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rOCyflapCTBeHHbIM KOMMTeT no aBTOMaTM3aL(MM M MaUJMHOCTpOeHMK)

flA B H A H  JraKOHOMHqecKaa 3aAana coßeTCKoro HapoAa, onpe- 
a&aeHHM* nporpaM M ofi KoMMyHHCTHHecKoft napTHH C o b c t - 

ro €oi03a, npHHHToft h c to ph h c c kh m  X X II cbe3AOM, co ctoht b 
htoöh  b TeaeHHe ÖAHJKaftuiHX A ß yx  ac c b th jic th h  C03AaTb 

TepHajibHo-TexHHHecKyio Öa3y KOMMyHH3Ma. Co3AanHe MaTe- 
■JibHO-TexHHHecKoft 6a3bt K0MMynii3Ma n oTpeöyeT  orpoMHbix xa- 
raabHHX BAojxeHHfi.
B nporpaniMe napTim  noAnepKHBaeTca, hto  MaKCHManbHoe yc- 
peHHe Hay tHO-TexHHHecKoro n p orpecca  —  BajKHeftmaa oöm eH a- 
AHaa 3aAaaa, Tp eöy iom a a  noBceAHeBHoft ö o p b ö u  3a coicpam e- 
e cpoKOB npoeKTHpoBanHa h o b h x  TexiiHHecKHx cpeACTB h o c- 
leHHH HX B npOH3BOÄCTBe.
3THMH yi?a3aHHHMH paÖOTHHKaM aBTOMOÖHAbHOft npOMblUIAeH- 
Icth CAeayeT pyKOBOACTBOBaTbca, pernaa noeraBAeHHyio nap- 
ieft 3aAaay nojTHoro yAOBneTBopeHna noTpeÖHOcreft n apoA n oro  
oaftcTBa h nacejieH  'n  bo  Bcex b iia b x  nepeB030K, b KOTopbix aB- 
IMOÖHAbHblft TpaHCl'iOpT npHOÖpeTaeT BCe ÖOAblUHÜ yAeJIbHblft 
:c.
ÄAH HHTeHCHBHOTO pa3BHTHa npOMbllllAeHHOCTH H CejIbCKOTO XO- 
iftCTBa h nporpecn"v; « b ix  c a b h t o b  b h x  c rp yx T y p e  TpeöyiOTCH 
lOTBeTCTByiomHe -.jMeHeHHa h b c rp y ic ryp e  aBTOMoÖHAbHoro 
apxa.
C KaHiAbiM AiieM HeH3MepHM0 B03pacTaeT noTOK ropoACKHx h 

e*Ä yropoÄ H b ix  rpy30Bbix h  naccajKHpcKHx aBTOMOÖHAbHbix ne- 
;b03o k . B ce  6o jibn ie h  pa3HOOÖpa3Hee TpeöoBaHHH k  aBTonepe- 
03K3M.
HeAOCTaTOHHOe pa3BHTHe ceTH Aopor c ycOBepineHCTBOBaHHbi- 

IH nOKpblTHHMH Ha HeOÖT>HVHbIX npOCTOpaX Hauieft POÄHHbl Bbl- 
tlBaST HeOÖXOÄHMOCTb paSÖHTHH npOH3BOÄCTBa Ä ßyx- H Tpexoc- 
HX aBTOMOÖHJieft nOBblllieHHOft H BbICOKOft ripOXOÄHMOCTH H aB- 
onoe3AOB c aKTHBHbiMH ochmh npnuenoB h nojiynpHuenoB. B ce 

5ojibinee npHMeHeHHe aBTOMoÖHAbHoro TpaHCnopTa b  HanöoAee 
kraaJieHHHe paftoHbi Harneft CTpaHbi ä jih  oöcAyjKHBaHHH öypHO 
ia3BHBaiomeftcH skohom hkh HacToaTeAbHo BbiÄBHraeT 3aAany C03- 
üaHHH aBTOMOÖHAeft pa3AHHHoro Ha3HaaeHHa, H anöoAee npncno- 
:o6AeHHbix ääh  paßoTbi b KÄHMaTHaecKHx ycÄOBHax KpaftH ero 
eßepa, jK apxnx paftoHax lOra h CpeÄHeft Ä3hh.
B ce 9TH yCÄOBHH BbI3bIB3IOT, nOMHMO TpeÖOBaHHH aÖCOÄIOTHOrO 

yBeAimeHHfl BbinycKa aBTOMOÖHAefi, npeÄycM aTpHBaeM oro k o h t - 
poÄbHbiMH ÄHijipaMH ceM HÄeTiiero nÄaHa, e in e ii HeoöxoAHMOCTb 
KaaecTBeHHoro nepecMOTpa crpyK Typb i cym ecTB yiom ero  aBTOMo- 
ÖHÄbHoro napxa.

K a x  H3BecTHo, b H acToam ee BpeMa ocHOBHyio n a m . aBTOMO- 
ÜHÄbHoro napxa  Hameft crpaHhi (o k o ä o  7 0 % ) cocTaBAaiOT rpy30- 
Bue 3b tom o6hah , npiineM cpeÄH hhx npeoÖAaÄaiOT (cBbirne 9 0 % ) 
aBTOMoÖHAH cpeÄHeft rpy3on oA ’beMHOCTH (2,5— 4,0 r ) .  JLoah aB- 
TOMOÖHAeft ÖOAbUIOft (6  t  h B u u ie ) h Ma,noft (ä o  1,5 t )  rpy30- 
n0ÄT>6MH0CTH HeÄOCTäTOHHa.

OaeHb M8AO b n a p xe  aBTOMOÖHAeft c Ky30BaMH, cneu,HaAH3H- 
poBaHHUMH ÄAH nepeB03KH pa3AHHHbix rpy30B. B oA ee  70%  Bcex 
rpySOBblX BBTOMOÖH.Teft HMeiQT CTaHHapTHVK) ÖOpTOByiO nAaT-

4>OpMy, OKOAO 20%  —  CaMOCBaAbHblft Ky30B äah  npOMbHUAeil- 
HblX H CTpOHTeAbHblX HyjKÄ, HHHTOÄHO KOAHieCTBO aBTOMOÖHAeft 
c  Ky30BaMH-(J)yproHaMii h pHCTepHaMii, KoAHaecTBo ceÄeAbHHx 
Taraaeft, npeAHa3HaaeHHbix ä ah  paöoTU  c noAynpim enaM H, b rp y - 
30B0M aBTOMOÖHAbHOM napxe He ÄOCTHraeT h 1% . Ha Ka>KÄbie 
100 aBTOMOÖHAeft rpy3onoÄ'beMHocTbK> öoA ee  2,5 r  npnxOÄHTca 
AHUib 14,2 eÄHHHit npHuenHoro cocTaBa, h to  3HaHHTeAbHO MeHb- 
u ie, neM b CLUA, OparatHH hah C>Pr.

ILpeoÖAaÄaHHe b n apxe aBTOMOÖHAeft cpaBHHTeAbHO HeöoAbmoft 
rpy3onoA'beMHOCTH (ä o  4 t )  h HeAOCTaTOK npnuenHoro cocTaßa 
3HaHHTeAbHO nOBblUialOT CTOHMOCTb nepeB030K aBTOMOÖHAbHbIM 
TpaHCnOpTOM H HepaUHOHaAbHO yBeAHHHBaiOT aBTOMOÖHAbHblfi 
napx, Tax  KaK paöoT y , BbinoAHaeMyio sthm h aBTOMOÖHAHMH, m ojk
ho ö h a o  6 bi CÄeAaTb c noM om bio MeHbiuero HHCAa aBTOMOÖHAefi 
npn öoAbm eft hx rpy3onoA'beMHOCTH hah npHMeHeHHH aBTonoea- 
ÄOB.

EcTecTBeHHO, h to  TaKaa CTpyKTypa napKa He MoaceT yAOBAeT- 
BOpHTb B03p0CIHHe HyJKÄbl npOMMUIAeHHOCTH H CeAbCKOTO X03HH- 
CTB3 B panHOHaAbHOfi OpraHH3aUHH aBTOMOÖHAbHblX inepeB030K.

PacneTbi, npoH3BeAeHHbie HayHHO-HCCAeAOBaTeAbCKHMH h nna- 
HHpyioiuHMH opraHH3auHHMH Ha öa3e npiiHHToro HanpaBAeHHa 
P33BHTHH pa3AHHHbIX OTpaCAeft HapOÄHOTO X03HftCTBa, n03BOAHK)T 
onpeAeAHTb HeoöxoAHMbie H3MeHeHHH CTpyKTypbi aBTOMoÖHAbHoro 
napxa , HanÖOAee noAHO OTBenaiomHe TpeöoBaHHHM HapoAHOro xo- 
3aftCTBa b nepnoA  C03AaHHa MaTepnaAbHO-TexHHHecKoft öa3bi k o m - 
MyHH3Ma.

OnpeAGAHB b H acToam ee BpeMH, KaKHe 3 b to m o 6 h ah  h b k h k h x  
KOAHHecTBax noTpeöyioTCH HapoAHOMy xo3aftcTBy Ha Ö AH *aftu iH e 
5, 10 h 20 AeT, H y*H O  y » e  ceftnac onpeAeAHTb HanpaBAeHHa, no 
KOTOpbIM CAeAyeT pa3BHBaTb aBTOMOÖHAbHyiO npOMblUIAeHHOCTb 
KaK B 0ÖA3CTH C03ÄaHHH HOBblX KOHCTpyKUHft TpaHCnOpTHblX 
cpeACTB, TaK H B OÖA3CTH npOMbHUAeHHOrO npOH3BOÄCTBa.

YHHTblBaa CpOKH, HeOÖXOÄHMble ÄAa C03A3HHa HOBbix KOH- 
CrpyKIlHÜ, HX HcnbiTaHHH H nOCTaHOBKH Ha MaCCOBOe npOH3BOÄ- 
CTBO, a 3aTeM H ÄAHTeAbHOCTb HX SKCnAyaTaUHH B HapOAHOM xo - 
3aftcTBe, CHHTaeM, h to  HanpaBAeHHa, KOTopbie npHHHMaiOTCa ceii- 
nac b oÖAacTH KOHCTpyHpOBaHHH HOBbix aBTOMOÖHAefi, onpeAe- 
a h t  CTpyKTypy aBTOMoÖHAbHoro napxa  MHHHMyM Ha ÖAiijKaftm iie 
10— 15 AeT. 3 t h  cooöpa>KeHHH a o a jk h h  yHHTbiBaTbca npn pa3pa- 
öoTKe e *e ro A H b ix  rocyAapcTBeHHbix nAaHOB pa3BHTHa hoboü Tex- 
HHKH ß aBTOMOÖHAbHOft JipOMbllHAeHHOCTH, B H3CTHOCTH, OHH no- 
AOJKHebi b ocHOBy pa3paÖOTKH nAaHa 1962 roAa.

UTOÖbl yBeAHHHTb npOH3BOAHTeAbHOCTb aBTOMOÖHAbHOTO napKa 
ii CHH3HTb ceöecTOHMocTb nepeB030K, HapaAy c  yBennneHHeM rp y - 
SOnOA'beMHOCTH rpy30BUX aBTOMOÖHAefi, CAeAyeT npHMeHHTb 8B- 
Tonoe3Aa, cocToam H e>H 3 rpy30Bbix aBTOMOÖHAefi c oahhm hah 
HecKOAbKHMH npHnenaMH h ceaeAb iib ix  Taraneft c noAynpHuena- 
mh. U ocTH raeM oe npn stom  pacnpeneAeHHe rpy3a  Ha ooAbiuee 
hhcao oceft no3BOAaeT oÖecnenHTb ÖÖAbUiyio coxpaHHOCTb A o p o » -  
h h x  noKpbiTiift h oÖAerHHTb n p o x o *A e H iie  noe3Aa no nnoxiiM  
AoporaM .
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2 ÄBTOMoÖHjibHafl npoMwmjieHHOCTb JSTs 1, 1962 r.'

B  to  * e  BpeMH, HecMOTpn Ha Bce B03pacTaioiuyK> ueHTpaaH- 
3aumo nepeB030K, yKpynHeHHe napraft nepeB03HMbix rpy30B, nen- 
pepbiBHo pacTymHÖ yaeabHbift Bec MaccoBbix nepeB030K, npoaoa- 
acaeT pacTH h noTpeÖHOCTb b nepeBoaKax mchkhx aapTHä rpy30B, 
ana  nero HyjKHbi 3btomo6hjih Majiofl rpy3onoÄi>eMHOCTH (o t  0,2 
Ao 2 t ) . 3 th  bh äh  nepeB030K, KOTopbie ö y ay r  pa3BHBaTbCH h 
aaabiue  b cbh3h c poctom önarococToaHna Harnero HaceaeHHH, 
yjiyHiueHHeM ToproBJiH h pa3BHTHeM cera  oömecTBeHHoro nm-a- 
hhh, coBepuieHHO HeaoeraTonHo oßecneneHbi 3btomo6hjihmh Maao- 
ro  TOHHama, a nepeB03KH MaaoTOHHajKHbix rpy30B Ha aBTOMOÖH- 
a a x  3H3HHTejibHO öoabiueft, neM s to  HeoöxoaHMO, rpyaonoa'beM- 
HOCTH HaHOCHT CyiUeCTBeHHbie yÖblTKH HapOÄHOMy X03HHCTBy.

P e m a a  nocTaBjieHHyro 3aaan y  yBeaHneHiia rpyaonoa'beMHOCTH 
aBTOMOÖHJibHoro napna, aBT03aßoabi ypaabCKHft, M h hckhh  h 
KpeMeHHyrcKHft paöoTaiOT Haa co3aaHHeM h opraHH3auneft npo- 
H3BOÄCTBa aBTOMOÖHJieft öojibLuoü rpy3onoÄT>eMHOCTH h ceaeab - 
h h x  THraneft rpy3onoa 'beM H ocrbio  5— 12 t , a BeaopyccKH ft aBTO- 
3aßoa  (r . J K o ä h h o ) —  aBTOMOöHaeft-caMOCBaaoB rpy3onoai>eM - 
HOCTblO 2 5 — 6 0  T. JJjlH nOBbimeHHH SKOHOMHHHOCTH HCnOHb30Ba- 
hhh rpy30Bbix aBTOMOÖHaeft 3MJ1, T A 3  h Y A 3  h nOBbimeHHH 
npOH3BOÄHTeHbHOCTH npH HX SKCnHyaTaUHH yabHHOBCKHÜ, Topb- 
kobckhh h M o ck ob ck h h  hmchh JlHxaneBa aBT03aBoabi paöoTaiOT 
n a a  C03aaHHeM Ha 6a3e hobm x M oaeaeft rpy30Bbix aBTOMOÖHaeft 
ceaeJibHbix THraneft, ripenHa3iianeHHMx a n a  paöoTbi c noayripn- 
uenaMH pa3HHHHoro Ha3HaneHHH.

ypajibCKHft aBT03aBoa npeacTaBHT b TexymeM 1962 r. Ha ro- 
cyaapcTBeHHbie ncnbiTaHHH rpy30B0ft aBTOMOÖHHb noBbimeHHofi 
npoxOÄHMOCTH c  KoaecHoft (JiopMyjioft 6 X 4  ypaa-377  rpy30- 
noÄbeMHocTbio 7— 8 t , nan ko'tophm KojuieKTHB 3aBoaa nanaa  
pa6oTaTb b 1961 r.

KojuieKTHB MnHCKoro aBT03aBoaa öyaeT npoao jm aTb paöoTy 
no aoBoane kohctpykuhh ceMeftcTBa hobmx rpy30Bbix aBTOMOÖH- 
aeft h noaroTOBKe npoH3BoacTBa aan  hx MaccoBoro BbinycKa. 
B  1962 r. öyaeT BbinymeHa Heöoabman roaoBiiaa napTHH sthx  
aBTOMOÖHaeft: M A 3 -5 0 0  rpysonoaTieMHocTbio 7,5 t , caMOCBaaa 
M A 3 -5 0 3  h ceaeabHoro Tarana M A 3 -504 , npenHa3iianeHHoro aan  
paöoTbi c noaynpHuenoM.

no Mepe 0K0HH3HHH nOarOTOBKH np0H3B0aCTBa OTaeabHblX y3- 
aoB hobmx aBTOMOÖHaeft (pyaeßoe ynpaBaeHHe, KapaaHHbie Baau, 
3MopTH3aTopbi, noaßecKa h ap.) sth  y3aw öyayT BHeapaTbca b 
Texymee npoH3BoacTBO h ycTaHaBaHBaTbCH Ha aBTOMOÖHan 
M A 3 -2 0 0  Texym ero BbinycKa. TaKHM nyTeM öyaeT ocymecTBHHTb- 
ch noy3aoßaH MoaepHH3au,HH sth x  aBTOMOÖHaeft, h to oöaerHHT b 
aaabHeftmeM ocßoeHHe npoH3BoacTBa hobhx  rpy30Bbix aBTOMOÖH
aeft. H a  MoaepHH3HpoßaHHbie rpy30Bbie aBTOMOÖHan ÖyayT yc- 
TaHaBanBaTbCH h HOBbie aBHraTean H M 3-236, ocBaHBaeMbie flpoc- 
aaBCKHM MOTOpHbIM 3asoaoM.

KoaaeKTHB KpeMennyrcKoro aBT03aB0aa npeacTaBHT Ha rocy- 
aapcTBeHHbie ncnbiTaHHH oöpa3Ubi hoboto rpy30Boro 3btomoöh- 
an K pA 3 -250  rpysonoaiieMHocTbio 12 r  h 33kohhht 3aBoacKHe 
ncnbiTaHHH co3aaBaeMbix Ha ero öa3e caMOCBaaa KpA3-251 rpy- 
3onoaT>eMHocTbio 10 t  h ceaeabHoro THrana K pA3-252. B  1962 r. 
npeaycMaTpiiBaeTCH MoaepHH3npoBaTb HbiHe BbinycKaeMbie aBTO- 
MOÖHaH H H3rOTOBHTb nepByiO napTHIO MOaepHH3HpOB3HHbIX aB
TOMOÖHaeft K pA3 -257  h caMOCBaaoB K pA3-256  c ycraHOBKoft Ha 
hhx hobhx  V-oöpa3Hbix asHraTeaeft J1M3-238.

M oaoaoft KoaaeKTHB EeaopyccKoro aBT03aßoaa, cneuHaaH3H- 
pyiomHftcH Ha Bbinycae TH>Keabix caMOCBaaos, npeacTaBHT Ha ro- 
cyaapcTBeHHbie HcnblTaHHH HOBbift caMOCBaa BeaA3-540  rpy3o- 
noa ijeM H O C Tb io  2 7  r  c  1 2 -u h h h h h p ob h m  asnraTeaeM  HM 3-240  
MomHOCTbio. 360 a . c., H3TOTOBHT onbiTHbie oöpa3Hbi caMOCBaaa 
BeaA3 -548  rpyaonoaieM HocTbio 45 t  c UBHraTeaeM H M 3-240H  
(c  TypöoHaaayßOM) MouiHocTbio 520 a . c . H a  s to m  3aßoae öyaer  
pa3paöoTaH npoeKT TpexocHoro caMOCBaaa rpy3onoai>eMHO- 
CTbio 60 t  c  aßyMH asHraTeaaMH H M 3-240  MomHOCTbio 360 A. c. 
Kaa<abift. 3 aß o ay  npeacTOHT T a K *e  H3roTOBHTb h ncnbiTaTb b yc- 
aoBHHx 3KcnayaTan,HH oöpa3H,bi ceaeabHbix THraneft BeaA3-525  r  
c onpoKHabiBaiomHMCH noaynpHuenoM rpyaonoaijeMHOCTbio 36—  
40 t . npoeKTHpoßaHHe h H3roTOßaeHHe s to to  noaynpHirena B03- 
aosieHO Ha HeanöHHCKHft MamiiHOCTpoHTeabHbift 3aBoa aBTOMO- 
önabHbix h TpaKTopHbix npHuenoß.

KpoMe sToro, b 1962 r. öyayT BecTHCb paöoTbi Haa co3aaHHeM 
ceaeabHoro Tnrana 6 X 4  aan  öyKcnpoBKH noaynpHuenoB rpy30- 
noa’beMHOCTbio 15 t , oöpa3itbi KOToporo npeacTaBHT aBT03aßoa 
HMeHH JlHxaneBa, h THranoM K A 3  c 8-HHaHHapoBbiM aßHraTeaeM  
MomHOCTbio 150 A. C., asyXCKOpOCTHblM 33aHHM MOCTOM H K3ÖH- 
aoft Haa aßHraTeaeM, oöpa3Hbi KOToporo Ha rocyaapcTBeHHbie hc- 
nbiTaHHH öyayT  npeacTaBaenbi KyTanccKHM aBT03aßoaoM. Topb- 
kobckhh, M hhckhü h ypaabCKHÄ aBT03aßoabi npoaoaa<aT cboh  
paöoTbi Haa C03aaHHeM aBTonoe3aoB, coctohih.hx H3 ceaeabiibix 
rnraneft h noaynpnnenoB c  npHBoaoM o t THrana Ha BeayiOTe och 
noavnpHiienoB.

ü a n  KOMnaeKTOBaHHH co3aaßaeM bix aBTonoe3aoB npnuenHUM 
cocTaBOM OaeccKHft aBTOcöopon ä h  3aBoa a o a * e H  pa3paöoTaTb 
h npeacTaBHTB Ha ncnbiTaHHH o^ -^H b ie  oöpa3iibi noaynpnaenoB 
pa3aHHHOro Ha3HaneHHH h rpy3onofffeeMHOCTH.

Ha öa3e m accn s t h x  a<e aBTOMOÖHaeft, THraneft h noaynpnae- 
noB co3aaiOTCH H eoöxoaH M bie' CTpoHTeabHbiM opraHH3aaHHM na- 
HeaeB03u, aeMeHT0B03bi h t . n.

JXna oöecneneHHH hobmx rpy30Bbix aBTOMOÖHaeft moiuhnmh 
aBHraTeaflMH Ha HpocaaBCKOM m otophom  h ypaabCKOM aBTOMO- 
önabHOM 3aB oaax aoa>KHbi öbiTb npoaoa>KeHbi paöoTbi Haa ao- 
BOaKOft KOHCTpyKUHH pa3paÖaTbIBaeMbIX HMH CeMeftCTB V-OÖpa3- 
hmx KapöiopaTopHbix aBHraTeaeft h aBHraTeaeft c  BoenaaMeHe- 
HneM o t  cacaTHH öoa b m oro  UHTpaHia.

H 3 nepenHcaeHHbix Bbime 3 a a an «ft  Ha 1962 r. BHaHo, hto  aBTO- 
3aB0abi roTOBHT cymecTBeHHoe nonoaHeHHe napna aBTOMOÖHaeft 
h aBTonoe3aoB öoabm oft rpy3onoaT>eMHocTH.

HeaocTaTOHHO pemaeTCH b naaHe 1962 r. 3aaana co3aaHHH aB- 
TOMOÖnabHoro TpaHcnopTa Maaoft rpyaonoanieM nocTH, oöcaysffl- 
B aiom ero  raaBHUM oöpa30M  H y *a b i Toproßau  h  oöiuecTBem orc 
nHTaHHH b nepeB03Ke rpy30B MaabiMH napTHHMH. BßHay OTcyT 
ctbh h  npoH3BoacTBeHHoä öa3bi aan  opraHH3auHH BbinycKa pa3 
paÖOTaHHOß rOpbKOBCKHM 3BT03aBOaOM MOaeHH rpy30BOrO 3BTO 
MoönaH FA3-56 rpy3onoa'beM iioCTbio 1,5 t ,  pa3pbiB,-B rpyaonoab  
eMHocTH Mea<ay aBTOMoönaeM yA3-451 (0 ,8 t )  h TA3-51 (2,5 t\ 
ocTaeTCH He3anoaHeHHbiM.

i la n  nepeB03KH CKoponopTHmnxcH npoayKTOB naaHOM npeayc 
MaTpHBaeTCH co3aaHHe pnaa  pe^pH acepaTopoB  Ha».maccH aBTOMo 
önaeft h n oaynpn u enax pa3aHHHoft rpy3onoa 'beM H oe™ .

yabHHOBCKHM aBT03aBoaoM öya eT  pa3paöoTana, ^coHCTpyKU«: 
peiJipHJKepaTopa Ha m accn  yA3-451 rpy3onoaT>ei«iocTb io  0,8 5 
O öpa3eu  STOro aBTOMOÖHan a o a x e H  öbiTb H3roToj^ieH b nepBOM 
n oayroan H  1963 r. (  -

JlyUKHM MaiHHHOCTpOHTeabHblM 3aBOaOM JlbBOBCKOTO COBHap- 
X03a paapaöaTHBaeTCH aBTOMOÖnab-peiJipHJKepaTop rpy3omoa'beM- 
HOCTbio 3 t  Ha m accn  3 H J I-1 3 0 r  c  HaßecHoft xoaoanabH oft ycTa-
HOBKOH. OÖpa3UbI STHX aBTOMOÖHaeft aOaJKHbl ÖbiTb H3rOTOBaeHbI
3aBoaoM h HcnHTaHbi b 1962 r.

OaeccKHM aBTOCöopoHHbiM 3aBoaoM pa3paöaTbiBai0TCH h öyayT  
HcnbiTaHH b onbiTHMX oöp a3 u ax  noaynpHuenbi-pei)pH>KepaTopbi 
rp y3 o n oa -beMHOCTbio 6— 8 t  a a a  ÖyKcnpoBKH 3a TifranoM 3HJ1 
rpyaonoaijeM HOCTbio 10 t  3a THranaMH M A 3 . XoaoanabH bie 
ycTaHOBKH a a n  s th x  peifipH ÄepaTopoB  .nopyneHo pa3paiöoTaTb h 
H3r0T0BHTb OaeccKOM y sa ß oa y  xoa oa n a b H oro  MarnnHOCTpoeHHa. 
Ha yabHHOBCKHft 3aßoa  MaaoaHTpajKHbix aBH raTeaeli aojKHTCH 
3aaana C03aaHHH K apö iopaTopH oro aBHraTean MomHOCTbio 10 a. c. 
c  aBTOMaTnnecKHM ynpaBaenneM  aan  co3aaBaeMbix''HOBbix xoao - 
anabHbix ycTaHOBOK. »

J3.0 H acToam ero BpeMeHH b Hamen CTpaHe He öb iao coBpeMeH
Hbix MaaoraÖapHTHbix xoaoanabH bix ycTaHOBOK aaa aBTOMOÖHaefi- 
peiJipHJKepaTopoB. B  1962 r. ö ya eT  noaoaceHc Hanaao aHKBHaaunii 
OTCT3BaHHH B STOft OÖaaCTH OT Hya<a HapO^ÄirO  X03HHCTB3.

/ (an  nepeB03KH a p y rn x  TOBapoB h nponnx rpy30B no rocy- 
aapcTBeHHOMy naaHy, naaHaM pecnyöaHK, coBHapxo30B h 3aBo- 
aoB ö y a y T  C03aaHbi, a no p n ay  THnoB ö y a eT  HanaT cepuftHbift 
BunycK 3HanHTeabHoro KoannecTBa aBTOMOÖHaeft, npuuenoB h no- 
aynpnuenoB  co  cneunaaH3HpoBaHHbiMH Ky30BaMH Ha m accn  pa3- 
aHHHoii rpy3onoa"beMHocTH a a a  nepeB03KH TOBapoB o öm ero  Has- 
HaneHHa, xaeöoöyaon H b ix  H3aeaHft, öyTwaoHHbix rpy30B, o a e * a b i,  
M eöean h t .  n. f l a a  ayn m ero  ©öecueneHHH Hyaca ceabCKoro xo- 
3aftcTBa naaHOM 1962 r. CTaßHTca 3aaana pa3paöoTKH KOHCTpyK
UHH cneuHäHbHbix BapnaHTOB rpy30Bbix aBTOMOÖHaeft 3HJI h 
TA3. Ha aBT03aßoae HMeHH JlHxaneBa B eayTca  paöoTbi no co3- 
aaHnio rpy30B oro aBTOMOönaa 3HJI-130H c asyxcKopocTHbiM  
3aaHHM m octom  h c BauoM oTÖopa m oiuhocth  A a r  npHBoaa ceab- 
CK0X03flftCTBeHHbIX MamHH, a Ha r  OpbKOBCKOM aBT03aB0ae —  
cneunaabH oro BapnaHTa rpy30B oro aBTOMOÖHan TA3-53 co CbeM- 
HblM Ky30B0M, B KOTOpOM TaKHCe npeayCMOTpeHa B03M0>KH0CTb 
OTÖopa MOiIUHOCTH a a a  mpHB'Oaa CeabCK0X03HftCTBeHHbIX iMamnH. 
B oabm oe 3HaneHHe aaa yaynmeHHH oöcay>KHBaHHH H y » ;a  ceab- 
c k o to  xo3HÖCTBa HMeeT npeaycMOTpeHHaa b naaHe paöoT a  no 
yBeanneHHio rpy3onoaT>eMHOCTH aBTOMoöHaa TA3-53 a o  4 r npn 
paöoT e Ha a o p o ra x  Bcex BHaoB.

3 a a an a  C03aaHHH a e re n x  h skohom hhhm x rpy30-nacca>KHpcKHx 
aBTOMOÖHaeft a a a  ceabCKoft m cc th octh  nocTaßaeHa n ep ea  Koa- 
aeKTHBOM 3anopo>KCKoro aBT03aBoaa. Ha öa3e y3H0B bbtom Oj 
ön aa  «3 a n o p o jK e u » aoaa ieH  ÖMTb pa3paöoTaH  MHKpoaHTpaacHbift 
aBTOMOÖHab paMHOft KOHCTpyKUHH nOBbimeHHOÄ npOXOaHMOCTH c 
npHBoaoM Ha Bce 4 Koaeca b a ß y x  MoamJiHKauHHx —  rpy3o - 
naccajKHpcKHH c 3aKpbiTbiM Ky30BOM rpy3onoa"beMHOCTbio 350 uz 
h rpy30B0ft c Ky30BOM-<J>yproHOM hhh rpy30Boft naaTiJiopMoft, 
npeaHa3HaneHHHft a a a  nepeB03KH a ß yx  nacca>KHpoB h 300 kz 
rpy3a. Becb KOMnaeKC paöoT , HannHaa o t  paapaöoTKH TexHiinec-
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koü aoKyM enTam iH , xo im an  npencTaBJiemieM oöpa3uoB  na rocy - 
aapCTBeHHbie HcnbiTaHHH, a o j ik c h  6biTb 3axoHneH d 1962 r. 06- 
pa3Ubi rpy30Bbix aBTOMOÖHJieft 3HJI-130 h TA3-52, npncnocoö- 
jieHHbix ajih paöoTbi b ycyiOBHHx K p a fiH ero  CeBepa, noJiixHbi 
ÖblTb H3rOTOBJieHbI MOCKOBCKHM HMCHH JlHXaneBa H rOpbKOBCKHM 
3BT03aBoaaMH c TaKHM pacneTOM, HTOÖbi y>Ke b IV  XBapTajie 
1962 r. mojkho ömjio 6bi HanaTb hx 'ncnbrraHHH b H anöojiee th- 
>xejibix KJiHMaTHnecKHX ycnoBHHX C ea ep a  —  3hmoh 1962/63 r. 
06pa3U bi rp y so B ö ro  hbtomoöhjih 3HJI-131, npncnocoÖJieHiioro 
ajih paöoTbi b ycjioBHHx ixa p K oro  KJiHMaTa h b paftoHax nycTbiHH 
iia m ero  lO ra  h CpeÄHeft A 3 hh b I XBapTajie 1962 r ., AOJDxeH H3- 
TOTOBHTb aBT03aB0a HMeHH JlHXaHeBa C TOM, HTOÖbl HOnblTaTb 
e ro  jieTOM 1962 r.

Ä jih yjiyHmeHHH roponcKii)^ ii Me>KAyropoAHbix nacca>KiipcKHX 
nepeB030K npenycMaTpimaeTCH naJibtieiiiHee co.anaHHe hobwx th- 
noß aBTo6ycoB. JIhxhhckhh aBToöycHbifi 3aßon Mockobcxoto oö- 
jiacTHoro coBHapxo3a BbinycTHT b 1962 r. npoMbiuuieHHyio nap- 
thio HOBbix aBTo6ycoB JThÄ3-676, HMeioniHX jBHraienu mouiho- 
CTblO 150 A. C., BMeCTHMOCTblO 70 naCCa>KHpOB. ABTOÖyC 
7IiiA3-676 HBJineTCH npoMeJxyTOHHofi MoneJibK) Jlnximcxoro 3aßo- 
na, KOTopan öyneT BbinycxaTbCH no opraHH3au,HH npoH3BoncTBa 
HOBbix ropOÄCKHX aBTOÖyCOB BMeCTHMOCTblO 80— 105 naCCa>KHpOB 
c ÄBHraTeneM MomiiocTbio 180 a. c., aBTOMaTHqecxoft TpaHCMHC- 
CHeft, nHeBMaTH'iecKOH noAßecxofi, rnnpoycHJiHTejieM pyjieBoro yn- 
paBJieHHH h phäom npyrnx ycoBepmeHCTBOBaHHÜ, oöecneuHBaio- 
ihhx 'öojibinHe ynoöcTBa naccaixHpaM h oöjiernaiomHx Tpyn bo- 
AHtcjih, OnbiTHbie oöpa3U,bi sthx aBToöycoB öynyT HcnbiTaHhi 
/IhKHHCKHM aBTOÖyCHbIM 33BOAOM b 1962 r.

TlaBnoBOKHH aBToöycHbifl 3aBon 'öyaeT  paöoTaTb Han coanaHueM 
HOBoro rop o n cK o ro  aBTOöyca BMeCTHMOCTblO 48 naccaw H poB  c 
nBHraTeneM MomHocTbio 130 a. c. (npoii3BoacTBo 3aBon>KCKoro 
MOTopHoro 3aB ona ) c nHeBM aTH iecxoö nonßecxoH . CKopocTb aB- 
To6yca  n o  80 km/hoc.

A ß T 06yC0 M AJIH BHyTpHpaHOHHblX COOÖUieHHH BMeCTHMOCTblO 
22 n a c c a *H p a  Ha 6a3e arperaTOB 3Btomoöhjih TA3-53 c ABHra- 
Te.ieM MomHocTbio 130 a. c. 6yneT  coana ii h HcnbiTaH b onbiTHbix 
o6pa3u ax KypraHCXHM aBTo6ycHbiM 3aBonoM. /],jih noBbiuieHHH 
npoxonwMOCTH 3Toro aB Toöyca  b ycnoBHHX ejioxH X  n o p o r  npen- 
vcMaTpHBaeTCH ycTaHOBKa Ha HeM apoHHbix uihh.

JlbBOBCKHH aBT06yCHbIH 3aBOn, CneilHajIH3HpyiOIIIHHCH Ha Bbl- 
nycxe xoMtJiopTaöeJibHbix MejxnyroponHbix h TypncTCKiix aßToöy- 
cob, npencTaBHT Ha rocynapcTBeHHbie HcnbiTaHHH rojioBHbie oö- 
pa3u.bi Me>xnyroponHbix aBTo6ycoB JTA3-699A, HMeioiunx 43 nac- 
cajKHpcKiix’ nocanoHHbix MecTa, c nßHraTeneM MomiiocTbio 
180 A. c., h ero MonH(j>Hxau,HH —  aBTOÖyc nOBblUieHHOfi KOM((>Op- 
TaöenbHOCTH c mhcjiom MecT 34, c 6y4>eTOM, rapnepoöoM, Tyajie- 
TOM, JIIOMHHeCU.eHT'HIf;M OCBeiII.eHHeM H paflHOMHiKpO(|)OHOM, a T3iK- 
>xe TypncTCKHH BapHaHT aßToöyca Ha 30 MecT c  nsHraTejieM  
MomHocTbio 150 a. c., 3JieKTponHeBMaTHiiecKHM ynpaBJieHiieM xo- 
poöxoft nepenan h pHeBMaTHHecxoft noABecxoii.

rinaHOM 1962 r. '^enycMaTpHBaeTCH nponojiixeH H e Benym uxcn 
Ha 3aBonax pa6oT  no MonepHii3auHH Monenefi jierxoBbix aBTOMo-:

ÖHnefl, iiaxonH iiinxcH  Ha iipoii3BoacTBe. HaHOonbuiiifi o ö ie M  pa- 
6o t b 3to m  HanpaBJieHHH, 3aTparnBaioiii.Hx KOMnoHOBKy aBTOMO- 
6hjih b nenoM, k o h c tp y k u h io  Ky30Ba h o c h o b h h x  arperaTOB rnac- 
ch , ocymecTBJiHeTCH na M ockobckom  3aBone ManoJiHTpa>KHbix aß- 
TOMOÖHneft h 3anopon<CKOM aBT03aßone.

ropbKOBCKHH aBT03aßon BunycTHT nepßyio  npoMbimneHHyio 
napTHio caHHTapHbix aBTOMOÖHneft h aBTOMo6nneH c KyßOBOM 
«Y iiH B ep ca n » Ha 6a3e nerKOBoro aBTOMOÖHnn «B o n r a » .

JXon>KHa 6biTb T a x a ie  p a 3 p a 6 o T a H a  KOHCTpyKiuiH MonH<j)HKauHii 
n e rK O B oro  aBTOMOÖHnn « B o n r a »  n n n  H cnonb30BaH iiH  b K an ecTB e 
T a x e n ; o 6 p a 3 n u  s to h  KOHCTpyxHHH non>KHbi npoftTH  b stom  r o n y  
ncnbiTaiiH H  b S K cn n yaT a n iio iiH b ix  ycnoBHHX.

P hjkckhh  3aßon aBTOÖycHUx xy30BOB «PA4>» pa3pa6aTHBaeT 
KOHCTpyKHHK) HOBOTO CaHHTapHOrO aBTOMOÖHJIH CKOpofl MenHHHH- 
CKOii nOMOIUH nOBblUieHHOH KOM(j)OpTa6ejIbHOCTH, paCCHHTaHHOH 
Ha o ah h  hochjikh  h Tpn CHneHbH, Ha 6a3e arperaTOB jie rx o ß o ro  
aBTOMOÖHJIH.

H a p n n y  c  TeM, hto  BHOBb pa3paöaTbiBaeMbie h Mo.nepHH3Hpye- 
Mbie aBTOMOÖHJIH oöJianaiOT ö o jie e  bh c o k h m h  TexHHnecxHMH h 
sxcnjiyaTauHOHHbiMH noxa3aTejiHMH TaxiiMH, xa x  ynejibHan m o ih - 
iiocTb, rpy3onon'beMHOCTb, xos^xjiHHHeHT T a p n , MaxciiMaJibnan 
cxopocTb  ii np-, b 9THX aBTOMOöHjiHx Bce ö o jie e  IUHpOXO ÖynyT 
npHMeHHTbCH pa3JIHHHble TeXHHHeCKHe ycoBepinencTBOBaHHH H 
nporpeccHBHbie xoHCTpyxTHBHbie peuieHHH, neMy cnocoöcTByxvr 
npOBOAHMbie B HayHHO-HCCJienOBaTeJIbCXHX aBTOMOÖHJIbHHX HH- 
cTHTyTax (H A M H , U H H T A ,  H H H A ß TO n p n öop oB , H H H T A B T o 
npoM ) h na 3aBonax HCCJienoBaTeJibcxne h onb iTH o-xoncTpyxTop- 
exne paöoTbi. C penn  h h x  cjien yeT  o e o ö o  OTMeTHTb Taxne paöoTbi, 
x a x  co3naHHe xoHCTpyxu,HH aBTOMaTHnecxnx TpaHCMHccHH, cep- 
BoycHJiHTejiefl p y jieß o ro  ynpaBJieHHH, nHeBMaTHnecxHX h rnnpo- 
nHeBMaTH'iecxHX nonßecox, aBTOMaTH3anHH TopM 03Horo npHBona, 
oöopynoßaHHH ajih  xoHAHUHOHHpoBaHHH B03nyxa b naccancHp- 
c xh x  cajiOHax h xaÖHHax BonHTejieö, npHMeHeHHe oöjierneHHbix n 
n iyTb ix  npoi})HJieH, jierHpoßaHHbix CTajiefl h t . n.

nOMHMO nepeHHCJleHHblX OCHOBHblX paÖOT no COanaHHK) HOBOH 
aBTOMOÖHJIbHOH TeXHHKH Ha 3aBOAaX aBTOMOÖHJlbHOH npoMbiiujien- 
HOCTH H CMe>XIIbIX npOH3BOACTB, B 1962 T. ÖyneT BeCTHCb 3Hami- 
TejibHoe xojiimecTBo sxcnepHMeHTajibHbix, onbiTHo-xoHCTpyxTop- 
cxh x  h Haymio-HccjienoBaTejibcxHx paöoT, npenycMaTpHBaeMbix 
njiaHaMH coi03Hbix pecnyöjinx, coBHapxoaoB h 3aBonoB, nanpaB- 
jieHHbix Ha coanaflHe h o b h x  o h a o b  cnenHajiH3HpoBaiiHoro TpaHc
nopTa, npenycMOTpeHHoro yTBepmneHHbiM THna>xeM, MonepHH3a- 
HHK), yjiynmeHHe h ycoBepmeHCTBOBaHHe BbinycxaeMoft 3aBonaMH 
nponyKmiH, noBbimeuHe xanecTBa, CHH>xeHHe ceöecTOHMOCTH h 
najibHeßinee coBepmeHCTBOBaHHe TexHHXH npoH3BoncTBa.

n e p e n  xo ju iexTH B aM H  aBTOMOÖHJibHbix 3 a ß on oB  n H aynH O -H ccjie- 
AOBaTejIbCXHX OpraHH3an,HH aBTOMOÖHJIbHOÜf npoM biiujieHHOCTH 
c t o h t  non eTH an  3 a n an a  co3naH H H  hoboh aBTOMOÖHJlbHOH T ex H iix n , 
c n o c o ö c T B y io m e H  y c xo p eH H io  co3abhhh M aTep H aJ ib H o-T ex iiH u ecxo fi 
Öa3bl KOMMyHH3M3.
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KOHCTpyKUHfl H pacneT  CTaJIbHblX BHTblX nopu iH eB bix  KOJieU

KaHfl. TexH. HayK A. B. AflAMOBHM 
HAMH

Z"* T A J Ib H b lE  BHTbie nopiumeBbie KOAbua HMeioT paA  KOHCTpyK- 
THBHblX H TeXHOAOTHHeCKHX OCOÖeHHOCTeft, KOTOpbie ÄOAJKHbl 

yHHTblBaTbCH n p a  npOeKTHpOBaHHH.
OCHOBHaH KOHCTpyKTHBHafl OCOÖeHHOCTb CTaJIbHblX BHTblX KOAeU 

c o cto h t  b t o m , h to  b  KaJKAyio KaHaBKy Ha nopmeHb yCTaHaBJIH- 
BaeTCH He o ah o  cnAouiHoe k o a h u o , a ko m h jiö kt  H3 HecKOAbKHX k o - 
Aeu, o öm hho  Ha3biBaeMbix cenMeHTaiMH. K p o w e  t o t o , b KaHaBKy 
M oryT ycTaHaBjiHBaTbCH cneuHaAbHbie pacuiHpHTeAH.

T a x a a  KOHCTpyKUHH noaBOAaeT HonoAb30BaTb ä jih  naroTOBAe- 
hhh KOÄen-cerMeHTOB TOHKyio CTaÄbHyio ÄeHTy, KOTopaa HaBH- 
BaeTCH Ha p eöp o  b oneunaAbHOM CTanKe-aBTOMHTe h pa3pe3aeTca 
Ha OTÄejibHbie KOAbua. Z tp yro ft MexaHnaecKoft oöp aöoTK e cerMeH
Tbi He jiOÄBepraioTCH. M to ö h  npnaaTb c em eH T y  TpeöyeM yio  (JiopMy 
B CBOÖOÄHOM COCTOHHHH, npOH3BOÄHTCH TepMO(|)HKCaUHH erO Ha 
c y x a p e  onpeaeAeH H oro paaM epa. TepMocjiHKCauHH AOAJKHa TaKHte

oßecneiH Tb onpeAeAeHHyio era - 
ÖHAbHOCTb (jlOpMbl KOAbUa B pa- 
ÖOHeM COCTOHHHH. ,fl,AH 3T0T0 
eo3ÄaeTCH TeM nepaTypa Bbime 
t o h , npa  KOTopofi KOAbua pa öo - 
TaiOT b ÄBHraTeÄe.

H a  pnc. 1 npHBeÄeHbi Äße c x e 
Mbi pacnoÄOHteHHH b h th x  Koneu 
b KaHaBKax nopmHH, nonyaHB- 
iim e H anöoÄbm ee pacnpoerpaH e- 
Hne b npaKTHKe. B BepxHeft na- 
HaBKe o öen x  cxeM yeraHaBAH- 
BaeTCH cTaHÄapTHoe ayryH H oe 
KOMnpeccHOHHoe kojibho. Bo b to - 
p y io  h ocTaÄbHbie KOMnpeccnoH- 
Hbie KaHaBKH ycraHaBAHBaioTCH 
BHTbie cerMeHTbi TapeAbaaToft 
(jiopMbi. B MacÄOCbeMHyio Ka
HaBKy yCTHHaBÄHBaiOTCH, nOMH- 
mo Ä B yx cerMeHTOB, em e h cne- 
HHaÄbHbie pacmnpHTeÄH: oceßoft, 
oöecneaHBaioiUHÖ npaBHÄbHoe 
pacnoAOJKeHne cerMeHTOB b na- 

HaBKe, H paAHaÄbHblH, C03Aai0IUHH HeOÖXOÄHMOe AaBAeHHe KOAb- 
ua Ha CTeHKy UHAHHApa. TaKHM oöpa30M , pa3AHHHe b cxeM ax a  h 
6  onpeAeAneTCH TOAbKo pacnoAOJKeHHeM cerMeHTOB b KOMnpeccH- 
©HHbix KaHaBKax.

ITpHBeAeHHbie cxeMbi pacnoAOJKSHHa k o a c h  inpHMeHHioTCH rAas- 
h h m  oöpaaoM  b 3KcnjiyaTauHH npH oaepeAHbix n epeöopK ax a b h - 
raTeAH öe3 pacTOHKH u h a h h a p o b , a TaKare npn KanHTaAbHbix pe- 
MOHTaX ABKraTeAeß. B 3THX yCAOBHHX CTaAbHbie BHTbie KOAbUa 
AaiOT HaHÖOAbmHH 3(J)(J)eKT. 3 t 0 OÖTiHCHHeTCH TeM, HTO KOAbUa 
MOTyT yCTa'HaBAHBaTbCH Ha nOpiUHH C H3HOHieHHbIMH no BbICOTe 
KaHaBKaMH h ÖAaroAapn oceßofl ynpyrocTH  oöecneHHBaTb npH stom  
He o ö x o a h m oe  ynnoTHeHHe; ohh  He pa3ÖHBai0T KaHaBKH Ha noprn- 
h h x  no BbicoTe; A yam e, höm ayryHHbie, npHAeraroT k  CTeHKaM 
UHAHHAPOB B CAynae HCKaJKeHHH (jlCOMbl UHAHHApa 3a cneT H3HO- 
ca ; öbiCTpo h x o p o m o  npHpaöaTbiBaioTCH k  uHAHHapy, TaK KaK 
p a öoa a a  KpoMKa K aaraoro  KOAbua y3Kaa.

npHMeHeHHaa cöopH aa  KOHCTpyKUHH KOMUAeKTa MacAocbeM - 
Horo b h to to  KOAbua no3BOAneT yAOÖHo ocyiuecTBAHTb xpoM upoBa- 
HHe HapyJKHOH paÖOHefi nOBepXHOCTH KOAbUa, HeM 3HaUHTeAb'HO 
yBeAHHHBaeTca e ro  H3HococToftKocTb. K p oM e t o t o , MacAocbeMHbie 
CTaAbHbie KO AbH ^Ö AaroAapa öoAbu ioM y npoxoAHOMy ceaeHHio Ma- 
c a o o t b o a h iu h x  oTBepcTHÖ b pacm npHTeAe MeHee uyryHHbix c k ao h - 
h u  k  aaKOKcoBbiBaHHK), h to  HCKAioHaeT npeiKAeBpeMeHHoe yBe- 
AHHeHHe p a cx oA a  MacAa Ha y rap . H aAH ane b  KaHaBKe A ß yx  He- 
3aBHCHMbIX TOHKHX CerMeHTOB yAyHHiaeT 3l})$eKTHBH0CTb paÖOTbl

KOMHAeKTa, ne A on ycK aa  yBeAHaeHKa p a cx o a a  MacAa m  y ra p  npn 
noBbtmeHHbix H3Hocax uhahhapob.

ycTaHOBKa CTaAbHbix KOAeu Ha ÄBHraTeÄH S'HJI-120, M -20
«r iO 'ö eA a », T A 3 -5 1 , «M ock b h h -4 0 2 » noKa3aAa, h to  MoiUHOCTb s th x  
ÄBHraTeÄefl, KpyTHiuHfl MOMeHT, a TaKiKe yAeAbHbie h nacoBbie 
pacxoAb i TonAHBa, t . e. 3kohomhk3 ÄBHraTeAa, He yxyAm aiOTca 
npH paÖOTe CO CTaAbHbIMH KOAbUaMH.

B o  BpeMa paöoTbi ABuraTeAa Ha aBTOMOÖHAe hhk3khx Hapyuie- 
hhh hah yxyAüieHHft Taroßb ix KanecTB nocAeAHero He HaÖAioAa- 
AOCb. OTMeueHHbie npeHMymecTBa CTaAbHbix KoAeu npn p aöoT e b 
H3HOUieHHbIX UHAHHApaX n03B0AHIOT CyiUeCTBeHHO CIIH3HTb paCXOA 
MacAa Ha y ra p  no cpaBHeHHio c  HopMaAbHbiMH nyryHHbiMH KOAbua- 
mh h yfleAHUHTb n p oöer  aBTOMoÖHAH ä o  CMeHbi onepeAH oro KOMm- 
AeKTa KOAeu. B nacTHOCTH, aah  ÄBHraTeAa 3 H J I-1 2 0  ycuaHoßAe- 
ho, h to  nocAe nepaoft 3aiMeHbi KOMnAeKT CTaAbHbix KOAeu pa öo - 
TaeT Ha aBTOMOÖHAe ctoam co are, CKOAbKO Aßa KOMHAeKTa 
HyryHHbix.

AnaAH3 HMeioiUHxcH KOHCTpyKuuft b h th x  nopuiHeBbix KOAeU, a 
TaKace onbiT KOHCTpynpoBaHHa h HaroTOBAeHHH k oacu  TaKoro THna 
no3BOAHTOT onpeAeAHTb paA  napaM eTpoB h TexHHHecKHX TpeöoBa- 
HHÜ, KOTOpbIM ÄOAJKHbl yAOBAeTBOpHTb CTaAbHbie BHTbie KOAbUa.

OcHOBHbiM napaM eTpoM , BbiAepixaHHbiM b  3aAaHHUx npeA eA ax, 
HBAaeTca BeAHHHHa yAeAbHoro AaBAeHHa KoAbua Ha CTeHKy uh- 
AHHApa. *

flaBAeHHe KOMnpeccHOHHoro KOAMia co3AaeTca 3a ch c t  c o ö c t -  
BeHHofl ero ynpyrocTH h b ochobhom  onpeAeaaeTca BeAHHHHOH 
3aM«a, HMeioiueroca y KoAbua b cb oöoähom  coctohhhh . HeKoropoe  
AonoAHHTeAbHoe AaBAeHHe y  aaMKa co3AaeTca eine 3a cneT t o t o ,  
h to  KOMnpeccHOHHoe KOAbuo HMeeT KOHycHyio (h a h  TapeAbua- 
Tyio) (JiopMy. .

K a x  bhaho Ha pnc. 1, TapeAbuaTOCTb n o3 S ^ .a eT  moAyuHTb He- 
KOTopbiö HaTar KOMnAeKTa KOMnpeccHOHHbix KOAeu no BbicoTe tT 
TeM caMbiM HCKAioHHTb oceBoe nepeMeiueHHe KOAeu b KaHaBKe.

3 t o  yMeHbmaeT h3hocm KaHaBKH n o  BbicoTe h noaBOAaeT chh- 
acaTb TpeöoBaHHH, npeAT>aBAaeMbie k pa3M epy bm cotm  KaHaBKH.

MacAOCBeMHbie KOAbua npoeKTHpyioTca TaKHM oöpaaoM , h to  
ocnoBHaa uacTb AaBAeHHa Ha cr"H K y UHAHHApa co3A aeTca  3a cneT 
ynpyrocTH  npyxH H H oro  pacrnnp , ‘ j a ,  paonoAOiKeHHoro 3a KOAb- 
UOM (pnc. 1 ). M o jk h o  Hcn0Ab30^ecafc^acA0CBeMHbie KOAbua, ko- 

Topbie Booiöme He hm ciot coöcTBeHHoft ynpyrocTH  h paöoTaioT  TOAb- 
ko 3a caeT pacrnnpHTeAefl (TaKHe KOHCTpyKUHH yace H M eioTea).

H e  HCKAIOHeHa B03M05KH0CTb HCn0Ab30B3HHa CTaAbHblX KOAeU H 
öe3 npyiKHHHoro pacrnnpHTeAH.

n p n  pacaeTe MacAoebeMHbix KOAeu HeoöxoÄHMo npe>KAe Bcero 
paccaHTaTb /napaMeTpbi, oöecneaHBaioiuHe BeAHHHHy yueAbHoro 
AaBAeHHa KOAbua Ha CTeHKy UHAHHApa. KpoMe t o t o ,  HeoöxoÄHMo 
onpeAeAHTb BeAHHHHy iHanpa>KeHHft b KOAbue h pacmnpHTeAe, a 
TaKJKe ycHAHe Q, oöbiaHo ncnoAb3yeMoe a a h  k o h tp o a h  ynpyrocTH 
TOTOBblX KOAeu.

PacaeT n aa  cxeM a KOAbua h paouiHpHTeAH epHBeAeHa Ha pnc. 2. 
ripHCTynaa k  npoeKTHpoBaHnio, oöbia.HO no KOHCTpyKTHBHbiM npn- 
HHH3M 33AaiOTCH AHaMeTpOM UHAHHApa H CeaeHHOM AeHTbl. T o rA a  
yAeAbHoe AaBAeHHe onpeAeAaeTca  b 3aBHCHM0CTH o t  BeAHHHHbi 
3aMKa KOAbua b cboöoähom  coctohhhh .

rioCKOAbKy (})OpMa BHTblX KOAeU B CBOÖOÄHOM COCTOHHHH nOAy- 
aaeTca TepMoiJiHKCauHeH Ha cyxapb, t .  e. koabuo HMeeT paBHOMep- 
Hyio 3mopy pacnpeaeAeHHa AaBAeHHa no OKpyjKHocTH, BeAHHHHa 
3aMKa MO>KeT onpeaeAHTbca h cxoäh  H3 (JiopMyA T O C T a  7295-54 
ä a h  onpeAeAeHHa MOAyAa ynpyrocTH.

B COOTBeTCTBHH C STOft tjiopMyAott nOAyHHM

f - h  =  7 , \  ( 1 )

Ph c. 1. JXße cxeM b i ip a cn o jio -  
JKeHHH BHTblX KOJieU CB K a- 

H3BK3X nopiHHH.
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r^ e  f  —  aa3op b  3aMKe Ko.ibua b c bo ö oäho m  co cto h h hh ;
A  —  3a3op b paßoneM co cto h h hh ;

p H —  cpeflH ee yaeab H oe aaßaeHHe Koabua Ha CTeHKy u h -
JiHHiÄpa (aaßaeH H e on p ea ea aeT ca  K o a b p oM );

E  —  M oayab  ynpyrocTH  M aTepnaaa;
tjc —  paanaabH aa  Toam HHa'Koabii.a , paBHaa mnpHHe aeHTbi; 
D  —  HOMHHaabHbiH anaMeTp unaHHÄpa.

KostjxJiHUHeHT, ynHTbmaiomHH HCKanceHHe npaM oyroabH ofl 4>op- 
Mbi ceneHHH K oabpa, u p h h h t  paBHbiM eaHHHue.

» )

Ph c. 2. PaCneTHbie cxeMbi Koabpa (a ) ,  paanaabH oro  paciunpHTe- 
a a  (6 )  h cxeM a n e p ex o a a  BoaHbi paoum pHTean H3 cß oßoaH oro  c o 

ctoh h h h  b pa fionee ( e ) .

HaH'ßoabuiHe HanpaiKeHHH bo3h h k 3k>t  b Koabue b ceneHHH, pac- 
noao*eH H O M  npoTHB 33MKa. Z laa  paccM aTpHBaeM oro Koabpa H3- 
rnßaioiHHft m o m c h t  ?  sto m  ceneHHH paBen

Z)2
M  = P KbK~ ,

r^e B b ico ia  KOJibua, paBHaa TOJimHHe ^eHTbi, a HanpajKeHHa 

M  3 p KD *
apa6 —

r*• LT

Koabuo b paßoneM coctohhhh . H a  pnc. 2 noKa3aHa cxeMa pacuin- 
pHTean b cboöOiähom coctoh h h h .

JlonoaHHTeabHoe yaeabH oe aaaaeHHe, KOTopoe Kaacaoe H3 a ß yx  
Koaeu, ycTaHOBaeHHbix b MacaocteMHOH KanaBKe, fiyaeT  oxa3b i’  
BaTb Ha ,'TeHKy pnaHHapa 3a cneT ynpyrocTH  pacuiHpHTeaa, paBHO

Pp
24 k\ J %

E  —  • —  n 
D D  bK

1

cos
180

(6 )

(2 )

(3)

ra e  J —  MOMeHT HHepuHH ceneHHH pacuiHpHTean b cepeaHHe 
BoaHbi;

ö —  paßonnft tnpornß pacuiHpHTean;
/ —  aanHa BoaHbi pacrnnpHTeaa; 

n —  nncao BoaH b paornnpHTeae; 
ki —  K03(jx})HiiHeHT, 3aBHCHmHÖ o t  nncaa bohh  pacuiHpHTeaH.

3HaneHHH k\ npHBeaeHbi na pnc. 3.
rip n  onpeaeaeHHH nporn fia  pacuiHpHTean ö ca ea yeT  ynecTb 

(cm. pnc. 2 ). h to  3Ta BeaHHHHa CKaaabiBaeTCH H3 a ß yx  BeannnH:

S = 5 ' - f b " ,  (7 )

ra e  6 ' —  npeaBapHTeabHbiH npornß pacrnnpHTeaa ot npaM ofl;
6 "  —  m poraß, onpeaeaaeMbifi cooTHomeHHeM anaM eTpoB 

K oab iia  h a-Ha KaHaBKH.

OßbiHHO npn pacneTe BeaHHHHa yaeab H oro  aaßaeHHH ßbiBaeT 
3aaaHa, a BeaHHHHaMH / h n 3aaaioTCH no KOHCTpyKTHBHbiM npn- 
nHHaM. H ck om oö  HBaHeTCH BeaHHHHa nponrßa  ö , K o ro p a a  oßecne- 
HHBaeT 3aaaHHoe p p. H3 aB yx  coeraBaH iom H x npornß 6 BeannHH 
6 "  on p eaeaaeTca  3apaHee.

BeaHHHHy ö "  m o *h o  c HeKOTopbiM npnßanjKeHHeM noacnHTaTh 
caeayiom HM  oßpaaoM :

2 *
2

D  -  2 tK 180
—• ---- :—  sin —  .

2 n
(8 )

<J>opMyaa (8 )  He ynHTbiBaeT CKpyraeHHH y ra o a  BoaHbi h toh h o  
aaeT  npornß ToabKo T o ra a , K oraa  BHyTpeHHHH noßepxHocTb BoaHH 
pacuiHpHTean ae>KHT Ha npaM ofl, coeanHH iom eft toh kh  nepernßa 
BoaHbi ( m i h m2 Ha pnc. 2, e ). B oa ee  toh h o  BeaHHHHy 6 m ojkho 
onpeaeanTb rpacjinnecKHM nocTpoeHneM  b ßoabuiOM MaouiTafie.

Ta.KHM oßpaaoM , H3 (JiopMyabi (8 )  bhhho, h to  nporwß BoaHbi 
pacrnnpHTeaH, coaaaiom HH H y *H o e  ycnaH e, M oiKeT ofiecnennBaTbca 
roabKo 3a cneT BeannuHbi 6 ". B stom  cayn ae BoaHbi pacinnpHTena 
ß yayT  naocKHe, TaK KaK ö '= 0 .

IloacTaBaH H  b ypaBHeHHe (3 )  BeaHHHHy pK , onpeaeaeH H yio H3 
ypaBHeHHH (1 ) ,  noaynHM efiopMyny, no KOTopoft yaoßHO HaxoaHTb 
HanpnaceHHH npn npoeKTHpoBaHHH Koabpa,

0,425£f*

^ = 7 d = ^ (/ - 4 )- (4)
H an  KOHTpoan ynpyrocTH t o to b o to  Koabua H3MepfleTCH ycnane 

Qk , KOTopoe Haao npnaoa<HTb k KOHuaM raßKoft aeHTbi, HToßbi 
oß aoT b  «oab iro  ao  3a3opa A b craKe. BeaHHHHa s t o t o  ycnaHH 
paBHa

D
Q k =  P A  y  • (5)

3HanHTeabHaH nacTb aaßaeHHH Macaoebe.MHot o Koabua Ha cren - 
Ky pnaH H apa, KaK yKa3UBaaoc.b Bbime, oßecnenHBaeTCH pacrnnpn- 
TeaeM. PacneTHbiM nyTeM napa.M eipbi pacuiHpHTeaa a a a  CTaabHbix 
BHTbix K oaeu  M oryT onp eaeaaT bca  no M eroaH Ke B. FlaHHna, paa- 
paißoTaHHoö b H AM H  b 1948 r. a a a  pacrnnpHTeaefi k  nyryHHbiM 
KoabpaM.

JleHTonHbifi naocKHÜ pacmnpHTeab pacnoaaraeTca b KaHaBKe Ha 
nopimHe M e * a y  KoabuaMH h .aHOM KaHaBKH h c o c to h t  » 3  HecKoab- 
khx (oßbmHo H3 BocbMH Han aseHaauaTH) BoaH. CpeaHefl nacTbro 
bohhm paom apHT^jb ynnpaeTca b noßepxHocTb aHa KaHaBKH, a
yraaMH —  b MacaocbeMHoe Koabuo. B 33bhchm octh o t  nanaabHoro
nporiißa BoaHbi H3MeHaeTca BeaHHHHa aaßaeHHa pacrnnpHTeaa na

VucßO ceK ttu i i

PHC. 3. TpaijlHK H3MeHeHHH KOStjMjlHUHeHTOB h k2 b 33bhchmo- 
c th  o t  nncaa bohh b pacmHpHTeae.

B oß m eM  caynae 'n peaB apH T eabH bift n p o rn ß  p a crn n p H T ea a , oßec- 
n enuB aiom H ft 3 a a a H H oe  noB bim eH H e y a e a b H o ro  aaßaeH H H  K a » a o r o  
C T aabH oro  K oa b u a  Ha CTeHKy u n aH H a p a , p a seH

180

24Ai 

0,131
■ cos 

k\ n E

Pp P D  

E ' J 

180 Pp_ D D  

' J
(9)

MaKCHMaabHoe paßonee Hampa>KeHHe, B03HHKaiomee b cepeaH 
He BoaHbi pacrnnpHTeaa,

&Etp§ 
c pa6 ~  ^2 ” (1 0 )

tRe tp —  -paafraabHaa TöamHHa pacrnnpHTeaa, paB H aa-Tpau yiH e 
aeiirw. '' ■'

BeaHnmia fts'onpeaeaaeTea-'ne-rpaiJiHKy (pnc. 3) H-npaKTHneckH 
aaa  pacrnnpHTeaeft c nncaoM BoaH ßoaee n am  paBHa 'aß'yM.
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f l a a  KOHTpojiH  p a c im ip H T e a a  'npn oö iK H M e e r o  b  niÖKOft aeHTe 
ycHJine, KOTopoe p o a w H o  öb iTb  n p iia om eH O  k k o h iw m  aeHTbi, on- 
p e p e a a e T C a  n o  (p o p M y a e

EJt>

PPH  CXeMhl I

Q p  =  298 -
P

( 1 1 )  P Ä H  C X eM bl II

P a c n m p H T e jib  oÖ m H M aeTca  B M ecTe c o  cneuH ajibH biM  K oab p oM . 
O ö m h h o  p a a  s t o t o  H cn o jib 3 y io T  n y ry H H o e  M a ca o cb eM H o e  K o a m io , 
BHyTpeHHun p n a M eT p  K o ro p o ro  pacTann-B aeTcn  p o  D — 2 t K , c  TeM , 
m o6b i BbipoBHBTb e r o  p a p n a a m iy io  T oa m H H y  c p a p n a a b H o ft  T o a - 
IlIHHOH BHTOTO CTajIbHOTO KOJIblia.

H a  pnc. 4 npHBepeHa cxeMa noBopoTa ceneHHa KOMnpeccHOHHO- 
ro Ko.nbua npn ycTaHOBKe ero b  KanaBKy na nopmeHb. Ecan npn- 
HHTb, h t o  noßopoT e en em « Kojibiia npoHcxopHT OT-HOCHTejibHO ero  
cepepmibi, t o  yBeaiinemie papnyca A  onpeaeaaeTca caepyiomeH  
3aBHCHMOCTblO:

, tK tK (  ß \
A =  -  -  cos ( i  ,i) —  cos i  «  —  ß I “ - y  I •

n p n  HanaabHOM  y r j ie  ra p e a b n a T o c T H  a  =  5 ° h noB opoTe ceneH H a 
n p « ycTaH O BKe b  K aH aB K y Ha 3° y B ea H n e m ie  p n a M eT p a  KOJibpa 
2A cocTaB H T  MeHee 0,015 mm, t . e. oneH b He3HaHHTeabnyio B ean - 
HHHy.

3 t o  H B aaeT ca  HeKOTopbi.M H epocTaTK O M  K oaeu , T a p e a b n a ro ii 
(j)OpMbI. Op'HaKO B03M0>KH0CTb noayH H Tb OCeBOH HaTHT K O abpa  B 
K aH aBKe H TeM  CaMbIM HCKaiOHHTb 
o c e B o e  n ep eM em eH H e KOJibiia p a -  
* e  b H 3 »om eH H b ix  K aH aB K ax  
B n o jm e  onpaB .ab iB aeT  npH M eHeHHe 
T a p e a b n a T b ix  x o j ie u .  H eK O T op w e  
3apy6e>K H b ie  cjmpMbi, H anpH M ep 
O e ft ,  n pH M eH m oT p a a  K O M npeccn- 
OHHOH KBHaBKH KOMnJIOKT KOJleH.
B KOTOpOM TOJIbKO OPHO «OJIbHO
T a p e jib n a T o e , a  o cT a jib H b ie  —  
nJIOCKHe. C  ®pOH3BOpCTBeHHOH 

t o h k h  3peHHa T a x o e  pem eH H e « e

Phc. 4. CxeMa noBopoTa no- 
nepemioro een em « cerM eH Ta.

P h c .  5. CxeMa p acn oaom eH H H  
KO M npeccH O H H oro c e r M e H T ^  
(a )  b  JieHTe (6 ) c o  mTHCpTa- 
mii n pn  H3MepeHHH y n p y r o 

cTH.

bK -  —  —  (0 ,08  -4- 0 ,1 2 ) m m ;

hK -  —  — (0,01 -4- 0,15) m m , 
k

HBaaeTca ypoBaeTBopHTeabHbiM . H a n B oaee  mpaBHJibHOH öyp eT , one- 
b h p h o , pa3paßoTKa cneimaabHOH .tjmpMbi Koab iia  b  c b o ö q p h o m  c o 
c t o h h h h , KOTopan KOMneHcnpoBaaa 6bi BaHHHHe T a p ea b n a T oem  
T a x a a  oöp aT n aa  KoppeKm in i i o x e T  öbiTb aerKO ocym ecTBaeHa b 
t o m  cayn ae, K orpa  (jiopMa K oaeu  b c b o ö o p h o m  c o c t o h h h h  n oa y - 
naeTCH He nyTeM TepMotpHKcaunn Ha cyxapb , a c noM om bio h 3 b h b - 
k h  n o  cnem iaabHOM y Konnpy, oßecnennBaiom eM y noayneHne HeoB- 
x o p h m o h  (popMbi Koabua. HaBHBKa Koaeu no Konnpy b  HacTOHmee 
BpeMH pa3paöoTaH a H H H TA ßTonpoM O M .

TaKH'M oöpa30M , BeaHHHHbi yaeab H oro  paBaeHHH KOMnpeccnoH- 
Horo Koabua h HanpameHHH M oryT onpepeaaTbca  no (jwpM yaaM  
(1 ) —  (4 ) ,  a KOHTpoabHoe ycn a n e  b inrÖKoft aeHTe Q K —  n o  (j>op- 
M yae (5 ).  OpHaKO npn cßaKTHnecKOM H3MepeHHH Q K HeoöxopHM o 
npnHHTb Mepbi, h to B w  He Bbiao nonepenH oro Hsrnöa Koabpa. JXj ih  

SToro Hapo HMeTb x o t h  6bi aeH Ty c aßyMH pawa-MH mTH<J)TOB, Mem- 
a y  KOTopbiMH TapeabnaToe K oabuo noM em aeTcn  npn H3MepeHHH. 
B oa ee  t o h h u h  pe3yabTaT H3MepeHHH öya eT  b to m  caynae, ecan  
Koabuo pacnoaoJKHTb b cneunaabHoft KaHaBKe, h o  ycTpaHHTb Tpe- 
Hne M e * a y  KoabuoM h KaHaBKoft, HanpHMep, nyTeM npHHyÄHTeab- 
h oh  BHöpaiiHH Koab iia  nan e ro  oöcTyKHBaHHH.

H a  pnc. 5 npH Beaena cxeM a pacnoaomeHHH Koabua b aeHTe c 
SBOHHbIMH mTH(})Ta.MH.

H o m h m o  pacneTH bix napaM eTpoB , mpn npoeKinpoBaHHH n p a x o -  
JHTCH 3a'ÄaBaTbCH PHÄOM KOHCTpyKTHBHblX napaM eTpoB , KOTOpwe 
naiOT B03MO/KHOCTb KOabHaM paÖOTaTb. OflHHM H3 nepBblX Bonpo- 
cob  HBJiHeTCH o n peaeaeH H e n n c a a  KOMnpeccnoHHbix K o aeu  b  KaHaB
Ke h ToaiUHHbi a e n ib i .  Ha ocHOBaHHH HMmomerocH cm uT a a a a  
3Tofl n e a «  peKOMeHayroTCH caeayiomHe cooTHomeHHH a a a  onp e- 
aeaeH H a Toam nHbi aeHTbt b K ® 3 3 b h c h m o c th  o t  paqnoaom eH H H  h 
n n ca a  K oaeu  k  ® KaHaBKe (cm . p ac . 1 ):

rae  b —  BbicoTa KaHaBKH na n opm H e

3 th  cooTHomeHHH noKa3biBaioT, n o  faaa nop.MaabHOH p a ö o 
Tbi KOMnpeccHOHHbix Koaeu, n eoöxoaH M o oöecnenHBaTb onpeae- 
aeHHbift 3a3op Koaeu b KaHaBKe, npeaeabHbie 3HaneHHH KOToporo 
npHBeaeHbi b CKoönax. YMeHbrneHHe s t o t o  3a3opa npHBoaHT k  

3aKaH'HHßaHHio Koaeu, yBeanneHne —  k  npe3MepHbiM nepeM em e- 
hhhm no BbicoTe. CooTHomeHHH npeflycM aTpHBatoT, h to  y ro a  Ta- 
peabnaTocTH Koabua a = 5 ° ± 3 0 '.  ynnTbiBaa ocoöeHHOCTH npouec- 
ca HaBHBKH Koaeu, aonycK aeTca  b oähom  MecTe Ha Ä y re  He öo- 
a ee  90° CHHmeHHe y ra a  TapeabnaTocTH « o  3°. ynHTbißaa ocoÖeH- 
hocth  TexHoaornH  HaBHBKH h HaaHnHH HecKoabKiix K oaeu  B OÄ- 
hoh KaHaBKe, 3a3op b cTbme A  npn H3MepeHHii b KoabiieBOM «a -  
an öpe ycTanaBaHBaeTCH b n p eÄ eaax  0,9— 1,5 m m .

H to B h  oöecnenHTb p a öoT y  M acaoebeM H oro Koab iia , H eoöxoan- 
mo npe^yoMOTpeTb HeKOTopuft 3a3op K oaep  b KaHaBKe n o  Bbico
Te. CyMMapHbin aa3op b oceBOM HanpaßaeHHH, oöecnenHBaiomHft 
hx cBoöoÄHoe panHaabHoe nepeMemeHHe, poam eH  öbiTb He w e- 
nee 0,1— 0,15 m m . ynKTbrnan ponycKH KaK Ha T oa im m y aeHTM, TaK 
h Ha BbicoTy KaHaBKH h oceB oro pacrnnpHTean, MaKCHMaabHan 
BeannnHa 3a3opa M om er poxoÄHTb ä o  0,33— 0,38 m m . JXonycK  Ha 
ToamHHy aeHTH 0,04 m m , ÄOnycK Ha BbicoTy M acaocbeM Hofi Ka- 
naBKH ä o  0,05 m m , aon ycK  Ha BbicoTy pacrnnpHTean 0,1 m m , t .  e. 
cyMMapHoe n o a e  A onycK a  M o *e T  A oxoan Tb  ä o  0,23 m m . yn p y ro c T b  
Koaep, H3MepaeMaH b th ök oh  aeHTe häh apyrHM  cnocoßoM , ÄOa>K- 
Ha oöecnenHBaTb cpeAH ee ypeabH oe paBaeHHe Koabpa Ha cTeHKy 
PHaHHÄpa: p a a  KO,MnpeccnoHHbix K oaep  1,1— 1,7 k b J c m 3, ääh  
M acaocbcM ubix 1,0— 1,5 k z / c m 2.

P apn aabH u e pacrnnpHTean Ä o a *H b i oöecnenHBaTb noBbimeHiie 
ypeabH oro paßaeHHa Koabpa Ha CTeHKy pnaHHppa ä o  BeannHHbi 
6— 9 k z / c m 2, t . e. paBaeHne, co3paBaeM oe coöcTBeHHo pacrnnpn- 
TeaeM, paBHo 5— 7,5 k z / c m 2.

yn H T b iß a a  KOHCTpyKTHBHbie OCOÖeHHOCTH CTaabHblX BHTblX KO- 
a e p  h cnepH ipH K y M e ro p a  hx npoH 3 B opcTB a, npn  npO BepK e Ha 
n p ocß eT  k  BHTbiM K o a b p a M  npep -baß aa iO T  T p eöoB aH H a , K O Topw e 
OTannaioTCH o t  npHHHTbix rpaa n yryH H b ix  K o a e p . T a K , H anpH M ep, 
npn n p oß ep K e  CTaabHbix b h th x  K o a e p  Ha n p oc ß eT  b K oabpeBO M  
K a a n ö p e , paBHOM p n a M e T p y  p n aH H p p a  p B H ra T e a a , p o n y c K a e T c a  
p a a  H expoM H poßaH H bix  K o a e p  n p o c ß e T  n o  n ep H M eT p y  K o a b p a  p o  
0,05 m m . n p n  H aaH nm i c n e p n a a b H o fl o r o B o p iy i  b n e p T e m e  p o n o a -  
HHTeabHo p o n y c K a e T c a  yB eann eH H e n p ocB eT a  p o  0,1 m m  b p ß y x  
M ecT ax  Ha p y r e  He ö o a e e  60° K a m p a a , ho hc n o  KOHpaM.

H onbiTaH H H  n oK a 3 a a n , h to  OHTbie K o a b p a  c TaKHMH n ap aM eT - 
paMH n o  n p o c ß e T y  n pn  ycTaH O BKe b p B H ra T e a e , H M eiom eM  ne- 
ö o a b m o ft  h3hoc, n p H p a öa T b iB a ioT ca  b TeneH H e 2— 3 n ac . p a öoT b i 
ö e3  n e p e p a c x o p a  M a ca a  Ha yrap .

H a a  K o a e p , H M e iom a x  xpoM i^ 'ijiB aH H bie kpom kh h n p ep H a3H an eH - 
Hbix k ycTaH O BKe b HOBbie mi,-... C tpjb i, p onycTH M b ift n p oc ß eT  c a e -  
p y e T  CHHmaTb hph B o o ö m e  H CKaionaTb, p o ö p B a a c b  n o a H o ro  n p n - 
aeraH H H  K o a b p a  k p H an H p p y . H p o c B e T  M a ca o cb eM H b ix  K o a e p , pa- 
ö o T a io m H x  B e3  p a p n a a b H b ix  p acrn n p H T ea e ft, n e  ipoam eH  npeBb i- 
m a T b  0,05 m m  (n o  KOHpaM n p o c ß e T  He p o n y c K a e T c a ).

n p H  npoeKTHpoßaHHH papn aabH oro  pacm iipH Teaa ca ep yeT  CTpe- 
MHTbca k TOMy, nToöbi nncao BoaH He npeB bim aao 8— 12 h paHHa 
Kam poft BoaHbi co cTaß aaaa  25— 30 m m . BbicoTa npocenKH b  Boa- 
nax p a a  oTBOpa M acaa poam H a öbiTb He MeHee 1 m m , a paHHa —  
He MeHee noaoBHHbi BoaHbi. yBeanneHHe paHHbi BoaHbi on ocoö- 
CTByeT nöayneHHK) Ö oaee «m h tk o h » xapaKTepncTHKH pacrnnpHTe- 
aa , h to  oöecnenHBaeT öoabm ee nocToaHCTBo paßaeHHa no M epe 
H3HOca M acaoebeM H oro Koabpa h a sa aeT ca  noao>KHTeabHbiM (j)aK- 
TopoM. OpHaKO n p «  3HanHTeabHOM ypaHHeHHH BoaHbi 3aKOHOMep- 
HOCTb, paßaeM aa 4)opM yaoft, HapymaeT.ca, TaK KaK pacrnnpHTeab 
onnpaeTca b s tom  ca yn a e  He kopotkhm h ynacTKaMH b y ra a x  h 
b cepepHHe BoaHU, a oÖ aeraeT nopm eHb « a  3Ha-nHTeabHoft paHHe, 
h to aaMeTHo HCKawaeT pacneTH yio cxeM y. ü pH  npoeKTHpoBaHHH 
papnaabH oro pacrnnpHTean ca ep yeT  npoßepaTb cyM M apHyio ®an- 
Hy e ro  nepHMeTpa c  TeM, h toÖ u  He ponycTHTb CTHKa koh p ob  pac- 
rnnpHTeaa.

OcHOBHaa 3apana oceB oro  p acrn n pn ieaa  —  oöecnenHTb npa- 
BHabHoe pacnoaoaceHHe M acaocbeM Hbix K oaep  n o  b h c o tc  KaHaB
KH, p a a  nero  B u c o ia  BoaH pactunpHTeaa BbipepÄHBaeiCH b npe- 
p ea a x  pcmycKa — 0,1 mm. PacrnnpHTeab p o a w e n  npoxopHTb Mem- 
p y  P B yM a  n ap aaaeab H M M H  noB epxH ocTH M H , p a c c T o a H n e  M em p y
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TOAlUHHa 

AeHTbi 
B M M

UiHpHHa 
A^HTH 
B M M

03O
x
o

i E -
>9 a

Pa3

©
*5u
X

nep bo

L-
C3
a

JIHbl

»S
CQ
CQ
H
O
U
2
CO

y n p y r o c ib
B ^eHTe 

B KJ

ya e jib H oe  
naBJieHHe 
B K j j C M 2

PacqeTHbift 
aaMOK 
B M M

3a30p  Ha
OAHO KOJIb- 
UO B M M

3HJ1-150,
3HJ1-164 3H JI-120

KoMnpeccHOH-
Hoe,

MacAOCi>eMHoe,

paAHaAbilMH,

oceß o fi

101,6

91,5

91,0

3,0

4,81

4

2

1

1

0 ,7 — 0,03 
’ - 0 ,0 7

° ’ 7- 0 ,0 4  

° - 45-0 ,0 3  

° ’ 7— 0,04

4’3-o , i

3’6-o , i
4 ’ 7 - 0 , i

2 ’ 5 - 0 , 3

5

11

20

26,6

15,15 3,3

0 ,4 7 5 -0 ,6 0 0  

0 ,3 5 0 -0 ,4 7 5  

4 ,5 - 5 ,5

1 ,3 4 -1 ,7 0

0 ,9 9 -1 ,3 3

7 - 9 , 3

8 ,9 -1 2 ,1

0 ,0 8 -0 ,1 2 3

T  A 3 -5 1  
M -20  

.noßeAa“
r  A 3 -5 1  

T A 3  M -20

KoMnpeccHOH-
Hoe,

M acAOcieM Hoe,

paAnaJibHUH,

o c eeo fi

82,0

72,7

72,5

2,4

4,0

3

2

1

1

°*7—0,04 

° ’7—0,04 

° ' 45— 0,03 

0 ,7 - 0 ,0 4

4 - ° - 0 , i

3 > ° - 0 , l

3 -9 - 0 , 1

2 ' 5 - 0 , 3

5

9

18

26,3

13,5 2,5

0 ,4 0 0 -0 ,5 5 0  

0 ,3 0 0 -0 ,4 5 0  

3 ,0 - 4 ,5

1 ,4 - 1 ,9  

1 ,0 5 -1 ,5 5

8 ,5 -1 1 ,5

7 ,0 -1 0 ,4

0 ,1 -0 ,1 4 4

3HJ1-130,
3HJ1-131 3H / I-130

KoMnpeccHOH,-
H oe,

MacAoc-beMHoe,

paAna.ibHbin,

oceßon

100,0

88,6

89,0

2 ,0

5 ,0

3

2

1

1

°-6=o;o°?

° ’ 7— 0,04 

° ' 45- 0 ,0 3  

° ’ 7— 0,04

4 ' 5- 0 , l

4-°-o ,i
4 ’ 9_ 0 ,1

2 >5- 0 , 3

5

10

19

28.5

15.5 3 ,5

0 ,3 8 -0 ,5 0  

0 ,3 6 -0 ,4 8  

4 ,5 - 5 ,5

1 ,2 7 -1 ,6 7

1 ,0 6 -1 ,3 5

5 ,7 - 7 ,8  

7 ,1 -1 0 ,9

0 ,0 9 -0 ,1 3 4

T  A 3 -5 2 r  A 3 -5 2

KoMnpeccHOH-
H oe,

M ac/iocteM Hoe,

paAHaAbHblft,

OCeBOH

82

72,7

72,5

2,4

5 ,0

3

2

1

1

° ’ 7— 0,04 

° ' 7— 0,04 

° ’ 45— 0,03 

0 ,? — 0,04

4— 0,1 

3 - ° - 0 , i  

4 ’ 9— 0,1 

2>5- 0 , 3

5

9

19

25,8

14,5 3 ,5

0 ,4 0 -0 ,5 5  

0 ,3 0 -0 ,4 5  

3 ,0 - 4 ,5

1 ,4 - 1 ,9  

1 ,0 5 -1 ,5 5

8 ,5 -1 1 ,5

7 ,0 -1 0 ,4

0 ,1 -0 ,1 4 4

T A 3 -2 1 T A 3 -2 1

KOMnpeccHOH-
H oe,

M ac.iocteM H oe,

paAiia.TbHbiH,

oceßofi

92

82.5

82.5

2,5

5 ,0

3

2

1

1

°>75- 0 ,0 4

°>7_ 0 ,0 4

° ' 45- 0 ,0 3

° - 7- 0 ,0 4

4>0_ o, i

3-°_o,i
4-9-o , i 
2 ’ 5— 0,3

5

9

19

29,2

14,5 3,5

0 ,3 5 -0 ,4 7  

0 ,3 3 -0 ,4  

3 ,3 - 4 ,5

1 ,2 6 -1 ,7

1 ,0 3 -1 ,4

5 ,8 - 8 ,0  

1 0 ,6 -1 4 ,7

0,083 -0 ,1 2 7

M 3 M A -4 0 '

\

M 3 M A -4 0 '

KOMnpeccHOH-
Hoe,

M acAocteM HOe,

paAHanbiibin,

oceßoft

76

68,2

67,2

2 ,2

4 ,0

3

2

1

1

° ’ 71=o;o?

° ’ 7— 0,04 

° ' 45- 0 ,0 3  

° ’ 7— 0,04

3 ' 5- 0 , l

3 - ° - 0 , l

3 -9_ 0 , 1

2 ’ 5 - 0 , 3

5

9

18

24,0

12,6 2,E

0 ,3 2 0 -0 ,45C 

0,200— 0,301 

3 ,0 - 4 ,1

1 ,2 - 1 ,7  

0 ,7 5 -1 ,1 2

4 .0 - 5 ,9

4 . 1 - 6 ,2

0 ,0 6 6 -0 ,1 0 7

KOTopbiMH Ha 0,05 m m  npeB i.u iaeT HOMHHajibHyio BbicoTy pacuiH- 
pnTeJiH b c jiyn ae  mpHJioiKeHHH ycHjraa He ß ojiee  50 z . P a cxo iK Ä e- 
HHe k o h u o b  p a cu iH p H T e jia  n o  B b icoT e He npeBbimaeT 3 m m .

AcwiiKeH ßbiTb npeaycMOTpeH «OHTpcwib nepH M eipa pacrnnpHTe- 
a h , HToßbi He ßbuio CTbiKa k o h u o b  pacuiHpHTeJiH ® paßoneM c o 
c to h h h h .

n o  H3JIO>KeHHOft Bbime MeTOÄHKe paccHHTaHbi H OnpoeKTHpOBa- 
Hbl CTaJIbHbie BHTbie KOJIbUa AAH OCHOBHblX OTeHeCTBeHHblX aBTO- 
MoßnjibHbix KapßiopaTopHbix ÄBHraTejieH. B TaßjiHue npHBeaeHbi 
ocHOBHbie KOHCTpyKTHBHbie paaMepbi h pacn erab ie napaM eipbi 
3THX KOJieu.

C Hcnojib30BaHHeM HMeromerocn on b u a  npoeKTHpoßaHHH h 
sKcn^yaTaaiHH b h t h x  Kcwien b 1961 r. pa3paßoTaHa h BbinymeHa 
BetaoMCTBeHHan HopMajib N ° H8021-61 Ha TexH H iecxH e ycjioBHH 
AJIH  CTajIbHblX BHTblX TIOpiHHeBblX KOJieU, BBTOTpaKTOpHblX ÄBHTa- 
Te^eft.

H opM aJIb  HBJlHeTCH OCHOBHbIM pyKOBOAHIUHM M aTepH3JI0M  npH 

npoeK TH poßaH H H , HaroTOiBJieHHH h n pneM K e CTajibH bix b h t h x  k o - 

; ieu , h  b  coneTaH H H  c  onH caH H oii b  H a c T o n m e ii C TaTbe MeTCWH- 

k o h  no3BOJiHeT o n p oeK T H p oß aT b  BHTbie Kcwibua npaKTH necKH  ä Jih  
aioßoro HBHTaTejiH.
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3 K c n e p H M e H T a j i b H o e  H c c j i e A O B a H H e  n p O M H O C T H  K y 3 0 B a  

a B T O M ö Ö H . i i H  « 3 a n o p o > K e u »

K). H. COPOHKHH, KaHfl. TexH. HayK A. M. MAflKA____
Ä B T 0 3 aB 0 fl «K o M M y H a p » ,  3 a n o p o m c K H (i  M au iH H O C TpoM TenbH bifi m h c t h t y t  

HMeHH B. H. H y 6 a p n

\  B T O M O B H J lb  «o a n o p o A c e u » HBAHeTcs inepBUM OTenecTBeH- 
* *  HbIM MHKpOJIHTpaJKHhI'M aBTOMOÖHAeM. C  IieAblO C03AaHHH 
OTHOCHTeAbHO paBHOnpOHHOft KOHCTpyKHHH HCCAeÄOBaACH eTO 
Ky30B.

npOBOAHAHCb CTaTHHeCKHe HCnblTaHHH Ha H3THi6 H K pyneH H e c 
»SM epeH H eM  HanpnHceHHfi aaTHHKaM H conpoTH BÄeH H H  h npHM e- 
HeHHPM AaKOBblX nOKpblTHÖ; ÄOpOJKHbie HCnblTaHHH H AHHaMH- 
neoKH e CTeH AO Bue ncnbiTaH H H  c on p eaeA eH H eM  ooaH H K a iom H x  ne- 
peM eH H bix H anp H K eH H ft h AOBeweHHeM  K y30B a  ä o  y c T a n o c T H o ro  
pa3pym eH H H . P a 3 p a6 aT b iB aA H C b  TaKTKe KOHCTpyKTHBHbie M ep o- 
npHHTHH n o  yCHAeHHIO BbIHBAeHHblX CAaÖblX SAeM eilTOB K y30Ba.

CTaTHnecKHe HcnbiTaHHH Ky30Ba npoBOAHAHCb Ha cneiinaAbHOM 
CTeH^e, anaAorHHHOM ereH a y  H A M H  [1 ]. J ln a  perncTpauHH no- 
K33aHHft Ä3THHK0B conpoTHBÄeHHH pa3paöaTbraaAacb H3MepH- 
TeAbHan cxeM a, cocTon m an  H3 H3MepHTeAH aeijjopMajiHH H H H -3  
CHCTeMbi O P I T P 3 C ,  SAeKTpoHHoro noTeHUHOiMeTpa 3 n i" I -0 9  h 
ÖAOKa nepeKAionaTeAeö. YcTaHOBKa TapnpoBaAacb Ha TapnpoBOH- 
Hoß öaAK e no cxeM e h h c to to  Harnöa.

H a  Ky30B HaKAeHBaAocb 180 paöoHHX aaTHHKOB, nacTHHHoe 
paaMemeHHe k o top m x  noKa3aHo « a  pnc. 1.

Hanpfl>KeHHH npn HcnbiTaHHH Ky30Ba na h3Th6 h na h3th6 c 
KpyneHiieM n3MepnAncb npn CAeayio iiie ft nocAenoBaTcnbiiocTH  ao- 
rpyw eH H ft a o  noAH ofi Harpy3Kn ( b  /ca):

H a rp y *e H H e  a o c t o » h h u m  BecoM (Bec »BuraTe-ia, cnaeHHli h apyrH x  » j ie -
MenTOB) p „ ............................................................................................................................... 240

Ä o rp yw eH H e  BecoM:
BOAHTejlB P , ....................................................................................................... 75
naccaxxpa phäom  c BOAHTe/ieM P2 .............................................................. 75
BecoM nacca/KHpa P , ........................................................................................ 75
bccom naccaiKHpa P , ........................................................................................ 75

n e p e a  HcnbiTaHHeM Ky30Ba Ha H3ra6 c KpyneHHeM npeaBapii- 
TeAbHO H3MepnACH y ro a  «ecTecTB eH H oro» 3aKpyHHBanHH, aah  ne- 
ro  aBTOMOÖHAb ycTaHaBAHBaACH aßyMH KOAecaMH no  AHaroHa- 
a h  Ha noacTaBKe. H pH  s tom  y r o a  3aKpy*iHBaHHH no a a h h c  Ky3o- 
Ba KaK pa3H0CTb y raoB  noB opoTa  nepeaH eft h 3aaHeft TpaBepc 
COCTaBHA 1°14'. HanpHJKeHHH H3MepHAHCb mpH nOBOpOTe nOaBHHC- 
hoh TpaBepcbi CTenaa Ha BeAHHHHy «ecTecTBeH H oro» \TAa 3 a «p y -  
TOBaHHH.

P e 3 yA b T a T M  CTaTHnecKiix HcnbiTaHnft K y30B a Ha nsrnö n na H3- 
rnö c KpyneHHeM npHBeaeHbi b  Ta6a. 1 h 2.

T a 6'Ji h u a 1

3HaieHHH nanpqiKeHHft b Hanfio.iee Harpy>xeHHbix BJieMeHTax npn 
CTaTHMecKHx HcnuTaHHHx Ky30Ba na h3Th6 ( b /ce/cat5).

aaTMH-
Ka

BapnaHTbi HarpyaceHHü* b K!

HaHMeHOBaHHe
3/ieMeHTa

Po=240 P,=75 P2=75 Ps=75 P4* * = 75

n o p o r  noaa ..................... 28 0 +  80 +130 +  150 +  160
* ................................ 27 0 +60 +  120 +  150 +  150
„ “ ....................... 26 +40 +120 +170 +230 +240
„ „ ....................... 24 -90 -100 -110 -110 -120

EpU3rOBHK ÖOKOBHHH
(BHyTpeHHHH H aC Tb ). 108 -130 -120 -150 -160 -180

C ieH K a  OTcexa iB H ra re -
afl c ycHaHTeaeM  . . 

riepeiH H H  xacTb noaa
125 +80 +  80 +  80 +90 +  110

CO CTOpOHbl HHHlIia ■ 155 -2 0 0 -10 -120 -120
To w e .............................. 171 +40 +80 +150 +150 +  150

„ ................................. 175 +50 +60 +  120 +  120 +  130
,  ................................. 176 +30 +20 +  200 +200 +210
* ................................. 177 +30 +40 +  120 +  120 +  130

TpeTbH nonepeHHHa • . 149 +  40 +50 +60 +  100 +  120
3aaHHft noa  ..................... 141 +  50 +70 +  100 +  130 +  150

................................ 142 +40 +50 +60 +  100 +  120

*  HanpnweHHfl, H3MepeHHwe apyrHMH aatHHKaMH, He nptBuuiaiOT
100 KZjCM ,

* *  BeaHHHHH HanpHÄeHHft npn MaKCHMaabHOft H arpy3xe

Ka H anpH H ieH H oro  c o c to h h h h  naHÖOAee H arp y*eH H b ix  sAOMeH- 
t o b  npoH3BoaHAacb no SHepreTHnecKoft TeopnH nponHoCTH. 

S n io p u  noAyneHiibix HanpHBceirnft npHBeaeHbi Ha pac. 1. 
H o m h m o  aaTHHKOB conpoTHBÄeHHH, HanpHxceHHoe COCTOH- 

HHe Ky30Ba HCCAeaoBaAocb c moMombio xp yn K oro  AaKOBoro no- 
kphthh, cocTaBAeHHoro no MeTOAHKe, npeaAOHceHHoft HMAUF 
AH  CCCP [3].

T a ö J i H U a  2

3HaqeHHH H a n p a *e H H fi b  H an öoaee  H arp yacem ib ix  aneineHTax npH  
cratHMecKHX H ciiH TaH H sx Ky30Ba Ha h 3Th 6 c  KpyneHHeM ( b

BapHaHTH HarpyaceHHü* b K2

HaHMeHOBaHHe
BaeMeiiTa

Ml
aaTHH-

Ka

0-r
C4

II

oT

10 r-

11

(C P
2

= 
75

KD
r~

11
n?

in

II
»
*
o7

llaH eab  KpHinii . . . . 76 + 20 0 +  200 + 3 1 0 +330 +340
» « . . . . 74 +  280 +2 9 0 +  340 +360 +  420

EOKOBafl Hapyrnnafl na- 
ne^b BOKpyr o k o h h o -

+  220ro  npoeM a ..................... 64 +  150 +  80 +  210 +2 2 0
n o p o r  n o j ia ..................... 24 +260 - 2 6 0 -3 5 0 -3 5 0 -3 8 0
BHyTpeHHBfl naHe/ib 6 0 -

+  200KOBHHbl 0KH3 . . . . 31 +  150 +  170 +2 0 0 +  200
TpeTb fl nonepeHHHa . . 106 - 7 0 + 7 0 +  110 +  150 + 1 6 0
EpblSrOBHK ÖOKOBHHbi

- 2 6 0(BHVTpeHHflfl MaCTb) . 107 -1 6 0 -1 7 0 — 820 -2 5 0
T o  » e ................................. 108 - 3 6 0 -3 6 0 -4 8 0 - 5 4 0 -5 4 0
C ieH K a  OTceKa ÄBHraie-

nn (nepeAH flfl n a c ib ) 43 -1 2 0 - 1 3 0 -1 6 0 -1 8 0 - 2 1 0
To * e ................................. 119 +  100 +1 0 0 +  140 +160 +  200

„ . . . . . . . . 120 +  110 +  120 +  150 +  160 +  200
nepe^H B fl MacTb nojia

+2 0 0CO CTOpOHbl AHHllia . 175 + 5 0 ■+70 +  180 +1 7 0
T o  » e ................................. 176 + 2 0 + 3 0 +2 4 0 +  240 +  260
3aÄHflH q a d b  no^a . . 131 -1 1 0 — 140 - 1 7 0 -1 9 0 — 220
T o  » e ................................. 132 +250 +3 2 0 +330 +3 6 0 +4 6 0

t ................................. 133 +  100 +  120 +  120 +  140 +2 0 0
TpeTbH nonepeHHHa . . 162 +320 +  400 +  490 +7 2 0 +  800

•  Hanpa>KenHH, H3MepeHHbie apyrHMH aaTHHnaMH, OKaaa/iHCb M eiiec
200/cafc.H».

* *  BeaHHHHbi HanpHHceimR npH MaKCHMaabHoil Harpy3Ke.

TaK  « a n  pa3AHHHbie 3AeMeHibi Ky30Ba HaxoanTCH b ycAOBHHX 
n aocK oro  HanpHncem ioro co ctoh h h h , rnaBHbie HanpsnceuHH onpe- 
aeAH.THCb aeAbTa-po3eTKä'MH aaTW KbB  cönpimrBAeHHH [2], a ouen-

BCAeaCTBHe HeÄCTaTOHHOÖ HyBCTBHTeAbHOCTH Aaxa ÄAH nOAy- 
qeHHH TpemHH noTpeöoB aAacb 3HaHHTeAbHaH neperpy3Ka, y r o A  
3aKpynHBaHHH n oß op oT H o ft TpaBepcbi CTeHaa 6 h a  y a ß oe H  no 
cpaBHeHHK) c «ecTecTBeHHbiM », t . e. c o c t3 b h a  2°28'.

TpemHHbi Aana noHBHAHCb n p "  HanpnHceuHHx 800— 1200 k z/cm.2, 
H3MepeHHbix aaTHHKaMH na ch ».„-TOHHHoft noAOBHHe Ky30Ba.

n o  HanpaBAeHHHM noAyneHHbix' .-pemHH 'motkho cyaHTb o Ha- 
npaBAeHHHX rAaBHbix HanpHHceHHft, npaneM KaK MeToaoM aaTHH- 
KOB conpoTH BÄeH H H , TaK H MeTOAOM A3K0B0T0 HOKpblTHH BblHBAe- 
hh  npHMepHO oähh  h Te * e  3 oh bi c HaHÖOAbUiHMH H anpH *e- 
HHHMH.

K aK  CAeayeT H3 pe3yAbTaTOB CTaTHnecKHX HcnbiTaHnft, Hanpn- 
HceHHH, B03HHKaiomHe n oa  aeftcTBHeM BecoBbix Harpy30K npn hc- 
tiHTaHHH Ha H3rH,6 c  KpyneHHeM, He npeBbimaiOT 800 kz/c m 2. V v .&- 
33HHaH BeAHHHHa MeHbxue aonycTHM bix HanpHHceHHft, ycTaHOBAeH- 
Hbix Ha ocHOBaHHH onu Ta  SKcnepHMeHTaAbHbix HcnbiTaHnft aBTO- 
Mo6HJieft ropbKOBCKoro aBT03aBoaa, b n p eaeA ax  1000—  
1500 kz/cm2 [4],

3 t o  OÖBHCHHeTCH T6M, HTO no CpaBHeHHK) C ApyCHMH MOaeAH- 
MH aBTOMOÖHAb «3 an 0 p0 5K eil» OTAHHaeTCH MeHbUieft 6a30Ü H H3- 
rHÖaiOIIIHe MOMeHTbl OT BeCOBblX Harpy30K OTHOCHTeAbHO HeBe- 
ahkh. KpoM e Toro , npn 3aaHeM pacnoAonceHHH aßHraTeAH Harpy3- 
Ka o t  n ocA ean ero  nepeaaeTcn  33Ahhm. saeMeHTaM Öokobhhh, h to  
ueAecoo6pa3HO c toh k h  3peHHH npoHHocTH, TaK KaK nepeaHHe 
3A6MeHTH Ky30ßa 3HaHHTeAbHo ocAaÖAHiöTCH ÄBepHHMH npo- 
eMaMH.

HanÖOAee HanpHxeHHbiMH OKa3aAHCb 3AeMeHTbi 3aaHeft nacTH 
noaa (b  MecTax KpenAeHHH aBH raTeAn ), aaTHHKH 162, 163, 164, 
131, 132, 133\ saeMeHTbi 6pbi3roBHKa öok ob h h h  (BHyTpeHHHH 
HaCTb —  aaTHHKH 106; 107, 108) H B HHTKHeM VTAy aBepH oro 
nprfewa (aaTHHKH 24, 25, 26).
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OjlHaKO H3MepeHHbie BejIHHHHbl HanpflHCeHHH He yHHTHBaiOT 
nepBOHanaHbHbix HanpHJKeHHft, HOJiyneHHbix o t  UiTaMnoBKH h 
CBapKH HeTaJieß, h eosTO M y h j i h  nojiH oro npencTaBJieiiHH o pa- 
6oTocnoco6HocTH Ky30Ba eraTHHecKHx HcnbrraHHft HeflocraTOH- 
h o. C poK  cjiy>K6bi Ky30Ba onpeÄejiaeTCH nonBJieHHeM TpemHH 
b H anöojiee HarpyjKeiiHbix sjieMeHTax npn SKcnjiyaTapHH Äeft- 
CTBHeM nepeMeHHbix HanpnjKeHHft b ycjioBHHX aTMOCifiepHoft 
K0PP03HH [5],

B  CBH3H C 3THM npOBOÄHJMCb ÄOpOJKHbie HCnblTaHHH. H anpH- 
JKeHHH H3MepHJIHCb TpHÄU.aTbIO HeTblpbMH ÄaTHHKaMH, Bbl6paH- 
h h m h  b onacHbipc sjieMeHTax. H3M epHTejibHaa cxeM a cocTOHJia 
mo-npejKHeMy H3 ycHJMTejin h ßjioKa mepeKJiioHaTejieft, h o  Ha- 
npnjKeHHH perHCTpnpoBajiHCb imieftijioBbiM ocuHjuiorpaijioM  
M Ü O -2 , nHTaHHe cxeM u  nocTOHHHbiM to k o m  ocym ecTBJinjiocb 
o t  aKKyMyjiHTopoB nepe3 yMiJiopMep. B ch annapaTypa  m o h th -  
poßajiacb  Ha 3a,nHeM CHjxeHbH aBTOMOÖHjin.

Ä jih ocuHHJiorpaijiHpoBaHHH HanpameHHÜ BbiönpajiHCb im ieft- 
(j)bi nepB oro KJiacca.

HcnblTaHHH npOBOÄHJIHCb c nojiH oä Harpy3- 
k oh  na ynacTKe öyjib ijK H oro rnocce HH3Koro 
KanecTBa c MaKCHMajibHO ÄOnycTHMbiMH CKopo- 
c th m h  40— 50 k m / h ü c .  OcuHjuiorpaMMbi HanpH
JKeHHft, B03HHKaBuiHx b Ky30Be n p «  npoBe,ne- 
HHH ÄOpOHCHblX HChblTaHHÖ, CTaTHCTHHeCKH OÖ- 
paOaTbmajiHCb no HaHßojibiuHM aMnjiHTyflaM. 
ÜJIH 3TOTO Ha KaXCHOH H3 OCU,HJIJIOrpaMM Bbl- 
Onpajiocb He MeHee neTbipex nnKOB Hanpam e- 
hhh h no hhm onpeflejiHJiocb cpeÄHee HanpH. 
»eH H e

_  a max, “ 1“  a max„ “ I“  °m a x , “ I-  °m a x .

n o jiy  
2 —

P h c . 1. Pa3MemeHHe ä h th k r o b  no  Ky30By:
Ha aaeM eH Tax  ÄB epH oro h  o k o h h o t o  npoeMOB H3HyTpn Ky30Ba; 6  —  no nepe jiH eM y h 3aflHeM y 

; e  —  n o  t o h h g j ih  rp e T b e ö  nonepenHHbi h ycm iH T e jiio  O Tcexa .hjih aB H raTe.la ; / —  aaju iH ft non ; 
TpcTbH nonepe^HHa; 3 — 6pu3roBHK Ö o k o b h h n ;  4 — ycHJiHTe.ib c t c h k h  OTcena ä j ih  ABHraTeJin; 

$ —  nepeAHHH c teH K a  OTceKa /wh ÄBH raTeJi«; 6 —  TOHHejib n o jia ; 7 —  nepeÄHHtt ncwi.

c 4

nojiyneH H bie cpeaH ne HanpnJKeHHH npnBe- 
«e H b i b  r a 6 j i .  3. K a n  cjie,n.yeT H3 pe3 yjibTaTO B  
HOpOJKHblX HcnblTaHHH, 3HaHeHHe ÄHHaMHHe-

c k o t o  K03(jxJ)Hu.HeHTa K d u H  =  O Ka3biBaeT-
acm

CH pa3JIHHHbIM ÄJIH pa3JIHHHbIX SJieMeHTOB Ky- 
30Ba. 3 t o  oöycjioBjiHBaeTCH pa3JiHHHbiM pac- 
npeÄeJieHHeM BecoBbix h HiiepHHOHHbix iia rp y - 
30K.

A l6cojnoTHbie 3HaHeHHH AHHaMHHecKHX HanpnJKeHHH mo cpaBHe
HHio C lHpyrHMH MOJ^ejIHMH aBTOMO'ÖHJieH OTHOCHTejIbHO H0Be- 
JIHKH. 

H aH ^ojib inne HanpnJKeHHH bo3hhk3 'IO t b n o jiy  Ky30Ba (.«aTHUK 
1 7 1 ; a d u n  = 5 0 0  k z /c m 1) ,  b o  BHyTpeHHeft nacTH <5pbi3roBHKa 6 o «o -  
bh hw  ('aaTHHK 1 0 6 ; o o u h  = 3 0 0  k z /c m 2)  h b HHHCHeM y rn y  BBep- 
h o to  npoeM a (aaTnaK  2 4 ;  O g UH = 4 1 0  k z J c m 2) ,  t .  e. MecTa c HaH- 
ÖOJIbHIHMH ÄHHaMHHeCKHiMH HanpH JKeHHHMH HpHMepHO COOTBeT- 
CTByiOT MecTaM c HaH'ßOJIbUIHMH CTaTHHeCKHMH HanpH JKeHHHMH.

3 t o  yn aab iB aeT  Ha u en ecoo6p a3 H O C Tb  inpoßejieH H H  CTaTHnecKHX 
HcnbiTaHHft ä j ih  n p eÄ ß a p H T en b H oro  BbiHBjieHHH c n a ß b ix  aneMeHTOB 
K y30Ba. O flH a K o  H on yqeH H b ix  ja H H b ix  a n n  € 0 nee o ön eK T H B H oro  
cy jK ACH im  o  H anpH jKeH H nx b  sn eM eH T ax  K y30B a  H e^ocTaTO H H o H3- 
3a HajiHHHH b M eT an n e K y3 0 B H oro  HHCTa H ananbH bix  T e x H o n o rn -  
necKHX HanpnJKeHnft, o cT a iom H xcH  o t  o ö o p k h , CBapKH h u iTaM - 
nOBKH.

fljIH  BbiHBjieHHH BJieMeHTOB CO 3HaHHTejIbHbIMH HaHajIbHblMH Ha- 
n p n  JKeHHHMH Ha cnennaabHO CKOHCTpynpoBaHHOM ÄHHaMHMe- 
c k o m  CTeH je npoBeaeHbi ycTajiocTHbie ncnbiTaHHH Ky30Ba, onacHbie 
3JieMeHTbi onpe,neJiHJiHCb Ha HeM cooTBeTCTBeHHO nocnejtoßa- 
TeJIbHOCTH BO3HHKH0BeHHH VCTaHOCTHblX TpeillHH.

KoHCTpyKHHH HHHaMHnecKoro CTenna 
(pHC. 2 ) n03BOJIHJia BOCnpOH3BeCTH KaK H3- 
THÖHbie, TaK H KpyTHJIbHbie BHÖpaUHH, a 
TaKJKe H3rHÖHO-KpyTHJIbHbie BHÖpaUHH OÄ- 
HOBpeMeHHO, npnneM ä j ih  npnöjiHJKeHHH yc- 
j io b h ö  cTeHÄOBbix ncnbiTaHHH k  SKcnjiyaTa- 
UHOHHblM HaCTOTa H3rHÖHbIX BHÖpaUHft co- 
CTaBJiHJia 10,0, a KpyTHjibHbix —  2,0 nepno- 
Ha b  ceKynny.

Ilp e jiB a p H T e jib H O  H3MepnjiHCb H an p n jK e - 
HHH TeM H JKe A3THHKaMH, HTO H B ÄOpOJK- 
HblX yCJIOBHHX, C TOÖ JIHIHb pa3HHn,eft, HTO
6 jio k  n ep eK jn o n a T e jie ft  b h h o c h jic h  h3 K y3 o- 
Ba h 3aKpen jiH Jicn  Ha CTeHKe, a o c u h ji j io -  
rpaij) h ycHJiHTeJib ycTaHaBJiHBaJincb Ha 
cTOjie.

j A
CZD
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T  a 6 ji h u  a 3

C p ea H e -cT a T H M ecK H e  BeaHHHHbi HanpniKeHHH b  a a e M e ir ra x  K y 3 0 B a , 
n o jiy q e H H b ie  b  y c a o B H a x  a o p o iK H b ix  HcnbiTaHHft b  k z /c m *

HaHMenoBünne a.ieMCina
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IlaHeÄb Kpb llU H ........................................................ 81 +  290 
-2 6 0

55 +  240 
— 140

49 +  240 
-2 8 5

76 +  160 
-165

74 +240
-145

riaHe^b ö o k o b h h u  Hapy>KHa« (BOKpyr OKHa) . . 

n o p o r  noÄa, cpeAHHH cToftna c ycHÄHTe^eM;

62 +  110
-8 0

64 +  190 
-150

67 +340
-1 9 0

69 +  160 
- 4 0

70 +  20 
-115

BnyTpeHHflfl naHe^b no OK«y 6 o k o b h h u  . . . 

TpeTbH nonepeHHHa, 6pbi3roBHK O o k o b u h li

28 +240
-1 1 0

24 +210
-4 1 0

26 +  260 
-2 4 0

27 +  180 
-155

31 +  240 
-1 4 5

(BHyTpeiiHflJi q a cT b )............................................

nepeaHHfl CTeHKa OTcena ABHraieÄfl c ycHJiH-

103 +  165 
-8 0

10b +300
-130

108 +  180 
-1 4 5

Te/ieM .................................................... * . ................................... 43 +  190 
-9 0

119 +  130 
-1 9 0

111 +  160 
-1 8 0

-- — — —

nepeiH H « qacTb no.na ( c i ih 3 v ) ..................................... 171 +500
-2 2 0

175 +250
-1 9 0

176 +220
-1 8 0

-- — — —

3aÄHSH nacTb no-ia (c n H 3 y ) ................................. 131 +  220
-9 5

132 +  115
-8 0

133 +210
-105

135 +  180 
-4 0

136 +  130 
-9 5

O KO H ^are jibH o o t  c o f iM e c T u o ro  ßoameH- 
CTBHH H3rw6H0-KpyTH^bHbIX BHÖpailHÜ.

OcitHanorpaiMiMbi nanpHJKeHHH, hbmg- 
peHHbix ÄaTmHKO'M 24 b h h jk h cm  yray  
ÄBepHoro npoeMa, 'npHBeaeHbi Ha ipnc. 3.

OcHHJiaonpaM 'M a a  cooT B eTC TB yeT  H3- 
THÖHblM, 6  —  KpyTHJIbHbIM, 0 —  H3TH6- 
HO-KpyTHJIbHbIM BHÖpaUHHM. AHajIOTHH- 
Hbift b h ä  HMeiOT ocu H ju io rp aM M b i Han- 
pHJKeHHH, H3MepeHHbIX iSpyTHMH JiaTMH- 
KaMH.

n p H  npOlBeaeHHH (JlOpCHpOBaHHblX
HOnblTaHHft Ha yCTa.TOCTb aBTQMOßHab 
ycTaHa'BJiHBajicsi ,Ha p a i+ y  CTeH aa,
3 a a «H e  K o a e c a  ero CHHM aancb iaan n oa- 
coeaHHeHHH u iT aH r s k C h o h tp h k o b , a b 
Ky30B e n oM e u ia a n cb  ra p H , HMHTHipoBaiB- 
ibH e Bec BO ÄH Tejis h n acca jK H p oB .

lUaa oß ecn en eH H a  n ep erp y3 K H  no
CpaBHeHHIO C aOpO/KHbIMH H'CnblTaHHBMIl 
peccopHbie npyjKHHbi 3aaHeft naaoecKH

CTeH ÄO Bbie AH H aM H ieCK H e HCllblTaHHH, B OTJIHHHe OT a o p o jK 
Hbix, o ß e c n e m ia H  H aeH T im H ocTb  BHemiiHX cn a oB b ix  4>aKTopoB Ha 
npoTHJKeHHH n e p H o a a  HcnbiTaHHH. K p o M e  t o t o , Ha CTeH ae 6b iaa  
c o s a a H a  n e p e rp y 3 K a  aan cp op cu p oB aH H oro  y c T a a o c T H o ro  p a 3 p y - 
lueHHH K y30Ba.

P hc. 2. CxeMa aHHaMHnecKoro CTeiiaa:
1 — pe3HHODaa npoKJianKa; *  — pacnopHaa Tpyßa; 3 —  ajieKTpoABHraTe- 
.th; 4 — BapnaTopbi; 5 — BHÖpaTop- 6 —  pbiaar aa^Hefi nonBecKH; 7 — uia- 

TyH; 8 —  KpHBOuiHn; 9 — penyKTop; 10 — paMa CTeHaa.

M cn oab 3 0 B a H H e  aaT+H KO B conpoTH B aeH H H  npn aHHaM HHeCKiix 
HcnbiTaHHHx no3 'BonH no He T o a b K o  onpeaeanTb HanpnjKeHHH b 
onacHbix s a e M e H T a x  n e p ea  B03HHKH0BeHH6M yc T a a o cT H b ix  Tpe- 
i i;h h , h o  h oneHHTb BejiHHHHy neperpy3KH  CTeHaoBoro pejKHMa no 
CpaBHeHHIO C aOpOJKHbIM.

H a n C oaee  oöocHOBaHHbiM »B aneTcn  nporpaMMHbifi pe>KHM paßo- 
Tbi aHHaMHHecKoro cTeHaa [6], h o  Tax Kax ocunaaorpaM M bi Ha- 
iipnjKeHHH HSMepnaHCb b TpHauaTH neTbipex TOHKax, a Bcaea- 
CTBHe HeonpeaeaeHHocTH HanaabHbix HanpajKeHHH noao>KeHHe 
on a cn oro  saeM eHTa 3apaHee HeH3BecTiio, oKaabiBaeTCH HeH3BecT- 
h o h  TaxjK e h Ta ocuH aaorpaM M a, noaoß n e KOTopofi c a e a y e r  b o c - 
npoH3BoaHTb nporpaMMoft.

T a « KaK 3HaneHHH anHaiMHHecKHx KosijHjiHiiHeHTOB, noayieH H b ix  
npn npoBeaeHHH aopojKH bix H CTeHaOBblX aHHaMHHCCKHX Hcnbi
TaHHH, BcaeacTBHe pa3anHHbix ycaoBHH HarpyjKeHHH OKa3aancb 
pa3aHHHbi.MH, HHTOHCHBHocTb Harpy30HHoro pejKHMa oueHHBaaacb 
COnOCTaBaeHHeM CpeaHe-CTaTHHeCKHX KOS(J><})HIIHeHTOB AHHaMHH- 
HOCTH.

Harpy30HHUH pejKHM Ha aHHaManec-KOM CTeHae 3aaaBaacn  Be- 
aHHHHOH paanyCOB KpHBOHlHHOB SKGIieHTpHKOB, BbI3bI'BaBIHHX 3a- 
KpynHBaHHe, h aM naH Tyaoö Bn6paTopoB, oßycaoBHBuiHX H3rn6 
Ky30Ba.

H a n  p a 3 a ea b H o ft  oueHKH b a h h h h h  s t h x  (JiaKTOpoB HanpsuKe- 
h h h  H3M epnaHCb C H an aaa  o t  H3rHÖHbix, 3aTeM  o t  K pyTn ab H b ix  h

6 )

Pnc. 3. OcuHaaorpaM Mbi nanpHJKenHH, B03HHKaK>iu.Hx npn Hcnbi
TaHHH Ha anHaMHHecKOM CTeHae o t  BHfipannfl: 

a — H3rHÖHbIX; 6 — KpyTHÄbHbix; e — H3rHÖH0‘ KpyTHÄbHHX.
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cHHMajincb, a ,nepeÄHHH noABecxa noAym ecTKo coeAHHHAacb c pa-
MOft CTeHAa.

3 t o  oöcTOHTejibCTBO onpeAeAHAO 3Ham iTejibnoe npeBbmieiiHe Ha- 
npaa<eHHH o t  KpyueHHH Haa Hanpn>KeHHHMH o't m ra ö a ,  TaK KaK 
Ky30B 0Ka3ajiCH b ycjioBHHX CTecH.eHHoro KpyqeHHü, oöycAOBAH- 
Baiomero B03HHKH0BeHHe «OnOAHHTeAbHblX HOpMajIbHblX Hanpa- 
aceHHH, ypaBHO'BeuiHBaiomHx öhm om cht [1].

TaKHM o6pa30M , H anöoAee onacubiM b y c a o b h h x  sKcruiyaTa- 
umi h bah ctch  TaKoe noAOJKeHHe, Kor.ua b CHJiy Tex  hjih h h m x  
oöcTOHTejibCTB, Ky30B p a ö o T a e r  Ha KpyueHHe npn orpaHHueHHH 
yrJiOBbix nepeMemeHHii nepeAHeft h a h  3aAHeft noÄBecKH.

n o c jie  onpeAeJieHHH HanpameHHH, B03HHKaiomHX b Ky30Be npn 
ncnbiTaHHH Ha AHHaMHHecKOM CTeHAe, H3MepHTejibHaa annapa- 
Typa OTKAKmanacb h Ky30B noABepraAcn ycTaAOCTHOMy pa3py- 
rneHHio.

B n pou ecce 3 th x  HcnbiTaHHH c tc h a  'nepnoAHHecKH ocraHaBAH- 
BaACH a ah  OÖHapyjKHBaHHH TpeiUHH yCTaAOCTH.

Mepea 2 u. 38 m. n ocA e Hauaua HcnbiTaHHH .npn onepeAHOM 
ocMOTpe 6 u a h  oÖHapymeHbi OTpbiB ToueHHoft CBapKH Ha npaBOM 
AßepiiOM npoeM e b y rA y  y 33AHero CHueHbH h TpemHHa b cpeA- 
H efl nacTH npaB oro aaAH ero BHyTpeHHero ißpwaroBHKa.

Mepe3 nac npoH3om eA OTpbiB BepxHeft h oakh  nonepenHHbi noAa 
3aAHeft uacTH Ky30Ba b  MecTe yn op a  CTaKano« 3aAHeft noABecKii, 
a nocA e aaßapKH TpemHH nepe3 3 h. 38 m. HcnbiTaHHH ö h a h  npe- 
Kpamenbi H3-3a OTpbrBa no MecTy TouenHoft CBapKH AeB oro 3aAHe- 
ro KpoHmTeÜHa h OTpbiBa o t  A O H *epoH a, npnueM Ha AOHwepoHe 
0Ka3aAHCb Tpn pacxoAH iunecH  Tpemnubi.

KpoM e t o t o , oÖHapy>KeHbi TpemHHbi na cK oöe TpeTbeft nonepe- 
HHHbi, ycHAeHHoit npn npeubiAym eM  peMOHTe.

TaKHM oöpa30M , KaK CAeAyeT H3 npoBeueHHoro HCCAeaoBaHHH, 
BBHAy KOHCTpyKTHBHbix ocoöeHHocTeft aBTOMoÖHAH «3 an opo>K eu » 
HanöoAee HarpyjKeHHMMH 3AeMeHT3MH Ky30Ba OKa3biBaioTCH 
rpeTbH nonepeHHHa, yu acroK  KpenAeHHH KpoHimTeftHa pbinara 
nOABeCKH, BHyTpeHHHH HaCTb '6pbI3rOBHKa H HHIKHHH yroA  ÄBep- 
Horo npoeM a.

KpoHmTeÜH pbinara noÄBecKH b H acTom uee BpeMH npnKpen- 
AneTCH k  AOHmepoHy AßyMH 3aKAenKaMH, npnHeM ycHAHH nepe: 
AaioTCH o t  pb inara nauoecKH Ha 3aKAenoHHoe coeAHHeHHe c He- 
KOTOpblM SKCUeHTpHUHTeTOM. H O A  ÄCHCTBH6M .nepeMeHHblX Ha- 
npHiKeHHH 3aKAenoHHoe coeAHHeHHe pacm aTbißaeTca, hto  yßeAH- 
HHBaeT tojihkh  h yAapb i, inepeAaromnecH Ha Ky30B.

B cbh3h c 3thm ä ah  öoAbuieft paBHonpoHHOCTH Ky30Ba pa3pa- 
öoTaHbi cASAyrom ne 3AeMeHTbi ycnAeHHH.

1. ÄonoAHHTeAbHoe KpenAeHHe KpoBiuTeftHa pbiHara saAHeft 
noAsecKH o ah o h  3aKAenKoii k  noA y h AßyMH 3aKAenKaMH k  iue- 
KaM, y  KOTopbix yAAHHeHbi (JiAaimbi a a h  yBeAHneHHH nAomaAH 
npHBapKn.

2. TpeTbH nonepeHHHa aah  noBbimeHHH npoHHOCTH h mecTKOCTH 
AeAaeTCH b M ecTax KpenAeHHH ynopHbix CTaxaHOB äbohh oh , o a - 
Ha 3aroTOBKa BCTaBAHeTCH bo BTopyio c 3a3opoM ,no BepxHeMy 
OCHOBaHHIO.

3 tH  AOnOAHeHHH He H3MeHHI0T 3HaHHTeAbH0 KOHCTpyKUHK) Ky- 
30Ba b ueAOM, ho cymecTBeHHO ycnAHBaioT nepeHanpHHceHHbie

SAeMeHTbl H nOBbim aiOT, TaKHM 06 p a3 0 M , c p o K  CAym Öbl aBTO M o
ÖHAH. H e o ö x o A H M o c T b  ycnAeH H H  T p eT b e ft nonepeH H H b i n oA T B ep - 
JKAaeTCH TaKnce tom, hto b ycA O B iin x  S K cn AyaTau H H  HaÖAK>Aa- 
AHCb n oT e p n  yCTOHHHBOCTH 3T0T0 SAeM eH Ta KaK  nOA AeÖCTBHeM 
BHeiHHHX CHAOBblX (jiaKTOpOB, TaK  H nOÄ BAHHHHeM 3H3HHTeAbHbIX 
H anaAbH bix  H anpniKeH H H , ocTaioiuH XCH  ot mTaMnoBiKH.

B bi bo Abi

1. ÄÖCOAIOTHbie 3H3HeHHH H a n p H *eH H H , B03HHK3K)mHX B K y30B e 
aBTOMoÖHAH « 3 a n o p o }K e u »  KaK  hoa  ACHCTBneM CTaTHHeoKHX Ha- 
rp y3 0 K , TaK  H B ÄOpOJKHblX yCAOBHHX, OTHOCHTeAbHO HeBeAHKH.

2. CTaTH ueoK H e CTeHAOBbie HcnbiTaHHH K y30B a  u e A e c o o ö p a s H b i 
äah npeABapHTeAbHoro BbiHBAeHHH HanöoAee HanpHHceHHbix 3Ae- 
MeHTOB, 'HOCKOAbKy AHHAMHHeCKHe HCnblTaHHH B OÖmeM nOA" 
TB epm A aiO T  hx pacn oA o iK eH H e .

3. 3HaneHHH AHHaM HHecKnx KoatJi^muneHTOB äah p a3 H o o0 p a 3 - 
Hbix 3AeM eH T0|B K y30B a  paaAHHHbi, n osT O M y o n p eA eA eH H e  3 a n ac a  
npoHHOCTH n o  pe3 yA b T aT aM  CTaTHHeoKHX HonbrraHHö hocht He- 
CKOAbKO yCAOBHblii X ap a K T ep . BBHAy TOTO HTO B03HHKH0BeHHe r p e -  
mHH na K y30B e onpeAeAn eT C H  AeftcTBH eM  nepeM eH H bix  H anp H m e- 
HHH B yCAOBHHX aTMOC<{)epHOH K0pp03H H , ÖOAee OÖOCHOBaHHbIM 
npeÄCTaßÄHeTCH on p eA eA eH H e  a a n a c a  npoHHOCTH n o  ycTaAOCTHbiM 
xap aK Tepn cTH K aM  M a T ep n a A a  K y3 0 B H oro  ahcth.

4. Ha npoHHOCTb K y30B a bahhiot H ananbH bie ocTaTOHHbie T ex - 
HOAorHHecKHe HanpHm eHHH, n osT O M y aah ö o A e e  o ö ie K T A B H o ro  
npeACTaBAeHHH o p a cn p eA en e iiH H  o n a c n b ix  3AeM eHT0B u e A e c o o ö -  
pa3H 0 npOBOAHTb CTeHAOBbie AHHaMHHeOKHe HCnblTaHHH, BblHBAH- 
lo m n e  sth SAeM eHTbi nocAeAO BaTeAbH O CTbio bo3hhkhob6hhh yc T a -  
AOCTHblX Tpem HH.

5. HanöoAee HanpHmeHHbiMH SAeMeHTaMii Ky30Ba 3btomoöhah 
« 3anopo>Keu» hbahiotch non 3aAHeii nacTH, BHyTpeHHHH nacTb 
öpbiaroBKa h hhjkhhh yroA ABepHoro npoeMa. TIpetaAOJKeHHbie 
yCHAeHHH 3THX yHaCTKOB CnOCOÖCTByiOT C03Ä3HHI0 ÖOAee paBHO- 
npOHHOH H ÄOATOBeHHOH KOHCTpyKUHH.

6. B CBH3H C TeM  HTO aÖCOAIOTHbie 3HaneHHH B K y30B e OTHOCH
TeAbHO HeBeAHKH, npeÄCTaßÄHeTCH B03MOJKHbIM B Ö yA y m e M  n o- 
AyHHTb ö o A e e  o öA e rn eH H y io  KOHCTpyKUHio, ecAH  y u a c rc H  o ö e c -  
neHHTb AOCTaTOHHyio m ecTKOCTb äah n peAO TB pam eH H H  nepeKO - 
COB ÄBepHblX  H OKOHIIblX npOeMOB H HCKAIOHHTb B03M0>KHOCTb 
B03HHKH0BeHHH pe30HaHCa B K3K0M -AHÖ0 SAeM eH Te K y30B a .
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O  noBbim eHHH HaÄemHOCTH CHCTeMbi oxjia>KAeHH5i A B H ra ie jieH

KaHA. TexH. HayK A. K. TABPHJ10B, n. Jl. LUEBMEHKO
ChCHPCKMM aBT0M06HHbH0-fl0p0>HHblM

r i  O BblU IEHHE TenAOBofi s ^hJjckthbhocth  c h c tc m h  oxAajKAe- 
hhh  ABHraTeAeft npeACTaßAHeT 3HaHHTeAbHbift npaKTHHecKHft 

HHTepec.

3 t O OÖlHCHHeTCH yBeAHHeHHeM MOmHOCTH BbinyCKaeMblX H 

nOATOTOBAHeMblX K npOH3BOACTBy 3BT0M0ÖHAbHbIX ABHraTeAeft. 

npH  s to m  ycAOBHH ä a h  npocacbiBaiiHH B03Ayxa nepe3 paAHaTop 

b cbh3h c npHMeHeiiHeM V -oöpa3H bix  ABHraTeAeft, ycTaHOBKoft Ae- 
KopaTHBHbix pemeTOK nepeA  paAHaTopoM 3HaHHTeAbHo yxyAuiH- 
AHCb, a noAKanoTHoe npocTpaHCTBo a a h  paaMemeHHH 3AeMeHT0B 
CHCTeMbi oxAaTKAeHHH oc ra A ocb  noHTH npemHHM. B CBH3H c sth m  
HeB03Mo>KHo h HeueAecooöpa3H o noBbimaTb TenAOByio 34>$eK- 
THBHOCTb CHCTeMbi 0XA3H<AeHHH nyTeM npOCTOTO yBeAHHeHHH 3Ae- 
MeHTOB nocAeAneft.

MHCTMTyT HMeHH B. B. KyH6biuieBa

C y m e c T B y io m H e  b H a cT o n m ee  BpeMH MeTOAbi noBbim eHHH Ten- 
AOBOft 3<j)(J)eKTHBH0CTH CHCTeMbi OXAaHCÄCHHH B OCHOBHOM 3aKA10- 
uaioTCH b c n e A y io iu e M : o c t3 b a h h  HeH3M eHHoft KOHCTpyKUHio p a -  
A H aT op a , yBeAHHHBaioT k o a h h cc tb o  n p o c a c b iB a e M o ro  B 0 3 A yx a  ne- 
pe3  cep A u eB H H y n o c A e A H e ro  n yT eM  yBeA im eH H H  HHCAa o ö o p o to b  
HAH A H aM eTpa  BeHTHAHTOpa.

Ha M ockobckom  aBToaaBO Ae HMeHH J lH xan eB a  h b H AM H  9(J)- 
(JieKTHBHOCTb CHCTeMbi OXAaJKÄCHHH 3BT0M0ÖHAH 3HJI-130 nOBbl- 
rneHa Ha 28% 3a cn eT  npHMeHeHHH BeHTHAHTOpa c  OTorHyTbiM H 
A onacTH M H  npn  yBeAHneHHH 3 aTpaTb i MomHOCTH Ha e r o  npnBOA 
Ha 15% n o  cpaBH eH H io c o  C T aiiAapTH b iM  BeHTHAHTopoM  n pn  paB - 
HOM HHCAe OÖOpOTOB [1 ].

T en A O B y io  3(J)(j)eKTHBH0CTb CHCTeMbi OXAa>KÄCHHH nOBbimaiOT 
n yTeM  yAynm eH H H  T en A op a c ceH B a io m e ft  cnocoÖHOCTH p a A H a T op a
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3a cueT yßeAHueHHH K03(})(j)HUHeHTa KOMnaKTHOCTH papn aTopa  
(yM eH M iiaioT n ia r  oxAaJKpaioiuHX nnacTHH, yBeAHUHBan hx ih c j io ) .  
TaKoft cn ocoö  HcnoAbaoBaH npn MopepHH3auHH CHCTeMbi o x j ia * -  
peHHH pßnraTeAH  3H JI-120 .

3 t o t  cn ocoö , HcnoAb30BaHHbift npn co3paHHH papn aTopa  äah  
hb tom oöhah  y p a A 3 H C -3 7 5 , cn ocoöcTß yeT  yßeAHueHHio aöco- 
a io th o h  TenAooTpaun papn aT opa . OpHaKO c noBbiineHHöM kom- 
naKTHOCTH papn aT opa  yBeAHHHBaeTCH aspoAHHaMHuecKoe conpo- 
THBAeHHe m ocpepHero, a s t o  CBH3aHo c noBbimeHHbiM pacxoAOM 
m oiu hocth  Ha npHBOA BeHTHAHTopa. YMeHbuieHHe m ara  o x A a * p a -  
kuuhx njiacTHH noBbiiuaeT TenA oonpany paAHaTopa TOAbKO b tom  
CAyuae, K orA a  yßepHueHHe aspopHHaMHueciKoro conpoTHBAeHHH 
He Bbi3biBaeT T a x o ro  yMeHbiueHHH .jcoAHuecTBa n p oxop n iu ero  B03- 
p y x a , KOTopoe b HTore yMeHbuiHT TenAOOTpauy. Mpe3MepHo Ma- 
amh m ar nAacTHH yxyA in aeT  ycAOBHH paöoTbi paAHaTopa b n p o 
u ecce SKcnAyaTauHH BBnpy öb icTporo  3acopeHHa ceppueBHHbi. 
BcpepcTBHe SToro pe3KO CHHxaeTCH TenAOBan 3<{K{>eKTHBH0CTb 
CHCTeMbi OXA3IKPeHHH. TaKOH cn o co ö  npHBOÄHT TOAbKO K HepailH- 
oHaAbHOMy p a c x o p y  UBeTHoro MeTaAAa h ypopow aH H io  papna- 
Topa.

3aM eHa TpyöuaTO-nAacTHHuaToro paAHaTopa Ha TpyöaaTO-ÄeH- 
TOHHbift, ocym ecTBAeHHaa M ockobckhm  aBTosaßopoM  hmchh JIh- 
xaaeß a , <no3BOAHAa 3HauHTeAbHo noBbicHTb HonoAb30BaHHe Beca 
h o ö ie M a  papn aT opa  h reM caMbiM noAyuHTb skohom hio UBeT- 
HblX MeTHAAOB H CHH3HTb CTOHMOCTb paAHaTOpa [2].

3HanHTeAbHoe ypyum eHHe ycAOBHH paöoTbi CHCTeMbi oxpaacpe- 
hhh, a TaKJKe CHHxeHHe TeM nepaTypbi B03pyxa b noAKanoraoM  
npocTpaHCTBe pocTHraioTCH C03paHHeM opraHH30BaHHoro noTOKa 
B 03pyxa uepe3 KanoT 3a cueT HcnoAb30BaHHH pHHaMHuecKoro 
AaBAeHHH BCTpeHHOrO nOTOKa B03AyXa npH PBHJKeHHH 3BT0M0ÖH- 
AH [3],

TenAOByiO 9<}>4>aKTHBHOCTb CHCTeMbi SXAaHCpeHHH MOJKHO TaK>Ke 
nOBbICHTb 3a CHeT iMOAepHH3aUHH JKHpKOCTHOrO TpaKTa.

r ip n  MOAepHH3aiiHH CHCTeMbi oxAampeHHH bo B cex CAyHaHX 
He yPHTbiBaeTca o a h h  oueHb Ba*HhiH  4>aKTop —  oöecneueHHe 
COOTBeTCTBHH pa3MepOB BeHTHAHTOpa pa3MepaM AHIteBOH JIOBepX- 
HOCTH paAHaTopa. 3 T 0  npHBOPHT K yMeHbUieHHIO TenAOBOH 3<f>- 

(JieKTHBHOCTH paAHaTOpa BBHAy OneHb ÖOAMUOH HepaBHOMepHOCTH 
o öp yß a  e ro  ceppueBHHbi.

Ko3(j)4>HPHeHT oÖAyßa papn aT opa  K l , npepciaBAHioiuHH coöo ft 
OTHomeHHe oxBaTbiBaeM oii AonacTHMH BeHTHAHTopa nA oiu apn  F e 

k  <}>poHTOBOH nAom apn  papn aT opa  F p , KOAeÖAeTCH b BbinoAHeH- 
Hbix KOHCTpyKUHHx papnaTopoB  o t  0,47 ä o  0,65, h to  ,noKa3biBaeT 
pa3AHHHyiO CTeneHb 3!(}><})eKTHBHOrO HCn0Ab30B3HHH CeppueBHHbl 
papnaTopoB .

B  ChÖHPCKOM aBTOMOÖHAbHO-AOpOJKHOM HHCTHTyTe HMeHH B. B. 
Kyö 'öb im eBa npoBepeHbi SKcnepnMeHTaAbHbie HCCAepoBaHHH -no 
nOBbimeHHIO TenAOBOH 3(}><j>eKTHBHOCTH CHCTeMbi OXAaKPeHHH PBH-
raTepeft 3HJ1-164, HA3-204, TA3 -51, yp aA 3H C -375  h pp. 3a 
cneT oöecneneHHH onTHMaAbHoro OTHomeHHH nAomapn F g  k  

nAom apn F p  H HCnOAb30B3HHH TpeXAOnaCTHOH KOHCTpyKUHH pa- 
PHaTOpHOrO BeHTHAHTopa nOBbimeHHOH ypeAbHOÖ HpOH3BOPH- 
TeAbHOCTH.

C 3T0H HeAbK) ÖblAH C03PaHbI SKCnepHMeHTaAbHbie yCT3H0BKH 
pah  HcnblTaHHH papnaTopoB  öe3  pBHrareAH h c pBHraTeAeM. Bo  
BpeMH HcnblTaHHH öe3 pBHraTeAH onpepeAHAHCb p a cx o p  B03pyxa 
nepe3 ceppueBHHy papn aT opa  h MomHOCTb, pacxopyeM an  bch th - 
AHTOpOM Ha pa3AHHHbIX CKOpOCTHblX peiKHMaX. TlpHBOP BeHTH
AHTopa ocymecTBAHACH c noM om bio öaAaHcnpHoro AHHaMo, h to  
nosBOAHAo öeccTyneHHaTO peryAnpoBaTb oöopoTbi b ch th ah top ob .

H a  ycTaHOBKe öe3 ÄBHraTeAH npopyB apacb  cepAueBHHa pa- 
p n aTopa  ÄBHraTeAH 3HJI-164, KOTopan npHKpbiBaAacb c  AHue- 
Boii CTopoHbi TaK, h to  npopyBaeM aH nacTb ee noAyHHAa tfopM y 
KBappaTa pa3MepoM 497X497 m m . CKopocTb B03pyxa H3MepHAacb 
n epep  papnaTopoM  b 90 TOHKax. B  npouecce ncnbiTaHHH pa3Me- 
pbi KBappaTHOH ceppueBHHbi papn aTopa  ocTaBaAHCb nocTOHHHbi- 
MH, a MeHHAHCb PHaMeTp BeHTHAHTopa H Ä H aM dp  KOHCyXa BeH
THAHTopa, BbinoAHeHHoro b Bnpe KOAbua. 3a3op  Mencpy KOHcyxoM 
BeHTHAHTopa H HapyJKHbIMH K0HU3MH AOnaCTeft BeHTHAHTopa, 
paBHbin 23,5 m m , npn  pa3AHHHbix pnaM eTpax BeHTHAHTopa o c ia -  
BaACH nöcTOHHHbiM. PaccTOHHHe o t  b xoäh oh  KpoMKH AonacTeft 
BeHTHAHTopa ä o  ceppueBHHbi paAHaTopa co c t3 b a h a o  40 m m .

OueHOHHbiM napaMeTpoM b npouecce HcnblTaHHH u p h h h t  yueAb-

8 n v rHbm p a cxoA  B03Ayxa uepe3 ceppueBHHy pau naTopa  —  ( W e —
8

p a c x o p  B 0 3 p y x a  b m ^/hüc-, K b —  M o iU H o c T b , p a c x o p y e M a n  BeH- 
TH AH TO pO M  B A. C .) n p H  AOCTOHHHOM  p a C X O p e  B 0 3 A y X a  B 33B H -

ch m octh  o t  K03<}><|>HUHeHTa oöp yB a  papnaTopa .
B  pe3yAbTaTe iMHoronHCAeHHbix onbiTOB, BbinoAHeHHbix npn hc- 

CAepOBaHHH HeCKOAbKHX paAHaTOpOB p33AHHH0H (JlOpMbl H pa3-

M epoB , ycTaH O BAeH o, h to  H anöoAbm H H  yp eA b H b iil p a c x o p  B 0 3py- 
x a  n epe3  cep p u eB H H y p a p n a T o p a  b 3 3 b h c h m o c th  o t  k o s iJ i^ h u h - 
eHTa o ö p y ß a  npn  nocTOHHHOM p a c x o p e  B 0 3 p y x a  n p o n c x o p H T  n pn  
K l  =  1 (p n c . 1 ) ,  oöecn eu H B an  npH s to m  H a n ö o A b m y io  paBHOM ep-

«  / W  HOCTb oöp yß a  ceppueBHHbi papn aTopa  ( —  —  ypeAbHan :npoH3-
N

BOAHTeAbHOCTb BeHTHAHTopa).
Ha ocHOBaHHH noAyneHHbix SKcnepnMeHTaAbHbix paHHbix npo- 

BepeHa paöoTa  no noBbiiueHHio TenAOBOH 3 (})4 i6k t h b h o c t h  cncTe- 
Mbi oxAaiKÄeHHH pBHraTeAH HA3-204.

C taiHpapt h bih  p a p n a T o p  
CO CTaHpapTHblM  BeHTHAH- 
TOpOM H K O *yX O M  HCnU- 
TbiBaACH « a  ycTaH O BKe öe3  
PBH raTeAH . B ch  AH ueBan  
cT op oH a  p a p n a T o p a  ö b w a  
paaöiH Ta Ha 70 nipniMO- 
y roA b H b ix  n A O iu apoK , b 
UeH Tpe K O Topb ix  H3M epn- 
A a cb  c x o p o c T b  B 0 3 p yx a .
H3iMeipeHHH o cym ecT B A H - 
AHCb b  pHama30He oöopo - 
TOB BeHTHAHTopa 1200—
2400 OiÖ/m h ih .

n o c A e  3 T o ro  cep pu eB H - 
Ha c T a H p a p T H oro  p a p n a -  
TO pa c AHU0BOH CTopoHbi 
ÖbiAa npn iqpb iTa  Ha 10% h 
n p op y iB a p a cb  onbiTHbiM 
TpeXAOUaCTHblM BeHTHAH- 
TOpOiM C KOHCyXOM, BblUOA- 
HÖHHblM B BH Pe KOAbUa.

napaM eupbi, KOTqpbie 
npHHMMaAHCb BO BHHIMa- 
H «e  b  n p ou ecce  ncnbiTa- 
h h h  öe3 PBHraTeAH, npa- 
BepeHbi b  TaÖAHue.

HanMeHOBaHiie napaMeTpoB
CiaHaapTHau

CHCTeMa
OnbiTHaa
CHdeM a

noBepxHOCTb paaHaTOpa b m 2 .........................

ZlHaMeTp BSHTHJIHTOpa B M M .........................
Hwcao a o n a c ie fl ......................................................
y r o a  HaKjiOHa a o n a c ie fl b rp a a ........................
üaHHa aonacTH b m m .........................................
UJHpHHa aonacTH no x o p a e  b m m .................
3 a3op  M ew ay nojKyxoM  h Hapy>KHbiMH koh - 

uaMH aonacTefi BeHTHaaTopa b m m  • • • 
P.accTOAHHe M eixay cepaueBHHOfi paanaTO- 

pa h BxoaHOft xpoMKOß a o n a c ie fl b m m  •

0,308
(0,495X0,62)

468
6

30
171
96

29,5

40

0,273
(0,495X0,558)

550
3

30
212
96

23,5

40

f ln a M e T p  on b iT H oro  T p e x p o n a c T iio r o  BeHTH AH Topa B b iöpaH  c Ta- 
khm  pacueTO M , HTOöbi n pn  B b icoTe p a p n a T o p a , paBHOö e r o  u ih - 
pnH e, K03tJx|)HUHeHT o ö p y ß a  ceppueB H H bi ö b iA  paß eH  epH H uue. 
P a3 M ep b I on b iT H oro  BeHTHAHTopa C KOHCyXOM, BbinOAHeHHbIM B 
BHpe KO Abua, no3BO AH ioT ycTaH aB AH BaTb e r o  n a  cTaH AapTH bie 
aBTOMOÖHAH Öe3 K3KHX-AHÖ0 AOnOAHHTeAbHblX H3MeHeHHH.

TpexAonacTHofi BeiiTHAHTop BbiöpaH noTOMy, hto ypeAbHan 
npoH3BOÄHTeAbHOCTb ero (KaK noKa3aAH HCCAepoBaHHH) Bbiiue 
mecTHAOnacTHoro npn npounx paBHbix napaMeTpax [4].

P e a y A b T a T b i ncnbiTaHHH öe3  PB H raTeAH  C T aH p ap T H oro  m ecTH - 
A o n a c T H o ro  ( a )  h on b iT H oro  T p e x u o n a c T H o ro  ( ö )  BeHTHAHTopoB 
PB H raTeAH  3A3-204 b  aaBHCHMOCTH o t  HHCAa o öop oT O B  n p n ß e- 
peH bi Ha pn c , 2. XlaH H bie s t o t o  rp a ^ H K a  noK a3b iB a ioT , h to  n pn  
OPHOH H TOH * e  MOUIHOCTH, paCXOPyeM OH CTaHpapTHblM  H OnblT- 
HbiM BeHTHAHTopam h, pocTH raeTC H  noßb im eH H e p a c x o p a  B 0 3 p yx a  
Ha 18% u epe3  cep p u eB H H y p a p n a T o p a , yM eH bm eH H yio  Ha 10% no 
cpaBH eH H io c o  CTaHpapTHblM . n p u  3 to m  n epepaTO H H oe oT H om e- 
Hne n p H B o p a  BeH TH AH Topa o t  ÄBH raTeAH  CHnwaeTCH c 1,28 p o  

1,14.
Ha pnc. 3 npHBepeHO cpaBHeHHe noTpeÖAneMoü BPHTHAHTopaMH 

MOIUHOCTH H ypeAbHOH ;npOH3BOpHTeAbHOCTH OnblTHOH H CT3HPapT- 
HOH CHCTeMbi OXAa*AeHHH PBHraTeAH RA3-204 B 3aBHCHMOCTH o t  
pacxopa B03pyxa uepe3 papnaTop. npn o p h om  h to m  * e  pacxo- 
pe B03pyxa uepe3 papnaTop ypeAbHaH npoH3BopHTeAbHOCTb BeH-

W
THAHTopa —  onbiTHOH TpexAonacTHofl CHCTeMbi (a )  Bbime h o h th
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Ha 50% no cpaBHeHHio c yaeA b iio ii npoii3BOAHTenbHocTbio rnecTH- 
aonacTHoro BeHTHAHTopa CTaHAapTHofl CHCTeMbi (6 ) oxnaxaemm  
ABHraTeAH f lA3-204.

noBepxHOCTH pajtHaTopa H3MeHHercH b 33Bhchm octh o t  CKopo- 
c th  B03ayxa nponopunoHanbHO o ° '73 h yMeHbuieHa HepaBHOMep- 
HOCTb O'ÖÄyßa paanaTopa , t o  yMeHbmeHHe paaMepoB cepaueBHHbi 
CTaHAapTHoro paanaTopa  Ha 10% He aoahcho Bbi3BaTb CHHmeHHH 
TenaoBoß s4>4>eKTHBH0CTH CHCTeMbi oxjiaacAeHHH ABHraTeAH. M om 
HOCTb, 3aTpaHHBaeMaH Ha npHBOA BeHTHAHTopa, npn stom  oCTaeT- 
CH HeH3MeHHOH.

Pe3yAbTaTbi HcnbiTaHHH 6e3 ABHraTeAH on b irao fl h CTaHAapTHofl 
CHCTeM oxjiaxcAeHHH ABHraTeAH AA3-204 nposepeHbi HcnbiTaHHH- 
mh c ABHraTejieM. yeraHOBAeHO, h to  BOAa b CTaHAapTHofl cncreM e 
oxJiaxcmeHHH ABHraTeAH AA3-204 3aKnnaeT npn 2000 o6/mhh ne- 
pe3 25 mhh. paöoTbi ABHraTeAH (noA ana  TonAHBa noAHan, TeM
nepaTypa  B 03ayxa  t e , n ocTyn s iom ero  b paAnaTop , +43°).

B o  BpeMH HcnbiTaHHft c ABHraTeAeM BHanaAe npoBepnACH CAe- 
Ayiornnfl  BapnaHT: Ha ABHraTeAb AA3-204 ycTaHaBAHBaAca
CTaHAapTHHÖ paAnaTop ( a ) ,  ho b coneTBHHH c oh u th u m  Tpex- 
AOnaCTHblM BeHTHAHTOpOM H KOKyXOM, BbinOAHeHHUM 8 8HA6

P hc . 4.

CKopocTH oe noAe ao3A ym H oro  noTOKa n o  BbicoTe paanaTopa  
H  CTaHAapTHofl ( a ) h onbiTHoß (6 )  CHCTeMbi norcasaHo Ha pnc. 4.

SKcnepHMeHTaAbHbie AaHHbie HCCAeaoBaHHH B03Aym Horo noTO- 
Ka nepeA paAnaTopoM  no3BOAHAH onpeaeAHTb K03<jM}>HiiHeHT He-

KOAbna ( 6 ) .  ZlsHraTeAb AA3-204 npn ycTaHOBKe h o b o to  Tpex-
AOnaCTHOrO BeHTHAHTOpa H'CnblTblBaACH C H3MeHeHHbIM (yMeHb- 
meHHbiM) nepeAaTOHHbiM oraom eHHeM b npHBOAC BeHTHAHTopa o t  
ABHraTeAH.

paBHOMepHOCTH oÖAyBa paanaTopa  oßenx chctcm  
no Bbl'COTe. K03<f>(j)HUHeHT HepaBHOMepHOCTH 06- 
AyBa p a an aT opa  o npeaeA H A C H  H3 BbipameHHH
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rae Umax H £Jmin ■—  MaKCHMaAbHaH H MHHHMaAbH3H CKOpOCTH 
B03Ayxa b M/ceK\ 

vCp —  cpeAHHH CKopocTb B03Ayxa nepea paana- 
TOpOM B MjceK.

O öpaßoTK a noAyneHHbix 3KcnepHMeHTaAbHbix aaHHbix noKa3a- 
Aa, hto  HepaBHOMepHOCTb o fia y s a  paanaTopa  CHH3HAacb y  o h m t - 
hoh CHCTeMbi noHTH b 2 pa3a (c  65 a o  33%) no cpaBHeHHio co 
CTaHAapTHofl CHCTeMofl. HepaBHOMepHOCTb oöayB a  paanaTopa  no 
HIHpHHe HpaKTHHeCKH He H3MeHHA3Cb H COCTaBAHAa 33%.

E cjih npHHHTb bo BHHMaHne, hto  KostJwJiHUHeHT TenAOnepeaaHH

P hc. 6.

H 3  CpaBHeHHH pe3yAbTaTO B  3THX HcnbiTaHHH (pHC. 5) yCTa- 
HOBAeHO, h t o  npn  oAHHaKOBbix y c a o B H a x  p a 6 oT b i ABH raTeAH  T eM 

n e p a T y p a  BOÄbl, BblXOAHmeft H3 ABH raTeAH  t w C HOBbIM T p e x -  

AOnaCTHblM BeHTHAHTOpOM H HOBbIM KOJKyXOM Ha BCeX CKOpOCT- 

Hbix p em H M a x , HHHce b  cp eaH eM  Ha 7°. Ha p es tH M e n — 
=2000 o 6/m h h  npn p a ö o T e  A BH raTeAH  flA3'-204 b  Ten eH n e n a c a  
T e M n e p a T y p a  B b ixoan m eH  H3 ABH raTeAH  b o a h  ne noA H H M aaacb  

Bb im e +93° ( t w —  T eM n ep a T yp a  b o a h , B xoA H in e fi b  A B H ra T eA b ).

CAeAOBaTeAbHo, ecAH TenAoaan aificjieKTHBHOCTb CHCTeMbi oxAa-
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HCÄeHHH ÄBHraTeJisi HA3-204 0 K a3 b iB aercn  b o n p e a e a e H H b ix  y c a o -  
bhhx HeÄOCTaTOBHoft, to ,  He H3MeHHH raöap n T O B  p a a n a T o p a , 
m ojkho noßbicHTb ee 3a cn eT  Hcnoab30BaHHH T p e x a o n a c T H o ro  BeH- 
TH jiH Topa  c n ap aM eTpaM H , yKa3aHHbiM H b T a ö a n u e , h KOJKyxa, 
B b m oan eH H oro  b BH ae K oa b u a .

nocae 3 th x  HcnbiTaHnft CTaHa'apTHbiH paanaTop  aBHraTeaa 
HA3-204 6bia yMeHbinen ,no BbicoTe cepaneBHHbi Ha 60 m m  h hc- 
nbiTbiBaacn Ha aB n raTeae c onbm ibiM  TpexaonacTHHM BeHTnaa- 
TOPOM H KOJKyXOM, BblnOaHeHHbIM B BHae KOablla.

noayneH H bie pe3yabTaTbi HcnbiTaHHH c aBHraTeaeM noKa3aan 
(pn c. 6 ) ,  hto  npn yMeHbmeHHOM Ha 10% p a an aT ope TeM nepaTypa

P hc . 8.

B oab i, B b ix o a n m e ft  H3 a s H r a T e a a  3A3-204, b  cp e aH e M  hhjkc Ha 3° 
B o a u  b  C T aH aapTH oft CHCTeMe oxaa>K aeH H H  ( a ) .

TaKH M  o 6 p a3 0 M , HaaejKHOCTb onb iTH oft CHCTeMbi o x n a jK a e n iiH  
(6 )  He y x y a u m a a c b ,  a a a s c e  H ecK oab K o  n oB b icn aa cb . C a e a o B a 
TeabH o, npn  npaBHabHOM coneTaH H H  a n a M e T p a  B eH T H aaT op a  c 
pa3M epaM H  cepau eB H H bi p a a n a T o p a  m o jk h o  Öe3 CHHJKeHna T e n a o -  
BOÖ StJxJieKTHBHOCTH CHCTeMbi OXaaJKaeHHH BblCBOÖOaHTb 1,1 KZ 
aaTyH H  c K a w a o r o  p a a n a T o p a  a B H ra T e a a  J IA3-204. KpoM e t o t o ,  
HOBblft TpexaO naC TH blii BeHTHUHTOp, H3rOTOBaeHHblft B 3aBOiaCKHX 
y c a o B H a x , noHTH a a B o e  a e m e ß a e  C T aH a a p T H oro  iu ecT H a o n a cT H oro . 
B e c  h o b o t o  B eH TH aaT opa  Ha 30%  M eH biue B eca  C T aH a a p T H oro  Ben- 
T H aaT op a .

CxeM bi KoacyxoB a a a  CTauaapTHoro ( a )  h h o b o t o  (6 )  BeHTH- 
aaTopoB  aBHraTeaa H A 3-20 4  npHBeaeHbi Ha pnc. 7.

O öm iift Bna h o b o t o  T p e x a o n a c T iio r o  B eH T H aaT op a  a B H raT ea a  
H A 3-20 4  n oxa3 aH  Ha pn c . 8.

BbiBOAbi

1. ÄBTOM OÖHabiib ie p a a n a T o p b i b  H acToam .ee B peM a npoeK TH - 
p y io T c a , K an  n p aB H ao , 6e3  yn eT a  cooTB eTC TB na p a 3 M ep oß  an u eB o ft 
n oB epxH ocT H  p a a n a T o p a  a n a M e T p y  B eH T H aaT op a , h t o  npH BoaH T 
k  HepaBHOM epHOM y ( a o  7 0 % )  o d a y s y  cepau eB H H bi p a a n a T o p a  h , 
B caeacT B H e s t o t o , k  MaaoaijKjieiKTHBHOMy, n on oab3 0B aH H io  eanHH- 
Hbi B eca  cepaueB H H bi p a a n a T o p a .

2. H aH uym uee Hcnoab3oßaHHe Beca cepaueBHHbi paan aT opa  ao- 
CTuraeTca npn ycaoBHH, ecan  paanaTop HMeeT KBaapaTHyio (Jiop
M y, a oxBaTbmaeM aa BeHTiiaaTopoM n aom aab  paBHa anueBoft uo- 
BepxHocTH paanaTopa , t . e. ecan  KosiJxJiHUHeHT oöa yß a  paanaTo- 
pa paßeH eaHHHue ( c m . pnc. 1 ).

3. n p n  oßecneneH H H  on T H M aab H oro  coneTaH H a p a3 M ep oB  b c h t h - 
a n T o p a  h  (JipoHTOBoß n a o m a a n  p a a n a T o p a  m o j k h o  B b icB o öo a n T b  
10% cepaueB H H bi C T aH aap T H oro  p a a n a T o p a  a B H ra T ea a  JIA3-204 
6e3 CHHJKeHHn e r o  T en a o B o ft  3(})(j>eKTHBHOCTH h a n  3H3HHTeabHo 
noßbicH Tb H aae jK H ocT b  CTanaapTHOH CHCTeMbi o xa a iK a eH H H  s t o t o  
a B H raT ea a .

4. npHMeHeune TpexaonacTH oft KOHCTpyKUHH BeHTHaaTopa yBe- 
HHneHHoro anaM eTpa a a a  HBiiraTeaa H A 3-20 24  no3BoaaeT yMeHb- 
uiHTb pa3Mepbi cepaueBHHbi paan aT opa  Öe3 yßeaHHeHHa 3aTpaT 
m o iu h o c t h  aBHraTeaa Ha oxaajKueH ne 3a cneT noBbimeHHa yaeab - 
h o ü  npoH3BoanTeabHocTH BeHTHaaTopa h  yBeaiuieHHa paBHo- 
MepuocTH oßayB a paanaTopa , pe3Ko cHH3HTb Bec BeHTHaaTopa h 
cTOHMOCTb ero  H3roTOBaeHHa, yMeHbiuHTb nepeaaTOHHoe OTHOiue- 
HHe npnBoaa BeHTHaaTopa o t  aBHraTeaa.

5. KoHCTpyKuna KOJKyxa BeHTHaaTopa, BbrnoaHeHHoro b  BHae 
Koabua, yBeuHHHBaeT p a cx o a  B 03ayxa nepe3 paanaTop  Ha 4— 6 %  
no cpaBHeHHK) co  CTauaapTHbiM KOJKyxoM.
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M a c jia  a jih  V - o 6 p a 3Hbix ABH raTejiefi r p y 3 0 Bbix aBTOMOÖHJiew

O. C. OBJlEyXOBA, B. B. IIPOTflCOB
M o c k o b c k h h  PB T03BB0A  HMeHH J lH x a q e B a

CEM HJIETHM M  naaHOM pa3BHTHH HapoaHoro xo3HftcTBa 
npeuycMOTpeii BbinycK aBTOMOÖHaeft c iiobum h V-oöpa3Hbi- 

MH KapÖlOpaTOpHbIMH ÄBHraTeUHMH, HMeiOIUHMH Öoaee BblCOKyiO 
MOIUHOCTb H OÖOpOTHOCTb, HBM CepiIHHbie ÄBHraTejIH.

K o iIC TpyK TH B H bie  OCOÖeHHOCTH 3THX a B H ra T ea e ft  (M a a w e  pa3 - 
Mepu, M eH b iuan  noBepxH O CTb rn e e x  K o a e H n a T o ro  B a a a , B epxH ee 
p a cn oa oJ K eH n e  KaanaH O B , ö o a b iu e e  H anoaH eH n e, noB bim eH H e CTe
neHH cucaTHH h  t .  n .)  o ö y c a o B H a n  yB ea n n eH H e  H a rp y3 0 K  Ha k o h - 
TaKTH bie n oB ep xH ocT H  a e T a a e ft ,  a T a K jK e  noB bim eH H e T e n a o B o ro  
peucHM a p a ö o T b i a B H ra T e a a .

B cbh3h c 3thm B03HHKaa HeoöxoaHMocTb cyiuecTBeHHoro yayn- 
uieHHH KanecTBa npHMeHHeMbix Macea.

n oayn eH H e BbicoKOKanecTBeHHbix M acea a an  aBHraTeaeft oöec- 
nenHBaeTCH He ToabKO KanecTBOM 6a30Boro M acaa, h o  h n oa öo -

poM k  HeMy npHcaaoK, noßbim aioiuHx npoTHBOH3HocHbie, aHTH- 
Kopo3HÖHbie, MoioiuHe h a p y rn e  SKcnayaTauwoHHbie CBoftcTBa.

ü a a  h ob u x  aBHraTeaeft öb iao B3HTO M acao f lc -8  (c  14% ocTa- 
TOHHOTO KOMnOHeHTa).

3 t o  Macao no  bh3kocthhm  CBoftcTBaM npn paöonnx TeMnepa- 
rypax cooTBeTCTByeT MauiHHHOMy Macay CY, npHMeHaeMOMy aB- 
TOMOÖHancTaMH b KanecTBe aynmero copTa. üpn hh3khx TeMne-
p aT y p ax  (— 10 ----- 15°) M acao f lc -8  HMeeT Bn3Kom> b 2,5 pa3 a
M eH biuyio, neM M auiHHHoe M a c a o  CY, h to  n oaoJK H TeabH o  CKa3bi- 
B aeT ca  Ha n y c K e  a B H ra T ea a .

B u ea ax  n oa öop a  k  M acay H anöoaee siJi^ieKTHBHbix m h o to - 
(JiyHKUHOHaabHbix npncaaoK  ö u a «  npoBeaeHbi He ToahKo a aöo p a - 
TopHbie HCcaeaoBaHHH, ho  h CTeHaoBbie ncnbiTaHHH Ha UBHraTe- 
anx, a TaxiK e 3KcnayaTauHOHHbie HcnbiTaHHH Ha aBTOMOönanx 
3HJI-110.
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3 tH  HcnbiTaHHH n03B0JIH;iH BblHBHTb OT^IHJlbTpOBblBaeMOCTb 
npHcaacm aeHTpH(J>yroH, oTpHuaTeabHoe BJiHHHHe HeKOTopbix npn- 
caaoK  Ha pa 6 oT y  MexaHH3Ma ra3opacnpeaeueHHH (npncaaKH 
U.HATHM-339, HI1-22k Bbi3biBaioT nHTTHur rHapaBJiHnecKHx t o ä - 
KaTejieft) h t . n. B p e3 y jib T a ie  s t h x  HcnbiTaHirfi fibian BbiHBaeHbi 
HaHÖojree scjitjieKTHBHbie npHcaaKH, Koroph ie BBOAHuncb b M acao 
a aa  HcnbiTaHHft na V -o6pa3H bix iiB H raTeaax:

1) npncaaKa ,H,0-1 (3 ,5% ), pa3pa6oTanHaa HHXC AH  CCCP;
2) n p H c a a x a  BHHH HI1-360 (3,5%) b CMecn c  aenpeccaTO - 

poM A3H H H -U H ATH M -1 (1 % ) ;
3) CMecb npncaaoK : CB-3 (3 % ), pa3pa6oTa im aa  H X H n  AH 

A3ep6afla>KaHCKOH CCP, ß O - l l  (2 % ), pa3p a6 o iaH n aa  HHXC 
AH CCCP, h aen p eccaT op  A o:HHH-U,HÄTHM -l (0,5% ).

noKa3aTean K an ecT B a  Macaa A c -8  c n p n c a a K a M ii h ße3 n p u ca - 
aOK B CpaBHCHHH C MSCaOM MaiUHHHblM CY n pH B eaeH H  b Ta6a. 1.

aaMH n a  c a e a y io iu e M  p e a a iM e  (n p o a o a a c H T e a b H o c T b  K aaca o ft  o n e 
pauHH a a H a  B mhh.):

n y C K  h  n p o r p e n  Ä B H ra T e J in ...............................................................15
XoJiocTOft x o a , n =  500 o6/m h h ................................................ 10
« =  1600 Oß'MHH, MOIUHOCTb 75 A . c ........................................35
«  =  2400 o6 'm hh , MomHOCTb 102 a .   ............................................35
r io a n o e  GTKpHTHe apocceab iio ft 3acjionKH «  =  3200 o6/m hh  15
XoaocTO ft x o a , «  =  500 o6/m h h ................................................ 10
«  =  3200 Oß'MHH, MOIUHOCTb 102 A. C.....................................35
n o a n o e  OTKpbiTHe apocceab iio ft 3acji0HKH n =  1800 o ö ) m hh  15
XoaocTO ft x o a , «  =  500 o6/m h h .................................................10
OCTaHOBKa h o x a a w a e H H e  a B a ra T ea n  a o  T e M n e p a T y p u  Boabi 40°

ii T e M n e p a T y p u  M acaa  50°.

CM eiia M acaa n p o ii3 B o au aa cb  nepe3  51 n a c  paßoTbi ABHraTe- 
jih , n p n  stom oT Ö npaaacb  n p o ö a  a a a  aH aaH 3a.

Ta Oa nua  1

M a iiiH H iio e
M a c n o  U c -8  

Gc3 n p ii-  
c a a o x

M a c a o  U c -8  c  npn caaK aM ii

n o i< a 3 a T e ^ n  K a 'ic c T c a  Mac/ia
M ac^o  C Y  

(T O C T  
1707-51) a < t> -i

B H H H
H n-3G C*

C B -3

Dfl3KOCTb KHHCMaTHMeCKan:
npu 1 0 0 ° ........................................................... 47,2 42,93 44,34 42,61
npH  50° ........................................................... 8,22 8,29 8,50 8,24

H l l^ e k c  BH3KOCTH ............................................................ 58 85 85 85 85
KH C^OTHOe »IKCJIO B M Z  K O H .................................. 0,15 0,10 0,05 1,06
CO Äep>KaH H e 3031b! B % .............................................. 0,005 0,34 0,47 0,51
T e M n e p a T y p a  Bcnw uiKH  b  ° C .................................. 200 198 195 202
T e M n e p a T y p a  3acTbißaHHfl b  ° C ............................. — 15 - 1 5 - 2 5 - 2 8 - 2 9
B o a o p a cT B o p H M b ie  k h c ^ o t h  h  m e - n o m i................... O T c  y  T C T B y  10 T m e-noM /iafl- O T C yT C T -

C O iCpJK flH H e c c p b ! B % .............................................. f l o  0,1 1,00 1,01
peaKURfl

1,08
ByiOT
1,19

K 0ppO 3H H  CBHHUOBblX nJiaCTHH B z ! m z (Ü .K -2 ) 
n o c ^ e  ncnbiTaH H fi:

10 M ac .................................................................... 50,0 2,1 0,1 0,5 1,4
20 M ac........................................................................... 82,4 3 ,6 1,1 1,0 6,2

M o io m n e  C BoftcrB a no  n 3 B  b ö a J i x a x ................. 3 ,5 3 ,5 1,5 1,5 0 ,5 - 1 ,0
TepM OOKHC^HTeJlbHaH CTflÖHJIbHOCTb 7 260 b m h i i . 19 19 66 42 31
C o iep H ca H H e  npn caÄ O K  b % :

Ö a p K S i.......................................................................... 0,18 0,30 0,14
I3HHK3................................................................... — — — 0,03 0,10
$ o c 4 > o p a ........................................................... - - 0,05 0,03 0,10

*  B M a c .io  B B e^en  ^ e n p e c c a T o p  A 3 H H H - U H A T H M - 1 ___

H 3  T a 6 a n u b i ®HaHO, h t o  M a c a o  Xlc-8 oTUHHaeTCH ot  M au iH H iio- 
TO M a c a a  C Y JiyHIHHMH BH3KOCTHbIMH H XOpOUlHMH aHTHKOpp03HÜ- 
HblMll CB0HCTB3MH.

M o iom H e CBOHCTBa M acaa, xapaKTepn3yioiuH e e ro  CKaoHHoerb 
k aaKoo6pa30BaHHio Ha nopum e h nopuiHeBbix Koabuax, ouenn- 
Baancb no M ero a y  n 3 B  (TO CT 5 7 2 6 -5 3 ).  HcnbiTam ibie npncaa- 
kh 3HaHHTe J ib H o  y j i y v w a i o T  M oioim ie c b o h c tb 3  Macea.

K p oM e t o t o ,  ßburn npoBepeiibi npoTHBOH3HocHbie, a esM yabrn - 
pyiom H e CBOHCTBa M acea, a Ta ione xapaKTepncTHKH h x  b h 3k o c t - 
h m x  c b o h c t b  npn h h 3k h x  TeM nepaTypax. Ho BceM s t h m  noxa3a- 
reaHM M acao JXc-8 c npncaauaM H 3HaHHTeabH0 n p eB oexoam  
M acao MauiHHHoe CY.

HcnbiraiiHH  M acea na V -o6pa3H bix aBH raTeaax 3 H J I-1 3 0 , 
3 H J I-1 3 1 , 3 H J I -3 7 5  npoBoaHancb b creH aoB u x ycaoBHHx Ha pe- 
iKHMax, npeaycMOTpeHHbix T O C T om 4 9 1 -55 , b Ten eH n e 600  nac.

n e p e a  HanajioM HcnbiTaHHH h b KOHue h x  a eT aan  aBHraTeaeü 
noaB epraancb  MHKpoMeTpaiKy. Kancabiü a ß iir a ie a b  npeaBapn- 
TeabHo oÖKaTbiBaacn b TeneHne 51 ,5  nac. na p ex u iM e , n pu B eaeH - 
hom  b Taöa . 2 (uHKa n oB T op n eT cn  8 pa 3 ).

T i O i n u a  2

ripOJlOJl>KH-
TeJIbHOCTb 

OÖKaTKH 
B MHH.

H hcjio

OßOpOTOB
oa n a  a b h -  
raTean  b 

m hh.

M om n ocTb  
AB H ra ieJ iH  

B A.  C •

npOAOJDKH- 
TeAbHOCTb 

06KaTKH 
n MHH.

H hcjio

OÖOPOTOB
Bajia a b h -  
raTCA fl b

MHH.

MomHOCTb 
AB H ra ieJ ifl 

B A .  C.

X o n o

30 
<• 30 

30 
30 
90

jj ii a ji o C

500
500

1000
1200
1500

< a t  k a T o p

30
30 -
60
90
60
60

fl M a M O 6 K

1000
1200
1400
1600
1800
2000

a t  k a

XOJlOCTOft
XOA

12
21
27
36
50

n  p ii m e h a ii ii e. M acno  MeHneTCH n ocae  paÖ O Tu  UBiiraTeas b Tene- 
Hiie 30 m hii. na 500 o6/mhii ii n o ca e  xonoaH oft oöKaTKH.

H cnb iTaH H H  a B H ra T e a e ü  (n o c a e  oÖKaTKH h  c h h t h h  x a p a K T e p n -  
c t h k h ) npoBOJinaHCb 3 T en eH n e 600 nac. noBTopnioiUHM HCH u h k -

U,eHTpH(J)yrH onnmaaHCb neipe3 Ka>K- 
a w e  200 nac. paßoTbi aBHraTean, ocaaoK  
b3beuriiiBaach h oTÖHpaaacb npoßa aan  
ero aHaaiH3a.

H o  OKOHHaiiHii iicnbiTaiHHH aoH raTean
paaCnpaancb h  aeTaan  noaBeiprauHCb 
MHKpoMeTpaiKy.

OueHKa SKcnayaTauHOiHibix c b o h c t b  
Macaa m poBoanaacb mo cacayiom iiiM  
noKa3aTeaaM:

a )  co c toh h h k d  aeTaaeü  ABMraTeaH, 
h to  xapaKTepH30iBaao b nepByio one- 
peab  MOlOUIHe H aHTHK0ppO3HÜHbie 
CBOHCTBa a iacea ;

6 )  H 3H oey aeTaaeü  n o  aanHbicu h x  

m HKp om eT p a >k a ;

b )  naMeHeHHio KanecTBa .Macaa b 

n pou ecce e ro  ,paßoTbi b a on ra T ea e  h 
no pesyabTaTaM  m a n m a  ocaaKOB b 
neHTpHijiyre.

Onbiriib ie o6pa3Ubi M acea  ncnbiTbiBa- 
aucb « a  caeayioui'HX uBHraTeanx: M acao 
flc-8 c mpHcaaKoü ,13,0-1 Ha a 'BHraTeanx 
3HJ1-130 h 3 ’H J I-375 ; M acao JX c-8 c 
npncaaKofi B H H H  H I3-360 Ha ÄBnra- 

Teae 3HJ1-131; M acao 33c-8 c  npncaaKOH C B -3  .b CMecn c  330-11 
Ha aBnraTeae 3H JI-375 .

33aHHbie BH3yaabHoro ocMOTpa a eTaaeü  aBH raTeaeü  nocae 
6000-uacoßbix HcnbiTaHiiü npeacTaBaeubi b Taßa. 3.

H 3 Taöanubi b h ä h o , h t o  MoiouiHe CBoücTBa o c e x  M acea y a o B -  
aeTBopHTeabHbie. J IaKoo6pa30BaiiHe Ha io6Ke nopm un HMeaocb 
npaKTHoecKH r o j i b m  b  30He xoaoaHabHHKOB. HßaeHHÜ npHropa- 
hhh Koaeu, oöpa30BaHHH CMoaHCTbix h aaKOBbix oTaoaceHHÜ b
KoabueBbix KaHaBKax h  npope3nx M acaocbeM Hbix K oaeu  ne Ha6-
a ioaaaocb .

JlyHiuHMH m o io iu h m h  CBoficTBaMH o 6 a a a a eT  CMecb npHcaaoK 
C B -3  h  330-11, HcnbiTaHiian Ha H anßoaee HanpniKeHHOM aBHra- 
Teae 3H JI-375 .

ü p n  Honoab30ßaHHH s t o t o  oßpa3ua Macaa «a ö a io a a a o c b  h Han- 
ayn iuee cocTOHHHe ToaK axeaeü  aBu raTeaa.

BKaaabiuiH  inaTyiiHbix h  KopeHHbix noauiHnHHKOB 6uaH  b 
yaoBaeTBopHTeabHOM c o c t o h h h h , Tan KaK onarn  ycTaaoCTHbix 
pa3pymeHHÜ Ha HeKOTopbix u iaTynubix noauinnHHKax 6bian He3Ha- 
HHTeabHblMH.

H 3 hocm  aeTaaeü  aBHraTeaeü, no aaH iiuM  MHKpoMeTpaiKHbix 
H3MepeHHÜ (Taßa . 4, pnc. 1— 3 ), no aßcoawTHbiM aHaneHHHM He- 
BeaHKH H npaKTHHeCKH OAUHaKOBbl.

KanecTBO M acaa (b h 3 k o c tb ) b npouecce ero  paßoTbi b aBHra- 
Teae (Taßa . 5 )  npaKTHHeCKH He H3MeHHaocb. Kn caoTH oe nncao 
M acea c  npncaaKaMH 330-1 h BHHH Hn-36Q necKoabKo B03pa- 
CTaeT, b  c a y q a e  npHMeHeHHH CMeön npncaaoK  CB-3 c J30-11 —  
yMeHbinaeTca. 3 t o  oßbacuneTCH HeKOTopofl cpaßaTbiBaeMOCTbio 
npncaaK ii / 3 0 -H  (aHaaKHaaHTHoijiocijiaT u n n K a ). KoncyeM ocTb 
Bcex paßoTaBHiHX M acea He3HaHHTeabHo OTannaeTCH o t  KOKcye- 
m o c th  CBeiKHx Macea. CoiaepiKaHHe npuMeceü (opraHHHecKHx npo- 
ayKTOB OKHCaHTeabHofl noanMepH3auHH M acaa h HeopraHHne- 
c k h x  npoayKTOB H3Hoca) b o  Bcex oßpa3uax paßoTaBuiHx M acea 
HeBeaHKO.

CoaepacaHHe 3 oab i b p a ß oT a B u iH x  M a c a a x  H e c m J ib K O  y u e H b -  
uiaeTCH, h t o  oß-bHCHHeTCH KaK cpaßaTbiBaeMOCTbio npncaaoK , TaK 
H S(J)0eKTHBHOÜ paßOTOÜ UeHTpoßeiKHOTO (JlHabTpa.

J3an on p eaeaen n fl cpaßaTbiBaeMocTH npncaaKH b  npoßax CBe- 
jk h x  h  paßoTaBuiHx M acea on p ea ea a a ocb  coaep iKäH ne o c h o b h u x  
KOMnoHeHTOB (M eT a aa a ) npncaaKH. B Taßa. 6 noKa3aHo coaep-
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MM
T a ß J i H u a  3

Bemouna usnoca 
uu/iuHdpa

P h c . 1. C p eaH H H  H 3 iioe  rHJib3 
u h jihhäpob (M a c jio  JXc -8 ):

/ —  aB H raTe jib  Na 9 (c  npw caA - 
Koft UH>-1); 2 —  flB H raTe^b  Na 40 
(c  npHcaaKOfl H O - l l  h CB-3); 

, 3 —  aB H raTe jib  Na 35 (c  n p n ca fl-
l Kofl .4 —  flBHraTeJib Na 57
^  (c  npncaAKOfl B H H H  H n-360).

MM

0,08

0,06

0,00

0,02

0,10

0,08

0,06

0,00

0,02

0,10

0,08

0,06

0,00

0,02

0,12

0,10

0,08

0,06

0,00

V 1 /
s .
L X >

2

X
" X X >1

a)

2
I
3 /

X

X
s = X 'A

n t4

f )

I I ./
s

V X
j V

V
X

/ r

1 2  3 0 6
_ Tooku usMepeHuü

z)

^etaaw  ÄBHraieaeft

Ä 4 »-l B H H H  Hn-360 CB-3; ÜO-11

3HJI-130 3HJI-375 3HJI-131 3HZI-375

KoMnpeccHOHHue KOJibua | noABHHiHbi, nepeMemaioTCH iio a  neßo/ibiiiHM ycHAHeM

Macaoci.eMHbie KOAbua I noaBHXHbi, npope3H ko.icu. qncTbie

noBepxHOCTb nopuiHH 
MOKAV KOAbltaMH

Jlan jkcatoto UBe- 
Ta

Jlan; hsa ßepXHHM 
KOAbUOM He3Hami- 

Te.ibHbiH Harap

T ohkhö cjioö Ha
rapa qepnoro UBeTa

Jlax; HaA BepxHHM
KOAbHOM HC3HaMH-

Te-abHWH Harap

JIaK00ßpa30BaHHe Ha ioßne 
nopuiHH (B 30He X0A0- 
AHAbHHKOB) b ßajuiax 
uiKaau H 3B

1,5—2 2 - 4 1 ,5 -2 1 ,5 -2

BHyTpeHHHü^noBepxHOCTb
nopuiHH

HncTaa; Ha ähhjub tohkhK CAOft KopimHesoro aana

TOAKaiejiH - ÄBa TOAKaTCAH 
HMeiOT KOAblieBbie 

pHCKH

riflTb TOAKaieAefl
HM6I0T KOAblieBbie 

pHCKH

B xopow eu  coc-
TOHHHH

BKAaAblUlH KOpeHHblX nOA- 
iuhühhkob

B yAOBAeTBOpHTeJlbHOM COCTOHHHH

BKAaAbiuiH uiaTyHHbix noA-
UlHnHHKOB

OaarH ycTaaocTHbix paapyiiieHHft:
Ha Tpex BKAaAbl- | Ha IIHTH BKAaAbl- 1 Ha Tpex BKAaAbl- | Ha OAHHHaAUaTH 

max | max | max | BKaaAbimax

3epKaao uhahhapob B xopomeM coctohhhh

noAAOH KapTepa h ceTKa 
MacAonpueMHHKa

HHCTbie

KaMepa cropaHWi ToHKHft CAOft Harapa

^HHiue nopuiHH ToiiKUfi cAOft Harapa

JKaHHe OCHOBHOrO K0MII0HGHT3 B % . KaK  
BHflHo H3 Ta6jinubi, KOHu.eHTpau.HH npiicau- 
k h  b paßoTaBuiHX M acjiax CHHJKaeTCH jm iub 
H3 15— 30% .

OueHb Heöojibuiott pacxou  M acjia Ha no- 
jih b  b npouecce ucnbuaHHÜ (0,25— 0,35%  
o t  pacxo.ua TonjiHBa) CBHueTejibCTByeT o 
He3HaHHTejibHofi cpaöaTbmaeMOCTH Bcex hc- 
nbiTaHHbix npucauoK.

XapaKTepHO, h t o  OTMeueHHoe paHee no- 
HH*eHHe KHCjiOTHoro Hucjia Macua, couep- 
» a m e r o  npHcauny f lO -1 1 , nponopuHOHajib- 
HO yMeHbUieHHK) KOHUeHTpaUHH OCHOBHOTO 
KOMnoHeHTa b t o h  npHcauKu (uHHKa) b  Ma- 
cue.

3 a  200 nac. ncnbiTaHHH ÄBuraTeua Bec 
ocaÜKa, oTJiaraiouierocH b ueHTpniJiyre, uo- 
CTHraJi 100— 200 a. AHajiH3 ocauKOB npii- 
BeueH b Taßji. 7.

MM

0,01

0

'0,03 

0,02 

0,01 

0

0,03

0,02

0,01

0

1

------ s 3
/

6 )

1

'\
3 2

X . .

— — 1— —H___— _ _ __ 1

Pnc. 2. CpeuHHH H3HOC nopuiHeBbix Koueu 
n o  paunaubH O H  TOJiiuHHe:

a —  nepBbie KOMnpeccHOHHbie KOJibija; 6 —  b to »  
pb ie KOMnpeccHOHHbie KOJibpa; e —  TpeTbH kom- 
npeccHOHHbie KOJibua; e  —  M acjiocbeM H bie no;ib- 
ua: 1 —  MacJio J lc-8  c  npwcaAKOft Z lO - l ;  2 — 
MacJiQ J3.C-8 c  npncaAKO fl B H H H  HI1-360 ; 3 —  

lü k ^ ö '  A c -8 ' c  npHca^KOft Ä 4 M 1  h CB-3.

P hc . 3. CpeuiiHH h 3 h o c  iiopu ineßbix k o jic u  
no BbicoTe (o6o3HauenHH Te n<e, h to  na 

puc. 2 ).
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T a 6 j i » m  4

£öTa;iH  ABHraTejiefi

1 B H H H
H n -3 6 0

C B -3 ;
A4>-11

3 H A -1 3 0 3 H A -3 7 5 3 H A -1 3 1 3 H A -3 7 5

r «A b 3 a  UHAHHApOB . . . . 0,031 0,010 0,009 0,024
r iopu ieH b  (BepxH flfl q a d b

0,068 0,049k>6k h ) .................................. 0,011 0,011
Kojibueßw e KaHaBKH:

nepßaa  .............................. 0,009 0,0012 0,015 0,000
BTOpafl .............................. 0,003

0,004
0,007 0,010 0,007

TpeTbH .............................. 0,001 0,010 0,002
M acjiocbeM H bie KanaBKH . . 0,003 0,002 0,007 0,005
nopmHeBOH navieu . . . . 0,004 0 0 0,002
IlIeftKH:

m a iv H H b ie ......................... 0,004 0,002 0,000 0,000
K O peH H b ie.........................

BKJianbiun:
0,009 0,009 0,005 0,000

uiaTynHbie (B epxH u e) . 0,010 0,007 0,009 0,007
KOpeHEbie (HH>KHHe) . . 0,019 0,015 0,001 0,003

PacnpeAejiHTejibHwft BaJi 
(BbicoTa KyjiaMKOB):

0,008BnyCKHOH ......................... — 0,068 0,006
B b in y cK H O fi..................... — 0,008 0,049 0,018

KJianaHbi (CTep>i<HH):
BnycKHOfl .......................... 0,012 0,008 0,003 0,009
Bb inyC K H O H ..................... 0,026 0,009 0,005 0,006

HanpaBAHtomne K.TanaHa;
BnycKHoro ..................... 0,030 0,008 0,027 0,035

| B b in ycK H oro ..................... 0,030 0,008 0,020 0,010

T  aÖJi  « n a  5

noxa3aTe jiH  xaaecTBa

A4>-1 B H H H  H n -3 6 0 C B -3 ;
Ä < f -H

Macaa

3 H A -1 3 0 3 H A -3 7 5 3 H A -1 3 1 3HJ1-375

Bn3KOCTb npu 50° B ccm : 
cBeacee Macao . . . . 42,93 42,93 44,34 42,61
n o ca e  50-MacoBOft pa-
ß O T b l.................................. 44,4 43,29 44,05 41,11

KncaoTHOe qn cao  K O H  
b m z  Ha 1 z Macaa: 

CBexcee M acao . . . . 0,10 0,10 0,05 1,06
n oca e  50-qacoBofl pa-
C O T b l.................................. 0,44 0,36 0,32 0,77

K o x c  b % :
y CBemee Macao . . . . 0,46 0,46 0,67 0,58

n oca e  50-qacoBoft pa-
Ö O T b l.................................. 0 ,64 0,49 0,83 0,60

C o iep a ta iiH e  npnM ecefl (H e- 
paCTBOpHMblX B ÖeH3HHe 
.K a a o u ia * ):  

n o ca e  50-qacoBofl pa- 
Ö O T b l.................................. 0,12 0,09 0,20 0,11
H3 hhx HeopraHnqecKHX 0,07 0,03 0,11 0,07

3 o a a  b % :
cBeacee M acao . . . . 0,34 0,34 0,47 0,51
n oca e  50-qacoBoft pa- 
Ö O Tb l.................................. 0 ,28 0,24 0,44 0,50

T a ü a i i u a  6

OCHOBHOÜ KOMnOHeHT 
npncaaKH

Macao Ä c -8 c npncaaKOfl

A<I>-1 B H H H  H n -3 6 0 A4>-11 c C B -3

Bapnfi:
cBeixee Macao . . . . 0,183 0,296 0,135
OTpaßoTaBinee Macao . 0,140 0,230 0,115

U h h k ,
cBeatee M a c a o ................. — 0,028 0,100
OTpafiOTaBiuee Macao . 0,024 0,070

T  a 6 a h n a 7

M acao  A c -8  c npn- 
caaKOft

KoaiiqecTBO npHMeceft b %

HepacTBO-
jJHMblC B 
6eH3HHe 

»K aaou ia*

OpraHH-
qecKHe

HeopraHHqecKHe

B ce ro Bapnft U hhk

A 4 > - 1 ................................. 54,1 36,8 17,3 4 ,4 __

B H H H  H n -3 6 0  . . . . 54,5 22,1 32,4 2,1 2,0
A4>-11 c C B - 3 ................. 59,0 19,9 39,1 2,13 2,35

H 3 npHB0ÄeHHbIX ÄBHHblX BHAHO, HTO COÄ^P>KaHHe OCHOBHOrO 
KOMinoHeHTa npncaAKH (öapufi, u,hhk) b ocaAKax neBCAHKo. C ae - 
AOBaTeabHO, ueHTpnijiyra H3BJieKaeT hs Macaa cpaBHHTcabHO He- 
ÖOAbUIOe KOAHHeCTBO JipHCaflKH.

B bi bo  Abi

1. M acjio  Ä c -8  c HcnbrraHHbiMH npHcaAKaMH B H H H  
H n -3 6 0  h OMecb £ 0 -1 1  c C B -3 ) oöaaAaeT yAOBaeTBOpHTeabHbiMH
MOKUIIHMH, aHTHOKHCAHTeAbHbIMH H 3HTHK0pp03HHHbIMH CBOÜCT- 
BaMH.

2. H3H0CM ocHOBHbix aeTaaeft ABHraTeaeft 3HJI-130, 3HJI-131  
h 3H JI-375 3a BpeMH 600-nacoBbix HcnbiTaHnft b CTeHAOBbix yc- 
AOBHHX HeBCJlHKH H JipaKTHHeCKH OÄHHaKOBbI Ha BCeX OnblTHblX 
oöpaaiiax Macea.

3. M a c a o  £ c -8  c npncaaKaMH C B -3  h £ 0 -1 1  oöa a a a eT  He- 
CKOJibKo ö o a ee  bmcokhmh mokuuhmh cBoifcrBaMH, BeM A p y ra e  hc- 
nbnaHHbie M acaa, a T a K * e  ö o a e e  BfjxjieKTHBHo CHnixaeT H3HOC xy- 
aaiKOB, inpeAOTBpamaeT ü h tth h c  h 3aAHpbi ToaKaTeaeft. B  cbh3h 
c 3thm M acao £ c -8  c  npncaAKaMH C B -3  h £ 0 -1 1  M omeT öbiTb 
peKOMeHAOBaHO A aa  HcnbiTaHHH Ha öoa ee  iiainp»>KeHHbix A ß n ra -  
Teaax , HMeiom ax rHapaBAHHecKHe ToaxaTeaH .

4. PeKOMewAauHa npoH3BOACTBa h npnMeHeHHa M acaa c He- 
CKoabKHiMH npHcaaxaMH ino3BoaaeT 3HaHHTeabHO paoniHpHTb cbipb- 
eßbie pecypcbi^npHcaAOK h oöaeraaeT B03M 0*»0CTb opraHH3a- 
u,hh npoH3BOACTBa h o b h x  Macea.

B  HacToamee BpeMa npoH3BOACTBo yxa3aHHbix Macea c npH
caAKaMH opraHH30BaHo Ha JleHHHrpaACKOM Hei})TeMacao3aBOAe 
HMeHH IUayMHHa.

S jieK T pocT atH H ecK oe  3a>KHraHHe b xapö iopaT O pH bix  A B w raT e jin x

E. H. HEBCTPyEB
T oMCKHH nOSIHTeXHHHeCKMH HHCTHtyT

D  H A C TO flI£E E  BpeMa naHÖoabm ee pacnpocTipaHeHHe b  x a p -  

ö iopaTopH bix A B H ra iea ax  noayuHAH Äße chctcmh 33>kh- 
raHna: öaTapeftH aa h M am eTHaa. O ö e  CHCTeMbi 3aaoiraHHa hbah- 
lOTca saeKTpoMexaHHaecKHMH h pa3AHiaioTcsi M e * A y  coöo ft to ab -  
ko cnocoöaM H inHTaHHa inepBHHHHM tokom. O a u b k o  bto pa3AH'iHe 
npoHBaaeTca b xapaKTepncTHKax chctcm, BbipaacaiomHX aaßHCH- 
MoeTb BbicoKoro HanpHHceHHH na Bbixaae BbicoKOBoabTHoro ainna- 
paTa o t HHcaa oöopotob  KoaeHuaToro Baaa ABHraTeaa.

B b icoKoe HanpaaceHHe oöen x  CHCTeM 3 a *H raH n a  He ocTaeTca 
nocToaHHbiM c H3MeHeHHeM HHcaa oöopotob KoaeHHaToro Baaa 
ABHraTeaa (pn c. 1, KpHBbie a h 6 ).  H 3 xapaKTepnciH K bhaho, hto  
BbicoKoe HanpajKeiiHe chctcmh ÖaTapeftHoro 3a>KnraHHH c iihho - 
eTca c yßeaHHeHHeM nncaa oöopotob Baaa ABHraTeaa, a y cncTe-

m h  3a*HraH Ha ot MarpeTo Bbicoxoe Ha.npa*eHHe Maao npn HH3- 
khx  HHcaax oöopotob  KoaeHHaToro Baaa H ],

O ocK O A b K y  cK o p o cT H o fl pe>KHiM coB peM eH H bix  A B H raT ea e ft  Becb- 
Ma bhcok h AOCTHraeT 5 — 6 thc. oö/mhh, to  O K a3biB aeTca, hto hh 
OAHa H3 yK a3aH H b ix  chctcm He H B aaeT ca  B n oaH e y a o B a eT B op H - 
TeabH o ft a aa  CToab 3H aH H TeabH oro  H H Tep B aaa  oöopotob [2], 

CHCTeMbi 33>KHraHHH, UIHpOKO npH M eH aeM b ie B 3BTOMOÖHAbHbIX 
ii aBHapHOHHbix n opu iH eB b ix  A B H ra T e a a x , BecbM a HyBCTBHTeabHbi 
k 3arpa3H eH H io  h30ahu.hh CBeneft h sK paH H poB K e btophhhoh u en n .

C  u eabio inoBbimeHHH H3a c 7khocth 3aa<HraHna AeaaiOTca no- 
nHTKH yayHuiHTb xapaKTepHCTHKH cym ecTByiom H x chctcm . EIo b h - 
uieHne HaAGTKHOCTH ÖaTapeftHoro 3aJKHraHHa npn bh co kh x  nncaax 
oöopotob  AOCTHraaocb, HanpHMep, öa a roA a p a  yBeaHHeHHio nep-
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BHHHoro T O K a ,. in o c T y n a io m e ro  b K a T y u iK y  3a>KHraHHH c n oM om b io  
conpoTH B aeH H H , a a B H c a m e ro  o t  T eM n ep aT yp b i, npnM eH eH H io a b o ü - 
h o t o  n p ep b rn a T e a a , a T a u m e  npHM eHeHHio A B y x  n a p a a a e a b H o  p a - 
ß oT a iou iH X  CHCTeM h t . f l .  HeoKO JibKo H cnpaBJieHa p a ö o H a a  x a p a x -

Tep ncT H K a h  n oB bim eH a
U

k 8

16

0

r
a

f

1

1,0

HaflescHOCTb p aß oT b i k o h - 
TaKTOB n p ep b rn a T ea a  b  6a- 
Tapefl'HOH CHCTeMe 3 a * H -  
raMHH b p e 3 y jib T a T e  n p H 
MeHeHHH TpaH3HCT0p0B.

n o flo Ö H b ie  ycoB ap in eH - 
CTBOBaHHH y a y m u a io T  p a - 
6 o T y  ann apaTO B  3 a * H r a -  
BHH, HO 3a iaCTyK > npHBO- 
AHT K 3HaHHTejIbHbIM yC- 
HOJKIHeHHHM H nOßbJUiaiOT 
CTOHMOCTb SAeKTpOOÖOpy-

___________ _  flOBaHHH flB H raTejiH , He
2,O W 3no6/MUH ycTipaHHH np'Hcym HX aM y 

H eflocTaTK O ß. F IosTO M y n o -  
HBJIHeTCH HeO'ÖXOflHIMOlCTb 
B HOBblX, npHHU.HinHaJlblHO 
OTJiHHHbix, o n o c o 6 a x  no- 
jiyneH H H  b h c o k o t o  H an p a- 
>KeHHH, n03B0JIHIOIHHX co - 

3 flaT b  H a flea cH y io  cm rre M y  3a> »H raH H a a n a  coB peM eH H bix  ^ o p c w p o -  
Ba'HHbix a s it r a T e n e ft .

B  nocjieflHHe r o f lb i noa.BUJiHCb co oö m e H H a  o  b o 3 m o * h o c th  hc- 
nojib30BaHHH s jieK T p ocT a T H H ecK iix  reH ep aT O p oB  b K aaecT B e  hc- 
TOHHHKa b h c o k o t o  n an p a sceH H a  aan  3a>KHraHHH b f lB H ra T e jia x  
BHyTpeHHero cropaHna [3 ]— [5 ] ,  B  T o m ck om  noAH TexH H aecKO M  hh- 
CTHTyTe p a sp a ß o T a H b i h H C caeaoB aH bi flB e  M o a e a n  sa eK T p ocT aT H - 
aecKoro reHepaTopa 3a>KHraHHa.

H a n ß o J ie e  K O M naKTH yio  KOHCTpyKUHio sa eK T p oc T a T H a ecK o ro  r e 
HepaTopa 3a>KHraHHa m o jk h o  c o 3 fla T b  ino n pH H U nn y sa eK T p oc T a - 
T H aeoK oft MauiHHbi n H aH H A p n a ecK o ro  THna c  T p aH cu op T ep aM H -n p o - 
B0flHHK3MH.

0 6 iu h h  npH H uun, Ha k o to p o m  ocH O Bana p a ß o T a  a io ö o r o  saeK - 
T p o c T a T H a e c K o ro  r e H e p a T o p a , 3aK a ioaaeTC H  b noB biiueiiH H  n oT en - 

-'UHaaa a a eK T p n a ecK H x  3apa flO B  3a ca eT  h x  nepeM em eH H H  M exaHH- 
aecKHMH cn aaM H  npoTH B aeftcT B H a  c n a  n o a a . r ie p eM em eH H e  3 a p a - 
ÄOB o cym ecT B aa eT C H  n yT eM  c b h s h  h x  c  M aTepnaabH biM H  TeaaM H ,

Ph c. 1. Paßoane xapaKTepncTHKH 
CHCTeM 3a>KHraHHa: 

a  —  PaTapeüHOft; 6 —  M am eTH O fi;
0 — SJieKTpOCTaTHHeCKOÖ.

HBHJKymHMHCH b ÄHS^eKTpH^eoKOH cpe/ie, inpH^eM 3aTpa*iHBaeMafl 
Ha h x  n ep eM em eH H e paÖoTa m peB pam aeica  b sa e K T p H a e c x y io  
SHeppHio. H a a n a n e  koM M ym pyiom H X npHonocoöaeHHH noaBoaaeT 
Hcnoab30BaTb s t o  HBaenne a a a  noayaeHHa saeKTpnaecKHX hm- 
nyabCOB b h c o k o t o  HanpameHHH 6e3 nocTopoHHero HCToaHHKa mi-
T3HHH.

C a e a ye T  OTMeTHTb, aTo saeKTpocTaTHHeoKHÜ reH epaTop 3amH- 
raHHa c TpaHonopTepaMH-npoBQAHHiKaMH m o>kho C03aaTb caMO- 
B036y*aa iom H 'M ca. TaKoft reH epaTop nocae aaH TeabH oro 6 e3 a e ft-  
c tb h h  n oayaaeT  noaH oe HanpameHHe B036y>KaeHHa n ocae  He- 
cKoabKHX oöopoTOB poTopa  3a caeT öbicTpoft MyabTunaHKauHH He- 
ö oa b M io fi KOHTaKTHoß pa3HocTH noTeHUHaaoB, Bceraa cym ecTByio- 
m eft npn HaanaHH MeTaaanaecKHX KOHTaKTOB-meTOK.

C p aB H H T eab H aa  oueH K a  p a 3 a n a H H x  KOHCTpywuHft saeK T p ocT aT H - 
aecKH X MamHH noK a3b iB aeT , a T o  H anräoab iu yio  KOMnaKTHOCTb re H e 
p a T o p a  (n p n  aaaaH H b ix  SH epreTnqecK H X  n a p a M e T p a x ) m o ä h o  no- 
a ya H T b  mpn pa3M em eH H H  naacTH H  B 036y*aeH H a M e * a y  n aacTH - 
HaMH H B ayK T op oB . KoH C TpyK TH B H aa cx e M a  yK a3 aH H o ro  re H ep a T o - 
p a  a a H a  Ha pn c . 2. B  M eT aaan aecK O M  K o p n y c e  UHAH H apH aecKoft

(JjopMbi Ha H 30aaiiH 0H H bix  (J iaaH uax yK p en aeH b i a eT b ip e  M eT aaan - 
aecKHX H HflyKTOpa 1, n onapH O  sa eK T p n aecK H  coaan H eH H b ie  m ö k a v  
c o ö o i i .  B H yT p n  n pocTpaH C TB a , o öp a 3 0 B a H H oro  HHayKTopaiM H, no- 
M em eH  p o T o p  H3 H 30AauH 0H H oro M a T e p n a a a , Ha k o to p o m  yK p en 
aeH bi a ß e  M eT aa a iia ecK H e  n aacT H H b i-T p aH cn op T ep b i 2, a M e * a y  hh- 
mh n o  a ß e  naacTH H bi B 0 3 6 y »a e H H H  3 h 4. r io c K o a b ic y  reH epaTop  
n p oeK T H p oB a a ca  a a a  p a ö oT b i c aeTH pexu H aH H A poß b iM  a sH ra T e - 
aeM , oh  HM eeT a eT b ip e  b h b o a h h x  s a e K T p o a a  5, coeaH H aeM b ix  n p o- 
BoaaM H  c o  CBeaaMH 3am H 'raHHa. 3a  o a h h  o ö o p o T  p o T o p a  B p am a- 
rom HHca s a e K T p o a  6, coeaH H eH H bift c T p aH cn op T ep aM H , 4 pa3a 
n p o x o a H T  b6ah3h saeK T p o flO B  5. C o B n a a eH H e  o c e ft  sa eK T p oa o B  
npOHCXOAHT B MOMeHT MaKCHMaabHOTO nepeKpblTH H  TpaH C nopTe- 
POB naaCTHH3MH HHayKTOpOB.

H a a  HarnaAHOCTH n p o u e c c  oßpa30B aH H a Bb icoK O B oab TH oro  hm- 
n y a b c a  h 'n o c a e a o B a T e a b H ocT b  p a 3 p a a o B  paccM O TpH M  Ha pa3B ep- 
H yToft c x e M e  re H e p a T o p a , n peacT aB aeH H o ft Ha p n c . 3.

C  u e a b io  u eK O T o p o ro  y n p o m e H n a  a on ycT H M , h t o  Ha HH ayKTo- 
pax y * e  H M eeTca  B o a ö y x c a a io m e e  fia n p a m eH H e u0.

5

5 )

0 )

P hc . 3. J ln H eftH aa  pa3B epTK a  sa eK T p o c T a T H a e c K o ro  r e n e p a T o p a  
3 a *H ra H H a .

B nepBOM m oaom eH H H  (p h c . 3, a )  T p a H cn op T ep b i noaHOCTbio 
nepeK p b iT H  O TpnuaTeabH H M H  H H ayK TopaM H , a pa3H ocnH K 1 co b -  
n a a a e r  c oah h m  h3 s a e K T p o a o ß  2, coeaH H eH H H M  co cB ea o ft  3 3a- 
»H ra H H a .

B  TaKOM n oaom eH H H  B036y>KaeHHbiH n oaeM  H H ayK T op a  o r p H u a -  
TeabH bift 3apa ia  o tb o a h t c h  c naacTH H  p o T o p a  a ep e3  HCKpoBoft 
n p oM em yTO K  4 h s a e K r p o a b i CBean Ha M a o cy . B aa ab H e ftm eM  
T p a H o n o p T e p u , Ha k o t o p h x  o c T a a c a  m o a o *H T e a b H b ift  a a p a a ,  npH 
CBoeM ABHJKeHHH n o a x a a a T  n o a  n oaom H TeabH O  3apa>KeHHbie n aa - 
CTHHbl H H ayK T opa .

Ecan 3apaa TpaHonopaepoB q 3a BpeMa nepeMemeHHa poTopa 
Ha V 4 o6opOTa OaHTaTb H6H3MeHHHM, a OMKOCTb CHCTeMbi, H ecy- 
meft s t o t  aapaa, yMeHbinaeTca, t o  noTeHUHaa 3apaaa, paBHbift no 
BenHHHHe inoTeHunaay HHayKTopoB « 0, B03pacTaeT ao  «1 coraacHO 
ypaBHeHHio [6 ]

C 0
« i  =  « 0 7 r  >

C i

rae  C0 11 C| —  cooTBeTCTBeHHO M aKCHM aabHaa h MHHHM aabHaa 
eMKOCTH M e m a y  T p aH cn op T ep aM H  h O T p au aT eab H o  3apa>KeH- 
HblMH H H flyKTOpa MH.

IIo T e H ifH a a  T p a H cn op T ep oB  a o c T H ra e T  M aKCHM aabHoft BeaHHHHH 
npn  n oaom eH H H  naacTH H , noK33aHHOM  Ha p n c. 3, 0 , t .  e. b mo- 
MeHT HaHM eHbm eft c m k o c th  OTHOCHTeabiio O Tpu u aTeabH b ix  HH flyK- 
T op oB . B p t o t  MOMeHT s a e K T p o a  1 n o a x o A H T  k  onep eaH O M y sa eK - 
T p o a y  2 H a cT o a b K o  6an3K 0, h t o  M e m a y  hhm h n p oH c xö a H T  p a 3 p a a , 
b p e3 yn b T a T e  K O T o p o ro  Ha C B eay  n o c T y n a e T  H M n yabc B b icoK oro  
Hainpam eHHa, a n oa o m H T ea b H o  3apam eH H b ie  n aacT H H bi p o T o p a  
CTaHOBHTca O TpnuaTeabH biM H  3a cn eT  n o a a  n oao>K H TeabH bix  hh- 
ayK T op o B . B  aa ab H e ftm eM  n p o u e c c  n o B T o p a e T c a .

TaKH M  o ö p a a o M , n ooa ep ea H O  k  K a a c a o M y  H3 a eT b ip ex  H eno- 
nBHBCHbix s a e K T p o a o B  n o f lB o a a T c a  Bb icoK O B oabTH w e HM nyabCbi 
sa eK T p u aecT B a  a e p e a y io m e ftc H  moaapnocTH, KO Topbie M o ry T  öb iT i, 
Hanoab30BaH bi a a a  B ocnaaM eH eH H a p a ß o a e ft  cm cch  BH yTpn  unaHH- 
a p o B  A B H raT eaeft.
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O ftH aK O  re H e p a T o p  öya eT  p a 6 o T a T b  ä o  T e x  n o p , n oK a  c y m e c T -  
B yeT  3apH Ä  Ha H H Ä yK T op ax . n o c a e a H H ft  b  p e s y a u ra T e  H ecoB ep- 
u ieHCTBa H30ÄHUHH e re n e T  Ha M a c c y  h  b  k o h c h h o m  H T o re  y n a Ä e T  
H acTO ÄbKo, h t o  r e H e p a T o p  npeiKpaTHT p a ö o T y .  M t o ö h  s t o t o  He 
inpoH 3ou iÄ0, SÄeKTpocTaTHHCCKHH re H ep a T o p  3a>KHraHHH HMeeT c h - 
C TeM y B oaöyjKÄ fiH H H .

H a3H aH eH H e naacTH H  B O söym aeftH H  c o c t o h t  b  co3aaH H ii a a p a -  
ä o b  Ha H H Ä yK T op a x  b  HaHaÄbHbiH ,nepHOÄ p a ö o T b i r e r ie p a T o p a  h 
nonoÄH eH H H  yT en e K  s t h x  3 a p »A O B  b  n p o u e c c e  p a ö oT b i re H ep a T o p a . 
K a m a a n  n a p a  naacTH H  B oa 'öym aeH iis i n pn  n oM om u  meTOHHoft c h - 
c reM b i KOM M yTauHH A B am A b i 3a o a h h  o ö o p o T  coeÄHHaeTCH c  «3 eM - 
a e f t »  h  c KaK oft-ÄH Ö o o ä h o h  n a p o ft  nuacTHH H H AyKTopoB . P a e n o -  
AO lKeH H e m eTO K H KOAAeKTOpHblX HAaCTHH BblÖHpaeTCH TaKHM, h to  
OÄHa n a p a  n aacT H H  B oaöym aeH H H  aa p s im a eT  Ä ß e  naacTH H bi h h - 
A yK T op o B  aueKTpHuecTBOM  o a n o r o  3H aKa, a a p y r a n  n a p a  naacTHH 
B03'6ya<ÄeHHH —  a p y r n e  Ä ß e  n aacT H H b i HHA'yKTopoB 3apnAaM H  
npoTH BonoÄO JK H oro  3HaKa.

PaccM O TpH M  p a ö o r y  re H e p a T o p a  B osöyiK ÄeH H H  npn  B ce  eme 
cy m e c T B y io m ö M  Ä on ym eH H H  o HaaHHHH 3 a p »A 0 B  Ha H H Ä yK T opax . 
B moAOJKeHHH, noKaaaHHOM  Ha pn c . 3, a, o6e n a p u  B03Ö yÄH Teaeft 
HaXOÄHTCH nO A nOAOJKHTeAbHblMH HHÄyKTOpaiMH. I lo A e M  HHAyKTO- 
oob  Ha m uacTH H ax 5 yaep m H B aeT C H  OTpH uaTeabH bift 3 ap n A , a no- 
AO>KHTeAbHblft 3apH A , HaXOAHIUHÜCH Ha BH yTpeHHeft CTOpOHe 3THX 
n aacT H H , ö y a e T  H eftTpaaH 30BaH , T a «  K aK  m eT K a  co ea n H u eT  ee b 

3T0 BpeMH C «3 C M J ie fi». K  MOMBJ-ITy OTpblBa m eTKH  OT KOAAeKTO- 
pa o 6 e  rajiacTHHbi 5 O K a m yrcH  oT p im aTe .TbH o  3 a p h>keHhbimh h npn  
Ä au b H eftm eM  h x  ABHmeHHH n o T e »u H a a  3 T o ro  3apH Ä a  ö y a e T  B03- 
p a cT a T b  c o r a a c n o  ypaB H eH H io  (1 ) .

ü o  M ep e  npoABH m eH H H  B 0 3 öyA H T ea e ft  n o a  O TpnuaTeAbH bie n a a -  
CTHHbl H H ÄyKTO pa KOAACKTOp KOCHeTCH m eTK H , COeAHHeHHOÖ C 0T- 
PHUaTeabH blM H  HHÄyKTOpaM H, H 3a  CneT ipa3HOCT« .nOTeHUHaAOB, 
KO Topan  n o  M ep e  Bpam eH H H  p o T o p a  n p o a o a m a e T  pacTH , aapsiA H  
c  naacTH H  B oaöyA H T eaH  n e p e ie K a io T  Ha naacTH H bi H H A yK Topa . 3 t o  
npOHCXOÄHT H a  ep O T H *eH H H  KOHTaKTHpOBa«HH m eTK H , p a B H oro  
15° n o ß o p o T a  p o T o p a , n o x a  inaacTHHbi 5 n o a n o c T b io  He n e p e x p o -  
io tc h  O TpHuaTeabHbiM H H H AyKTopaM H  (p u c . 3, 6 ). n o c a e  3T0 r0  
n oTeH U H aa  3 a p n A a  B03Ö yAH TeaH  n e p e c T a e T  p a c r a ,  n p on cx oA H T  e r o  
BbipaBHHBaHne c  n oTeH U H aaoM  H H A yK T opa  h  m e w a  « o T p u B a e T c n »  
o t  KOAJieKTopa. n PH c a a a y io m e M  n o B o p o T e  Ha 45° ohh  b x o a h t  b 
n o a e  n oa o m H T ea b H b ix  H H A yK TopoB , u o a  K o ro p u M H  p a c n o a o m a H a  
m e w a ,  coeA H H eH H an  c  M acco ft. K  M OM eHTy H a n a a a  B b ixo a a  U3- 
nOA inO aO K H TeabH blX  H H AyK TopoB  H OTpblBa m eTKH  OT KOaaeKTO- 
p a  naacTH H bi 5 BHOBb O K a m y rcu  3apn>KeHHbiMH O Tp »u aTeabH b iM  
saeKTpH uecTB O M . H a  3 to m  u h k a  3aKaHHHBaeTCH.

T o h h o  t b k h m  m e  o ö p a a o M  p a ö o T a e T  B T op an  n a p a  naacTH H  B03- 
öym A eH H H , eon oaH H H  A B a  a p y r u x  H H A yK T opa  noaom H TeabH b iM  
SaeKTpHHeCTBOM.

H 3  paccM O T p eH H oro  c a e A y e T , ' h t o  saeK T pocTaTH n ecK H ft r e H e p a 
T o p  3a>KHraHHH n peA C TaB an eT  c o ö o ft  coB M em eH H e A ß y x  saeKT .po- 
CTaTHHecKHx re H ep a T o p oB , o a h h  H3 K O T o p u x  p a ö o T a e T  Ha BHem- 
hk>io H a rp y 3 K y  (cB en u  3am H iraH H H ), a  B T op o fi —  n a  B H yrpeH H io io ,. 
n o A A e p m H B a e r  T p e öy eM b ift  n oT eH u n a a  h i ia v k t o p o b .  O ö a  r e H e p a 
T o p a  "HM eiOT o ö m y io  C T aT op u y io  c n c re M y .

A a h  c a M o n y c u a  re H e p a T o p a  H cn oa b 3 yercH  KOHTaKTHan pa3- 
H ocTb n oTeH U H aaoB , K O Topan  B c e ra a  c y m e c T B y e T  n p n  HaaHHHH 
M eT aaaH n ecK H X  m eTO K h  K o a ae K T o p o B . n oH B aeH H e  a a m e  BecbM a 
H e3H aH H TeabH oro  n o T e H u n a a a  Ha H H Ä yK T op ax  npHBOÄHT k  caMO- 
BoaöymAeHHK) re H e p a T o p a , Kau  o n n ca H o  p aH ee .

yM H om eH H e noTeH U H aaoB  Ha H H Ä yK T op ax  n p on cx oA H T  oneH b 
ö b ic T p o : H anpH M ep, a a h  A a H H oro  sa eK T p oc T a T H H ecK o ro  re H e p a T o p a  
y m e  n o c a e  T p e x  o öop oT O B  p o T o p a  BeaHHHHa h x  A o c T n ra a a  T p e - 
ö y e M o r o  3HaneHHH (o K o a o  15 re s ), n o c a e  s t o t ö  naacTH H bi b o 3- 
öym A eH H H  n p o a o a m a iO T  n onoaH H Tb H eK O T opy io , B cenaa  H M eiom y io - 
c h , y r e iK - y  3apH A a .

B n e p a o ft  iMOAean re H e p a T o p a  KOMM yTauHH o c y m e c T B a n a a c b  
B oceM b io  m eTK aM H , pacn oaom eH H b iM H  n o  n eT b ip e  c  K a m A o ro  T o p - 
u a  p o T o p a . 3 t o  n o 3 B o a n a o  H aöaBH Tbcn o t  n ep eK p em H ß a iom H xcH  
coeAH H euH ft M e m a y  naacTHHa.MH, H M ciom n x  BbicoKHe n oTeH u H aaw . 
H o  H a a n n n e  BocbM H m eTO K  3HanH TeabH 0 y c a o m H a a o  K O M M yraun- 
OHHyio n acT b  re H e p a T o p a .

B o  B T op o ft M Q Aeau  y A a a o c b  h h c a o  m eTOK coK paTH Tb  b  2 p a3 a , 
a c  npHM eHeHHeM  cooT B eT C T B y iom eH  4>opm bi p o T o p a  C T aao  B03- 
M om HbiM  HCKAioHHTb B3aHM Hoe BaHHHHe eep eK p em H B a io m H x cH  
coeAH neH H ft. C x e M a  saeKTpH H ecKH X coeAH H eH H ft re H e p a T o p a  h p a c -  
noao>K eH H e K o a a e K T o p o B  h  m eTO K n o  O T n om en m o  k  CTaTopHbiM  
h poTopH biM  n aacT H H aM  A a H o  Ha pn c . 4.

T e H e p a T o p  paccH H TaH  Ha H op M aab H oe  B o sö ym A e H H e  n p n  caM bix  
M a a u x  H H caax  o ö o p o t o b  p o x o p a  (h h c a o  n yoK oß b ix  o ö o p o to b  Baaa 
A B H raT eA H ), n osT O M y mpn ö o a b m n x  H H caax  o ö o p o t o b  n on oaH eH H e 
3 ap n A 0 B  ö y A e T  ö o a b iu e , hcm h x  yTeH Ka.

C ueabio npeaynpemAeHHH nepeBoaöyjKAeHHH HHAyKTopoB b 
r e H e p a T o p e  HMeeTCH cn cx eM a  CTaÖHAH3aUHH H anpnm eHHH. 3 T a

CHCTeMa n peA C TaB an eT  c o ö o ft  A ß a  oerpH H  (p n c . 4), coeAH H eH H bie 
c M acco ft, p a cn oa o m eH H b ie  Ha HeKOTopoM  paccTOHHHH o t  H H AyK
TopoB . n p n  npeBbim eHHH p a c n e T H o ro  n o T e n u H a a a  3ap H A a  Ha hh- 
AyK TO paX  .OCTpHH Bbl3bIBaiOT KOpOHy H HaCTb 33pH Ä0B CTeu aeT  Ha 
M a ccy , n oH u m aH  h x  n oT eH u n aa .

H aann ne CTaöHaH3Hpyiomeft CHCTeMbi nanpH/KCHHH b  saeKTpo- 
CTaTHnecKOM reH epaTope 3amHraHHH 0ÖH3aTeabH0, —  b  ä 3H h o m  
cayn ae CTaÖHAH3auHH KopoHoft HBaneTCH H anöoaee u eaecooöpa3 - 
Hoft, nocKoabKy OHa BKaronaeTcn b  p a öoT y  ToabKo npn HaaHHHH 
nepeBoaöymAeHHH h  coBepmeHHo He OKa3biBaeT b a h h h h h  b  nepn- 
o a  caMomycKa reH epaTopa, K o ra a  Hem eaaTeabHa KaKan-aHÖo no- 
Tepn 3apnaa. K p oM e t o t o , 3Ta CHCTeMa oneHb npocTa.

P hc. 4. C xeM a aaeKTpHnecKHx coeAHHeHHft naacTHH h CHCTeMa 
KOMMyTauHH 3 C T 3 :

1 —  o c t p h h ;  2 h 3 —  m eT K H ; 4 a 5 — KOJiJieKTOpbi.

Mtoöh co3 A aT b  m pneM aeM bift n o  p a sM ep a M  saeK T pocTaTH n ecK H ft 
re H ep a T o p  aam H raH H n  T p e ö y e M o ft  MomHOCTH, H eoöxoAH M O  b h -  
nOAHHTb pH A .yC AO B H ft [6], BamHeftmHiMH H3 KOTOpblX hbahwtch: 
1) C03AaH ne (HacKOAbKO 3 T o  bo3mo>kho) ö o a b m o ft  p a ö oH e ft  no- 
BepxH ocTH  naacTH H  re H e p a T o p a  b 33AaHH0M  o ö 'b eM e ; 2) n p u A a - 
HHe BbICOKOft OAHOpOAHOCTH SAeKTpHHeCKOMy nOAHD, HOpMaAbHOMy 
k n oB ep xu ocT H  T p a H cn o p T ep o B ; 3) H a a iin u e  B H yrpH  re H e p a T o p a  
CpeAbl C BbICOKOft SaeKTpHHeCKOft npOHHOCTbK).

A sa  nepBbix ycaoBHH b reHepaTopax moAOÖHoro runa cpaBHH- 
Teabuo aerKo BbinoAHUMbi: nepßoe aa cneT npaBHAbHoft komuohob- 
kh paöoHHX naacTHH, BTopoe —  npnAaHneM onpeueaeHHoft <J>op- 
mh aoöoBoft noßepxHocTH naacTHHaM, OTBenaiomeft TpeöoBaHHio 
roMoreHHocTH noaa. Aah BbinoaueHHu TpeTbe.ro ycaoBHH npnxo- 
Ahtch BHyTpeHHioio noaocTb reHepaTopa 3anoaHHTb saeKTpHnecKH 
npoHHbiMH ra3aMH.

nocTaBaeHHbiM TpeöoßaHHHiM yaoBAeTBopm oT ra3bi n oa  noßbi- 
meHHbiM uaBaeHHeM: a30T, yraeKH caoTa, a Ta.Kme oöbinHbift B0 3 - 
a y x  h ap . Bhah nonbiTKH npHMeHeHHH muaKHX auaaeKTpHKOB, b 
nacTHOCTH KepocHHa, ho no  saeKTpHHecKoft npoHHOCTH cm aTbie ra - 
3bl 3HaHHTeAbH0 npeBOCXOÄHT ÄHAKHe AHSaeKTpHKH.

B KanecTBe AHsaeKTpunecKoft cpeau Hcnoab30Ban Boaayx noa 
AaBaeHHeM 20— 22 kz/cm2 6e3 KaKoft-AHÖo npeaBapuTeabHoft ohh-
CTKH.

TaK  KaK b Kopnyce reH epaxopa  BbicoKoe AaBaeiiHe, Tp eöyeTca  
cneunaabHaH repMeTH3auHH B bixoau m ero n a p ym y  BaaHKa poTopa. 
ynaoTHeHHe npaKTHnecKH He Aoam H o aonycK aTb yTemcu ra3a, h  

TOAbKO npH 3T0M yCAOBHH MOiKeT ÖblTb OÖeCneHeHa IiaAOKHOCTb 
paöoTbi CHCTeMbi 3a>KHraHHH c  saeKTpocTaTHHecKHM reHepaTopoM .

PaapaöoTaH H oe AByxcTyneH naToe rHapaBAHnecKoe ynaoTHeHHe 
Bpam aiom erocH  BaaHKa poTopa  ycn eu m o BunoAHneT cboh (JiyHK- 
UHH, He3H3HHTeabH0 nOBblUlaH COnpOTHBAeHHe BpameHHK).

Co3aaHHbift reHepaTop HMeeT caeAyrom He TexHunecKHe aaHHbie:

M hcjio  h c k p ....................................................................................................... 4
HanpaBiieHHe BpameHHa co  CTopoHbi BaaHKa........................npaB oe
Pa3BHBaeMoe HanpaiKeHHe b .......................................................  25
SHeprHH pa3paaa HCKpbi b ö o k ..................................................  0,02
ÄaHHa reH epaxopa b m m ....................................................................  180
ÄHaMeip reHepaTopa b m m ................................................................. 75
Bec reH epaTopa b   ........................................................................ 2

BHeiHHHft BHÄ 3A6KTpOCTaTHHeOKOrO TeH epaTO pa 3 ajKHraHHH, 
ycTaH O B aeH H oro  Ha a s H ra T e a e  M-21, n o x a s a H  Ha pu c. 5.

CTenaoBbie ncnbiTaiiHn noKa3aan p a a  npenM ymecTB saeKTpo- 
CTaTHneoKoft cncTeMbi nepea  aaeKTpoMexaHunecKHMH cHCTeMaMH 
3a>KHraHHH cym ecTByiom HX KOHcrpyKUHH.

O a h h m  m  o c h o b h h x  n o a o m iiT e a b iib ix  K an ecTB  saeK T p ocT aT H - 
n e c K o ro  re H e p a T o p a  3am HraHHH c a e a y e T  cnH TaTb nocTOHHCTBO Ha- 
npHmeHHH, p a3B H B aeM oro  re n e p a T o p o M  Ha a io ö o m  c k o p o c th o m  p e - 
m H M e p aöoT b i.
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BTOpbIM OHeilb BajKHbIM CBOÖCTBOM SACKTpOCTaTHHeCKOrO reHe- 
p aT o p a  3a>KHraHHH HBAHeTCH e r o  on em , MaAan HyBCTBHTeAbHocTb 
k  cpaB H H TejibH o  Bb icoK oft m y H T iip y io m e ft  h p o b o ä h m o c t h  cßenefi 
no  H30AHUHH.

Pnc. 5. OAeKTpocTaTHHecKHÜ r e i i e p a T o p  3ax<HraHHH, yciaHOBJieH- 
Hbift Ha ABHraTeAe M-21.

Ha pnc. 6, a Aana ocu h  A A orp a m m a  BbicoKOBOAbTHOro H M nyAbca 
S A eK T p ocT a T H n eoK o ro  r e H e p a T o p a  saJKuraHHH, non yn eH H aH  n p n  n o -  

m oih h  BbicoKOBOJibTHoro o cu n A A orp a c fia  OK-19M. .H ah  cpaBHeHHH 
Ha pnc. 6, 6  A a H a  o cu H A A orp a M M a  b to p h h h o to  nanpa jK eH H H  hh- 
A yK U H O H H o ft K aTyu iK H  Ö a T a p e ftH o ro  3a>KHraHHH.

K a K  BHAHO H3 npHBGAGHHblX OCUHAAOrpa-MM, AAHTeAbHOCTb HM- 
nyAbca o t  SAeKrpocTaTHHecKoro reH epaTopa 3a>KHraHHH, pasHan 
1,25- 10-9 ceK., B ACCHTKH TbICHH pa3 MeHMHe, HeM OT HHAyRUH- 
OHHOft KaTyiHKH.

0 45  1,0-/08ceK. 0 0,5 1.0 1,5 2,0-10 ’cet
a) 5)

P hc . 6. OcpHAAorpaMM bi BbicoKoro HanpsmeHHa.

BcaeACTBHe MaAoft AAHTeAbHocra HMnyAbca CKopocTb HapacTa
HHa Ha,npa>KeHHa Ha CBene HacTOAbKo BeAHKa, h t o  aa>Ke HaAHHHe 
3H3HHTeAbHOft UiyHTHpyiOUI.eft npOBOÄHMOCTH no H30AHUHH He yC- 
n e ß a e T  CHH3HTb e r o  iiacTOAMco, h t o ö m  c o p ß aT b  paapnu MeiKpy 
saeKTpoAaMH CBenn.

n p o B e A e H H b ie  o n b iT b i n o K a 3 b m a io T ,  h to  n p u  p a ö o T e  c  s n e K T p o -  

C TaTH H ecK H M  r e H e p a T o p o M  3 a * H r a H H a  C B en n  3 a * H r a H H a  A a io T  

y cT O H H H B oe  H C K p o o ß p a a o B a H H e  n p n  y x y A u ie H H n  h x  h 3 oa h u h h  a o  
500 o m  h  HH>Ke, b t o  B p e M a  K a «  b C A y n a e  ö a T a p e f tH o f t  CHCTeM bi 

3 a * H r a H H a  o h h  H e M o r y T  p a ö o T a T b  n p n  iu y H T H p y io m e M  com p oT H B - 

A0HHH 0,5 MZOM.

3A6KTpocTaTHHecKaa CHCTeMa 3a>KHraHHH « e  nyiKAaeTCH b no- 
CTOpOHHeM HCTOHHHKe SAeKTpOSHepTHH, HTO CT3BHT ee BHe 33BH- 
CHMOCTH OT COCTOHHHH ÖaTapeft H npOHeTO SAeKTpOOÖOpyAOBaHHH 
ABH-raTeAH.

TeHepaTop oö A a u a er  bw cokoh to h h o c tw o  nouauH HMnyAbca Ha- 
npaxceHHH OTHOCHTeAbHO 3aAaH!Horo MOMeHTa noAaHH HCKpu no 
UHAHHApaM. P a a ö p o c  HCKpbl AAH KaiKAOrO UHAHHApa, no OTHO- 
UieHHK) K 3aA3HHOMy MOMeHTy, BeebMa H63HaHHTeAeH H He npe- 
BbiuiaeT 0,5°.

BbicoKaa TOHHOCTb noAaHH ncup oöb acH hctch  TeM, h to  nepBbiii 
npoöoft MeiKAy noABHiKHbrM h npneMHbiM SAeKTpoAaMH nponcxo- 
A h t BHyTpn reHepaTopa, t .  e. b aTMOCtjiepe c * a T o r o  ra3a. P ac- 
CTOHHHe Me>KAy 3THMH 3A0KTpOAaMH, Ha KOTOpOM npOHCXOAHT 
npoßofl, Hpe3BbIHailHO M3AO H B03M0>KHbie OTKAOHeHHH OT 3TOIO 
paccToaHHH b cAeAyioiuHx u pyr aa upyroM  paapau ax  OKa3biBaioT- 
CH He3H3HHTeAbHbIMH.

npoBeAeHHbie hccAea o b a hhh sAeKTpocTaTHuecKoro reH eparopa  
3a>KBraHHH n03BOAH10T OAeAaTb HeKOTOpbie BblBOAbl.

1. HccAeaoBaHHH SAeiKTpocTaTHHecKoro reH epaTopa 3a>KHraHiia 
nOBBOAHAH nOAyHHTb KOAHHeCTBeHHbie BeAHHHHbl SAeKTpHHeCKHX 
noKa3aTeAeft SAeKTpocTaTHuecKoft CHCTeMbi 3a>KHraHHH, KOTopbie 
CBHaeTeAbCTByioT o  xopom eft pa6oTe s to ö  CHCTeMbi.

2. H a n p axceH H e , pa3B H B aeM oe SAeKTpocTaTH H ecKH M  reH epaTO - 
POM, npaKTHHeCKH OCTaeTCH nOCTOHHHblM B IHHpOKOM HH TepBaAe 
HHceA o ö o p o to b  B aAa ÄBH raTeÄH , h to  npH H U H nnaAbH o OTAHHaeT 
3AeKTpocTaTH H ecK-yio CHCTeMy 3aiKHraHHH o t  S A eK T p oM exaH iin e- 
CKHX CHCTeM.

3. He3waHHTeAbHan HyBCTBHTeAbHocTb SAeKTpocTaTHHecKoro r e 
HepaTopa k  LuyHTHpyiouieMy conpoTHBAeHHio no3BOAHeT nocTa- 
BHTb CBenn ABnraTeAH b MeHee »e cT K H e  TeM nepaTypHbie ycAO- 
BHH, HTO CHH3HT BO3MO>KH0CTb KaAHAbHOTO SaiKHraHHH, yMeHbUIHT 
H3H0C SAeKTpOAOB CBeHeft H COKpaTHT OTAOlKeHHe COAeft CBHHUa 
Ha H30AHTopax. K p oM e Toro , SAeKTpocTaTHHecKHft reH epaTop 3a- 
IKHTaHHH HCKAKJHaeT BO3MO5KH0CTb UepeÖOeB B paÖOTe CBeHeft npn 
BpeMBHHOM HX 3arpH3HeHHH, HanpHMep TOnAHBOM, M3CA0M, Bna-
roft h t . n. b nycKOBoft n epnoa .

4. B SKcnayaTauHH reHepaTop npocT, nq TpeöyeT  nepHoaHue- 
CKoft peryAHpoBKH. Y ro A  noaaHH BbicoKOBOAbTHoro HMnyAbca na- 
npnjKeHHH n o  oTHom eiinio k  b.m.t. 3aaaeTCH TexHOAorHHecKH, bbh- 
A y nero ycTaHOBKa reHepaTopa Ha ABHraTeAe npoH3BOAHTCH no 
MeraaM H TOHHOCTb 9TOH yCT3H0BKH AerKO KOHTpOAHpyeTCH npn 
3KcnAyaTauHH.

5. Oahhm  H3 cyiuecTBem ibix HeaocTaTKOB reH epaTopa hbahctch  
HaAHHne c iK aToro ra3a b  K opnyce, a ah  nero  TpeöyeTCH oneuHaAb- 
Hoe ynAOTHeHHe, KOTopoe ycaoiKHHeT h necxoAbKO yaop o iK aeT  ero  
KOHCTpyKUHio. H o  A a * e  npn h3ahhhh ynAOTHeHHH ctoh m octh  
SAeKTpocTaTHHecKoro reH epaTopa HHH<e, neM ctoh m octh  öaTapeft- 
Hofi CHCTeMbi h TeM ö o a e e  MaraeTO.

H ecM O Tpa  Ha s to , noTpeöH O CTb b 3aM eH e cH c a ro ro  ra sa -A H - 
3AeK TpnK a, H anpH M ep Ha JKHAKOCTb, HBAHeTCH Bce >Ke jKeaa- 
TeAbHOft.

OueHiiBan b u cao m  pe3yAbTaTbi, noAyneHiHbie ot nepBbix 3Kcne- 
pHMeHTaAbHbix SAeKTpocTaTHHecKHX reHepaTopoB  3a>KHraHHH, 
MOWHO 3aKAIOHIITb, HTO SAeKTpOCTaTHHeOKaH CHCTeMa 33>KHraHHH 
HBAHeTCH nepcneKTHBHoft. OHa c ycnexoM  CMOiKeT 3aMeHHTb 
OÖblHHyiO CHCTeMy 3a>KHraHHH Ha MHOrOUHAHBApOBblX BblCOKOOÖO- 
pOTIHblX nopuiHeBbix H poropHblX ABHTaTeAHX, a T3K>Ke Ha ABHra- 
TeAHX, paÖOTaiOUlHX B OCOÖblX yCAOBHHX (Ha ÖOAbUIHX BbICOTaX, 
npH H3AHHHH TUiaTeAbHOÜ SKpaHHpOBKH H T. Tl.).
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O  B b löope  paU,HOHäJlbHOH KOHCTpyKU,HH aBTOMOÖHJlbHOrO nOAKaHHBaiOlUerO

6 e H 3 0 H a c o c a

K aH Ä . TexH . i ia y K  H. H. THTJIMH, K. ü .  KAJiyTHH 
UH HTA

D  C J 1 B J IC T B H E  nOBbimeHHH CTeneHH cwaTHH y aBTOMOÖHJib- 
Hbix ABHraTeaeft b aBTowoßnAbHOM TpaHcnopTe Bce ßoAbrne 

npHMeHBioTca BbicoKooKTaHOBbie, a cjieflOBaTejibHO, ßoAee Aerane 
6eH3HHbI. 3 tH  6eH3HHbI HMeiOT ßOAbUiyiO CKJIOHHOCTb k ncnape- 
hhk) b ■6en3onpoBOiHe h >b paßonefi KaMepe fieH30Hacoca c oßpa30- 
BaHHBM napoB03flyuiHbix ny3bipeü b ABHJKymeftcH M acce TonjiHBa, 
b p e3 y jib ia T e  Hero 6eH30Hacoc pafioTaeT b ß oaee  THxceAbix yc jio - 
BHHX. TpeÖOBaHHH K KOHCTpyKUHH ÖeH30HaC0Ca CT3AH Bbiiue, oco- 
ßeHHO ÄAH aBTOMOßHJieft, KOTOpbie HanpaBJIBIOTCH B CTpaHbl c 
cyßTponniecKH M  n TponniecKHM  kahm 3tom .

B U H H T A  ßbiAH npoBeaeHbi cpaBHHTejibHbie ncnbiTaHHH ßen- 
30HacocoB, a TaKH<e cpaBHHTeAbHbift aHajiH3 hx  KOHCTpyKUHii, 
HMeromne uejib io :

a )  onpe,neJieHHe TpeßoBaHHH k  THapaBAtmecKHM napaMeTpaM 
BHOBb co3AaBaeM bix ßen30HacocoB h h x  xapaKTepHCTHKaM;

ß ) onpeAeJieHHe TpeßoBaHHH k h ck o top h m  .ocHOBHbiM KOHCTpyK- 
THBHbiM napaM eTpaM  ßeH30nacocoB.

CpaBHHTejibHbiM HcnbuaHHHM ßbuiH noAßeprHyTbi c jie fly iom H e 
ßeH30Hacocbi: ßeH30nacoc TopbKOBCKaro aBT03aBoaa, xoporno 3a- 
peKOMeHAOBaBIUHH ceßn npOCTOTOH yCTpOHCTBa H oßCAyjKHBaHHH, 
h HOBbiö ßen30Hacoc B-9 M o c k o b c k o to  Kapß iopaTopH oro 3aBO.na, 
noKa3aBiiiHH b SKcnjiyaTauHH noBbimeHHyio Haae>KH0CTb paßoTbi 
b ycjioBHHX BbicoKHX TeM nepaTyp.

B  nporpaM M y HCCAeaoBaHHH s t h x  A ßyx HacocoB b x o a h a h  CTeii- 
noBbie ncnbiTaHHH co  chhthbm  cA eayiom H x xapaKTepHCTHK!

1. CKopocTHan XapaKTepHCTHKa

Q  = / ( « ) .

ra e  n  —  hhcao oßopoTOB SKcueHTpHKa b MHHyTy;
Q —  npoH3BOAHTejibHOCTb ßeH30nacoca npn CBoßoAHOM 

* Bbixoae TonAHBa b a I hüc .
np H  CHHTHH CKOpOCTHOH XapaKTepHCTHKH T3K>Ke H3MepHAHCb 

h HaHOCHAHCb Ha rpacJiHK AaBAeHHe nyjieBOH noflaHH po, t .  e. 
aaBAeHne, co3ÄaBaeM oe ßeH30HacocoM npn noAHocTbio 3aKpbiT0M

OAHOH H3 Ba>KHeHIIIHX KaneCTBeHHblX CTOPOH KOHCTpyKUHH ßen- 
30Hacoca hbahctch  ero cnocoßHOCTb coxpaHHTb AaBAenne npn 
yBeAHHeHHH np0H3B0ÄHTeAbH0CTH.

3. KaBH TauH O H H aa XapaKTepHCTHKa

Q =  f  (Peax)>

ra e  PeaK  —  BeAHHHHa pa3pe>KeHHH Ha B xoae b ßeH30Hacoc, 3a- 
AaßaeMaH b ycAOBiinx CTeHAOBbix HcnbiTaHHÜ cre- 
neHbio OTKpbiTHH ApocceA H pyiom ero  b c h th ah  b

MM PT. CT.;
Q  —  np0H3B0AHTeAbH0CTb ß eH 30H acoca  B aJhüc.

KaBHTauHOHHaH XapaKTepH CTH Ka oueH H B aeT  cnocoßH O CTb H a 
c o c a  k  p a ß o T e  b B b icoK O T eM n ep a iyp H b ix  y c a o B H a x , TaK  KaK  c y u i-  
HOCTb HBAeHHH, HMeKHAHX MeCTO npH CHHJKeHHH A3BA6HHH TOnAH- 
Ba B. ßeH30CHCTeMe, H HBAeHHH, npOHCXOAHIIIHX OT nOBblUieHHH 
AaBAeHHH n ap oB  TonAH Ba b n ap 0 B 0 3 A vm H b ix  n y3 b ip n x , oA H a  h Ta 
a<e [1], [2],

CHHTHe xapaKTepHCTHK np0H3B0AHA0Cb Ha CneUHaAbHO oßo- 
pyAOBaHHOM HcnbuaTeAbHOM cTeHae. TIp h b o ä  Hacoca ocymecT-
BAHACH OT SAeKTpOABHraTeAH nOCTOHHHOTO TOKa. THApaBAHHeCKaH 
cxeMa CTeHAa ofiecnenHBaAa ApocceAnpoßaHHe Bxoaa h Bbixoaa 
TonAHBa, a TaK>Ke H3MepeHHe pacxoaa TonAHBa pacxoAOMepoM 
oßbeMHoro THna. SAeKTpnnecKHe npnßopbi n03B0AHAH H3MepHTb 
aAeKTpHHecKyio MomHocTb, pacxoAyeMyio Ha npHBoa ßeH30Haco- 
ca. H3MepeHHH AaBAeHHH H pa3pe>KeHHH npOH3BOÄHAHCb pTyTHbl- 
MH MaHOMeTpOM H B3KyyMMeTpOM C UeHOH ACAeHHH 1 MM  pT. CT.

Bce ncnbiTaHHH ßbiAH npoBeaeHbi Ha ßeH3HHe A-72 c HanaAOM 
KHneHHH 40— 44°h 10-npoueHTHofi tohkoh  pa3TOHKH 57— 65°. FIpn 
Bbixoae noKa3aTeAen TonAHBa 3a yKa3aHHbie npeaeAbi oho  3aMe- 
HHAOCb CBe>KHM. TeMnepaTypa TonAHBa npn HcnbiTaHHHx ßbiAa b 
npeaeAax 15— 20°. BbicoTa BcacbiBaHHH h BbicoTa HarHeTaHHH npn 
CHHTHH CKOpOCTHOH XapaKTep HCTHKH COCTaBAHAH 0,5 M.

C p a B H H T e A b H b i e  H c n b l T a H H H  ß e H 3 0 H a C 0 C 0 B  
T A 3  h B-9. XapaKTepncTHKH ßeH30HacocoB T A 3  h B-9 aaHbi Ha 
pnc. 1. B  ueAHX Aynm eft c P3b h h m o c th  pe3yAbTaTOB no.Ka3aTeAH 
no narpy30HH0Ü h KaBHTanHOHHoft xapaKTepHCTHKaM npHBeaeHbi

%

's
«a

t )

Phc. 1. XapaKTepncTHKH ßeH30HacocoB T A 3  h B-9;
a — cKopocTHaa; 6 — Harpy30HHaji; e — KaBHTaiiHOHiian

100 100 JOO WO  Pf gn m m p m  cm

6 )

KpaHHKe na Bbixoae, h sAeKTpanecKaH m oiuhoctb  W , 3aTpann- 
BaeMaa Ha npHBoa Hacoca.

2. Harpy30HHan XapaKTepHCTHKa

P  = / (Q ).
y ra e  p

Q

AaBAeHHe, 3aaaBaeM oe pa3AHHHbiMH CTeneHHMH o tk p h -  
th h  KpaHHKa Ha Bbixoae H3 ßeH30Hacoca b m m  pT. ct.; 
npOH3BOAHTeAbHOCTb npH A3HHOH B6JIHHHH6 AaBAeHHH
Ha B b ix o a e  b a Jh ü c .

H a rp y 3 0 H H a n  XapaKTepH CTH K a noK a3b iB aeT  cBH3b M e * a y  n p o- 
H3BO AH TeAbH ocTbio ß eH 3 0 H a coca  H AaBAeH H eM  Ha BXOAe B KapßlO- 
paTop, KOTopoe, b cbo io  on epeab , 33bhcht o t  THna HroAbnaToro 
KaanaHa h pen<HMa paßoTbi ABnraTeAH.

b npoueHTax (pnc. 1, 6, e ) .  npHBeaeHHbie KpHBbie npeacTaBAHioT 
coßofi pe3yAbTaT ocpeaHeHHH pnaa KpHBbix, noayHeHHbix npn ot- 
AeAbHbix HönbiTaHHHX. Tlaace b CTeHAOBbix ycaoBHHx npn TeMnepa- 
Typax 15— 20° hotok TonAHBa npeacTaßAHeT coßoö AByx^)a3Hyio 
cpeay: »HaKocTb h HeKOTopoe KOAHnecTBo napoB03ayuiHbix my3bi- 
peft. HeoAHHaKOBan HacbimeHHOCTb napoB03ayuiHbiMH ny3upnMH 
OTiAeAbHblX inOpUHH TOnAHBa npHBOAHT K HeCTaßHAbHOCTH napaMeT
poB ßeH30Hacoca. OaHaKo Bce H3MepeHHH yKAaabmaioTCH b BnoA- 
ne onpeaeAeHHyio noaocy pa3ßpoca 3H3HeHHH, KOTopan Ha 
pnc. l , a  noKa3aHa aah  npoH3BOAHTeAbHOCTH Hacoca no CKopocT- 
hoü xapaKTepncTHKe.

B HCCAeaoßaHHOM AHana30He nncea oßopoTOB AaBAeHHe Hy- 
AeBOH n oa a iH  npaKTHnecKH ocTaeTCH noeroHHHbiM. TIpoH 3B0AH *

Вологодская областная универсальная  научная библиотека 
www.booksite.ru



22 ÄBTO M oSm ibH äfl npoMbiuuieHHOCTb Jfe-1, 1962 r.

TejibHOCTb Hacoca pacTeT npn yßeaHaeHHH m c n a  o ö o p o t o b  s k c -  

ueHTpHKa, OÄHaKO TeMn pocTa  HepaBHOMepHbiö, yMeHbinaiomHflcn 
npn yBGJIHHGHHH HHCJla OÖOpOTOB. PaCXOÄ MOUIHOCTH Ha npHBOH 
Hacoca HeBCJiHK (H e ö o a e e  100 b t )  h  b  öaaaH ce m o u ih o c t h  ä b h -  

raTean  om yTH M oro 3HaneHHH HMeTb He MOJKeT. Pa3Ö poc 3HaneHHft 
np0H3B0ÄHTeabH0CTH y öeH30Hacp'ca TA3 cocTaB im eT 25% o t  Be- 
aHHHbi npoH3BO)HHTeabHocTH, a y  Hacoca B-9 —  oK oao  10%.

i/ Iaa  cpaBH eH H n K anecTB eH H bix  n oK a 3 a T e a eü  6 m j ih  npHHsrrbi 
caeay-ioiiiHe K puTepun:

а ) no CKopocTHofl xapaKTepncTHKe —  yaeabH aa npoH3Boan- 
TeabHocTb Ha 1 cm 2 paöon efi naou iaan  HHaiJiparMbi;

б )  n o  H a rp y 3 0 H H 0 H  x a p a K T e p n c T H K e  —  c H n m e H n e  naB J ieH H H  

no c p a B H e H H io  c a a ß a e H n e M  H y a e B o ß  n o n a o n  n p n  n p o H 3 B o a n T e a b -  

h o c t h  6 e H 3 0 H a c o c a  35% o t  M a K C H M a a b H o ö  ( h t o  c o o T B e T C T B y e T  

o ö b m H O M y  n p o p e H T y  H c n o a b 3 0 B a H H H  n p oH 3 B O Ä H T eab H O C T H  ö e n -  

3 0 i ia c o c a  H a Ä B n r a T e j i e ) ;

T  a 6 Ji h ii a 1

n a p a M eT p b i

E e H 3 o iia c o c
T A 3

E eH 30 H aco c
E-9

1200
0 6 /mhh

1800
0 6 /mhh

1200
0 6 /mhh

1800
o 6/m h h

y a e a b H a a  n p 0 H 3 B 0 iH T eab H 0 C T b  Ha I  c m '2 
pafjOMi-ri n a o u ia a H  an a ip pa rM b i b  a Ih o c .c m 2 3 ,0 5 3 ,5 5 ,8 6 ,4

n o H H x e H H e  aaB aeH H n n p n  n p o n 3 B o iH -  
TCJIbHOCTH H acoca  350|„ OT MaKCHM aabHofl 
b  °/0 o t  a a B a eH H « H y a e B o ft  noaaH H  . . . . 17 1 9 ,5 16 14

riOHHHteHHe np0H 3B0aH TeabH 0CTH  npH  
pa3p6HCCHHH Ha B X o ae  B H a co c  300  M M  
P T . CT. B ................................................................. 35 61 17 23

I lp e a e a b H O e  p a 3 p e jK eH H e , co3 a a B a eM o e  
HaCOCOM, B M M  p T . C T . ........................................... 380 365 450 450

naH O B n p e a y c M O T p e H a  o ö i i i a n  O B a a b H a a  B b ieM K a . I l o s T O M y  n o T o n  

T o n a H B a  m o ik c t  n e p e M e u ia T b c a  b o c h o b h o m  n o  c p e n n e f t  Hac.TH 
K a M e p b i, n ou T H  He o x B a T b rn a n  30H  M e H b in e ft  o c h  O B aabH O Ö  n a c r n  

Bb leM KH .

B s t h x  3 0 H a x  M o r y T  o ö p a 3 0 B b iB a T b C H  h H a n o a r o  3 a Ä e p * H B a T b -  

ch c K o n a e H H H  n a p o B 0 3 Ä y n iH b ix  n y 3 b ip e f l ,  B c e r a a  b K a K O M -T o  k o jih - 
u e c T B e  H M e io u in x c H  b T o n a n B e ,  h h m ch h o  3 t o  H B a a e T c a  r j ia B i io ü  

npnuH H O H  n a o x o f t  C Taön ab H O C T H  n a p a M e T p o B  6 e H 3 0 H a c o c a  TA3.
P a ö o n a a  K aM ep a  H a co ca  B-9 HM eeT a s e  OTaHHHTeabHbie o c o ö e n -  

h o c th .  B c a  BH yTpeH H aa K O H ^ H ryp a iin a  c p e a H e fl nacTH  K o p n yca  
H a co ca  B ocn poH 3B oaH T  4>opM y u ia flöb i a n a ijip a rM b i 6  h p e3 b öo - 
Boft nacTH  T o a n a T e a a  7; s t o  a a e T  B03M0>KH0CTb HMeTb yM eH biu eii- 
Hbifl o ö b e M  p a ö o n e ft  K aM epbi. M e * a y  BbieMKaMH H a ra eT a T e jib H o ro  
n Bcacb iB a ion iH X  KaanaH O B H M eeTca  n o p o r  8,  h b t o  * e  BpeM a 
BbieMKH coeanH eH b i K o a b iieB o ft  KaH aBKoft. M acT b  noTO Ka TonaH B a 
n ep eM e u ia eT ca  n o  KaH aBKe; tb k h m  o öp a 3 0 M , H CK aronaeTca b o i-  
MoiKHOCTb oöp a3 0 B aH H a  CKonaeiiH H  n a p oB 0 3 a yu iH b ix  n y3 b ip e ft y 
CTeHOK p a ö o n e ft  K aM epbi. OÖT>eMW p a ö o n n x  K aM ep  ö b ia n  H3M epe- 
Hbi M eT oaoM  npoaH B K n (T a 6 a .  2).

T a C J H u a  2

_  EeH30Hacoc 
napaMeTpu r A g BeHSOHacoc

B-9

Paöoqaa naouiaab anartiparMbi /■' .
p ao

B CM2 .............................................................................. 2 4 ,2  j 2 8 ,3

OöbCM paOonefl KaMepbi
V  B CM3 ............................................................

V

V F  ...................................................
p ao

30

1 ,24

26

0 ,92

b )  n o  KaBHTauHOHHoft x ap aK T ep n cT H K e  —  cHHm eHHe npoH 3Bo- 
aH TeabH ocTH  n pn  pa3pe>KeHHH 300 m m  pT. c t . ,  a  T a K x ie  n p e a e a b -  
H oe pa3pe>KeH H e, c o 3 a a ß a e M o e  H acocoM . M ncaeH H bie  3HaneHHa 
b th x  n o K a 3 a T e a e fl npH BeaeH b i b T a 6 a . 1. K an ecT B eH H b ie  n oK a3 a - 
T ea n  6 eH 3 0 H a coca  TA3 3HanHTeabHO HH>Ke n oK a 3 a T e a e ft , k o t o -  
p b ie  M o ry T  öb iTb  aocxH TH yTb i b coB peM eH H bix  6 e H 3 o «a c o c a x ,  a

OaHoßpeMeHHo npn npoBeaeHHH ncnb iTaH n fl 6 b ia H  ycTaH O BaeH bi 
ii caa6b ie CTopoHbi Hacoca B-9 (pn c. 2):

1 ) a o c T y n  k  ceT naTO M y (jm a b T p y  9 H ey a o 6 eH , a a a  e r o  ocM O Tpa 
im h  o h h c tk h  Tpe6yeTC H  pa3 Ö op K a  B c e ro  H a co ca ;

2) O TcyTCTByeT o t c to A h h k ,  b p e3 y a b T a T e  n e ro  H a ö a io a a io T c s  
c a y q a n  O TaoaieH H H  rpn3H  b K a M ep e  10;

3) KoHCTpyKUHH Kopnyca, cocToauiero H3 Tpex Hacreft, OH'eiib 
caoiKHa; b  caynae H3Hoca npoKaaaKH 11 noaynaeTca coBepiueH-

P h c . 2. B eH 3 0 H a coc  B-9 (n p o a o a b H b ift  p a 3 p e 3 ).

n o T O M y  n o c T p o e H H e  y H H ij iH iiH p o B a H H o ro  p a a a  6 e H 3 0 H a c o c o B  n a  

6 a 3 e  H a c o c a  TA3, K a K  s t o  n p e a n o a a r a a o c b  p a H e e  [3 ] ,  b n a c T o n -  

mee B p eM H  H e i i e a e c o o 6 p a 3 H o .  f l a u  y H H ij iH iiH p o B a H H o ro  p a a a  

a o a * H a  ö b iT b  c o 3 a a H a  6 a 3 0 B a a  M o a e a b ,  c o o T B e T C T B y io i i ia H  h o - 

BblM  B 0 3p0C U IH M  T p e 6 o B a H H H M .

C p a B H H T e a b H b i f l  a H a a H 3  K O H C T p y K u i i S  6 e h  3 o- 
H a c o c o B  B-9 h  TA3. ZKih ycTaHOBaeHHH npHHHH, o6ycaoB an - 
BaiomHx 6on ee  BbicoKHe KaqecTBeHHbie noKa3aTeaH Hacoca B-9, 
6bia npoH3BeaeH aHaaH3 ero  KoHCTpyKUHH cpaBHHTeabHo c k o h c t - 
pyKUHeft 6eH30Hacoca TA3. K o p n y c  Hacoca B-9 (pn c. 2) c o c t o h t  
He h .= a s y x , a H3 Tpex nacTeft: HHiKHeö ( c o 6 c t b c h h o  Kopnyca / ) ,  
cpeaH efl (roaoBKH  2) h  BepxHefl ( k p u h ik h  roaoBKH 3 ). B a a ro a a - 
pn 3T0My npeacTaßn aacb  B03M0>KH0CTb npHMeHHTb KaanaHbi c 
rpn6oo6pa3HbiM H o6oflMaMH, HMeiouine MeHbinee rnapaBaHHecKoe 
conpoTHBaeHne: oan n  HarHeTaTeabHbift 4 h  ana BcacbiBaioniHX 5. 
OcoöeHHocTHMH H acoca B-9 T a K * e  h b j ih io t c h  (JiopMa paöonefl 
KaMephi h  OTHOCHTeabHan BeaHHHHa ee  o6beM a.

Pa6onaH  K a M ep a  6eH30Hacoca TA3 HMeeT ijiopM y npocToro 
u n a H H a p a , npnueM a a n  BcacbiBaioniero h HarHeTaTeabHoro KJia-

Phc. 3. XapaKTepncTHKH 6eH30Hacoca B-9 c oaHHM h aßyMH Bca- 
cbißaioniHMH K aanaH aM H : 

a - -  cKOpocTHan; 6 —  KaBHTauHOHHan; 1 —  a ß a  B cacb iB a iom nx K.Tanana;
2 —  o ä h h  BcacbiBaiomHft KJianaH.

h o  He33MeTHoe npn  BHeuiHeM ocMOTpe Hacoca coo6m eHHe M em ay 
Ham eTaTeabHoft 12 h Bcacbreaiouieö 10 KaMepaMH.

H c n b i T a H H H  H a c o c a  B-9 C H 3 M 6 H £ H H b I M H  K O H -  
C T p y K T H B H b i M H  s a e M e H T a M H .  Ha pn c. 3 aaH b i p e3 ya b - 
TaTbi HcnbiTaHHH H a co ca  B-9. n p oH 3 B o aH T ea b H oc T b  e r o  c  O'ähhm 
BcacbiBaiouiH iM  KaanaH O M  noHHiKaeTCH He ö o a e e  neM 
n a  10%, c HeKOTopbiM  pocTOM  p a c x o a ia  m o u ih o c th  n a  npH Boa. 
n o K 3 3 a T e a H  n o  KaBHTauHOHHoft x ap a K T ep n cT H K e  a a s ie  H ecKoabKO  
yayn in a ioT C H , no-BHaHM OM y, 3a cn eT  yM eHbm eHHH yTeuKH  n epe3  
B cacb m a iou iH e  K a a n a iib i b  TaK Te H arH eTaiiH H . TaK H M  o öp a 3 0 M , Ha- 
aH nn e B T o p o ro  B cacb iB a rou iero  K a a n a H a  He M O * e T  HBaHTbcn oc- 
h ob h o h  npHHHHofl BbicoKHX K a iecT B eH H b ix  n oK a 3 a T e a e ft  H a c o c a  B-9.

f l a n  H ecaeaoB aH H H  BaHHHHH o ö b e M a  p a ö o n e fl  K aM ep b i Ha noK a- 
3 a T ea n  6eH 3 0 H acoca  ßb ian  c h h t h  x ap aK Tepn cTH K H  H a co ca  B -9  c
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npocTaBKüMH pa3HHnH0H toh iu h h u  MeJKay cpeaH efi nacTbio Haco
ca h ÄHa<J)parMOH. £1hh yao ficTB a a E a n m a  ßbiao BBeaeHO noHH- 
THe OTHOCHTejibHoro o ß ie M a  paßoneii KaMepbi:

_  V  

. ' F p a 6

rae V —  oßbexi paßoneii KaMepbi nacoca;
F p a ß  —  p a fio n a n  n a o m a a b  au ac jiparM bi.

FIoKa3aTe^H ßeH30Hacoca n o  ck o p o c th o h , h ocoßeH iio n o  KaBH- 
TaUHOHHOH XapaiKTepHCTHKe, HaXOÄHTCH B HenOCpeaCTBeHHOii 33BH- 
chm octh  o t  BejiHHHHbi v . AaB aeH H e HyjieBoft noaaHH h xapaKTep 
npoTeKaHHH Harpy30HHoft xapaKTepHCTHKH o t  BeannHHbi v  He 3a- 
bhch t. X apaKTepH o, h to  npn v = l , 2 3 ,  h to  npHMepHO cooTBeTCT- 
ByeT BejiHHHHe v  a a a  H acoca T A 3 ,  noKa3aTean Hacoca B -9 no 
KaBHTailHOHHOH XapaKTepHCTHKe CTaHOBHTCH BeebMa ÖJIH3KHMH 
k cooTBeTCTByioinHM noKa3aTeaHM 6eH30Hacoca T A 3  (T a öa . 1 h 2 ).

n oJ iyn eH H b ie  pe '3yabTaT b i n e  M o ry T  ßbiTb oßbHCHeHbi 3aK0HaMH 
rn ap aB aH K H , TaK  KaK a a n  H ecjK H M aeM bix  h H ep acT arH B aeM b ix  jk h a -  
KOCTeft n o a a n a  H a co ca  He 3 8 b h c h t  o t  oßo>eMa e r o  p a ß o n e ii K aM e
pbi. O aH aK O  HBJieHHe a e n < o  oß-bHCHHeTCH, ec jiH  yHHTbiBaTb h 
3 a ecb , h t o  noTOK Ton jiH B a  n p eacT aB J ia eT  c o ß o ft  aßyx({>a3Hy>io cp e - 
a y .  O ä h o h  H3 <Jia3 HBaaeTCH CMecb B 0 3 a y x a  h n ap oB  6eH3HHa, h 
npOHCXOÄHmHe HBaeHHH aHaJIOTHHHbl HBÄeHHHM, HaÖJHOaaiÖmHMCH 
b n op u iH eB b ix  K O M n p ec cop ax , npeaH a3H aneH H b ix  äjih ra 3 o o ß p a 3 -  
Hbix c p e a .  r a e  BejiHHHHa B p eÄ H oro  n pocTpaH C TB a cym ecT B eH H o  
B a n n e r  :ia  n p o ii3 B o a iiT ea b H oc T b .

B b iB O A b i

1. CHHTHe XapaKTepHCTHK, ÄaroiHHX 3aBHCHM0CTb np0H3B0ÄH- 
TeÄbHOCTH OT HHCÄ3 OfiopOTOB SKCUeHTpHKa, HeÄOCT3TOHHO ÄÄH 
h o ä h o h  oueHKH KOHCTpyKUHH 6eH30Hacoca. H eoöxoÄ H M o TaK>Ke 
CHHTHe Harpy30HHbix h KaBHTauHOHHbix xapaK Teph c th k . 3HaneHHe 
KaBHTaUHOHHOH XapaKTepHCTHKH OCoßeHHO BeÄHKO ÄÄH OUeHKH 
iipHcnocoÖÄeHnocTH Hacoca k  paßoTe b ycÄOBHHX b w c o k h x  TeM- 
r ie p a T y p .

2 . r H Ä p a ß j iH H e c K i ie  n o K a 3 a T e Ä H  6 e H 3 0 H a c o c a  T A 3  H a M H o ro  

y c T y n a iO T  c o o T B e T C T B y io iu H M  n o K a 3 a T e Ä H M  H a c o c a  B-9. C o 3 Ä a H a e  

y H H iJ iH U H p oB a H H oro  p n u a  6 e H 3 0 H a c o c o B  H a  6 a 3 e  c y iu e c T B y io iu e H  

K O H C TpyKU H H  H a c o c a  T A 3  b H a c T O H iu e e  B p eM H  H e u e Ä e c o o 6 p a 3 H O .

3. BHOBb co3ÄaBaeMbie 6eH30Hacocbi h  yHHiJiHUHpoBaHHbie pn- 
Äbi 6eH30HacocoB ä o ä j k h h  HMeTb rHÄpaBÄHHecKiie noKa3aTeÄH He 
xyaurne, neM AOCTHrHyTbie b  Hacoce B-9. OaHano Heueaecooßpa3- 
h o  MexaHHHecKoe nepeHeceHHe Bcefl KOHCTpyKUHH Hacoca B -9  Ha 
aBTOMOÖHÄH cpeaHero Kaacca, rae  6eH30Hacoc ä o ä j k c h  ßbrrb 
npejuae Bcero npocTbiM h  yaoÖHbiM ä ä h  oßcayjKHBaHHH.

4. OöueM  paßoneii KaMepbi 6eH30Hacoca AoaJKeH Bceraa npe- 
ÄycMaTpHBaTbCH MHHHMaÄbHbiM, ä ä h  nero pafionaH KaMepa ä o ä j k - 
na HMeTb cooTBeTCTByioiuyio KOHtJwrypauHio.
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A ß H m e H H e  a B T O M O Ö H J i a  M A 3 - 5 0 1  H a  a p o n H b i x  u i H H a x  n o  C H e r y

KaHa. TexH . Hayn IO. H. CHJiyKOB ' •
yp a / lb C K H H  / leCO TeXH H H ecKM M  H H C TH TyT

/ ^ r iO C O B H O C T b  aBTOM oßHÄeft H aae jK H o  p a ß o T a T b  Ha CHejKHoii 
u eÄH H e h saH eceH H b ix  c r ie ro M  a o p o r a x  HM eeT ß o Ä b iu o e  Ha- 

pOÄHOX0 3 HHCT®eHHOe 3HaH6HHe. 3 a M ep 3UlHe peKH H 'ßOÄOTa CTa- 
HOBHTCH inipOXOÄHMblMH, COKpaiUaiOTCH PaCCTOHHHH n ep eB 030K, a e -  
ÄH iib ie  n ep en p a B b i 3 aMeHHiOT m o c tm , —  B ce s t o  3 H annTeabH o y a e -  
U ieBÄH eT 3HMHHe T iepeB 03KH.

r ip H  ÄBHJKeHHH n o  pbiXÄO M y C H ery  K o a e c a  aBTOMoßHÄH B c a e a -  
CTBHe ß o Ä b iu o ro  y a e a b i io r o  a a ß a e iiH H  b KOHTaKTe Bbi3biBaiOT 3Ha- 
U H TeÄbH yio a e ^ o p M a u H io  cH era . O h h  r a y ß o K o  m orpyiK a ioTC H  b 
cH er, b  p e a y a b T a T e  n e ro  p ea K o  B o a p a cT a eT  conp oT H B aeH H e aBHJKe- 
HHK). 3 t o  npHBOÄHT K yM eHbUieHHIO CKOPOCTH ÄBHH<eHHH aBTOMO- 
6 h ä h , yßeÄH H eH H io p a c x o a a  TonaH B a h nacTO  k  ocTaH O BKe.

ConpoTHBaeHHe UBHJKeHiHio aBTOMaßnan m o j k h o  CHH3HTb, yMeHb- 
u ih b  aecjjopMauHio cnera. ü a n  s t o t o  npu o ä h o h  h  t o h  >Ke rpy30- 
HOaBeMHOCTH aBTOMOßHHH HeoßxOÄHMO yBeaHHHBaTb onopH yio 310- 
BepXHOCTb UIHH.

H a n ß o a ee  n p ocT b iM  h  cpaB H H TeabH o aeu ießbiiM  cn o c o ß o M  noßbi- 
UieHHH npOXOaHMOCTH CepHHHblX aBTOMO'ßHaeH Ha CH6JKH0H UeUHHe 
HBaneTCH npnM eH eH H e aponH b ix  u ih h , H M eio iu n x  ßoabm yio  onop- 
ny io  n ao iu aab .

A'POHHbie UIHHbl M OryT MOHTHpOBaTbCH Ha OßblHHblX aBTOMOßH- 
a a x  ße3 nepeaeaKH  C T yn n u  Koaec. O ß b iiH o  oh h  ycTaH aßaH BaioTCH
TOHbKO Ha 3aaHIOIO OCb.

C u eab io H3yHeHHH B03M0JKH0CTH H'CnOÄb30BaHlHH aponHbix IUHH 
b  aecH oii npoMbimaeHHocTH Kacfieapoft cyxon yTH oro  TpaHCnopTa 
yp a ab C K oro  aecoTexHHHecKoro HHCTHTyTa pa3ipaßoTaHa KOHCTpyK
UHH ÄecoB03Horo Tn rana Ha ßaae a b t o m o ö h ä h  M A3-501 . H a  aß- 
TOMoßHÄe MOHTHpoBaaocb caM on orpy jK a iom ee ycTpoficTBo, c o c t o h - 
iu ee  H3 norpy3onH oro  iu h t b , rpysoBo ft aeßeaK n  c  MexaHHnecKHM 
npHBoaoM h  CHCTeMbi ynpaBaeHHH. H a  3aaHioio ocb aBTOMoßnan 
ycTaHaBaiiBaaHCb aponHbie u ib h u  1300X 750 M oaean H-169.

B o  B'peMH paßoTbi nepeoßopyaoBaHHbifi aBTOMoßHab CHanaaa 
aBnraacH  n o  yKaTaHHOMy, CHery a o  aecoceKH, a 3aTeM 3aaHHM 
xoaoM  3ae3>Kaa no CHejKHoft ueanHe k  MecTy n oß aaa  aepeßbeB. 
n p n  ÄBHsreHHH B nepea  H3-3a HaaunHH aepeßbeB  aBTOMaßnab He 
B ceraa  m o t  ipasBepHyTbcn. JJä h  norpy3BH «epeB beB  h ih t  onycKaa- 
c h  h  aepeßbH c noM oiubio aeßeaKH saTacKHBaancb OHanaaa na 
iu h t , a noTOM BMecTe c o  iu h t o m  Ha aBTOMaßnab. JlepeBbH TpaHc- 
nopTupoBaancb b  noayno'aBemeHHOM c o c t o h h h h .

H a n  BUHBaeHHH OnOCOßHOCTH aBTOMOßHaH C apOUHblMH UiHHaMH 
ÄBHraTbCH no CHejKHoii ueaHHe npoBeaeHbi anHaMOMeTpHnecKHe 
HCiHHTaHHH. M eT O Ä H K a  HCnblTaHHH HCXOÄHÄa H3 TeXHOHOTHH pa-

ßoTbi nepeo fiopyaoB aH H oro  aBTOMoßnaH na BbiB03Ke aeca . A b to m o -  
ßnab c 3 3 ä h  npHRpenanacH TpocoM  k  TpaKTopy h nocaeaHHft th -  
Hya ero  no CHery- M eacay aBTOMoßnaeM h Tpa-KTopoM ycTaHaBan- 
BaacH ÄHHaMOMenp. TaKHM oßpa30M, 3aaHHe K oaeca  c aponHbiMH 
uiHHaMH npoKaaabiBaaH b CHery K oaeio , a nepeaH ne K oaeca  co 
c t ah ä ap t h biMh uiHHaMH aBHraaHCb no y jK e  yuaoTHeHHoft Koaee. 
3 t o  nc»3BoaHao aBTOMoßHaro ÄBHraTbCH n o  c h b ik h o h  ueanHe a io- 
ßoft rayßiiHbi. O n eB H au o , TaKoft M eToa paßoTbi aBTOMoßnaH Ha 
aponHbix uiHHax MOJKeT npuMeHHTbCH h b a p ycn x  OTipacanx Ha- 
poaH oro  X03HHCTB3, Han
pHMep B CeabCKOM X03HH- 
CTBe, K oraa  aBTOMoßnab c 
TBepaoß yKaTaHHoft a op o - 
rn cie3>KaeT na CHejKHyio 
u eanny Hau cnabHO pa3- 
MblTblH MHTKIIH TpyHT.

ÄH H aM O M eTpH necKH e Hc
nbiTaHHH n e p e o ß o p y a o -
B a i iH o r o  a B T O M o ß n a H

M A3-501 n p oB oa H n iicb  Ha 
CH ery ra y ß H u o ii 50 c m  
n aoT H ocT b io  na n o ß e p x -  
h o c th  0,2 e jc M 3 h Ha r a y -  
ßHHe 20 c m  —  0,3 e/cM 3.

T e M n e p a iy p a  o irp y iK a io u ie -  
r o  B o a a y x a  ß b ia a  — 11°.

BHyTpeHHee aaßaeHHe B oäayxa  b aponHbix uiHHax MeHHaocb o t

2,5 a o  1,0 kz/cm 2. Bec aBTOMoßHaa c rpy30M  cocTasana 11 t .  f la B -  

a en iie  B osayxa  b cTaHaapTHbix uiHHax nepeaH ux K oaec ocTaßa- 

aocb  nocTOHHHbiM h paBHHaocb 4,5 kz/cm 2.

T lo cae  npoe3aa  no CHery K oaec c aponHbiMH uiHHaMH ßpaaucb 
npoßbi aan  onpeaeaeHHH im o t h o c t h  CHera p c Ha aH e Koaeu. H a  
pnc. 1 noKa3a:HOi H3MeHeHHe naoTHOCTH CHera pc Ha a u e  Koaen  b 
3 aB»cHMocTH o t  aaBaeHHH BD3ayxa b aponHbix uiHHax p m. C  yße- 
anneHHeM aaBaeHHH B 03ayxa CHer Ha aHe Koaen ynaoTHnacn ayn- 
-me. n p n  aaBaeHHH B oaayxa  1,5—  2,5 kz/cm 2 n a o ra o cT b  CHera 
cocTaßanaa  0,423— 0,493 z/cm 3. B  s to m  ca yn a e  aponHbie ih h h h  x o -  
'pou io npoxoauaH  n o  CHery, ocTaBann Koaeio  rayßHHoft n p «M epu o  
20 cm . Taxan  naoTHOCTb CHera B noane aocTaTonHa aan  n op M aa b - 
Horo aBHJKeHHH nepeaH ux K oaec aBTOMoßnaH Ha CTaHaapTHbix 
uiHHax.

P h c. 1. H3MeHeHHe maoTHOCTH cuera 
B 33BHCHMOCTH OT aaBaeHHH B03ÄyXa

b  a p on H o fi uiHHe.
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n p n  C H im eH H H  AaBAeHHH B 0 3 A yx a  b apou H b ix  u iH H ax HHH<e 
1,5 k z /c m 2 c H e r  n a  A u e  KOJien ynAO TH H eiCH  M eHbine. 3 t o  oO bhc-
HH6TCH TeM , HTO  e p H  HH3KHX AaBAeHHHX B03Ä,yXa 3HäHHTejIbII0 
yBeJiHHHBaeTCH o n o p H a n  n acTb  u ih h u . fla B J ie H n e  H a CH er b  ueHT- 
p e  KOHTaKTa yM eH b in ae rcH  h  c a e r  yeAO T H H ercH  x y s c e .

H a  pnc. 2 n oK a 3 a H a  3a bh ch  m ö c tb  ch a m  conpoTH BAeH H H  ä b h -  
XteHHK) Bem aM Oro 3BT0MQÖHAH B ÖaBBCHMOCTH OT AaBAeHHH B 0 3A y- 
x a  ß  a p o iH b ix  u iH H ax  n a  c h o k h o h  u eA H H e h yK aT aH H oft c H e * H o «

A o p o r e .  H a  CHestHoft ueAH H e 
onTH M aA bH oe A a B A e im e  B03- 
A y x a  n o  ycAO BH io MHHHMaAb- 
HOTO conpoTH BAeH H H  ABHIKe- 
HMO COCTaBAHeT 2,0 KZ/CM2. 
K a K  yßeAH neH H e, TaK  h 
yMeHbineHHe AaBAeHHH B03Ay- 
x a  b apou H b ix  u iH H ax o t
2.0 kz/cm 2 npHBOAHT k p o c T y  - 

CHAbl COnpOTHBAeHHH ABHIKe- 
iihk ). H a n p H M ep , n pn  CHHiKe- 
HHH AaBAeHHH B 0 3 A yx a  OT
2.0 ä o  1,0 kz/cm 2 cH Aa c o n p o 
THBAeHHH ÄBHIKeHHIO yß eA H -
HHBaeTCH ot 950 äo 1150 kz. 
B stom C A yn ae  3HanHTeAbHo 
yBeAHHHBaiOTCH Äe4)OpM anHH 
aponH b ix  u ihh  ii 3 a T p aT a  
SHeprHH n a  h x  n ep eK aT b m a- 
Hne. K p o M e  toto, c o  CHHiKe- 
HHeM AaBAeHHH B 0 3 A yxa  
yM eH binaeTCH  nAOTHOCTb cu e- 
ra  na A H e KOAen (p n c . 1 ), 
hto y x y A iu a e T  ycAOBHH K an e- 
HHH nepeAH H X  KOAeC aBTOMO- 
6 h a h  Ha CTaH AapTH bix ihh - 
H ax. n e p e A H n e  KO Aeca ö oA b - 
u ie  A e tjiop M H p y ioT  CHer. 
Ö A a ro A a p n  H eM y T a K iK e  B03pa- 
CTaeT  conpoTH B AeH H e ABH iKe-

2 .0  d w  k z/ c m '

P hc . 2. HaMeHeHHe c h a h  co n p o 
THBAeHHH ABHJKeHHIO B 3aBHCH- 
'MOCTH OT (AaBAeHHH B03Ayxa B 
apouHbix niHHax mpn ABHJKeHHH 

aBTOMOÖHAH:
I  —  n a  c h o k h o H  u e . 'im ic  rjiyÖHHOii 
50 CM: 2 — Ha CHeiKHOH yKaTaHHOfl 

a o p o r e .

hhk ) aBTOMO(ÖHAH. yB eA H H eH H e rAyÖ H H H  KOAeH o t  nepeAH H X  KOAeC 
h yM eH bineH H e p a A H y c a  KaneHHH K o n e c  c aponHbiM H uiHHaMH npn  
CHHHCeHHH AaBAeHHH B 0 3 A yx a  yM eH bU iaiO T ÄOpOJKHblH npOCBeT aB 
TOMOÖHAH. B s t o m  C A yn ae  3aTpanHBaeTCH SHeprHH Ha A e ^ o p M a -  
UHio c n e ra  K ap T ep aM H  m o ctob  h ApyrH M H  B b icTyna iom H M H  sAeM eH - 
T3M H XOÄOBOH H3CTH aBTOMOÖHAH.

n P H yB eA H H eH H « AaBAeHHH B 0 3 A yX a  B apOHHblX U iHHax ÖOAbUie 
2,0 kz/cm 2 yM eH b iu a ercH  o n o p H a n  noBepxH O CTb miHHbi h , c a c a o - 
BaTeAb H o, yßeAHHHBaeTCH y a e A b H o e  A aB AeH H e Ha cner. Y caobhh  
B3aHMOÄCHCTBHH apOHHOft UIHHbl CO CH6T0M yXyAUiaiOTCH H COnpO- 
THBAeHHe ABHTKeHHio p acT eT .

Ha c h o k h o h  oneH b x o p o rn o  yK aT aH H oü  A o p o r e  cH H iK eH ne AaB - 
AenuH  B 0 3 A yx a  b a p o r a u x  u iH H ax e p o rp e c c H B H o  yBeAHHHBaeT c o n - 
pOTHBAeHHe ABHJKeHHIO aBTOMOÖHAH (pHC. 2 ).  T a K , npH  yMBHb- 
ineHHH AaBAeHHH B 0 3 A yx a  ot 2,5 a o  1,0 kz/cm 2 c h ah  eon p oT H B A e- 
HMH ABHHieHHio aBTOMOÖHAH B o a p a cT a eT  b 2 p a a a  ( c  350 AO 
700 k z ) .  K p o M e  toT o , 3H anH TeAbH o AetjiopM H pyioTC H  u ih h h . FIa o - 
m a A b  KOHTaKTa iu h h h  n p n  s t o m  yßeAHHHBaeTCH. B ä 3hhom  CAy- 
n a e  p o c t  c h a m  conpoTH BAeH H H  ABH ineH H io o ö t>hohh0tch  aHann- 
TeAbHbiM  yBeAHneHHCM a a T p a T b i sH eprH H  Ha h x  u epeK aT b iB aH H e h 
n a  T p e H n e  b  KOHTaKTe u ih h  c A o p o r o ft .

Ha pn c. 3 n oK a3aH O  B 03pacTaH H e K acaT eA b H o ft c h a h  th th  Ha 
K O A eeaX  H CHAbl THTH Ha KpiOKe aBTOMOÖHAH npH  UOHHIKeHHH AaB- 
AeHHH B 0 3 A yX a  B apOHHblX U iHHax. C H A a  THTH H3MepHA3Cb Ha 
K proK e ino e e  m a kchm  a a  bhoft BeAHHHHe y  B e A y m e r o  aBTOMOÖHAH 
n p n  paBHOMepHOM ABHiKeHMH n o c A e A H e ro  c  nacTHHHOH npoöyK CO B- 
KOH K0A6C.

KacaTeAbHaH c h a s  th th  Ha KOAecax aBTO'MOÖHAH BbmncAHAacb 
KaK CyMMa BeAHHHH CHAbl THTH Ha KpiOKe M CHAbl COllpOTHBAeHHH 
ÄBHIKeHHIO aBTOMOÖHAH.

C o  cHHHcemHeM AaBAeHHH B03Ayxa MaKCHMaAbHan ciiAa th th  Ha 
KOAeeaX aBTOMOÖHAH yBeAHHHBaAaCb.

G u en A e H n e  K O A eca  aaBHCHT o t  h a o th o c th  CH era; neM öoA b u ie  
nAOTHOCTb, TeM  A y m iie  cn en H b ie  K an ecT iia  KO Aeca. ITpa c h h/kchhh  
AaBAeHHH B 0 3 A yx a  b a p ou H b ix  u iH H ax ujiorH O CTb c n e ra  yM e iib -  
u ia e rc H  (p n c .  1 ) ,  OAHaKO cu en A eH H e KO Aeca p a cT e T . 3 to  o ö b h c - 
HHeTCH TeM , HTO yM eH bffleH H e AaBAeHHH IB03AyXa B apOHHOH UIHHe

npHBOAHT k 3HanHTeAbH0My yBeAHueHHio ee onopnoH noBepxHoc- 
t h ,  h rpyHT03au,enbi aaxBaTbmaioT iöoai>u ihh  OÖ'beM CHera. 3 t o  
B©AeT, HecMOTpH (Ha yMeHbineHHe nAOTHoefn CHera, k yAynuieHHro 
ouenHbix KanecTB KOAeca.

Ha pn c. 4 moKa3aHO H3M eHeHne a a h h u  n e p n M e rp a  ceneHHH ko- 
A e «  L  y  apoH H oft u ih h h  n p n  ee KaneHHH n o  C H ery b aaBHCHMOCTH 
OT AaBAeHHH BO BAyxa. Co CHHJKeHHCM AaBAeHHH B 0 3A yX a B UIHHe 
yBeAHHHBaioTCH AAHHa n ep H M eT p a  ceneHHH KOAeu h a a h  Ha on op H o ft 
noßepxHOCTH UIH'Hbl. 3 T 0  npHBOAHT K yBeAHHeHHK) OIAOmaAH o n o p - 
h oh  noBepxHOCTH apoH H oft uiHHbi h  yA yH u ieH H io  ee cu en H b ix  Ka- 
necTB.

C H A a  THPH Ha KpiOKe aBTOMOÖHAH TipH nOHHIKeHHH AaBAeHHH 
B o a A y x a  b  a p o n n b ix  u iH H ax  tB oap acT aer M eAAeH H o n o  cpaBH eH H io

c CHAOH THTH Ha KO AeeaX  aBTO
MOÖHAH, npnueM  neM HH>Ke Aaß - 
AeHHe B 0 3 A yx a  b u n iH ax , TeM 
M eAAeH H ee yB eA H iH B aeTC H  c h a h

2000
2,0 p  „ kz/cm

Pnc. 3. H 3M eH eH H e K acaT eA b H o ft 
CHAbl THTH Ha KO AeeaX  ( a ) H CH
Abl THTH IHa KpiOKe ( 6 )  B 33BHCH- 
MOCTH OT AaBAeHHH B 0 3 A yx a  B 
apOHHblX U iHHax npH  ABHIKeHHH 
aBTOMOÖHAH C HaCTiHHHOH npO Ö yK- 
COBKOii Ha CHeiKHOH UeAHHe TA y- 

ÖHHOH 50 CM.

2,0 p w kz/cm

P h c .  4. H 3M eH eH ne a a h h m
n e p H M e T p a  cen eH H H  K O A en  b  

3aBH CH M 0CTH  OT A a B A eH H H  

B 0 3 A y X a  B apOHHOH U IH H e n pn  
AB H IK eH H H  aBTO M O Ö H AH  IIO 

CHeiKHOH U eA H H e  rA yÖ H H O H

50 cm .

THTH Ha KpiOKe. FIpOHCXOAHT 9TO nOTOMy, HTO c  yM eHbUieHHeM  
AaBAeHHH B 0 3 A yx a  B UiHHax p a cT e T  ConpoTH BAeH H e ABHIKeHHIO 
n epeA H H x  KO Aec aBTOMOÖHAH, Ha n p eoA O A eH n e K O T o p o ro  3aT p a - 
HHBaeTCH Bce ö o A b u ie  K acaT eA b H o ft c h a h  t h t h  Ha K O A ecax  aBTO- 
MOÖHAH. B p e3 yA b T a T e  H3ÖbITOK CHAbl THTH, p eaA H 3yeM b lft Ha 
KpiOKe aBTOMOÖHAH, yM eHbinaeTCH.

rpaiJ iH K  (p n c . 3 ) noK a3b ißaeT , h to  a p o r a b ie  u ih h h  Ha c h o k h o ü  
UeAHHe B yCAOBHHX, KOTAa ÄBHIKeHHe aBTOMOÖHAeß Ha CT3H ÄapT- 
HblX U iHHax HeBOSMOIKHO, OÖeCneHHBaiOT 3HaHHTeAb(HyiO CHAy THTH
Ha KOAecax aBTOMOÖHAH o t  3000 a o  3500 kz  h HMeiOT n p n  s to m  
H3ÖbiTOHHyio CHAy t h t h  « a  KpiOKe o t  2000 a o  2350 k z. BAaroAapH  
STOMy CT3H0BHTCH B03MO5KH0H HOpIMaAbHaH paÖOTa aBTOMOÖHAeft 
MA3-501, oöopyAOBaHHbix apoHHbiMH uiHHaMH, Ha cueHiHoft ueAH- 
He rAyÖHHoft 50 c m  h öoAee.

A p o r a b ie  uiHHbi 1300 X  750 MOAeAH 54-169 A o n y c K a io T  BepTH- 
K aA b H y io  H a rp y a n y  o t  4 a o  5 t  mpn AaBAeHHH B 0 3 A yx a  cooT B eT - 
CTBeHHO 1,5— 2,0 kz/c m 2.

yCTBHOBAeHO, HTO H a C'HeiKHOH UeAHHe nAOTHOCTbK) 0,2—
0,3 z/c m 3 rAyÖ H H oft 50 c m  h  ö o A e e  aBTOMoÖHAb MA3-501 Ha 
apOHHblx U iHHax HM eeT MHHHMaAbHOe conp oTH B A eH H e ÄBHIKeHHIO 
n p n  BHyTpeHHeM  AaBAeHHH B 0 3 A yx a  2,0 kz/c m 2. ripn s t h x  >Ke ye - 
AOBHHX CHAa THTH aBTOMOÖHAH Ha KpiOKe 2200 KZ. C H A a  COnpO- 
THBAeHHH ABHIKCHHIO aBTOMOÖHAH Ha CHOKHOÜ yKaTaHHOH ÄOpOTe 
n pn  AaBAeHHH B 0 3 A yx a  b u iH H ax 2,0 kz/c m 2 HeÖOAbuiaH (450 k z).

Bce s t o  n osB O A H er c A e A a rb  BbiBOA o  to m , h to  n p a  p a ö o T e  aß- 
TOMOÖHAeft MA3-501 C apOHHbIMH UiHHaMH Ha CHeiKHOH ueAH H e H 
CHeiKHbix yK aTaH H b ix  A o p o r a x  H a n ö o A e e  u eA eco oö p a 3 H O  y c T a n a B - 
AHBaTb BH yTpeH H ee AaBAeH H e B o s A y x a  b u in H ax  2,0 kz/c m 2. 
B AaHHOM C A yn ae  o ö eo n em B a e T C H  H opM aA bH an  3 K c n A y a T a u «H  s th x  
aBTOMOÖHAeft Ha C H e iro o ft  ueAH H e «  3h m h h x  yK aT aH H b ix  A o p o r a x .
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I l o n e p e H H a f l  y c T O H H H B O C T b  a B T o n o e 3 A a  H a  y K J i O H e

M. H. 3AKC
M b lT H lU H H C K H M  M a u jM H O C T p o M T e / 1  b H b lH  3 a B O fl

r i  O I IE P E M H A H  ycTOHHHBOCTb noaynpnuenoB  o 6m ero  Ha3Ha- 
*  *  neHHH c HeBbicoKHM pacnoaow eH neM  ueHTpa th jk c c th  (\ie- 
nee 1500 m m  n p «  K oaee K oaec 1740— 1800 m m )  BnoaHe oöeoneHH- 
BaeTca b BKcnayaTauHH h npn KOHCTpynpoBaHHH ne paccHHTbi- 
BaeTca: JXan noaynpnuenoB  cneunaabH oro Ha3HaneHHH c bw coko 
pacnoaosieHHbiM  ueHTpoM THnrecTH (o k o jio  2 m h Bbime) Bonpoc 
nonepeHHoft ycTOÜHHBocTH HMeeT cym ecTBeHHoe 3HaneHHe, oco- 
öenHo a a n  noaynpnuenoB -caM ocBaaoB  npn oöpacbiBaHHH rpy3a. 
B cayn ae oöpacbiBaHHH caem aB iuerocH  hjih  CMep3iuerocH rpy3a 
aBTonoe3a m o jkc t noTepHTb ycToftHHBOCTb aasce Ha ropH30H- 
TaabHoft naom aaK e, ec j ih  He ö y a yT  npHHHTbi npeaoxpaHHTeabHbie 
Mepw.

riOMHMO paCnOJIOXeHHH UeHTpa THH<eCTH H IHHpHHbl KOJieH KO- 
aec, na ycTOHHHBOCTb aBTonoe3ua OKa3biBaeT BUHHHHe ae<J)opMa- 
unn peccop  h iuhh, KOTopan co3aaeT  ÄonoaHHTeabHbift HaKaon 
KV30Ba (n a u  paMbi c  naaTtßopM oft) h TeM caMbiM yM eHbiuaer 
y ro a  nonepeHHoft ycTOHHHBOCTH. B Teopnu aBTOMOÖHan [1] npn 
onpeaeaeHHH nonepeHHoft ycToftHHBocTH aetßopMauHH peccop  h 
iuhh He yHHTbiBaeTCH, BcaeÄCTBHe nero noaynaeM bift no H3BecT- 
HbiM (JiopMyaaM y ro a  nonepeHHoft ycToftHHBocTH öoabiuie ueftcTBii- 
TeabH oro Ha HecKoabKO rpaaycoß . C  yBeanneHHeM BbicoTbi ireHT- 
pa THH<ecTH aBTOMOÖHan 3Ta omHÖKa B03pacTaeT, nosTOMy npn 
onpeaeaeHHH nonepeHHoft ycToftHHBocTH aBTonoe3.ua HeoöxouHMo 
yHHTbißaTb ae^op M an H io  peccop  h iuhh.

rionepeHHan ycToftHHBOCTb noaynpH uena x y * e  ycToftHHBocTH 
THrana. CeueabHO-onopHoe ycTpoftcTBO THrana HMeeT bo3mo>k- 
HOCTb ÖOKOBOro nOKaHHB3HHH OTHOCHTeabHO eTO paMbi. MaKCH- 
MaabHbift y r o a  ö o k o b o to  noKaHHBaHHH 0 y  ceueabHo-onopHbix 
ycTpoftcTB pa3aHHHbix KOHCTpyKiiHft KoaeöaeTCH b np eu eaax  7—  
15°. P a 3HHira b y r a a x  HaKaoHa paM noaynpn uena  h THrana b 
MOMeHT noTepn noaynpH irenoM  ycToftHHBocTH cocTaBaneT oömh- 
ho 3— 5°, nosTOMy c noaHbiM ocHOBanneM <mo>kho paccMaTpHBaTb 
noaynpnuen npn onpeaeaeHHH e ro  nonepeHHoft ycToftHHBocTH KaK 
TpexonopH yio KOHCTpyKiiHio.

O n p e a e a e H H e  y c T o f t H H B o c T H  n o a y n p H u e n a .  
P accMOTpHM noaoJKeHne noaynpn uena  Ha HaKaoHHoft naom aaKe 
npn e ro  onpoKnabiBaHHH b CTopoHy yiKUOHa (pnc. 1 ). P lp ean oao- 
>khm, h to  noTepa ycToftHHBocTH noaynpn uena  npoH3oftaeT npn 

o
y ra e  .HaKaoHa n a o m a a K H  a „  , npn k o top om  peaKuna pa3rpyH?eH- 

Horo K oaeca  noaynpn uena  paBHa Hyaio. B oöm eM  cayn ae Ha no- 
ayn pnu en , KpoMe coöcTBeHHoro Beca, Beca rpy3a  h peaKUHH ce- 
aeabH O -onopH oro ycTpoftcTBa R 0, aeftcTByeT ueHTpoöenrHaa ch- 
aa  C n , HanpaBaeHHaa npoTHB onpoKHabmaHHa (4>opM yay a a a  
onpemeaeHHa ueHTpoöeacHoft cnabi m ojkho HaftTH b KHnre B. B. 
Toab u a  h B. C. ÖaabKeBnna [1 ] ) .

BoKOBaa mecTKOCTb p eccop u  3HanHTeabHO öoabm e ee »e cT K O - 
cth  b BepTHKaabHoft naocKOCTH, nosTOMy a a a  ynpomeHHa pac- 
neTa m o >k h o  npeHeöpenb aeiJiopMauHeft peccop  b ropH30HTaabHoft 
naocKOCTH. K p oM e Toro , ycaoBHM ca, hto  öoKOBbie peaKUHH ae- 
BOH H npaBOft peccop  OÄHHaKOBbl. B  TpeXOnOP'HOft KOHCTpyKUHH 
KpyneHHe paMbi noaynpH uena HeBeaHKo, hm  Tanm e imojkho npe- 
neöpenb.

n p n  oaHHaiKOiBoft jKecm ocTH  peccop  npoaoabH oft ocbio o ob o - 
p o fa  Ky30Ba noaynpH uena HBaaeTca au  hhh, coeaH H aiom aa npo- 
aoabH yio ocb ceueabH o-onopH oro  ycTpoftcTBa c toh koü  noßopo- 
Ta Ky30Ba O  b naocKOCTH och Koaec. Tonua O  HaxoaHTca no och 
CHMMerpnH Ky30Ba Ha ypoBHe KpenaeHna k  HeMy peccop  [2], Toh- 
Koft noßopoTa och K oaec noaynpH uena O i b BepTHKaabHoft naoc- 
k oc th  HBaaeTca nepeceneHne naocKOCTH CHMMeipun 3Toft och c 
HHHneft, coeaHHaroiueft toh k h  KOHTaKTa iuhh c onopHoft n aom aa- 
Koft. PaccMOTpnM pa3ÄeabHo paBHOBecne Ky30Ba h och Koaec no- 
ayn pn u en a  OTHOCHTeaHbo h coöcTBeHHbix oceft h Tonen tiöbo- 
POTOB.

M oM eH r cna, aeftcTByioiUHX Ha Ky30B, OTHOCHTeabHO toh kh  O  
(b  coKpameHHoM BHae)

M k.„ —  A nxn =  0, (1)

rae M K,n —  onpoKHauBaioiuH ft m o m c h t  «y3 0 B a  noaynpn uena;

Mfc.n — ( G n S lü  Tn Tn) {R q Sin Tn C \  COS Tn) hm

A n • xn —  BOCCTaHaBaHBaroiuHft m om cht peccopH oro  noaßemHBa- 
hhh; A n —  yraoB an  >Kecm ocTb p eccop n o ro  noaBeiUHBanHn; 

A n *= Q $ )K p ,n l?n + /cm (noapoÖ H ee 0 6  onpeaeaeHHH yraoB oft

.»ecTK O C TH  n oaß ecK H  cm. b p a ö o T e  [3]; t „  —  y r o a  M e jK a y  n y3 0 - 
bom  (p a M o ft )  h o c b io  K o a e c  n o a y n p n u e n a ; G n —  B ec K y30B a n o 
a y n p H u e n a  c rp y3 0 M ; y n —  y r o a  H aK aoH a  K y30B a  n o a y n p n u e n a  k 
ro p H 3 0 H T y ; H n —  paccTO H H ue o t  ueH Tpa  T s m e c T H  K y30B a n o a y -  
n p n u en a  a o  t o h k h  n o ß o p o T a  K y30B a O  b naocKOCTH o c h  K o a e c ; 
C i —  peaKUHH b ceaeubH O -onopH O M  y c T p o ftc T B e  n o a y n p H u e n a  o t  
aeftcTBHH ueH TpoöeJKH oft cn ab i C n; A ip .n —  urecTKOCTb p e c c o p  c 

o a H o ft CTopoH bi K o a e c  n o a y n p n u e n a ; L  "  —  p e c c o p n a n  noaen no- 
a y n p n u e n a ; j c m  —  y ra o B a n  n<ecTKOCTb C T a6 naH 3aTopa .

M o M e H T  c n a ,  a e f t c T B y io m H X  H a  ocb K o a e c ,  O TH O C H TeabH O  t o h k h  

O i ®  C O K pa iU 0H H O M  B H a e

•^n Tn "h M  n -(- F nX n 0 ,5  } K u-n B n ß„ =  0 ,  , (2)

rae M n —  onpoKHabiBaK)iUHft m o m c h t  o ch  K oaec noaynpn uena ; 

M n =  [G n s in  (Tn —  t„ ) —  C'n co s  ( t „  —  t „ ) ]  r n.

} K m.n —  cpeaHHH »cecTKOCTb iuhh  Koaeca noaynpHuena; B n —  
KoaeeHan Koaen noaynpnuena; ß n —  yroa  HaKaoHa o c h  Koaec 

noaynpnuena k  naom aaKe; Gn —  Bec o c h  noaynpnuena c Koae- 
caMH (HenoapeccopeHHan nacTb); r n —  paccTOHHue o t  u em p a  
THHcecTii o c h  Koaec ao  t o h k h  O i  Ha ropH30HTaabHoft naoiuaane

R n  — (@ n  R q)  ( l n  x n ) ' ( ß n  ~ ~  C l )  T n)

—  'ö o K O B a n  c n a a  B 0 3 a e ftcT B H H  K y 3 0 B a  H a o c b  K o a e c ,  n p H K a a a b i-  

B a e M a a  b  TO H Ke O .

H 3 reoMeTpHHecKoft cbh3h  Meu<ay yraaMH noayHHM

T «  =  a H + Tn +  ßn- 0 )

3 t h  T p n  yp a B H eH H H  o n p e a e a n io T  n o a o > K e H H e  n o a y n p H u e n a  

n p n  3 a a a H H 0 M  y r a e  H a K a o H a  n a o m a a K H  a „ .  H 3  y p a B H e H H ft  ( 1 )  —  

(3) m o ik h o  n o a y H H T b  y r a b i  H a K a o H a  K y 3 0 B a  h o ch  K o a e c  y „ ,  X n 
h ß n , c  n o M o m b io  K O T O p b ix  a e r K o  H a ftT H  m e p e r p y 3 K y  p e c c o p  h 

IUHH.

H o  ycaoBHio noTepn ycToftHHBocTH noaynpnuena b m o m c h t na- 
n a a a  onpoKnabiBaHHH peaKUHH pa3rpy»:eHHoro Koaeca paBHa Hy
aio h bch  Harpy3«a Q n npnxoaHTCH Ha apyroe  Koaeco

Q n  =  f ö n  G n —  R o ) (Tn zn) “l“ ( G n ß G n C j )  S in (T/j t h) .
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26 AßTOMOÖHJIbHafl npOMblLUJieHHOCTb JV» 1, 1962 r.

n o  onpeaeaeH H io

noÄCTaBHB 3HaneHHe ß„ b ypaBHeHHe ( 2 ) ,  noayHHM cnereM y 
a ß yx  ypaBHeHHH nonepenHoft ycTofiHHBocTH noaynpHirena c a n y -  
MH HeH3BeCTHbIMH \ n H Xn \

Mfe.ni'ln) -Anzn ~  0  )

A nz n ' , t„ ) -{- F n ( f n , %n) X n 0 ,5  B nQ n (yn , x„) =  0 . (2  )

3 i a  CH deM a TpuroHOMeTpHHecKnx ypaBHeHHii pemaeTCH noa- 
öopoM . U ,ejiecoo6pa3H o 3aaaTbcn y raoM  y n . H 3 ypaBHeHHH (1 ) 
onpenejiHM  y ro ji x n h noacTaBHM 3HaneHHH y n h t „  b ypaBHeHHe 
(2 ' ) .  O npeaeaH B  3HaneHHe y r jioß  y n h x „ ,  noayHHM H3 ypaBHeHHH 
(4 )  y r o j i  ß n , a H3 ypaBHeHHH (3 )  —  hckom hh y ro ji nonepenHoft 

ycToÖHHBocTH noaynpH uena a n . JXiih H acrao ro  caynan  npn o T c y i-  

c tb h h  ueHTpoöejKHoii CHJibi C n m ojkho npeo6pa30BaTb CHCTeMy 
ypaBHeHHii. Pa3aojKHM  sin  ( y n — x n )  h cos ( y „ — x „ )  na cocraB - 
am om n e. n p H  ö tom  npHMeM (BBHjty HeöoHbmoft BejiHHHHbi y ra a  t ) ,  
h to  s i n t  =  T  h co s  X — 1. O ’KOHHaTejibHo inojiynHM o ä h o  ypaBHe
HHe C OÄHHM HeH3BeCTHbIM

fG „ (H n -\- X n) -\ -G n r n —  R 0 (hn -f- JV„)] sin yn -— 0,5 B n x

X (G n +  G'n —  R 0)  cos 7„  —  ~ ~  (G n H „ —  R 0 hn) x
A n

X { 0 ,5 ß „  (G „ -j -  G n —  R q) s ' n Tn +  \ G n r n 4~

+  ( G „  —  Ro) -X'n] cos Y„} sin =  0 , (5 )

r a e  h n —  pa'ccTOHHHe o t  n p o a o a b H o ft  och  c e a e a b H o -o n o p H o ro  
y c T p o fic T B a  n o jiy n p H u e n a  ä o  toh kh  0 .

3 t o  ypaBHeHHe TaKJKe pemaeTCH noaöopoM . OnpeaeaHB y n H3 
ypaBHeHHH (1 ) ,  noayHHM y ro a  T „  h t .  ä.

H 3 ypaBHeHHH (5 )  bhäho, h to  Ha ycTOHHHBOCTb noaynpnuena 
ßnaroTBopHoe BanaHHe 0Ka3biBaeT noBbiimeHne BbicoTbi ceaeabHO- 
onopH orö  ycTpoficTBa h yßeÄHHeHHe yraoB oft jm c tk o c th  peccop- 
HOTO nOÄBeiHHBaHHH, KOTOpyiO MOJKHO H3MeHHTb 3a CHeT JK6CTK0- 
CTH CTa6HÄH3aT0pa.

y c T O H H H B O C T b  T H T 3 H 3 B C O C T a B e  a B T O l I O e S j a .  
n o c n e  noTepn ycToÖHHBocTH noaynpm ren  noBonaHHBaeTCH b o - 
K p yr npoaoabH oft och  ceaeabH o-onopH oro  ycTpoficTBa, öokoboh  
3a3op b  c e a a e  ycTpaHneTCH, h noaynpH iren ynnpaeTCH b Tnran. 
TaK  KaK coöcTBeHHan nonepenHan ycTOHHHBOCTb Tnrana 3H3HH- 
TenbHo Bbirne yCTOHHHBocth  nonynpHirena, to  Tnran 3aaepJKHBaeT 
onpoKHflbiBaHHe noaynpHixena. CyM eeT an  Tnran ocTaHOBHTb onpo- 
KHÄbiBaHHe noaynpH irena, 33b h ch t  o t KOHCTpyiKUHH Tnrana h Be- 
ÄHHHHbi 6 okoboto  3a3opa b ceaae.

n p e jK a e , neM paccMaTpHBaTb ycTöftnHBocTb Tnrana b cocTaße 
aBTonoe3Äa, h co6xoäh m o onpeaeanTb  onpoKHabiBaiomHft momcht 
M c, c KOTopbiM n oaynpn nen  aeftcTByeT na Tnran nocne ycTpaHe- 
hhh ö o k o b o to  3a3opa b ceaa e .

nonojK eH H e noaynpn nen a  b s t o t  m omcht noKa3aHO Ha pnc. 2. 
H annraeM  ypaBHeHHH paBHOBecnn Ky30Ba h och « o a e c  noaynpn - 
pena, aHanorHHHbie ypaBHeHHHM (1 ) h (2 ):

^ K . n  (" in ) 11 ~Ti ~  M c \ (1  )

A„xn +  M 'n ("Tn - z n) +  ? n (T n . Tn) X n —  0 ,5  B nQ n {'{„, x„) =  0 .  (2 ')

JXjih nacTHoro cnynaH, npn OTcyTCTBHH ueHTpo6e>KHoii chäb: 
C n H3 3T0H CHCTeMbi ypaBHeHHH MOJKHO HCKÄKJHHTb.yrOÄ Xn H Ha- 
nHCaTb npHMyiO 3aBHCHMOCTb BenHHHHbl M c OT y m a  y „

MOJKHO Bbipa3HTb 33BHCHMOCTb M c — f ( y n )  B BHÄe ypaBHeHHH OipH- 
MOft JIHHHH

M c =  ayn —  b, (7)

r p e  a  n b —  nocTOHHHbie BenHHHHbi.

J Iä h  n ocn eÄ y io m H X  pacneTO B yAo 'Ö H ee Bbipa3HTb 3 to  yp aB H e
HHe b  tjjyHKpHH y r n a  n oB op o T a  paM bi TH ran a  y m. 3  b  h ä o c k o c t h  
e r o  3aÄH eft o c h . Pa3H H n a  M eJKÄy yrn aM H  Y n  h  y m .3■ paBH a y r n y  
ßoK O B oro  noKanHBaHHH c eÄ en b H O -o n o p H o ro  y c rp o ftc T B a  0 nm oc

3a3op A  M e jK A y  onopH biM  j ih c t o m  n on yn p H u en a  h onopH Q ji n n oc - 
KOCTblO CBÄHa.

3 a 3 o p  A  noH ynaeTCH  H3-3a H en n oT H oro  KpenneH H H  u ik b o p h h  b 
BepTHKanbHOM HanpaBneHHH. O öb iH H o A = 1 — 2°. O T c ro a a

=  a  ( ~!m3 “ l-  ® “ h  —  b

HÄH

M c =  ayma— b1. (7 ')

n pH M eM , HTO n oT e p n  yCTOHHHBOCTH TH raH a np0H 30H ÄeT  npn  

y r n e  H aKnoH a n nou jaÄ X H  n  m , n pn  k o to p o m  p ea K iin n  p a a rp y jK eH - 

H o ro  K o n e ca  3 a Ä H eö  o c h  T n ra n a  paBH a H yn io . B  s t o t  m o m c h t p e - 
bkh h h  p a 3 rp y jK e H H o ro  K o n e ca  n ep ea H e ft o ch  T H ran a  oöb iH H o hs 
paBHa H 'ynio, h o  n pn  Ä an b H e ftm eM  n o ß o p o T e  3aaH eft nacTH  T n ra n a  
BOCCTaHaBJiHBaiomHft MOMeHT n ep ea H e ft aacTH  H a p a c a a e T  3H3HH- 
TeabH o M eaaeH H ee , neM  onpoKH abm aiO H iH ft m o m c h t 3 aaH eft nacTH  
T n ra n a  h n o a y n p H iie n a . TaKH M  oß p a3 0 M , n e p e a n n n  n acT b  TH ra- 
na He M o * e T  3 a a e p jK a T b  onpoKH H biBaH H e a B T o n o e 3 a a . T (ä h  y a o ö -  
CTBa p a cn eT a  Bce c h ä h  h H arpy3K H , n p a x o a H in n e c H . Ha T n ra n , o t -  
HeceM k  n ep ea H e ft h 3aaH eft ochm . n p o a o a b H b iM  CM emeHHeM  ce- 
a e n b H o -o n o p H o ro  yc T p o ftcT B a  oTHOCHTeabHo 3 aaH eft o c h  T n ran a  
n p eH e6 p era eM  B B n ay e r o  H eö on b m o ft BeaHHHHbi (180— 220 m m )

A„\Gn(Hn \~Xn) ^ G n rn — Ro(hn -j- Xn)\ s ' n Tn — 0, 5 B n (G n -I- G n —  R 0)  cos -p,
M c — ------------------------------------------;--------------------------- ;--------------------------------------------------  —

—  0 ,5 ö „ (G „~ 4 - G n —  Ro) sin yn —  [G n r n -\ -{G n —  Ro) X n] cos

{G „H „  —  R 0h„) {0 ,5  B„ (G n +  G'n —  R 0)  sin T„  +  [G  r „  +  (G n— R a) X „ ] cos -]„} sin -jn
—   ; ;    • (6 )

A „ —  0 ,5 B n (G n +  G „  —  R 0)s in y n —  [G n r n +  {G n — R 0)  X n] cos y„

Ha 0CH0B3HHH BTOpOÖ CHCTeMbi ypaBHeHHÜ nOCTpOHM rpa<J)HK 
33BHCHMOCTH M c—tf(yn) .  Ü 3 paCHeTOB, npOH3BeffleHHblX anH pa3- 
ÄHHHUX aBTOnOe3HOB, y a a a o cb  yCTaHOBHTb, HTO 3Ta 3aBHCHM0CTb 
6aH3Ka no CBoeMy xapaK T epy  k  npnMoft j ih h h h , BcaeacTBHe nero

n o  cpaBneHHK) c 6a3oft T n ra n a . n e p ea H H H  h  3 3 h h h h  h s c t h  Tnra- 
na coeaHHeHbi M escay coöo ft paMoft, yraoB an  jKecrKOCTb- KOTopoft 
Ha ajiH iie 6a3br c*6o3HaHeHa nepe3 j p b Kz-cM/pad. C xeM a saaHeft 
nacTH  T n ra n a  h a e ftc T B y io m H e  Ha n e e  c h ä h  m oKa3aHbi Ha pn c . 3.
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JVs 1, 1962 r. AßTOMOÖHJIbHafl npOMWllIJieHHOCTb

Hanmne.w ypaB H eH H e paBH O B ecna 3 aaH eft wacTH paM bi Tarawa c 
ceaeab H O -on op H b iM  ycTpo flcTB O M , anaaorH W H oe yp aB H en H io  ( 1 ) ,

rae

M ma M c —  M p  A ,naxma — 0 ,

=  (G / 7 I3  s * n  ~{m 3 ^ m 3  c o s  ~ im a ) H m a

( R q  Sin ~{m 3  C \  COS ~ lm a ) ^ m a 'i

(8 )

A m3 =  Q , b ) K p m 3 L m3 (cTa6HjiH3aTopa Taraw  oöbiwuo ne HMeeT);

M p —  MOMeHT KpyweHHH paMbi T araw a; M p =  j p (^m3 —  ~fmn)-

Y p aB H eH H e paBH O B ecna 3aaH eft och  T a ra w a  aHaaorHWHO yp aß - 

HeHHK) ( 2 ' ) .

A m 3  i/ n a  4 "  ~\~ F m a  X m a  0 > 5  ß m j  Q m a  —  0 ,  (9)

rae

M m 3  —  \ G m 3  s i n  ( 7 m a  x m a )  C m 3  c o s  ( " lrn 3  T m .a )] r m a\

Fma  =  ( ß m a  rf" ^o) s in  (."im3 xm3) (Cma  “F  ^ l )  COS i^ma Traj) 

Qma — (G ma 4~  G m3 +  Ro) c o s  (ma —  T«is) +

+  ( .C m a  +  C m 3  " i "  C l )  S i n  ( ~ lm a  x m a )  • 

yroa  ßn,3 onpeaeaaeTca no tßopMyae 

n Q m a

)R tu m 3  R m a

yroa

— ~im3 xm3 Pma-

CxeMa nepeaHeft wacTH Tarawa noKa3aHa Ha pnc. 4. ypaBH e
HHe paBHOBecHa n ep ea H e ft wacTH paM bi Tarawa HMeeT TaKoft BHa:

\ m n x mn =  Q , ( l 1 )M m n  ~ f~  M p  A  fj

rae

M m n  —  { G m n  ®ln ‘im n  G m n  ^OS 7m«) H m n >

Amn  = 0 , 5  )K.pmn Fmn ■ 

yp aB H eH H e paBH O B ecna n ep ea H e ft o ch  T araw a  

A m n xm n Jr  M m n - \ - F  mnXmn 0 ,5  }Kutmn B m n $mn =  0 , (12)

rae I ;

M mn =  [G mn Sin (7mn Tmn) ( imn  xmn)] ^mn*

Fmn ~  Gmn  (Tmn xmn) G'mn YOS ( imn xmn) •

T a x  KaK y r o a  H aK aoH a u m oaHHaKOB a a a  B c e ro  T a ra w a , t o  h 3 
reoM eTpnw ecK H x cooTiiom eHHfi HMeeM

I m n  x n ■P* 7 m 3 (13)

O n p ea ea H B  H3 ypaB H eH H a (12) y r o a  ßmn, n oacTaB H M  e r o  b 
ypaBH eH H e (13). B s t o  ace ypaB H eH H e n oacTaB H M  h 3H aw eH ne y r 
a a  $m3 H3 ypaB H eH H a (10 ); noayw H M  ypaB H eH H e (13 ')- B  p e3 ya b - 
T aTe p acw eTa  noayw H M  cn cT eM y  w eTb ip ex  ypaBH eH H ft ( 8 ) ,  (9 ) ,  (11) 
h (13') n on ep ew H o ft ycToftw H B ocTH  T a ra w a  c weTbipbM a H eH3BecTv  

HbIMH y ms » x ma , Y mn H Xmn

(  im 3  im n )  ( x n n)
M n ,

Amnxmn “i“ M mn ■

0 ,5  M m m n B l
=  0 . (13 ')

B yp aB H eH H ax  (8) h (9) T p e T b e  H eH 3BecTH oe y mn, B x o a n T  T o a b - 
ko  b BbipaaceHHe M p, nosT O M y b nepBOM n p a ß a H k e H H ii npeH e- 
S p e ra eM  3naweHHeM M p b ypaBHeHHH (8 )  h p em a eM  CHCTeMy yp a B - 
neHHft (8 )  h (9) cn o c o ß o M , onncaH H biM  Bburne. T Ioayw eH H b ie  y r -  
Jiw Y ma h T „ 3  n oa cT a B a a eM  b ypaB H eH H a (1 1 )  h (1 3 ' )  h o n p e -
a e a a e M  Vmn H Ymn*

3H aw eH na y m 3  h y «  n o a cT a B a a eM  b BbipaaceHHe a a a  M p h 
b h ob b  p em a eM  CHCTeMy ypaBH eH H ft c  w eTb ip tM a  HeH3BecTHbiMH. 
B ßoabiiiiHHCTBe ca yw a eß  B T o p o ro  n gH ß aH w eH H a  B n oaH e a o c T a -
TOWHO.

Z la a  T a raw eft c p aM o ft M a a o ft  JKecTKOCTH Ha Kpyw eH H e jp, THna 
paM bi maccH 3H JI-150 , mohcho n p eH eöp ew b  BanaH H eM  n ep ea H e ft 
wacTH Ha ycTOHWHBOCTb a B T o n o e3 a a  h p e iila T b  CHCTeMy yp a B H e
HHft C WeTbipbMH HeH3BeCTHbIMH TOabKO B nepBOM npHÖaHHCeHHIT. 
b H a a  y ra b i y  h t ,  H3 ypaBH eH H ft (10) h (12) o n p e a e a n M  Beanw a- 

Hbi y r a o B  ß m3 h ß m„ ,  a H3 ypaB H eH H a (3 ') —  y r o a  a m .

(1 0 )

(3 ')

P hc. 4. Cxewa nepeanen wacru Tarawa h aeiicTByrom He Ha nee
cnabi.

TIoayweHHoe 3HaweHHe a m cpaBHHBae\i co  3HaweHHeM a n , 

ß oaw n ee Ha h h x  h  HBaaeTca k p h t h w c c k h m  yraoM  nonepewHoft 
ycToftwHBocTH aBTOnoeaaa.

O n p e a e a e H H e  n p e a e a b H o  a o n y c T H M o f t  u e H i -  
p o 6 e * H O H  c n a b i .  B b iB eaeH H b ie  ypaB H eH H a non epew H oft 
ycToftw H BocTH  a B T o n o e3 a a  n o 3 B o a a io T  o n p e a e a H T b  n p e a e a b H o  a o -  
n ycTH M yio  n eH T p o6 eH (H y io  c n a y  n pn  -3aaaHHOM y r a e  a . ü p e a B a -  
pHTeabHO a a a  yn pom eH H H  pacw eT a  3 a a a e M c a  y r a o M  ß n (n p n ß a H -

o G n -\ -G n Ro 
xceHHo ß «  =  ------------------------------Toraa H3 ypaB H eH H a (3) noayw H M

W -u in R n
3aBHCHMOCTb M e » a y  y r a a M H  y n h  T n . Pernaa n e p B y io  C H C TeM y 

y p a B H e H H a  c o B M e c rH O  c 3 T 0 ft  3 aB H C H M 0C Tb io , o n p e a e a n M  HCKO- 

M y io  B eaH W H H y C n m i i  a a a  n o a v n p n u e n a .
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O n p e a e a e H H e  BeaHHHHbi C max ÄJIH aBTOITOe3A3 HGCKOJIbKO CJIO>K-
n ee .

Mojkho npHHHTb, hto ÄBH*eHHe aBTonoe3aa nponcxoauT no. 
oaHOMy paauycy c  neH3MeHHoft yraoBoft CKopocTbio. Toraa coot- 
HomeHHe Meucay ueHTpoöe>KHbiMH CHJiaMH THrana h nonynpHuena 
ÖyaeT nOCTOBHHbIM H paBHbIM OTHOIIieHHIO HX BeCOB. H3 BTOpofl 
CHCTeMbi ypaBHeHHH npn noMomn rpaiJiHneciKoro nocTpoeHHH on- 
peüejIHM 3aBHCHMOCTb Mc OT y n (hjih y m 3h  3Ty 33BHCHMOCTb 
nocTaBHM b  nepßbie aßa ypaBHeHHH CHCTeMbi ypaBHeHHft c  ne- 
TbipbMH HeH3BeCTHbIMH. (B  nepBOM npHÖJIHJKeHHH BJIHHHHeM M  r, 
npeHeßperaeM). Ytjiom ßm3 3aaaeMCH.

G„ ß o

m B„wm3 ma

OTCHDÄa

i —  xm3 —  am  ~ i '  ß »

■Hcnojib3yH s t o  ypaBHeHHe, H3 CHCTeMbi ypaBHeHHH c neTbipbMH 
HeH3BecTHbiMH onpeaeuHM Cmax aBTonoe3aa.

n p n  o n p e a e a e H iin  Cmax H eoöxoaH M O  y n e e rb , h to  npaB H jibH oe 
p em eH H e Ö y a e T  t o j ib k o  n pn  OTcyTCTBHH ö o k o b o t o  CKoabuceHHH 
KOJieca n o a y n p H u e n a  h T H ran a . B nacTH ocTH , a jih  n o a y n p H u e n a  
9 t o  y c jio B H e  yaoBJieTBopH eTC H  n pn  B mn< y R m „ (cm . pnc. 1 ) ,  
r a e  cp —  KoaijMjiHUHeHT cuen jieH H H  (u e ftcT B H T eab H oe H an p aB ae- 
HHe F un npoTHBonojiOHCHo noK a3aH H O M y Ha p n c. 1 ).

Oiciona

( C n ~ \~Cn —  C i)max <  ( G „  - f  G n —  R 0)
9 ~\~ tg an

1 —  f  t g  a „

yHHTblBan, HTO h M n
H anHineM  BbipasceHne a a n  b o c -

L m n — 80,6 CM; H m n — 47 CM; fm n  — 82 CM; A o m n — 70 CM; 0 — 12 J 
/p =  120 ica^/a=686 000 KZCMjpad.

iJXjisi o n p e u e jie H H H  y c T o f in u B o c T H  n o j i y n p u u e n a  B o cn o jib 3 y e M C H  

y p a B H e H H e M  (5 ). r io a c T a B H B  HHCJiOBbie 3H an eH H H , n o j iy n i iM  

845 000 sin Yn —  481 000 cos y n —  65 000 sin2 Yn —  45 000 sin yn X 
Xcos Yn=0.

FlyTeM noaöopa HaxouHM Y n = 3 2 °.
3H aneH H e Yn noacTaB H M  b  ypaB H eH H e (1)

513 300 sin 32° —  3,81 • 106 Tn=0.
OTcioaa t „ = 4 p.

3HaneHHe ßn n oaynH M  H3 ypaBHeHHH (4) 

4575 cos 28°
ß„ =  -----------------  =  0,0274 =  1,5°.
Vn 700 - 210 

B H Tore an =  26,5°.
B ,j ih  o n p e a e a e H H a  M O M em a  b  c e n a e  n o c jie  onpoKHÄbiBaHHH no- 

J iyn p n u en a  n oacTaB H M  HHCJiOBbie 3HaneHiiH b ypaB H eH H e (61 h n o- 
CTpOHM rpa<})HK 33BHCHMOCTH M c OT Yn (pHC. 5).

(1 4 )

_ y r J i o B a a  x e c T K O d b  p e c c o p H o r o  n o a B e m H -  
B a H H H. ripn  paCCMOTpeHHH paBHOBeCHH Ky30Ba H OCH KOJiec 
n p ea n oa a ra ao cb , h to  y ra o ß a a  »cecTKOCTb peccopH oro  noaßeiHHBa- 
HHH OCTaeTCH nOCTOHHHOH npH mOBOpOTe Ky30Ba. OflHaKO 9T0 He 
B ceraa  BepHO. B c jiyu ae  yn op a  o u h o h  H3 peccop  b Öyißep, yrjioB an  
acecTKOCTb peccopH oro  noaßeniHBaHHH yBeaHHHBaeTca B asoe , TaK 
KaK Ky3oß Tenepb noBopaHHBaeTCH BOKpyr BbiKjnoHeHHoft peccopbi. 
C jieuoBaTejibHO, BoccTaHaBJiHBaioiuHH m om ch t peccopH oro  noa- 
BeUIHBaHHH

M g p  =  0 , 5  } K p  L i  t0  +  M p  V  (T  -  t0 ) +  j e m x,  ( 1 5 )  

rae* T° —  yroji, npn k o to p o m  BbiKmonaeTca peccopa.
3 t o  BbipasceHHe cnpaBeaanBO npn t > t °. IlosTOMy npeaBapu- 

TejIbHO CJiemyeT npOBepHTb B03M0>KH0CTb BblKJIIOHeHHH peccopbi. 
HanpHMep, npn pacueTe noaynpnuena noacTaBHM 3HaneHHe %n b 

ypaBHeHHe (1) h  onpeaeaHM BejiHHHHy y n . H3 ypaBHeHHH (2) 

HaflaeM 3HaueHHe ß„ h  cpaBHHM ero co 3HaneHHeM ß ^ f , noayHen- 

HbiM H3 ypaBHeHHH (4 ). npH ß° < ß ^  , caeayeT noab-
30BaTbCH (ßopMyaofl (15). Ecan peccopbi noaynpHuena Han THrana 
COCTOHT H3 OCHOBHblX H UOnOaHHTeabHblX, TO npH mOBOpOTe Ky30- 
Ba y OaHOH H3 peccop MOUCeT BblKaiOHHTbCH H3 paÖOTbl aonoaHH- 
TeabHan peccopa h  ucecTKocTb Beeil peccopbi yMeHbuiHTCH. B s t o m  
caynae Ky30B noBopaHHBaeTCH BOKpyr ueHTpa ynpyrocTH noaBec- 
k h , KOTopbiftcMeiueH b  CTopoHy Öoaee ucecTKoft peccopbi. OÖ03Ha- 
h h m i l\ —  paccTOHHue o t  ueHTpa ynpyrocTH ao öoaee ucecTKofl 
peccopbi; k  —  paccTOHHue ao apyroii peccopbi; M p —  JKecTKOCTb 
OCHOBHOH peccopbi; M p  —  XeCTKOCTb Beeil peccopbi.

h  M p
C T a H a B a n B a io iu e r o  M O M eH T a  p e c c o p H o r o  n o a B en iH B a H H H  n p H  t > t °

M Bp =  0,5 M P £2x° +  M p h l  (x -  x°) +  j cm x . (16)

r i p H i M e p  p a c n e T a .  B KanecTBe npHMepa paccMOTpHM no- 
nepenHyio ycTOHHHBOCTb aBTonoe3aa, HM eiom ero caeayioiU H e na- 
paMeTpbi:

1) noaynpH uen : Gn =  7020 k z ; G n =630 k z \ 7?o=3075 k z ; C n — 0; 
2Kpn =  170 k z/c m ; )K mn =700 k z /c m ; /cm =  1,51 • 106 KZCM/pad; 
B n =210 c m ; L n =  164,5 c m ; H „ = 95,5 c m ; hn =  51 c m ; r n =  51 c m ; 
X on =76  c m ;

2) THran: Gm3 =1380 k z ;  G m3 =  1545 k z ;  Cm= 0 ; M p m 3 =  
=  500 k z / c m ;  M mm3=  1100 k z / c m ;  B m=  175 c m ;  L m3 =107,4 c m ;  

f f m s  =63  C M ;  h m  3 =73  C M;  T m 3 =54  c m ;  X o m 3  ==54 C M , G m n :— 

=  1945 k z ;  G ^ n  =800 k z ;  /KP n  =  160 k z / c m ;  M mmn= 550 k z / c m ;

XlaHHbie a a n  nocTpoeH H H  rp a ^ H K a  c a e a y io m n e :  Yn =  32, 36, 40, 
44, 48, 52°; AJC=1000, 76 000, 148 500, 222 000, 294 000, 
367 000 kzcm .

iH a  ocHOBaHHH rpaißHKa M c— l 056400 Yn— 590 000, y m3 = y n— 
—  (0 4 -A )= Y n  — 13,5°. FlpHMeM A = l ,5 ° .  O T c io a a  M c =
=  1 056 400 Y m j — 341 500. IloacTaBHM HHcaoBbie napaMeTpbi t h -  

rana b  CHCTeMy ypaBHeHHH c neTbipbMH HeH3BecTHbiMH. 

311 000 s in  ~{m3—  2 880 000 xm3 +  1 056 400 lm3 —  341 500 —
—  686 000  ( i n s  —  -{mn) =  0;

2 880 000 xm3 -|- 3 240 000 s in  (7m3 —  xm3)  —  525 000 c o s  • ( i m3—  
—  xms) =  0; 

92 800 s in  lmn -  520 000 r mn +  686 000 (~!m3 -  Tm„) =  0;

7m3 x m3 7 mn 1 ,0 6 1 8  x mn 0 ,0 3 1 2  COS (^ m 3 x m 3)  “ h  
0 ,0 2 1 3  S in  ( y mn x m n) =  0 .

ü p e H e ö p e ra H  b nepBOM npnöaHJKenHH BaHHHHeM M v = 6 8 6  000 
(Y m s  —  Y m n ) ,  p e u ia e M  n o a ö o p o M  n ep B b ie  a s a  ypaBHeHHH h  on - 

%ms =  7°11/. rioayneHHbie 3 HaneHHH 

b  T p eT b e  h  n eT B ep T oe  ypaBHeHHH h on- 

6°34'.

peaeaneM i m3 '=29°45' h 

Y m3 h tm .3 noacTaflaneM 

peaeaneM ymn =  28°25/ h %mn 

OTcioaa M p =  15 950 k zcm .
Bropoe npHÖa»>KeHHe: 

7ms =  30P12'; xm3 7 0 0 r. _  o g o .  _  6 °3 4 '*
■ 0 » lmn ~  ^  » mn u

M p =  14 350 kzcm.
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Pa3HHua c nepßbiMH pe3yabTaTaMH Heßoabinaa, iioaTowy cae- 
ayioiuHe npHÖaHiKeHHH He HMeror CMbicaa. OKOHnaTeabHo y m J =  
=  30°12'; x m 3 =  7°3'. H3 ypaBHeHHa^ (10 ) ßma =  1°39'. Ü3  ypaB- 

HeHHa (3 ')  am =  21°30/. TaK KaK am < ^ a n , to  yroa  noneperaoft
e o

ydofiaHBOCTH aBTonoe3aa a ae =  a n =  26,5°.
H 3 npHBeaeHHoro npHMepa m ojkho caeaaTb  b u b o a . h to  a a a  th - 

raueft, acecTKOCTb Ha KpyneHHe k o top m x  OKoao 120 KZM/epad Hau 
MeHbrne, aocTaTOHHo orpaHHHHTbca nepßbiM npHßaniKeHHeM, t .  e. 
pacoMaTpHßaTb paBHOBecHe ToabKo 3aaHeft n acra  Tarana. 3 to  
3HaaHTeabHo o ö a erq a eT  pacneT, a ToaHocTb pe3yabTaT0B BnoaHe 
npneM aeM aa.

Äpyroft BbiBoa 3aKaroaaeTca b tom, hto npH OoabiueM öokobom 
3a3ope b ceaae (0 okoao 12°) Taraa He b coctohhhh 3aaep>KaTb 
onpoKHÄbiBaHne noaynpuuena, h aaa onpeaeaeHHa yraa nonepea- 
hoh ycToftaHBocTH aBTonoe3aa aoeraTOHHO paccMOTpeTb ycToftHH- 
BocTb OÄHoro noaynpuuena.

I lon ep ea H a a  ycToftnuBOCTb aaH H oro aBTonoe3aa npoßepaaacb  Ha 
cneunaabHOM cteH ae, k o t o p h ö  npeacTaBnaa coßoft naaTcßopMy,

noBopaaHBaioinyiocH BOKpyr oahoü CBoeft CTopoHbi. npn  yrae Ha- 
KaoHa naaT^opMbi a=27,5° npoH3ouiea oTpbrn oahoto «o a e ca  no- 
aynpauena, nocae aero noaynpiiuen ycipaHHa öokoboh 3a3op b 
ceaae h CTaa onpoKHAbmaTb Taraa. TaKHM oßpaaoM, yroa  nonepea- 
hoh ycToftaHBocTH Bcero aBTonoe3aa paBHaaca a a3 =27,5°. Xo- 
pomee coBnaaeHne onbiTHbix h pacaeTHbix aaHHbrx noaTBepacaaeT 
npaBHabHocTb ocHOBHbix aonymeHHÖ, npHHaTbix b pacaeTe.

XtaHHyro MeToanKy pacaeTa peKOMeHayeTca npnMeHaTb npn on- 
peaeaeHHH nonepeaHoft ycTOÜHHBOCTH aBTonoe3aa, cocToaiuero H3 
Tarana h noaynpuuena c Hepa3pe3HbiMH ocbmh «o a ec . B cayaae 
He3aBHCHMoft noaßecKH H3MeHaioTca ToabKo ypaBHeHHa paßHOBe- 
chh oceft Koaec. ü a a  Kaacaoro Tnna He3aBucuMoft noaßecKH Bbmoa 
3thx ypaBHeHHft He npeacTaBUT 3aTpyaHeHuft.
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A B T O M a T  n p H r O T O B J i e H H H  M O A e J lb H O H  M a 3 e o 6 p a 3 H O H  C M e C H  nc
A. C. TPyUlMH, H. B. E<DHMOB

H H H T Ä B T o n p o M

D  n P O H 3 B O Z lC T B E  ToaH oro CTaabHoro aHTba no BbinaaBaae- 
MbiM M oaeaaM  oaHoft H3 o c h o b h h x  onepauuft HBaaeTca H3ro- 

TOBaeHne M oaeae ii, MoaeabHbix 3BeHbeB Hau MoaeabHbix ö a o k o b . 
J lerKonaaBKHe M oaean H3roToßaaioTCH H3 napac{>HHO-CTeapHHOBoft 
CMeCH C pa3aHHHbIMH aoOaBKaMH (MOHTaH-BOCK, JKHpHbie KUCAOTbl 
h a p y ru e  cocTaB aa io iu H e).

riepBHaHaa oßpaöoTKa MoaeabHoro MaTepnaaa 3aKaioaaeTca b 

naaßaeHHH h aoßeaeHHH ero ao onpeaeaeHHoft TeMnepaTypbi (npu- 
MepHo 55— 6 0 °). Ho b TaKOM BHae MoaeabHaa cMecb eure He m o - 
aceT >6biTb Hcnoab30BaHa aaa HaroTOBaeHua Moaeaeft, TaK KaK ec- 
aH 3 an n ib  ee b npecc-ißopMy b uchakom  coctohhhh , OHa aacT 
ßoabiHHe ycaaKH, pe3Ko yBeauHiiTca BpeMa oxaarKaeHHa. h to  He 
no3BoanT npHMeHHTb ee b uchakom  co cto h h hh . IlosTOMy Moaeab- 
Haa CMecb noasepraeTca aaabHeftmeft oßpaöoTKe, CBH3aHHoft c no- 
HHH<etiHeM ee TeMnepaTypbi (ao 45 °) h aoBeaeHueM ao Ma3eo6pa3- 
Horo co cto h h hh . T Io m h m o  s t o to , Moaeabnaa CMecb aoaacHa co- 
aepjKaTb b ce6e 7— 10% B03ayxa (no oß^eMy). Tlpn s t h x  ycao
BHax Moaean noaynaioTCH HaHBbiomeft npoaHOCTH, 6e3 ycaaoK, a 
TaK*e aocTHraeTca HanayHiuee 3anoaHeHne (J>opM.

OnbiT paÖOTbi paaa 3aBoaoB no npoH3BoacTBy tohhoto  CTaabHO- 
ro aHTba noKa3aa, hto  ycTaHOBKH aaa npnroTOBaeHHa MoaeabHoft 
c.MecH, OKcnayaTHpyeMbie Ha 3aBoaax, HMeioT HeyaoßaeTBopHTeab- 
Hbie noKa3aTean b BbinoaHeHHH TexHoaorHnecKHX onepaunft, npu- 
MeHeHHe hx  KpaftHe orpaHHneHo. Bce onepauHH Ha cymecTByioiuHx 
MeuiaaKax BbinoaHaroTca BpyHHyio, a MexaHH3HpoBaHHbie Meuiaa- 
kh  He aaioT CMeCH xopomero KanecTBa.

Ha ocHOBaHHH 3anpocoB 3aßoaoB, TexHoaorHnecKHX Tpe6oBaHHft 
h sKcnepHMeHTaubHbix pa6oT, npoßeaeHHbix b HHCTHTyTe 
HHHTÄBTonpoM, cnpoeKTHpoßaH h  H3roTOBaeH HOBbift aBTOMaiH- 
necKHft arperaT no oöpaöoTKe MoaeabHoft CMecii (pnc. 1).

ABTOMaT npoH3BoaHT caeayioniHe onepauHH:
1) OTaeaeHHe .MoaeabHoft CMecu o t BOiabi nocae BbinaaBKH aer- 

KonaaBKHx Moaeaeft b ropaneft Boae;
2) naaBaeHHe HcxoaHbix MaTepnaaoB c (j)HabTpauHeft h  oTCTan- 

BaHHeM h x ;
3) T p a H cn op T H p oB K y  M o a e a b H o ro  co cT a ß a  n o  oöo rp eB a eM b iM  

TpyöonpoB oaaM ;
4 ) npnroTOBaeHHe MoaeabHoft CMecu b MeuiaaKax c aBTOMara- 

3npoBaHHoft 3arpy3Koft h Bbirpy3iKoft u noayneHHe roTOBoft Moaeab

Hoft ,cMecH co cTporo  3aaaHHbiMH aapaM eTpaM H (TCM nepaTypoft, 
KoaauecTBOM coaepaca iu eroca  B 03ayxa h t . a  ) .

TexHHHecKaa xapaKTepacTHKa aBTOMaTa npHBeaeHa HHH<e.
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ABTOMaT u aa  npHroTOBaeHHa MOueabHoft cMecn c o c to h t  H3 a r 
peraTa  p a 3ÄejieHHH MOueJibHoft CMecn h b o u h  (n o c a e  BbinaaBKH 
aerKonaaBKHx M oaeaeft H3 KepaMHnecKHX oöoaon eK  b ropaneft bo- 
a e ) ,  npoMeacyTOHHoft cm kocth  c naaBHabHbiM arperaTOM, TpaHC- 
nopTHbix cpeacTB nepeaann M oaeabH oro cocTaßa no oßorpeB ae- 
mhm TpyöonpoB oaaM  h Ma3enpHroTOBHTeabHbix arperaTOB, KoaH- 
necTBo KOTopux npHHaTo H3 pacneTa noayneHHa 300 a  t o to b o h  
CMecn 3a 1 nac. HpH stom  ycTaH oßaeno ABa a rp eraTa  c neTbipbMH 
MemaaKaMH h oahh c AßyMa MemaaKaMH (Ha puc. 1 noKa3an 
oahh  arperaT  c ueTbipbMa M em aaKaMH).

PacnaaßaeHHbift MoaeabHbift cocTaB CTeuaeT b a rp eraT  pa3ae- 
aHTeaa (pnc. 2 ) ,  coctoh iu h ü  H3 pa3aeaH Teaa /, cöopHHKa M oaeab
Horo cocTaßa 2,. caHBHoro 6aKa a a a  b o a h  3  h ueHTpoöe>KHoro 
Hacoca 4. CöopHHK M oaeabH oro cocTaBa HBaaerca Hecyuieft koh- 
cTpyKuueft Bcero a rperaTa . O h  HMeeT asoftHbie cTeHKH, M eacay ko- 
TopbiMH UHpKyanpyeT Boaa, n oaorp eT a a  a o  55— 60°. HapyacHbie 
CTeHKH HMdOT TenAOH30AHUH10 H3 maaKOBaTbl H 3aKpbITbI lilHTaMH.

M oaeabH bift cocTaB nepBOHanaabHO BMecTe c Boaoft non aaaeT  b 
pa3aeaHTeab, KOTopuft coctoht  H3 Tpex otccko b .

rtan6oab im iH  OTceK, b k o t o p h ö  CTCKaeT CMecb M oaeabH oro co- 
cTaBa c b o a o h , cHaÖHceH cHCTeMofi n eperop oaoK . n p o fta n  9Ty ch- 
CTeMy, MoaeabHbift cocTaB, HMeioiuHft MeHbmHft yaeabHbift Bec, 
BcnabiBaeT Ha noßepxHOCTb Boaw. üpu aocTH *eH H H  ypoBHa cauß-
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Horo oKHa MoaeabHbiH cocTaB nepeAKBaeTca aepe3 nero  b oähh  
oTceK, a BOÄa aepe3 HHJXHee okho  —  b Ä p y ro fl. i,U,aAee no o tb o - 
ä h iu h m  TpyöaM  MOÄeAbHbift cocTaB CAHBaeTca b c ah bh o h  6ax  cMe-
CH, a BOÄa ----  B CAHBHOfl 6aK BOÄbi. rioM eÄH H Ö  CBapeH H3 AHCTO-
boh  CTaaH, cHa6>KeH u,eHTpo6e>KHbiM saeK TponacocoM  THna FIA-45, 
KOTopbifl B03Bpam aeT B oay  oöpaTH o b a rp e ra T  BbinAaBXH A e rx o -  
naaBKHx MOÄejieft.

M oAejibH bifi cocTaB nepeaaeTcn  b njiaBHJibHbift a rp eraT  no CMe- 
cen p o ß o jiy  5 ueHTpoöexcHbiM HacocoM 4 cneunajibHoft xoHCTpyxii,HH. 
H a co c  npHBO^HTCH bo BpameHHe SAexTpoÄBHraTeAeM 6  moiiiho- 
CTbro 1,7 K8T npn  « = 1 4 2 0  o6/mhh. TlpoH3BOAHTejibHocTb Hacoca 
14 m? I hcic.

CMecenpoBOÄ m ojkc t nepeaaBaTb MOÄeAbHbift cocTaB Ha 3HaaH- 
TejibHbie paccTOHHHH c nOÄÄep*aHH6M  TeMnepaTypbi b 3aÄaHHbix 
np eÄ eaax . BHyTpeHnaa T p yöa  7 
CMecenpoBOÄa, no xoT op o fl nepe- 
KanHBaeTCH MOÄeAbHbift cocTaB,
3aKJiioneHa b T p y ö y  öoA b in ero 
anaM eTpa. B npocTpaHCTBe M e * -  
Ä y  TpyßaMH unpxyAH pyeT  bo- 
Äa, n oA orpeTaa  ä o  55— 60°. 3 toh  
>xe b o äo h  npoH3BOÄHTCH oöorpeB  
cjiHBHoro 6aKa pa3ÄeAHTeAH.

CM ecenpoBOÄ coeÄHHaeT cjihb- 
hoh 6aK c njiaBHJibHbiM arp era - 
tom . riÄaBHÄbHbiH arperaT  
(pn c. 3 ) ,  nOMHMO naaBÄeHHn hc- 
x o ä h h x  MaTepnaÄOB, BbinoAHaeT 
(JjyHKÄHH 3anaCH0H eMKOCTH MO- 
ÄeÄbHoro cocTaBa. nÄaBHÄbHbifi 
a rp era T  c o c to h t  H3 cöopHHxa 
pacnaaBÄeHHoro MOÄeÄbHoro c o c 
TaBa I ;  ueHTpo6e>KHoro Hacoca 2, 
nepeK anußaiom ero MOÄeAbHbifl
cocTaB k Ma3enpHroTOBHTejibHbiM arperaTaM ; naaBHÄbnoro 6a- 
Ka 3  c naponoAorpeBOM ; (fnuibTpa 4 a a h  ohhctkh  pacnAaBAaeM bix 
MOÄeÄbHbix M aTepnajioB  h c h c tc m u  o öo rp eß a  5.

BaK-c6opHHK HMeeT CBapHyio xoHCTpyxuHK). H ap y *H b ie  ctchkh  
6axa TenÄOH30ÄHpoBaHbi mAaxoBaToft h 3aKpbiTbi mHTaMH. Bax- 
c ö o ph h k  pa3ÄeÄeH Ha t d h  oTcexa, coeaHHeHHbix M e *Ä y  coöoh .

O Tcex  I  HBJisfeTcn npneMHbiM, b H ero  nepexanHBaeTCH MOÄßAb- 
Hbiii cocTaB H3 p33ÄeÄHTeÄH, a T a x ix e  3Ä.ecb coÖ H paeica  pacnaaß- 
ÄeHHbiii MOÄeÄbHbifl cocTaB b naaBHAbHOM ö a x e . O tcö k  I I  BbinoA- 
HHeT '(JjyHIKIlHlO 0TCT0HHHK3 MOÄCÄbHOrO COCTaBa OT MexaHHaecKHx 
BKÄioneHHH (necoK , M apm aÄH T), nonaBiiiHx npn pacnAaaAeHHH 
MOÄCÄbHbix MaTepnaÄOB, a Taxxce H3 a rp eraTa  BbinAaBXH A erxo- 
nflaBXHX MOÄeÄeft. B 6a xe  hm 6ä)tch neperopoA K ii ä a h  rameHHH 
HuepTHocTH cocTaBa, noÄyneHHofi o t  nepeaanH HacocoM H3 pa3Äe- 
AHTeAH, H ÄAH 0TCT3HBaHHH BXAKIHeHHft, nOnaBUIHX B COCTaB npH 
nÄaBaeHHH CBeaiHX MOAeAbHbix MaTepnaAOB. OxoHaaTeAbHO ohh- 
oteHHbift MOÄeJibHbift cocTaB ’nepeÄHBaeTca b OTcex I I I  aepe3 
xpaH 6, xoTopb in  HMeeT ÄBa OTBepcTHa, pacnoÄoaceHHbie Ha pa3- 
h h x  ypoBH ax, ä ah  CÄHBa MOÄCÄbHoro cocTaBa b nocAeÄHnft OTcex 
TOÄbXo H3 BepxHHX CÄoeB. B  OTceixe I I I  ycTaHOBÄeHbi Äßa 
ueHTpo6ea<Hbix Hacoca 2  cnenHajibHoft xoHCTpyxpHH, nepeKanH- 
BaxmiHe MOÄeÄbHbift cocTaB H3 naaBHÄbHoro a rp eraTa  b cm xoct- 
Hbie 6axn  x  Ma3enpHroTOBHTeÄbHbiM arperaTaM . H 3 ÄByx ycTa- 
HOBÄeHHbix HacocoB pa6oTaeT  TOÄbxo oähh , BTopoö aBaaeTca 3a- 
nacHHM Ha CÄynafl peMOHTa n ep so ro . J\na 'npeÄOTBpaureHHa B03- 
m o jxh octh  nepeÄHBaHHa MOÄeÄbHoro cocTaßa qepe3 xp a fl b 6a xe - 
c6opHHxe (pn c. 2 ) MOÄeÄbHoro cocTaßa ycTaHOBaeH CHTHaÄH3aTop 
ypoBHa THna CY-1 (Ha pncyH xe He n oxa3aH ), xoTopbiü  0TKÄK)aaeT 
h BXÄioaaeT SÄexTpoÄBHraTeab ireHTpo6e>KHoro Hacoca-paBAe- 
ÄHTeaa.

B a x  oßorp eß aeT ca  boäoh , noÄOrpeToft ä o  TeM nepaTypbi 55—  
60° h n,HpxyÄHpyx)m.eH b Tp y6ax , cocTaBÄaromHX HarpeBaTeÄbHbie 
öaTapen  5 (pn c. 3). B cpeÄHeM oTcexe ycTaHOBaeHbi aeTbipe Ha- 
rpeBaTeaa , a b xpaÜHHX OTcexax —  n o  Tpn HarpeBaTeaa. B ce ro  
b 6 a xe  AecHTb HarpeBaTeAefl. J\ho iöaxa oöo rp eB aeTca  ocoöbiM  Ha- 
rpeBaTeaeM , Tpy6bi x o T o p o ro  yAoaceHbi b o ä  ähom b Te-nflOH30Aa- 
UHOHHOM CÄOe.

. I lo Ä o rp e B  BOÄbi h HHpKyAHUHH e e  ocym ec.TB ÄH K )Tca  H acocH o-H a- 
rp eB aT eA b H o ft CTaHUHefl. B 'n e p e r o p o Ä x a x ,  Ä eÄ am H X  6 a x  Ha OTce- 
XH, CÄeÄaHbl 3aCAOHXH, KOTOpbie OTXpblBaM TCa npH HHCTXe ÄAH 
CAHB3 OTCTOH H BOÄbi. J l  HO 6 a x a  HM eeT yKAOH, n o  KOTOpOMy OT- 
CTOH B  BOlÄa CAHBaKJTCa B CneHHaAbHblH npneMHHX-OTCTOHHHk.

H cxoÄH b ie MaTepnaAbi (napaaHH h CTeapHH) nAaBHTca b 6a- 
xe  3, KOTopbift KpenHTca Ha xpbiurxe cöopHHxa.

riAaBHAbHblH 6aX 3 CBapHOH XOHCTpyKUHH, HMeeT ABOHHbie CTeH- 
x h . Ä A a  Harpeßa BHyTpeHHero 6axa  b noAocTb, M erxÄy CTeHKaMH, 
noA aeTca  nap HH3xoro-AaBAeHHa c TeM neparypoft 100°. H apy>x-

Hbie ct6hxh TenAOH30AHpoBaHbi h 3 a x p u T b i m HTaM H. Ähom 6 a x a  
CAy>XHT p e m e T x a  H3 T p y 6 , BBapeH H bix b ö o x o ß b ie  CTeHXH 6axa, no 
xoT op b iM  n p o n y c x a e T c a  n ap .

napa(j)HH h CTeapHH xyoxaMH (b TBepÄOM coctohhhh) 3arpy- 
hok)tch b 6 a x  Ha pem eTxy. PaonAaBAeHHbifl MOÄeAbHbift cocTaB 
nepe3 pem eTxy  h ceraaTbifl (J)HAbTp 4 cTexaeT b hhjkhhh 6ax.

OHAbTp 4 coctoht H3 Tpex ceTox pa3AHHHoro ceaeHHa; oh ycTa- 
HOBAeH H3XA0HH0, BHyTpb 6aXa. $HAbTp Aerxo BblHHMaeTCH H pa3- 
önpaeTca äah ohhctxh. B nAaBHAbHbifl 6ax ycTaHaBAHBaeTca npyT- 
xoßaa pemeTxa, CAy>xamaa äah 3aÄep>xaHHH xpynHbix BXAKjae- 
hhh, xoTopbie nonaÄaxiT b nAaBHAbHbifl 6aix c napaifiHHOM h CTea- 
pHHOM. PemeTxa Aerxo BbiHHMaeTca äah ohhctxh.

n e p eÄ a a a  MOÄeÄbHoro cocTaßa  b eMxocTHbie 6axH , x  Ma3enpn- 
roTOBHTeAbHWM arperaTaM , ocym ecTBAaeTca ueHTpo6eJKHbiM Haco-

P hc. 1.

COM 2 C npHBOÄOM OT SAeXTpOÄBHTaTeAH MOmHOCTbKD 1,7 KBF, 
«=1420  o6/mhh. ripoH3BOÄHTeAbHOCTb Hacoca 14 Ms/<iac. Hacoc 
xpenHTca Ha Kpbimxe nAaBHAbHoro arperaTa.

P hc. 2.

B cacb iBaxjm aa Tp yöa  7 Hacoca coeÄHHeHa c BcacbiBaximHM 
naTpyöxoM  8  mapHHpHO. Ha xoHne Bcacbmaxim eft Tpyöbi 3axpen- 
AeH nonAaßox 9, xoT opu ft nocTOHHHO npn ak»6om ypoBHe MOÄCAb-
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Horo cocTaßa  aepjKHT Tp yß y  Ha noBepxHocTH cocTaßa, h to  oöec- 
neHHBaei nocTOHHHbift o r ö o p  M oaeabH oro c o d a B a  c  BepxnHX 
caoeB. OßpaßoTaHHbift pacnaaßaeHHbifi MoaeabHbift cocTaB no 0 6 0 - 
rpeBaeMOMy CM ecenpoBoay 10 moaaeTCH b  eMKOCTHbift 6an, cay- 
acamnft npoMOKyTOHHoft h Heo6xoflHM ofi eMKocTbio n epea  Ma3e- 
npHDOTOBHTeabHbiM arperaTOM 1 (pn c. 4 ) .  EMKOCTHbift (5aK 1 no- 
q to h h h o  HanoaHHeTCH MoaeabHbiM 'cocTaBOM ao onpeaeaeHHO.ro 
ypoBHH ( b  3aaaHHbix n p e a e a a x ).

EMKOCTHbift 6 a K  COCTOHT H3 BHyTpeHHeTO ißaKa H H30aHU,H0HH0r0 
KOJKyxa. BHyTpeHHHH 6aK  1 CBapHOft KOHCTpyKUHH C UBOÜHblMH

3tom  n oaa ioT C H  3ByKOBOH h CBeTOBOH CHTHaabi Ha n ya b T e  yn p a B - 

a eH H n .

P hc . 1.

cTenKaM H . f l a a  e r o  o ß o rp e ß a  b n o a o c T b  M e w a y  CTeHKaMH n o n a e i-  
ca  r o p a n a a  B o a a . H a p y w H b ie  CTeHKH Ten aoH 3 oaH poB aH b i h  3axpb i- 
Tbi HjHTaMH. B  6 a K e  ycTaH O B aeH  nonaaßK O B bift cw rH aaH 3aTop  yp oB - 
hh 17 Tn n a  Cy-1. f l p n  noHHHceHHH b ö a n e  ypoBH H  M o a ea b H oro

Moäe/ibHan c tis cb  B BMKOcmHbiä Buk

EMKOCTHbie 6aKH 1, CM ecenpoßoa 2 h ao3aTopbi 
Ma3enpnroTÖBHTeabHbix arperaTOB 3 oöorpeßaiOTCH 
o ä h o h  b o ä o h , KOTopan unpKyaHpyeT c  TeM nepaTy- 
poft 55— 60°. EIoÄorpeB B o a «  h ee nHpKyaauHH ocy- 
mecTBaaroTCH HacocHo-HarpeBaTeabHoft eraHUHeft c
u.eHTpoße>KHbiM HacocoM Tnna E 11/2 K M -6. H 3 eM- 
KoeTHoro 6axa  1 caMOTeKOM MoaeabHbift cocTaB no- 
CTynaeT b acw aTopu  3 Ma3enpHroTOBHTenbHoro a rp e 
raTa.

M a3en pH roTO B H TeabH b ift a rp e r a T  c o c t o h t  H3 ca ea y - 
k h iih x  y3 n oB : a o p a T o p a  3, H M e io m e ro  o ö ie M ,  paBHbift 
o ö ie M y  M em aaK H ; M em aaK H  4 c nopu iH eM  5 a a a  n e- 
peMeinHBHHHH cM ecn  h n aa ß a iom H M  n op u m eM  6 a a a  
3arp y3K H  h Bbirpy3KH  roTO B oft CM ecn; n p H B oa a  M e
m aaK H  —  c n a o B o r o  nH eBM O unaH H apa 7 ; K a a n a H a  8  
a a a  3 arp y3K H  a o 3 a T o p a  h K a a n a H a  9 a a a  B b irpy3K ii 
M em aaK H  4.

MemaaKa BMOHTHpoßaHa b -öaK 10, HanoaHeuHbifi Boaoft. B  6aK 
BCTpoeH aaeKTpaaecKHö HarpeBaTeab 11, inoaorpeßaiom Hft Boay. 
C tc h k h  ’ßaKa TenaoH3oaHpoBaHbi.

cocTaßa HHJKe 3aaaH H oro no cn rn aa y  9ae«Tpo6aoKHpoBKH nponc- 
xoaH T nonoaHeHHe.

M o a e a b H b ift  c o cT a B  n o  C M e c e n p o ß o a y  n o a a e T c a  b  eM K ocTH bie 
6a<KH. C M e c e n p o B o a  HM eTe B H yTpeH H io io  h H apy>K H yio  T p yß b i. EIo 
BH yTpeH H eft T p y ß e  n p oH 3 B oaH T ca  n e p e a a a a  M o a e a b H o ro  co cT a ß a , 
a n o  iia p ya cH o ft  U H p K y a n p y e T  B o a a  c T e M n e p a T yp o ft  55— 60°, k o - 
T o p a a  o ö o r p e ß a e T  B H yTpeH H io io  T p y ß y  h M oaeabH b ift co cT aB  b Heft. 
E le p e a  K a »<ab iM  eM KocTHbiM  6aK0M  Ha C M ecen p o ß o a e  ycTaHOBaeH  
K aan aH , yn p a ß a a e M b ift  nonaaBKO BbiM  C H raaaH 3 aT op oM  ypoBH H  th -  
na C Y -1 . n p n  3anoaH eH H H  M oaeabH b iM  cocTaBO M  B cex  eMKOCTHbix 
öaKOB c p a ö a T b iB a e T  aBTO M aTH uecKaa ß aoK H p oB K a , O T K aw aa iom aH  
sa eK T p o a B H ra T e a b  u eH T p o6 e>K H oro  H a co ca , n o a a io m e r o  M o a e a b 
Hbift c o cT a B  H3 n aa B H ab H oro  a rp e ra T a  b eM K ocTH bie fiaKH .

n p n  3anoaH eH H H  n aa B H ab H oro  a rp e ra T a  M oaeabH biM  cocTaBOM  
a o  3 aaa 'H H oro  ypoBH H  c p a ö a T b iß a e T  aBTOM aTHKa, O TK aiona iom aH  
sa e K T p o a B iira T e a b  ueHTpo<5e>KHoro H a co ca  Ha p a 3 a ea H T ea e . Elpn

P hc. 3.

M e m a a K a  (p n c .  5) p a c n o n o x e H a  r o p H 3 0 H T a a b H o ,  CTeH KH  1 o m b i-  

BaroTCH  B o a o f t ,  n o a o r p e B a e M o f t  a o  40— 43°. n e p e M e u iH B a io m H ö  

n o p m e H b  2 h  n o p m e H b  3 c n a o B o r o  n H e B M O u iia u H n p a  3 a K p e n a e H b i 

Ha oaHOM mTOKe 4.
C  o a H O ft  C T o p o H b i k  K o p n y c y  M e m a a K H  K p e n H T c a  c n a o B o f t  n H eB - 

M O H H aH H ap  5, a p y r a n  c T o p o H a  M e m a a K H  n e p e 3  p a 3 rp y 3 0 H H b if i  

K a a n a H  c o e a H H e H a  c o  c ö o p h h k o m  12 ( p n c .  4).
H a Kopnyc MemaaKH caepxy ycTaHOBaeH ao3aTop (pnc. 6 ) .  C oe- 

anHeHHe ao3aropa c MemanKoft ocymecTBaneTca nocpeacTBOM 060- 
rpeBaeMoro naTpyÖKa 1 nepe3 3arpy3onHbift KaanaH 2. C  apyroft 
CTopoHbi ao3aTop coeaHHuercH c eMKocTHbiM öaKOM nepe3 T p y f i y  3. 
Tpyöa 4 HBasieTCH oöorpeBaiomeft.

r i p n  3 a n o a H e H H H  a o 3 a T o p a  « a a n a H  2, H a x o a n c b  b K p a ftH e M  a e -  

bom  n o a o jK e H H H , n e p e K p b iB a e T  O T B e p c T H e , c o e a H H H io m e e  a o 3 a T o p  

c  M e m a a K o f t ,  h O Ä H O B peM eH H O  O T K p b iB a eT  T p y ß y  3, n o  K O T O p o ft  n o -  

a a e T c a  » H a K a a  M o a e a b H a a  o M e c b  b a o 3 a T o p .  O p n  3 a r p y 3 K ?
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M em aAK H  K J ia n a «  n ep eK p b iB a eT  n ocT yn A eH H e CMecn b A 0 3 a T o p  h 
O TKpbiBaeT in ocT yn jieH H e e e  H3 A 0 3 a T o p a  b 'M am aA K y (K a K  n oK a3 a - 
h o  .Ha p H c y H K e ).

O ßorpeB Tpyöbi 3, KAanana h A03aTopa npoH3BOAHTca b o a o h , 
n o Ä o rp e T o f l  a o  55— 60°.

Ba«-c6opHHK 12 (pnc. 4) pa3>Meiii;eH b o  b to p o m  OTceKe ocHOBa- 
hhh . B s t o t  oTceK H3 HacocoHarpepaTeAbHoft CTaHu,HH ä a h  oöorpe- 
Ba c ö o p H H K a  HOvUaeTCH BOAa, n o A o r p e T a a  a o  44— 46°.

3arpy3Ka MeuiajiKH 4 npoH3BOÄHTca c noM om bio nopiHHH 6, Bca- 
cbiBaiomero MOAeAbHbift cocTaB H3 A03aTopa 3. Flpn s to m  MOAeAb- 
Hbift cocTaB H3 Ä03aTopa 3 ynajineTca noaTH noAHocTbio (93% ), a 
OCTaBIUHHCH OÖteM (7% ) 3ainOJIH»eTCH B03AyX0M.

CMecb nepeMeuiHBaeTCH nopimHeM 5. npH  s to m  CMecb nepero- 
HaeTCH H3 o ä h o h  nojiocTH UHflHHÄpa b Apyryio. Bo BpeMa ÄBHme- 
hhh  nopmeHb 5 CHiiMaer co CTeHOK MemaAKH ocTbiBiuyio MOAeAb- 
Hyio CMecb h nepeMeuiHBaeT ee c jk h a k o ü  CMecbio. Bo3BpaTHO-no-

Phc. 4.

A a h  n e p e A a a n  M a3 eo :öp a3 iio ft M OAeAbHoft c m c c h  k  M ecTaM  no- 
TpeÖAeHHH B C'ÖOpHHKe yCT3H0BAeH  nOpiHHeBOH nHeBMaTHHeCKHH 
H a co c  13 a b o h h o t o  AeftcTBHH.

U,HpKyAauHH b o ä w , oöorpeBaromeH MemaAKH, ocymecTBAaeTca 
UeHTpoßeHCHbiM HacocoM 14 THna FIA-22.

B b in oA H eH n e  Bcex o n ep au H Ü  n o  n paroTO B A eH H io  M a 3 eoöp a 3 H o ii 
MOAeAbHOH CMeCH npOH3BOÄHTCH Ha aBTOMaTHHeCKOM pe>KHMe.

Xod 320

c T y n a T e A b H oe  ABHm eHHe nopuiHH 5 oöecneHHBaeTca c h a o b m m  nHeB- 
MOUHAHHÄPOM 7.

P hc. 5. P hc. 6.

A rp e ra T  paöoTaeT  CAeAyiomHM o6pa30M.
H3 eMKocTHoro 6aKa 1 (cm. pnc. 4) no TpyöonpoBOAy 2 MOAeAb- 

Hbiö cocTaB nepeAHBaeTCH aepe3 KAanaH 8 b ,A03aTop 3 (oTBep- 
CTHe, coeAHHaiomee A03aTop c MemaAKoft, nepeKpbiTo).

npn 3anoAHeHHH A03aTopa KOAnaecTBO nocTynaiomero MOAeAb- 
h o t o  cocTaBa onpeAeAaeTca noAOKeHHeM peHTpaAbHoft peryAHpo- 
BOHHOÖ Tpyöbi 15, no KOTOpoft yAaAaeTCH B03AyX H3 A03aTOpa.

n P H 3arpy3Ke MemaAKH nocTynAeHHe MOAeAbHoro cocTaBa H3 
eMKocTHoro öaKa 1 b A03aTop 3 nepe«pbiBaeTca KAanaHOM 8, k o - 
Topbift OAHOBpeMeHHo OTKpbiBaeT oTBepcTne, coeAHHaiomee A03a- 
Top 3 c MemaAKoii 4.

PoTOBaa Ma3eoöpa3Haa MOAeAbHaa CMecb H3 MemaAKH 4 BbiaaB- 
AHBaeTca (BbirpyrnaeTcs) nAaBaiomBM nopimHeM 6. Bbirpy3Ka 
CMecn b cöopHHK 12 npoHcxoAHT aepe3 pa3rpy30HHbiH KAanaH 16. 
IloCAe 3T0T0 U.HKA nOBTOpaeTCH.

3 a rp y 3 «a  A oaaTopa  3 nponcxoAHT b TeaeHHe Bcero nepnoA a 
paöoTbi MemaAKH.

A b t o m aTH aecK aa  p a 3 rp y3 K a  M em aAK H  ö e 3  o cT a T K a  b Heft m o - 
AeAbHOft CMeCH n03B0AHA3 OCymeCTBHTb TOHHy.K) A03H pO B K y MO- 
A eA b H o ro  c o c T a B a  h B 0 3 A yx a . B p e 3 y A b fa T e  npHMeHeHHH b Me- 
m aA K e A s y x  He3aBHCHMbix n op m H eft aBTOM aTH 3H poBaiib i onep au H H  
3arpy3K H  h pa3rpy3K H  M em aAKH.
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H c C J i e A O B a H H e  H e K O T O p b l X  ( J j a K T O p O B ,  B J I H H I O m H X  

H a  y n p y r o c T b  n o p u i H e B b i x  K O J i e n ,

Jl. H. KAPflAUIHH
f  OpbKOBCKHH aBT03aBO fl

D  AJKHEHIUHM H SKcnnyaTauHOHHbiMH xapaKTepncTHKamh 
nopuiHeBbix Kojieii hbasuotch: BeAHUHHa yÄenbHoro ÄaBne- 

hhb, 3aBHcamero o t ynpyrocTH; '(jiopMa KOAeu b cboöoähom h 
c»aTOM coctohhhh, BAHHiomaH Ha pacnpeueAeHHe yueAbHoro asb- 
achhh no KOHTypy KOJibiia; cocTOHHne noBepxHOc™ conparaeMbix 
6oKOBbIX MOCKOCTeft; TenAOCTOÖKOCTb H H3HOCOCTOftKOCTb. Oöec-
neneHne ÄaHHbix cboSctb ÄOCTnraeTCH pemeHHeM Äßyx B3aHM0'
CBB3aHHbix 3 a J a n : «OHCTpyKTHBHOfi h  TexK O A Q n m ecK o ft.

Ha ToptKO BCKO M  HBT03aB0A6 B npoH 3BojiCTB eH H bix h A a ö o p a -  
TOpHblX yCAOBHHX npOBOÄHAHCb HCCAeÄOBaHHH nO O npeÄM eH H IO  

BJIHHHHH pHfla $aKTOpOB Ha OÄHy H3 B aW H eftlllH X  X a p a K T e p H ' 
cthx nopuiHeBbix KOAPu •— ynpyrocTb,

Phc. 1. BepxiHee KOMnpeccHOHHoe KOAbuo (a )  h 3aroTOBKa 
KOAbUa (6 ) .  

n o  TexHHnecKHM ycAOBHHM yn pyrocTb  BepxHero KOMnpeccnoH- 
hoto  KOJibpa 3 b t o m o 6hjih «B o A r a »  (pnc. 1, a )  npn npoBepne Ha 
B ecax c  rHÖKoft AeHToft A O A *H a  HaxoAHTbCH b np eaeA ax  1750—  
2500 z. OaKTHHecKaa yn pyrocTb  KOAeu öbiAa, KaK npaBHAO, 3Ha- 
nnreAbHO hhjkg yKa3aHHoro npeÄeAa. 'KpoM e t o t o , HaÖAioaaAocb 
KOAeßaHne no ynpyrocTH  OTAeAbHblX napTHÖ o t  150 ä o  1000 z 
b napTHH. 

V c h a h c ,  ycAOBHO H a3b iB aeM oe y n p y ro c T b io , onpeÄeAH eTCH  n o  

4>opMyAe

E  —  ycAOBHbin M OÄyAb y n p y ro c T H ;
A  —  BeAHHHHa '3BMKa B CBOÖOÄHOM coctohhhh .

AH aAH 3 Ä e flc T B y io m e ro  T e x n o A o n m e c K o ro  n p o u e c c a  h o n p e p e -  
A eH ne (paKTHnecKHx p83M epoB  h y n p y ro c T H  k o acu  noK a3b iBaroT, 
h to  n pn  OTHOCHTeAbHo nocTOHHHbix reoM eTpH n ecK H X  n a p a M e T p a x  
KOAeu H3>MeHGHHe y n p y ro c T H  33Bhcht o t  H3MeneHHH E  h A. H a  
ycAOBHbift M OÄyAb y n p y ro c T H  E  bah h io t xuM HuecKHÖ co cT a B  q y r y -  
Ha, BeAHHHHa H 3H3K OCTaTOHHblX HanpHHCeHHft, B03HHKaromHX 
n p «  M exaH H H ecK oö o Ö p a öo T K e . BeAHHHHa aaM K a  A b cboöoähom
COCTOHHHH 38BHCHT OT BGAHHHHblH 3HaKa OCTaTOHHblX HanpHJKeHHÖ, 
B03HHKaiomHX npn MexaHHneoKoft oÖpaöoTKe h H3rnÖe KoAeu; o t  
HapyxcHbix raßapHTOB 3aroT0B«H, a Taxsce o t  ycAOBHoro m oäyah  
ynpyrocTH  E .

Ä A H  OnpeÄeAeHHH 3aKOHOMepHOCTH H3MeHeHHH B3aHMOCBH33H- 
h h x  BeAHHHH E  h A ,  öÖycAOBAHBaiomHX H3MeHeHH6 ynpyrocTH  Q , 
H3ynaAHCb HanÖOAee B a *H u e  h xapaKTepHbie ä a h  npoH3BOÄCTBa 
nopuiHeBbix KOAeu, TexHOAornqecKHe 4>aKTopbi; bahhhhc xuMHue- 
cK oro  cocTaßa qyryH a ; bah h h h c  ocTaTOTHbix HanpHJKeHHfl nepBO- 
ro  poAa, B03HHKaioiiiHx Ha onepauHHX aöpa3HBHoft oöpaöoTK H  nno- 
CKOCTefi, npn  OKOHnaTeAbHOM otÖTanHBaHHH h pacTaquBaHHH; BAHH- 
HHe raöapHTOB 3aroTOBKH; KoppeKTnpoBKa BeAnnuHbi 3aMKa A b 
cbo ö oäho m  co cto h h hh ; BAHHHHe onepauHH oöpaöoTKH  H a p y *H o ro  
paÄHyca.

HccAeÄOBaHHK) noÄBepraAHCb KOMnpeccnoHHbie (HHAHBHÄyaAb- 
Hbie) nopuiHeBbie KOAbua HeKpyrAoft 4>op>Mbi, ycTaHaBAHBaeMbie b 
ÄBHraTeAe aBTOMOÖHAH «B o A ra » .  

OcymecTBAHAOcb ÄeBHTb nAaBOK a o  3000 KoAeu (pn c. 1 ,6 ) b 
K3JKÄOH HAaBKe. OCHOBHbie paÖOTbl npOH3BOÄHAHCb Ha KOAbUaX 
nA3BKH AT? 3 H KOHTpOAbHOii N » 9. XHMHneCKHH COCTaB H CTpyKTy- 
pa 3 th x  BAaBOK npHBeÄeHbi b tb ö a . l , a  Ha pnc. 2 n0Ka3aiibi 
CTpyKTypbi nAaBKH JSTs 3. 

K o A b u a  H3TOTOBAHIOTCH n o  CA eÄ y iou i.eM y T exH O A om q ecK O M y 
n p o u e c c y :

,1) npeÄßapHTeAbHoe uiAHijiO’BaHHe oÄHOBpeMeHHo o öen x  mAOCKo- 
CTeft Ha ÄByXIUnHHÄeAbHOM 'nAOCKOIUAHtJlOBaAbHOM CTaHKe;

2) HOKyccTBeHHoe CTapeHHe;
3) m p eÄ B apH TeA bH oe u iAH ^O BaH H e OÄHOBpeMeHHo oöenx nAO- 

CKOCTeft Ha ÄByXiUlnHHÄeAbHOM nAOCKOlIUAH4>OBaAbHOM CTaHKe;
4 ) TipeÄBapHTeAbHoe uiAntJioBaHHe nAocK ocTeö Ha nAOCKouiAH- 

4)OBaAbHOM CTa'HKe C KpyrAbIM MarHHTHbIM c t o a o m ;
5) oK O H naTeAbH oe n ocA eÄ O B aT eA b H oe  auAH4)OBaHHe nAOCKOCTen 

Ha nAOCKOIHAH())OBaAbHOM CTaHKe C K pyrA b IM  MarHHTHbIM ctoa om ;
6 ) <J)pe3epoBaHHe 3aMKa;
7) npeÄBapHTeAbHoe KaAHÖpoBaHne 3aMKa KOAeu Ha ropH30H- 

TaAbH0-<{>pe3epH0M CTaHKe (Ha sto h  h cAeÄyiomHx onepauHHX 
KOAbua CHiHMaiorcH ä o  KpyrAofi 4)opMbi);

8 ) n peÄ B ap H T eA b H oe  oÖ TanH BaH H e K O Aeu  Ha TOKapHOM noAyaB - 
TOMaTe;

9) npeÄ B ap H T eA b H oe  pacTanH BaH H e K O Aeu  Ha TOKapHOM CTaHKe;

10) noAynHCTOBoe KaAHÖpoBaHHe 3aMKa Ha ropH30HTaAbHO-
^ipe3epHOM CTaHKe;

11) OKOHnaTeAbHoe oÖTaMHBaHHe KOAeu n a  TOKapHOM n oA ya B - 
TOM aTe;

12) OKOHnaTeAbHoe p a cran n B a H H e KO Aeu Ha TOKapHOM CTaHKe;

13) OKOHnaTeAbHoe KaAH Ö poBaH H e 3aM Ka « a  rop H 3 0 H T aA b iio -
(})pe3epHOM  CTaHKe;

T a ß j i H U a  l

Q =
E h ( A  —  S T )

) (2 iftlH K Z ) ,  (1 )

TÄe D  —  Hapy>KHbiH Ä H aM eTp ; t  —  p a - 
Ä H a A b iia a  TOAiUHHa; h  —  B b icoT a; 
S t —  TenAOBOH 3 a 3 o p ; q) •—  k o s i } ) -  

(fiHuneHT, ynHTbiBaioLUHH yM eH b iu e- 
u n e  n o n e p e n H o ro  ceneHHH npn H a- 

a h h h h  napy>K H bix  n ep exO Ä H b ix  p a - 
Ä n y c o B  h BH yTpeiiH e ft BbiTonKH;

XHM HqeCKHfi COCTaB M H K p o c tp y K T y p a

O .S
<L> X

X  c
c Si M n S P Cr rpacJiHT

4>OC(})HAHafl
c eT K a nepAHT CpeppHT B %

3 3,79 2,73 0,67 0,073 0,526 0,20 M ejiK H ft h  on eH b  
MeJiKHfi. B d p e -
naeTCfl T04eu- 

Hblfi

P p y ö a f l ,  pa30M - 
K H y T a «  H TOH- 
K afl 3aM KHVTafl

C opÖ H TO -
o6 pa3H b ifl

Ro  4.
B OAHOM M eCTe 

15

9
KOHTp.

3,74 2,93 0,62 0,660 0,510 0,16 M e ;iK H fi h oq eH b  
PeAK O  

T ou em ib ift

r p y ß a f l  pa3 0 M - 
K n y T a fl h 3aM - 

Kuyiaa

T o  >KC Ro  4.
B OAHOM MeCTC 
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14) OAHOBpeMeHHaa ofipaßoTKa napyjKHbix paanycoB  Ha cneun- 
ajibHOM aBTOMaTe;

15) xoH H H roß aH H e, noK pb iTH e xpom om , xoHHHroßaHHe n o  x p o M y , 
HaßeaeHHe nop Ha HapyiKHoft noßepxHocTH « o a e u ;

16) oßpaßoTKa BHyTpeHHeft bm tohkh Ha cneunaabHOM aBTOMa
Te KOHCTpyKUHH r A 3 ' ;

17) p acTau H B aH n e «oaeu  Ha päcTOHHOM CTaHKe;
18) OKOHHaTeUbHaH 3aHHCTKa 3aM Ka npOpe3HbIM  IUUH())OBaUbHbIM 

K p y ro M  Ha oneunaabH O M  n oa ya B T oM a T e .
y  H3roTOBJieHHbix K o a e u  n p o ß e p n a a c b  y n p y ro c T b  Q , BeanHHHa 

3aM Ka A  B CBOfioaHOM COCTOJTHHH nO OCeBOft JIHHHH C TOHHOCTblO 
0,05 mm  TipH n oM o iu u  KO H ycoB , T B ep u ocT b  H R B  Ha n p n ß o p e

T a ß j i H U a  3

l l i P m s T

P hc . 2. MHKpocTpyKTypa Koaeu 'naaBKH N ° 3 (X 1 0 0 ).

«P o -K B e a a » ,  M H K p oT B ep aocT b  na n p n ß o p e  P IM T -3 ,  HHCTOTa n o ß ep x - 
h o c th  n a  npotjiH J ioM eTpe KB-7. JleiJ iopM auH H  3aM Ka A A 0 o n p e a e -  
aH aaC b C TOHHOCTblO u o  0 ,0 0 5  M M  Ha HHCTpyMeHTaabHOM MHKpO- 
CKone. re o M e T p H n ecK H e  n ap aM eT p b i K oaeu  on peaeanancb  M iiK po- 
M eTpaM H  pa3H b ix  TH n op a3 M epoB .

B j i H H H H e  x H M H i e c K o r o  c o c i a ß a  n y r y n a .  O ß p a -  

ß o T K e  n o u B e p r a j iH C b  K o a b u a  u c b h th  p a a a iiH H b ix  n a a B O K . K o jih h c -  
c t b o  a e T a a e f t  o u h o h  n a a B K H  1 00  h jt .  f l u h H C K m o n em iH  b jih h h h h  
M ex a H H u ecK O H  o ß p a ß o T K H  H a  y n p y ro c T b  n c c a e a y e M a f l  n a p T H H  k o - 
a e u  o ß p a ß a T b iB a u a c b  ou H O B p eM eH H O .

y n p y ro c T b  Q  h BeaHHHHa 3aMKa A  b cb o ö o u h o m  c o c to h h h h  H3- 
MepsuiHCb n o c a e  o n ep au n H  H aBeaeHHH H a p ya iH b ix  p a a n y c o B .

CpeuHHe 3HaneHHH ynpyrocTH Q, BeaHHWHbi 3aMKa A  nocae H3- 
MepeHHH 100 aeTaaeft npHBeaeHbi b raßa. 2. B  s to h  xce Taßanue 
npHBeaeHbi cpeuHHe aaHHbie H3MepeHHft npeaeaa  npoHHOCTH Ha 
h3th6 o u h K03(})())HUHeHTa naacTHHecKoii aeijiopMauiiH C  uecaTH 
ueraaeü.

T a ö J i H u a  2

sXCQca
B

%

03
o*

H<JOb.
>>cua
>s

«  s  *s  O ^ 
«  B ca n =(
_. °  s  2<o s
5 o  33 5 os es

^ O y  
Ol _  O

KojiHMecTBO ÄeTa^eft 
(B  % ), HMeiCIUHX 

ynpyrocTb

sHUO
XS"o  «Cu ö 
c o  af
o» (- ^ et CO y  S 
o, Ü zur ca C b  a

K09(t)(jjHUHeHT 
OCTaTOMHOft 
Ae4>opMauHH 

c B %oo
c!
oet

ooCM
*1
8
(M CB

. 
22

00
 

c

1 2225 11,57 11 33 56 45,4 10,4
2 2095 11,48 53 37 10 46,3 9 ,8
3 2308 11,44 8,5 U 80,5 48,1 8 ,8
4 2273 11,40 16 14 70 42,1 5 ,7
5 2195 11,41 21,0 35,0 44,0 46,5 10,5
6 2100 11,42 50,0 41,5 8,5 46,3 10,8
7 2207 11,57 16,0 36,5 47,5 45,7 7,7
8 1995 11,40 85,0 14,0 1 ,0 45,4 9 ,7
9 2290 11,82 2 ,5 11,0 86,0 44,6 8 ,4

s jaHO <a jaH MHKpocTpyKTypa1

Ha>

%
Q« aj C
>5 0*

x ^

M 3
m *CQ n x

Oet
O-CQ

h i :
fpafl)HT ct>oc<feHÄHan

SBTGKTHKa

1

23

2680 10,63 104,1 OMClIb M e JI K H H 1! 
TÔ eMHblH

rpyöa« pa30MK»y- 
Ta« H TOHKafl 
3aMKHyTa«

2600 11,30 105,0 To >K0 rpyöas pa30MKny- 
Tan

141 2720 12,35 104,3 " rpy6an pa30MK»y- 
Tafl H TOHKafl 
3aMKHyTan

347 2660 11,80 105,3 MeJiKHii h oiienb 
MeJIKHH

To >KC

465 2570 11,95 105,5 Onerib MeJiKHii 11
TOMGMHWH ■

10 1940 9,94 98,6 McAKonaacTHHqa»
TWtt

rpyöafl pa30MKHy- 
Tan

43 2300 12,20 102,3 To >KC To )Ke
194 2290 13,40 101,0
377 2130 11,20 103,5
469 2180 11,75 102,2 * -

IlepaiiT cop6HTOoGpa3!ib!ft; (JieppHT ao 4%.

B a a a H i i e  o c t  a t  o h h bi x  n a n p a * e H n i i  n e p ß o r o  
p o a a, B 0 3 H H K a i o i u H X  H a  o n e p a u n a x  a 6  p a 3 h b- 
h o ft o ö p a ß o T K H  n a o c K O C T e f i .  f l a a  H3yneHHH BanHHHH 
a6pa3HBHofl oßpaßoTKH naooKocTeft Ha 3HaK h BeuHHHHy ocTaTOH- 
Hbix Hanpn>KeHHH oToßpaHo Uße napTHH aeTaaeft no 120 u it. o t  
naaBOK W» 3 h 9. KpoM e 3aroTOBKH, H ccaeaoßaaocb  BaHüHHe nep- 
Bbix nsm i onepauHii TexHoaoniHecKo.ro npouecca H3roTOBaeiiHH 
Koaeu.

Ha ueTaaax naaBKH N° 3, OTßnpaeMbix H3 noTOKa, onpeaean- 
aacb aniHb npnßaniKeHHaH BeaHHHHa h 3HaK ocTaraHHbix Hanpn- 
/KeiiHft nyTeM H3MepeHun aei})opMauHH AA 0.

f le T a a u  naaBKH Ns 9 nepea  Kawaoft HCcaeayeMoft onepauHeii 
nouBepraancb oTnycKy npn TeM nepaType 550° b Tenenue 2 nac. Ha 
3Thx  u eTaaax , «p o + ie  AAo, on p eaean aacb  BeaHHHHa ocTaTOHHbix 
TaHrenuHaabHbix HanpHxeHHft b «pa ftH H x BoaoKHax n o  M eToay 
aKaueMHKa AaBnaeHKOBa [1 ]. PaanaabH an  cocTaBUHiomaH Tan- 
reHunaabHbix ocTaTOHHbix HanpHxeHHft on p eaean aacb  no yTOH- 
HeHHbiM (})opM yaaM  aBTopa.

Pe3yabTaTbi H3MepeHHÜ npHBeaeHbi b Taßa. 4.
143 Taßanubi b h u h o , hto  b 3aroTOBKax naxoaH Tca TaHreHUHaab- 

Hbie ocTaTOHHbie c*H M aio iu H e HanpaHceHHa Ha HapyjKHofl h pacTa- 
THBaioiuHe 'Hanpa>KeHHa Ha BHyTpeHHeft noB epxH ocrax . KoaeßaH H e 
HanpajKeHHft a a a  aeTaaeft pa3Hbix naaBOK h b n p ea ea a x  oaHoft 
naaBKH 33bhcht ot ycaoBnft oxaa>KaeHHH 3aroTOBOK b onone, ot 
pacnoaojKeHHa 3aroTOBOK, ot  BpeMeHH BbrßHBKH onoK, a TaKace ot 
TBepaocTH  h CBH3aHHbiM c Heft b n p ea ea a x  oaHoft naaBKH ycuoB- 
HbiM M oayaeM  ynpyroc-TH [2].

n p n  iuaH^ioBa'HHH na aByxuinHHaeabHbix CTaHKax b aeTaaax 
B03HHKaiOT TaHreHUHaabHbie ocTaTOHHbie Hanpaa<eHHa (pacT arii-

T i S x i m a  4

ÄHaaH3 M iiKpocTpyKTypbi, TBepaocTH n ynpyrocTH  a e ra a e ft  oa- 
hoö  naaBKH h oaHHaKOBaro XHMHHecKoro cocTaBa (Taßa . 3) noKa- 
3aa, h to  b n p e a e a a x  oaHoft naaBKH BCTpenaioTCH Koabua, HMeromne 
uiHpoKHH anana30H MHKpocTpyKTypbi no rpacJiHTy, 4)oc4)HiaHoft ceT- 
Ke h ifieppHTy. Tß epaocTb  H R B  aeTaaeft on p ea ea aeT  M HKpocTpy«- 
T yp y  nyryH a h CBH3aHHyio c  Heft ynpyrocTb .

B pe3yabTaTe HcnbiTaunft naaBOK noayHeH onTHMaabHbifi no 
ynpyrocTH aan aaHHoro TexHoaornHecKoro npouecca H3roTOBae- 
HHH OTUHBOK XHMHHeCKHH COCTa^- HyryHa, COOTBeTCTByiOlUHft XH- 
MHHecKOMy cocTaBy naaBOK JSTs 3 h KOHTpoabHoft Ns 9. flau  aaH- 
Horo caynan npHMeHHaacb aaeKTpoayroBan TpexTOHHaa nenb THna 
Z(CT-3; cocTaB iu h x t  —  uiTbiKOBoft nyryH, oTxoabi npoH3BoacTBa, 
jk h u k h h  nyryH, 4>eppocnaaBbi, rpacfiHTOBbift ßoft, anaTHTOBan pyaa; 
reMnepaTypa BbinycKa MeTaaaa 1520— 1550° (MHHHMaabHaa TeM- 
n e p a T y p a  1450— 1420°); BpeMH 33U h bkh  45 mhh.

i riJiaBKa M  3 | flJiaBKa M« 9
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cp ea n ee  
H3MeneHne 
Av4,., Bbl3bl* 

BaeMoe 
ÄaHiioft 

onepauneO, 
b cyMMe 

c npeabiAy-
IUHMH B MM

C peA n ee h3mc- 
neuHe A^4„, 
BU3biBaeMoe 
AaHHoft on e - 

pauHeft, b m m

O cTaTom ioe
nanpsDKC-.

HHe 
b KpaftneM 

c jio e
B KtlMM*

3aroTOBKa .................................
npeaBapHTejibHafl oßaHpKa Ha 

n^OCKOUIAH(J)OBaJlbHOM ÄByx-

- 0 ,1 2 5 -0 ,0 2 2 -1 0 -+ 6 0

UHlHHAeJIbHOM CTaHKe . . . . . +  0,114 + 0 ,2 3 9 +0 ,2 7 4 +  11+-90
HcKyccTBeHHoe CTapeHHe . . 
npeißapHTe^bHoe uuiHitoBa- 

HHe Ha IIJIOCKOtIIJIH<l>OBa.1bHOM

+ 0 ,1 6 8 -0 ,0 7 1 -0 ,1 0 8

ÄBVXÜinHHJieJlbHOM CTaHKe . .
ilpeÄBapHTejibHoe mJiH4)OBa- 

HHe Ha nJIOCKOUIJIHtpOBaJIbtlOM 
CTaHKe c Kpyr^biM MarmiTHbiM

+  0 ,176 : j + 0 , 008 +  0,057 +9+ -20

CTOflOM ..............................................
OKOHqaie^bHoe uiAH^oBaHHe 

Ha n;iocKoiiiJiHc})OBa;ibHOM CTaH
Ke c Kpyr^wM  MaruHTHbiM c t o -

+0 ,1 3 8 -0 ,0 3 8 -0 ,1 0 2

JIOM............................................ +  0 ,112 -0 ,0 2 6 -0 ,0 9 4 -1 2 + -1 6
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Baramne Ha HapyacHofi noßepxHOCTH h c>KHMaiomHe —  Ha BHyr- 
peHHeft)..

HcKyccTBeHHoe CTapeHHe b cojihhoh  BaHHe npn 450— 500° b Te- 
weHHe 1 qaca  yM eH tu iaer ocTaTOHHbie Ha'npHaceHHH Ha 39— 5 0 % .

n p H  .IUUH<c})OBaHHH Ha CT3HKaX C, KpyTJIbIM MaTHHTHblM CTOJIOM 
b a eT a a a x  Ha HapyacHoft noBepxHOCTH BOJHHKaior OKHMaromne oc- 
TaTOHHbie HanpaJKeHHH.

BaHHHHe OCTaTOHHblX H3npH>K6HHH Ha BejlHHHHy 3aMKa A h y n - 
p y ro c T b  Q on p ea ea fla o cb  Ha CTaHKe c KpyrabiM  MarHHTHbiM c t o - 
u o m , Ha k o to p o m  pa3Hbie ycjioBHH o6pa6orKH  coaaaBaancb nyxew 
H3MeH6HHH peacym eft cnocoßHOCTH maH(J)OBajib'Horo xp yra .

H a  CTaHKe oöpaiöaTbiBaaocb 600 aeTaaeft naaBKH N » 3 h 9.

T,a 6 ji h u a 5

Bhj npaBsmero HHCTpyMCHTa

cs
x ss 5

S S  5« 
ä g  ^
C  c  x

X *
« n

U  r-

o
o,
c

V  x

<j 2
s  53* Ort Xn o

5  3T  x

A^Ma3H0-Meia^^HqecKHft Kapanjaui . .
IOC

75 0,012 12 9

UJviHcpoBa.ibHbiri Kpyr jinaMeipoM 80
- 0,0243 B 1 6 C ]K ......................................................... 1600 12 10

TßepÄOcn^aBHHfi pomiK üO-40 . . . . 1600 0,012 50 24

H a  pnc. 4 noKa3aHbi KpHBbie uacTOTbi pacnpeaeaeHHH aeTaaeft 
no ynpyrocTH . HaMeHeHne ynpyrocTH  aeTaaeft, oßpaßoTaHHbix He- 
3aTynaeHHbiM h 3aTynaeHHbiM pesuaMH, 33bhcht  ot  BeaHHHHH 3aM-

\
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f 1
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/
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; /

\
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i m  i m  i m  iso o  16 0 0  n o o  w o  r n o  a, i

IUaHc})OBaabHbift K pyr H n  350.20.127 3 B 1 6 C iK  (T O C T )  
3647-59) 3anpaBaaacH  aaMa3HO-MeTaaaHuecKHM KapaHaaiuoM  (mc- 
r o a  ToneHHa), maH(})OBaabHbiM KpyroM  anaM eTpoM 80 mm 
3 B 1 6 C i K  h TBepaocnaaBHbiM poaHKOM ,11.0-40 (M eToa  o6 k 3t k h )

■npn pejKHMax, yKa3aHHbix b 
Ta6a. 5. f le T a a n  b n p ea ea ax  
Kaacaoft naaBKH öbian pa3ÖH- 
Tbi Ha Tpn paBHbie nacTii. 
ü o c a e  man^OBaHHH na hc- 
caeayeM OM CTaHKe (pea<HM 
uiaH^ ioBaHHH: v Kp = 3 4  MjceK\ 
S n =  1,6 mJmuh-, A t =  
=  0,02 MM; Vdem =  
=  62,3 m/muh 6e3 oxaaacae- 
hhh) h b npouecce aaabHefi- 
m eii o6pa6oTKH Bce aeTaan  
npoBepnancb Ha MHCTOTy no- 
BepxHocTH, TBepaocTb, Bean- 
HHHy 3aMKa A  B CBOÖOaHOM 
co ctoh h h h  n yn pyrocTb  Q.

flaH H bie H3MepeHHÖ npuße- 
aeHbi Ha pnc. 3.

noBbiuieHHe noaHpyiom oft 
cnocoÖHOCTH K pyra  yayn - 
uiaeT MHCTOTy noßepxHOCTH, 
yBeanuHBaeT TBepaocTb h yn - 
pyrocTb, HO OaHOBpeMeHHO 
yßeaHHHBaeT BeanmiHy h ra y - 
ÖH Hy npOHHKHOBeHHH CJKH- 
MaiOIUHX OCTBTOUHblX Hanpn- 
aceHHft, yMeHbuiaiomHx Bean- 
MHHy 3aM Ka A b  CBOÖoaHOM
COCTOHHHH.

P hc . 3. BaHHHHe M eToaa npaBKH 
Ha HHCTOTy nOBejJXHOCTH, T B ep 
aocTb, BearmHHy 3aMKa A b cbo - 
öaaH O M  coctohhhh  h Ha yn py- 

rocTb Koaeu:
1 — njiaBKa Ms 3; 2 —  nnaBKa Ms 9; 
t  — ajiMa3Hbift KapaHaaxa; I I  — iujih- 
dJOBaabHbifl K p y r ;  I I I  —  pojihk TB ep - 

a o r o  cnaaBa.

P hc. 4. WacTOTHbie KpHBbie pacnpeaeaeHHH aeTaaeft no ynpyrocTH :
I  —  a e T a a n  o 6 T o n e H U  H e3 a T yn a eH H b iM  p e 3 p o M ; 2 —  a e T a a n  oÖ T on eH b i 

3aTynaeHHWM pe3U O M .

xa A  b cbo6ouhom  coctoh h h h , KOTopan no pe3yabTaTa\i H3Mepe- 
hhü 200 « o a e u  OKa3aaacb cooTBeTCTBeHHO ö o a w i ie  Ha 0,18 m m .

ü o c a e  OKOHuaTeabHoft aßpa3H BH oft oöp aO oT K H  a e T a a n  o6TaHH- 
B aau cb  h pacrauH B auH C b n o  T op u a M  n a  c n eu n a a b H b ix  o n p a B K a x  
a o  noayneH H H  K p y ra o ft  <J>opMbi a n a M eT p o M  96 m m  >(^=3 ,00). 3aTeM

B a h h h h e o c t  a t  o m- 

n bi x h a n p h >k e  h h ft n e p 

B o r o  p o a a ,  B 0 3 H H -  

K a i o n n x  n p n  o 6 t  a - 

H H ‘B a H H H . nepBOHauaabHO 
onpeaeanaocb BaHHHue coc- 
TonpuH peacyiueft kpomkh 
pe3ua (3aTynaeHHOCTb) Ha 

ynpyrocTb bo BpeMH onepauHH OKOHnaTeabHoro oÖTanHBaHHH npn 
pemHMe v =  48,5 m/muh-, S  =  0,21 mm/o6; A t =  0,3 -f0 ,4  mm pe3- 
U3mh c naacTHHKofi TBepaoro cnaaBa B K 6 h reoMeTpneft y =  4°, 
a  =  9°, tp =  15°, R  =  2,5 mm (noape3Hofi npaBbift) Ha m hoto- 
pe3UOBOM noayaBTOMaTe M T-20. H a  CTaHKe o 6pa6aTbmaaocb aße 
napTHH aeTaaeft naaBKH Ns 3 no 100 h it. b Kaacaoft. O aHa nap- 
th h  o6p a 6a«biBaaacb hobhm h, apy raa  —  3aTynaeHHbiMH pe3ua- 
mh. o a  KpHTepuft 3aTynaeHHH ß paaca  no 3aaHeft rpaHH h 3 =  
=  0,5 mm npn MHKpoBbiKpamHBaHHH peacymefi rpaHH nocae 06 - 
paöoTKH 550— 600 aeTaaeft.

I  11
7ocm onnue pesua

Phc. 5. BaHHHne peacnMOB pe3aHHH Ha npHpaweHHe BeaHHHHbi
A j4 o:

/ —  noaaHH  npn n  -  160 o6/mhh., A t  =  0,28; 2 —  rayöH H a  npn 
n =  160 o6/mhh. S  ■= 0,21 m m / o 6 ; 3 —  c k o p o c th  npn  5  =  0,21 m m / o6 ; 
A t  — 0,28 m m ; 4 — co c to h h h h  pe3na  npn n =  160 o6/m hh;S  =  0,21 m m / o6 ; 

A t  =  0,28; I  —  p e3eu  h ob u B ; I I  —  p e3eu  3aTynaeH .

aexaaH  noaB epraancb  cpeaneTeM nepaTypHOM y OTnycny npn TeM ne
paType 570° b TeueHHe 2 uac. ü o c a e  TepM ooöpaßoTKH Ha Kaacaoft 
aeTaan  HaHocnancb aße napaaaeabH bie phckh Ha paccTOHHHii 
4— 6 MM.

B,eTaan oÖTanHBaaHCb Ha TOKapHO-BHHTope3HOM CTaHKe 1K62 
npu peacHMe «=1 2 5 , 160, 200 o 6/m h h ; s = 0 £ , 0^, 0,4 m h h .;
A/=0,1, 0,21, 0,3 m m /o6.

H a  pHC. 5 UOKa3aHbI 3aßHCHMOCTH H3MeHeHHH BeaHHHHbl 3aMKa 
(Kaacaaa  TOHKa cooTBeTCTByeT cpeaH eM y '3HaneHHio H3 nnTH K o
a eu ) ot pea<HMOB oßpaöoTKH.
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P hc . 6. S m o p a  pacnpeaeaeHHH 
yaeabH bix (aaßaeHHÜ K oaep  a o  
(a )  h n ocae  (6 )  TepM OoßpaßoT- 

KH.

r ip aK TH H ecK H  a a a  cyn taeH P H  o bhhhhhh pckhmob oß p äß oT K H  Ha 
BeaHHHHy 3aM K a A  b CBoßoaHOM  coctohhhh h Ha y n p y r o c T b  n op m - 
H eB tix  Koaep, o 'ßp aß aTb iB aeM b ix  b noTOKe, p ocT aT O P H o  BeapppHbi
a e ^ o p M a p H H  A A 0.

B eaH H H H a h x a p a K T e p  p a cn p ea ea eH H H  o cta_Tonhhx HanpnjKeH H H  
o n p e a e a n a n c b  Ha K o a b p a x  ohhh^koboh T B ep a ocT H  rayTeM chhthh 
tohkhx c a o e B  npn imaH(})OBaHHH.

Ta H reH n H a a b H b ie  p acT H rH B arom n e oeraT O P H b ie  HanpHJKenHH 
HM eroT M aKCH M aabH yio BeaH PH H y Ha noßepxHOCTH. H o  M ep e  y a a -  
aeHHH ot n oB ep xH ocT H  ohh yM eH bu ia ioTC H  h Ha rayÖ H H e 0,1—  
0,4 mm n e p e x o p H T  b c jK H M aio ipH e. C yB eanneH H eM  AA 0 B03pa- 
CTaioT BeannH H a h rayÖ H H a npoHHKHOBeHHH pacTB rH B aio ipH X  o e r a -  
TOPHblX HanpHJKeHHft.

H3roTOBneHHbie Koabpa, Kan npaßnao, HMeioT HeoaHHaKOBbie 
ynpyrpe CBoftcTBa no KOHTypy, hto noaTBepjKaaeTca aHaaH30M mh-

KpO'CTpyKTypbl H H3MepeHHeM 
K o a e p  Ha TBepaocTb (K o a e ß a -  
Hne TBepaocTH o t  2 a o  
12 eaH H H n ).

I Ip H  MexaHnneCKofl oßpa- 
ÖoTKe Koaen b o 3h h k 3 io t  H eo- 
ÄHnaKOBbie n o  KO H Typy ocTa- 
TOHHUe HanpH5KeHHH, KOTO- 
p b ie  yßeaHHHBaiOT HepaBHO- 

I MepHOCTb y a e a b H o ro  a a B a e -  
1 hhh c o  CTopoH bi K o a b p a  , Ha 

nnaH H ap .

H a  pnc. 6 noKa3aHbi aniopbi 
pacnpeaeaeHHH yaeabHbix 
aaBaeHHH h (fiopMbi b onaTOM 
COCTOHHHH OKOHPaTeabHO oß- 
paöoTaHHbix 25 Koaep ao h 
nocae chhthh oeraTOPHbix 
HanpHJKeHHH, B03HHKaK)ipHX 
npH MexaHHnecKOH oßpafioTKe 
(noabpa noaBepraancb cpea- 
HeTeMnepaTypHOMy oTnycay 
npp TeMnepaType 660° b Te- 
neHHe 2 pac.). Koabpa npo- 
BepHPHCb Ha nppßope koh- 

CTpyKPHH H A M H . TßepaocTb HccaeayeMbix Koaep Koaeßaaacb o t 
2 ao 8 epHHPp Ha oaHOM Koanpe.

n p H  chhthh ocTaTOPHbix HanpHHceHHH MeHHeTCH (popMa Koabpa 
B CJK3T0M COCTOHHHH, T. e . KOHbpa npHHHM3K)T eCTeCTBeHHylO <})Op- 
My. OaHOBpeMeHHo n p on cx oaP T  BbipaBHHBaHne yaeabH bix a aB 
aeHHH.

B yc ao B H H x  p a ß o T b i K o a b p a  b  a ß H ra T e a e  n p p  T e M n e p a T y p e  300—  
350° h  H a rp y3 K e  o t  c h h  y n p y ro c T H  n p o n c x o a n T  a H a a o ra P H o e  HBae- 
HHe, t .  e . qacTH PH aH  p e a a K c a p p H  Hanpn>KeHHH, B03HHKaioipHX npn 
p a rp f ie  K o a b p a  h  o cTaTO PH bix  HanpHPceHHÜ. ü o s T O M y  b  n ep ß b ie  q a - 
cb i p a ö o T b i K o a b p a  .M o ry r  H aßa ioaaT bC H  TOPepHbift KOHTaKT, n p o -  
CBeT h  HepaBHOM epHbiH  H3HOC K o a b p a .

B peanx BbipaBHHBaHHH yaeabH oro aaBaeHHH Koaep, a TaKJKe 
pacTHPnoft aPKBHaappp nepenpcaeHHbix Bbirne HBaeHHÜ Heoßxoan- 
mo npeaBappTeabHo TepMoo'ßpaißaTbraaTb nopuiHeBbie Koabpa npp 
TeMnepaType 550o B-TeqeHHe 2 pac., saTeM OKOHPaTeabHO OTpeabi- 
BaTb H apy*H yidv 'niOBepxnocTb (xonPHroBaHne, ipaHi(J)OBaHHe, npH- 
TppK a).

B a n H H H e  h a p y s c H b i x  ir a  6 a p h t  o  b 3  a r o T O B K H .  
B aH H H pe p a3 M ep oB  saroTO B O K  Ha y n p y ro c T b  n p o B e p n a o c b  Ha 800 
K o a b p a x  n aaB O K  JMb 3 h 9. P a 3 M e p  D  « o a e ß a a c a  ot 98,1 a o  99,3 mm, 
D 1 K o a e ß a a c H  b n p e a e a a x  96j5— 97,0. mm, a B b icoT a  K o a e p  3,3—  
3,65 mm.

B npopecce MexappqecKoft oßpaißoTKH Köabpa npoBepnapcb no 
BeapppHe 3aMKa A b cßoißoaHOM coctohhhh h ynpyrocTH Q. AHaaH3 
H3MepeHHH no3BoaHeT ycTanoBHTb caeayioipee.

,-C yBeanneHHeM pa3MepoB 3aroTOBKH BeaHPHHa 3aMKa A  h 
yn pyrocTb  yBeapppBaroTCH. CßH3b M entay hhm p. apHeftHaH.

H o  M ep e  oßpaißoTKH  K o a e p  (o ß T a P H B a n p e , p acTaPH B aH ne, Ha- 
B eaeH n e  p a p n y c a ,  CHHTHe BbiTOPKH, xoH H H roB aH H e, xpoM H C Toe n o- 
K p b iT ae  n  t .  a . )  .CTeneHb BaHHHHH p a 3 M ep oB  D  h  Ö i  aaroTOBKH 
yM eH b in ae rcH  ß a a r o a a p n  H eoppHaKOBbiM  n aacT pqecK H M  a e i j io p -  
MapHHM (ß oa b iP H M  a a n  ‘ß o a b u ie fi B eap ppH bi A ) ,  B03HHKaioipHM  
n p p  H3rH-ße K o a e p .

H 3 M eH eH n e b h c o t h  x o a e p  h ,  o ß y c a o n a H B a io ip e e  n ep eM eH y n o- 
n e p e P H o ro  ceneHHH 3aroTOBKH, Bbi3biBaeT H3MeHeHHe TB epaocTH  
K o a b p a .

O  K o p p e K T p p o B K e  B e a p p p H b i  3 a M K a  A  b c b o -  
ß o  a h o  m 0  c  t  0  h h h h. B  aHTepaType y!Ka3biBaeTCH onTH - 
MaabHan BeapppHa 3aMKa A ,  onpeaeaHeMaH H3 ycaoBHH paßen-

CTBa parpßaioipHX HanpHPieHHÖ npn npaßpabHOM HaaeBaHHH 
Koabpa Ha nopmeHb p npp paßoTe b aBPraTeae, t. e.

=  Vpa6- (2 )

f la h  aanHoro caypan noacTaHOBKa cooTBeTCTByioipHX 3Hape- 
h h h  aHag (Koabpa HaaeßaiOTCH Ha nopmeHb npp noMOipp ippnUOB) 
h Qpag paeT BbipajKeHpe onTHMaabHoft BeaHPHHbi 3aMKa

(3)Aonm — 3,621 -)- S p  M M .

<J>aKTHPecKaH BeaHPHHa 3aMKa A $  oKOHPaTeabHO H3roTOBaen- 
Hbix Koaep oißbiPHo MeHbme A onm BBnay naapppH npHnycKOB Ha 
Mexa'HppecKyio oßpaßoTKy ti naacTHPecKHX ae^opM appft, B03HH- 
KaioipHx npp H3roTO’BaeHHH Koaep.

K a x  npaBHao, KoppeKTppoBKa 3hmkh anßo He npop3BoaHTCH, 
anßo orpaHHPHBaeTCH yBeanpeHHeM ero Ha 10— 20% , t. e. hb- 
aaeTCH Becbwa npHißanxceHHoft. yn p y rae  CBoflcTsa Koaep oneiib 
pacTo Hcnoab3yioTCH HenoaHocTbio, 4>aKTppecKaH BeaHPHHa 3a>M- 
Ka B CBOßOHHOM COCTOHHHH OKOHPaTeabHO H3rOTOBaeHHbIX Koaep
OKa3UBaeTca MeHbme onTHMaabHoft Ha 25— 35% . TaK, aan  Hc
caeayeMbix KOMnpeccHOHHbix nopimHeBMX Koaep onTHMaabHaa 
BeaHPHHa aaMKa paBHa A onm «=16,0 mm, a KOHCTpyKTHBHaa ycTa- 
HOBaeHa b npeaeaax 14-1-15 mm. OaKTHPecKaa BeaHPHHa 
3aMKa OKOHPaTeabHO oßpaßoTaHHbix Koaep H3MeHHeTCH o t  10,5 
ao  12,5 .» «« , t .  e. Ha 3,5— 5,5 mm MeHbme onTHMaabHoft h Ha 
2,5— 3,5 mm MeHbme KOHCTpyKTHBHOft BeaHPHHbi.

O nbiTb i noKa3aaH, pto n pH  MexaHHPecKoft oßpaßoTKe KOMnpec- 
CHOHHbix n op m n e B b ix  K o a e p  H aßa ioaaeTC H  yM eH bm eH H e BeaHPH
Hbi aaM K a 3a cn eT  M H oro n p aT H oro  y n p y ro n a a c T H P e c K o ro  H 3rnßa 
K o a e p , yBepppeH H H  pacTH rH B aio ipH X  HanpH sceH H ii H a p y * H b ix  b o - 

a oK on , T a H reH p p aab H b ix  ocTaTO PH bix  H anpanceH p ft p n e p e p a c n p e -  
aeaeH H H  p a H ee  H aBeaeH H bix  TaH reH pH aab H b ix  ocTaTO PH bix  H anpH - 
iKeHpft HeoAHHaKOBoft M e T a a a y p rp p e c K o ft  x a p a K T e p p c rn K H  p y ry H a .

H3MeHeHPe ycapKH 3aM «a  nponcxoppT no rnneplfioappecKOMy 
3a«OHy

A  =  A 0 —  AA; (4)

AA =  a T b,

rpe A —  T e n y ip e e  3HapeHHe 3aMKa b  mm\ A 0 —  nepBOHapaawiaH  
BeaHPHHa 3aMKa b  m m ; Tb —  BpeMH b mhh.; a, b —  Koscj)- 
(JiHPHeHTbi, 3aBHCHmpe o t MaTepnaaa, HanpaJKeHHH H3rHßa, 
VCaOBHH HCnblTaHHH H T. a .

illp o n o p p H O H a jib H o  3aM K y yM eH b rn a erca  y n p y r o c T b  Q KOJiep. Ha 
0CH0B3HHH BTOCO Bb lTeKaeT BaJKHblft BblBOP O TOM, PTO HpH y c a p -  
K e 3aM Ka opohcxoäht yM eH bm eH H e H a n p a p ieH H oro  coctohhhh (p e -  
n aK cap H H ) n opm H eB b ix  K on en .

CßH3b M excay HanpHJKeHHeM HapyncHoro paCTHHyToro .BOjioKna 
H BejIHPHHOH 3aMKa BbipaHCaeTCH i4>OpMynoft

0,425 £

( f - ) ’

( A - S ) . (5)

CpepHeTeM nepaTypHbift OTnycK HccjieayeM bix KOJiep npn TeM
nepaType 550° b TeneHHe 2 nac. (a  TaKsce anpTenbHoe BbiJieJKH- 
BaHne K o aep ) aaeT  yBeappeHHe 3aMKa.

O c T a B a a c b  ynpyrnM nocae MHoroKpaTHoro npnaonceHPH nocTO - 
HHHoft paCTH rH Baio ipeH  Harpy3KH, pyryH npp yBeanpeHPH Harpy3- 
k h  cHOBa a a e T  oeraT O P H b ie  aeiJiopMapHH.

Ha pn c. 7 npH BeaeH bi aaH H b ie  y c a a K H  3aM Ka npn  yßeappeH H H  
CHHMaeMoro n p H n ycK a  54 K o a e p  riaaBKH AT» 3.
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H3MeHeHHe yCaPKH 3aMKa B 3aBHCHM0CTH OT BeaHHHHbl TipH-
nycKa npoHcxoaHT no THnepSoaHneoKOMy 3axoHy. Texyp i.ee 3Ha-
neHne 3aM «a  on p ea ea aeT ca  -no <J>opMyae (4 )

AA =  a\ A t b' .

r a e  A t  —  CHHMaeMbiö n p p n y c K  b m m .
y c a a x a  3aMKa aHHeitao 33Bhcht o t  npnpameHHa H 3rn6aiom ero 

HanpsxceHHH

AA  =  K iAo. (6 )

X apaK Tep pacnpeaeaeHHH HanpaweH nfi n o  c e n e H H io  paaeH

a =  a0— Act, (7 )

Aa =  ax Atb' K.2-
r  c p

n p n  —  <  10 (3aroTOBKa) HaßnioaaeTCH rHPepöoaHnecKHH 3a- 

koh pacnpeaeaeHHH HanpaaceHHA b ceaeHHH. C  yBeaHneHHeM o t-

r ° p  -  U IHOineHHH —  «p n B a a  HanpaHceHHH BbrnpaMaaeTca, t . e. —► 1;

f  c p
npH~^~ >  10 c  ÄOCTaToaHoß a a n  npaKTHKH TonHOCTbio ypaBHe

HHe (7 )  TipHHHMaeT BHÄ npHMOft JIHHHH, T. e. 61= 1.

A3 =  Ol —  (iJg fli A<*' Ki).

A xp <
0,425 E _

■S,

3. H a  Bcex onepapnax, npepuiecTByioiUHx KpHTiinecKofl, onpe- 
aeaaeTca cyMMapHaa yeaaK a  3aMKa SA /li, B03mrxaioipaH npn 06- 
>KaTHH xoaep, cyMMap'Haa ycaaxa  3aMKa SA j42, B03HHxaioipaH 
npa oßpaßorxe Koaep.

1 M  =  1  AAX -f -  SAA 2.

4. O n p eaeaaeTca  cpeaHHft npnnycK 2 2 A ^ ,  CHHMaeMbift Ha .Tex 
on epapn ax  KaaHÖpoBKp 3 a M K a , KOTopue npeamecTByiOT k p h t h - 

a e c K o f l  onepapHH.
5. O n p ea ea aeT ca  BeannHHa 3aMxa A 0P  , Bbipe3aeMaa Ha on e

papHH (J)pe3epofiaHHH.

A 0p — A Kp - ) -  SA^4 —  S2A7.

6. riopypeHHoe 3HaneHne A 0P  KoppeKTHpyeTca KosiJpJjHpHeH- 
T3MH Kl H Kt-

Ä0p =  K l K2 A 0P MM.

Ko3(Jp})HPHeHT Ki on p eaeaaeTca  na o c h o b 3 h h h  3aBHCHM0CTH 
npHpapieHHa naacTHnecKoft aeiJiopMapHH npn yßeaHneHHH Hanpa- 
>KeHHH H3T»6a HHH BeHHHHHbl 3aMKa; K03(J)(f)HPHeHT Ki 33BHCHT OT 
MeTajuiyprHPecKOH xapaKTepncTHKH nyryHa.

Kos(})$HpHeHT K2 o n p ea ea a e rca  Ha o c h o b 3 H h h  K09<jx})HpHeHTa 
naacTHnecKOH aetjiopMapHH C. HanpHM ep. npn C = 7 ,5 4 -1 0 %  K i=  
=  1,0; npn C = 1 0 - j-1 2 ,5 %  /Ca= 1,1; npn C = 5 - f - 7 ,5 %  K 2= 0 ,9 .

7. H a  ocHOBaHHH A 0 P , nocTOHHHbix BeaHPHH Do h  s M  onpepe- 
h h io t c h  cpepHne raßapprbi 3aroTOBKH no ijiopMyne

D  +  D i  „  „  sM , A 0P
K c

s M
D 0—  -

m HX pa3JiHHHyio p a p n a p b H y io  T oa ipH H y.

H a  pnc. 8  npHBepeHbi rpa(}>HKH pacnpeaeaeHHH HanpanceuHfl no 
ceneHHio 54 aeTaaefl, o6pa6oTaHHbix c pa3aHHH0ft rayÖHHoft At. 
Ha  aHaaH3a rpaijiHKOB caeayeT, hto npHHHHoft y c a m n  3aMKa n p n  
oöpaßoTKe HBaaeTca yBeanneHHe pacTaniBaioipHX HanpanceHHH 
( 0Tpe3KH 1— 1’, 2— 2 '  h t. a .) MaaoHanpaHceHHbix ao  oßpaßoTKH 
HapyjKHbix caoeB.

T a K  KaK  n pn  o 6 p a 6 o T K e  o 6 n iH e  H 3rH Ö aiop iH e H anpaaceH H a 

yM eH b m a io T ca , HMeeM co ra a cH O  (})op M yJ ie  (3 )

t D  +  2At D  —  t + A t  

Sl =  a° t  +  At ' D  ‘ D  —  t  ’ 

ra e  Oi —  H anpaaceH H e, B b ip a w e n H o e  Ha pn c . 8 q ep e3  0Tpe3KH 
A — /', E — 2 ' h  t .  a.

n p n p a n ie H H e  H a n p a a c e H n a  n p n  o 6 p a 6 o T K e ,  B b ip a a c e H H o e  0 T p e 3 -  

K 3M H  1— 1 ',  2 — 2 '  h  t .  a -  H a  p a c .  8 , o n p e a e a a e T c a  n o  ^ o p M y J 16

(8 )

n o p a a o K  K o p p e K T H p o B K H  3 a m k  a . 1. ü o  4>opM yae 
(5) o n p e a e a a e T c a  K pH T H aeoK aa  o n e p a p n a  n o  M axcH M aabH O M y 
p a c T a rH B a io P ie M y  p a n p a aceH H io  H a p ya cH o ro  B oaoK H a  o Kp.

2. I In a  p a c n e T a  KpH TH necKoft B eannPH bi 3aM Ka A xp a o a * H O  

coßaioaaTbCH ycaoB ne

Qftp <  [« « ]  min- (9)

H a  ocHOBaHHH paBeHCTBa (9 )  o n p e a e a a e T c a  K p H T iin ecK aa  Be- 

annH H a 3aM Ka

—  - l f t

2  IC 7t

r a e  D 0 —  a n a M e T p  B K a a a b im a  H a n  o n p a B K H  b  m m ; s m  — ■ cpeamift 
3 a 3 o p ,  n o a y n a e M b if t  n p n  o C h o t h h  K o a e p  H a  o n e p a p n a x  n e p -  

B o fl K a a n ö p o B K H  p a n  n p e a B a p p T e a b H o r o  o ö T a n H B a H H a , b  m m ; 

D  — ■ p a a M e p  3 a ro T O B O K  b  n a o c K o c T H ,  n e p n e H a H K y a a p H o f t  k  

3 a M K y ;

D i  —  p a 3 M e p  3 a ro T O B K H  b  n a o c K o c T H  3 a M K a  b  m m  ( D — D ] =  

= 2 ,2 — 2,3).
B  cooTBeTCTBHH c npHBeaeHHbiM pacneTOM OTaHTa napTHa aeTa

aeft CHanaaa 150  o i t . ,  a  3aTeM 3 5  0 0 0  u i t .  co caeayioipHM pa3iMe- 
poM 3aroTOBKH: D = 9 9 , 3 0  i g ’ i  m m ; D i  =  9 7 ,0 0  l o p  M M  c  yaeTOM 
oßanpKH anreflHoft k o p k h .

n p n  MexaHHnecKoft oß p aö orK e  caynaeB  noaoMKH K oaep  H e 

ßbiao.
B T a 6 a .  6 n o K a 3 a H O  n o o n e p a p n o H H o e  H 3 M eH eH H e 3 a M K a  A  b

C B O Ö oaH O M  COCTOHHHH oß b lP H b lX  K O a e p  H BHOBb O TaH Tb IX .

T a ö f l H u a  6

OnepauHH

BeauMHHa 3aMKa A  KO^eu b
CBOÖOAHOM COCTOHHHH B M M

06U4HUX
c yBe^HMeHUbiM 

paaMepoM 
3arOTOBKH

<I>pe3epoBaHHe 3 a M K a .......................................... 11,85 14,01
FlepBaa Ka-möpoBKa 3 a M K a .............................. 12,59 14,84
npeABapHTe^bHoe oöramiBaHHe .......................... 11,30 13,15
npeABapHTe^bHoe paciam iB aH H e .......................... 11,60 13,43
BTOpan KaAHöpoBKa 3aM Ka.................................. 12,30 14,53
OKOHnaTe/ibHoe o ö ia ^ H B a H w e ............................... 11,40 13,12
OnoHMaTejibHoe pacTaMHBaHHe................................ 11,60 13,42
T p e ib f l  Ka^HßpoBha 3aMna .............................. 12,30 14,39
O öpaöoTna pannycoB .......................................... 11,50 —
XOHHHTOBaHHe ....................................................... 11,20 __

XpOMHpOBaHHe ....................................................... 10,70 __

OKOimaTe^bHafl KajiiiöpoBKa 3aMKa . . . . 10,70 __

OKOHMaTejibnoe paciaHHBaHHe .......................... 11,45 __

06pa6oTK a b u to m k h  .......................................... 11,35 13,35

(10 )

rae [tfu]min —  npeaea npoaHOCTH ny.ryHa npn H3rHÖe BbißapaeT- 
■ ^ c a  MHHHMaabHbiM, a  ycaoBHbift M oayab ynpyrocTH  E  —  Max- 

CHMaabHblM.

yn p y ro c T b  BHOBb OTanTbix K oaep  Ha 230— 270 a -öoabme no 
CpaBHeHHK) C oCbIHHbIMH KO abpaM H .

TaxHM o6pa30M, npeaao>KeHHbifl MeToa KoppexTppoBxn 3aMKa 
no3BoaaeT noanocTbio Hcnoab30BaTb ynpyrpe CBoflcTBa Koaep.

B a H H H H e  H a  y n p y r o - C T b  H a p y > K H b i x  p a a n y c o B .  
OaHOBpeMeHHO paapycb i Ha HapyacHoft noBepxHOCTH K oaep  0 6 - 
paßaTbiBaioTca Ha cnepHaabHOM aBTOMaae 4>acoHHbiM ancKOBbiM 
pe3poM P -9  npH p = 4 6 ,3  m /m u h , nonepenHoft n oaan e s n  =  

=2 0 ,0  m m /m u h ; ox a a x a e H H e  KepocHHOM c a o 6aBKoft 15— 20%  Be- 
peTSHHoro M acaa. Z leTaaH npeaßapHTeabHO CHCHMaiOTCH b onpaBKe 
ao anaM eTpa 92,00 m m , b  KOTopoft peHTpppyioTCa h  <})HKCHpyK)Tca 
B 3 a *aT 0 M  COCTOHHHH CO CTOpOHbl TOpPOB.

npoB epK a  BanaHHH p a a n yca  K  Ha yn pyrocTb  Q  h  BeannHHy 
3aMXa A  B CBOÖOaHOM COCTOHHHH np0H3B0aHHaCb Ha 500 Koabpax 
naaBXH N » 3.
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Ha pac. 9 h b T a ß j i .  7 npHBeneHbi pe3y jibT a™  oÖMepa KOJieu 
no pannycy, ynpyrocTH h BejiHHHHe 3aMKa (Q b z, A b mm).

Phc. 9. B jiH H H H e  paAHyca R  na ynpyrocTb Q:
1 —  (jDaKTH^ecKoe, 2 —- pac4eTH oe

T a 6  j i  h u a 7

1-100 Ka 01 -200 Ml 201-300 M  301 -4 0 0 .Niä 401-500

n o K a 3 a ie ^ H
Q

B 2
A

B M M
Q

B 2

1 
 ̂

1
1 

^
 

a A
B M M

Q
B 2

A 
B M M

Q
B 2

A
B M M

,üo  u aB e-
p a -

A n y c a  i? • 
I l o c A e  Ha-

2730 12,51 2710 12,63 2291 12,58 2600 12,08 2660 12,26

BeneHH3
p a A H y ca  R 2534 11,95 2528 12,02 2063 11,76 2390 11,50 2430 11,67

Pa3HOCTb 196 0,56 182 0,61 228 0,82 210 0,58 230 0,59

D h
ht

Q
E J A

Ü3  3Tofl (J jo p M y jib i bhäho, hto x a p a K T e p  H 3M eH eH H H  y n p y r o 

cTH  Q 33BH CH T o t x a p a K T e p a  H 3M eH eH H H  bcjih'hhh 1 h A; n p n  o ß -  

p a ö o T K e  p a n n y c a  R  B e jiH H H H a D — t  H 3M eH H eTCH  o n e H b  H e3H an H - 

T e j ib H o  (ä o  0 ,05% ) h n o s T O M y  n p a K T n n e c K H  H e  yn H T b iB aeT C H .

M o M e H T  H H epn H H  n o n e p e n H o r o  c e n e iiH H  n e T a - iie ft  n p n  O AH O B pe- 

M eHHOM  H a B ea eH H H  p a a n y c o B  o n p e u e j in e T C H  c o r n a c H o  c x eM e  
( p n c .  1 0 ) n o  ( f o p M y j i e

t \3 / t
Y  +  ° . 0 7 * )

I 3

J
h —  0,428/?

)[(

AHajiH3 TafijiHUbi h k phbm x  noKa3biBaeT, hto yMeHbmeHHe y n p y 
rocTH n o o ie  o6pa6oTKH p an u yca  npoucxonHT 3a cneT cjienyioiuHX 
(JiaKTopoB:

1) yMeHbineHHH jkh b oto  ceneHHH (MOMeHTa HHepuHH) neTaJieft 
BejiHHHHa KOTOPOTO 33BHCHT OT R\

2) ocTaTOHHoft «eiJiopMauHH, B03HHKaK>meft npn 3anpeccoB- 
Ke KOJieu, yMeHbinaiomeH BejiHHHHy aaMKa A  b cboöoähom  c o 
ctoh hh h ;

3) ocTaTO H H oft HecjjopM auH H  KOJieu, B 03H H K aioiueö  n pn  yß e - 
JIHHeHHH paCTHTHBaiOUlHX HanpHHteHHH Ha Hapy>KHbIX CJIOHX B 
n p o u e c c e  H aßeneHHH p a n n y c o B , KO Topbie TaK ace yM eH biuaiO T B e 
jiHHHHy 3aM Ka A  B cbo6oähom  coctoh h h h ;

4) mepepacnpeÄeJieHHH ocTaTOHHbix TaHreHunajibHbix Hanpn- 
JKeHHÜ.

4 t o 6 h  ycTaHOBHTb CBH3b Me>KÄy ynpyrocTbw  Q , momchtom  
HHepUHH H BeJIHHHHOH 33-MKa A  B CBOfiOHHOM COCTOHHHH JieTa- 
Jieft, nOÄßepraeMbix oßpaßcm ie no pannycaM , Bocnojib3yeMCH <J>op- 
Myjioft [3].

ä /o r * p 0A  =  tz (3  — c ) -------- ,
E J

rae r  —  p an n yc oceB oü jihhhh b mm-, p 0 —  naBJieHHe Ha ejHHHuy 
üJiHHbi b kz/mm-, E  —  ycjiOBHbift Monyjib ynpyrocTH b kz/mm--, 
J —  MOMeHT HHepuHH nonepenH oro ceneHHH b mm4; g —  
K03(j)(j)Hu.HeHT, 3aBHCHin.HÖ o t  xapaKTepa pacnpeneJieHeHH naB- 
jieHHH no OKpyjKHOCTH. JA-nn noBbimeHHoro ynejibHoro naB- 

neHHH y  3aMKa npHHHMaeM g = 0 ,1 9 6  [3].
rip eo6p a3 yeM  3Ty (JiopMyjiy. BejiHHHHy p0 Bbipa3HM nepe3 ynejib- 

Hoe naBJieHHe p.
2r  Po 2Q

p  =  —  • —  ; p  = -------— ----------—  k z /m m 2.

f l o c j i e  n o n c T a H O B K H  n o j iy n e H H b ix  3H an eH H H  po h y n H T b iB a n , h t o  

D  —  t

1,1 D ( D  —  t)2. (II)

)

n h l  t \3 h i  t \3

+  t ( t - 0'93r ) + t ( t - 0’07R) - (12)
H a  pnc. 11 noKa3aHo yMeHbmeHHe MOMeHTa HHepuHH b  npouen-

TaX B 33BHCHMOCTH OT BejIHHHHbl R.
K p o M e  t o t o ,  y n p y ro c T b  Q 3 3 b h c h t  o t  BejiHHHHbi 3aM Ka A,  

yM eH bm eH H e K O T op o ro  n o n  n eficTB K eM  (J iaKTopoB, oT M en aeM b ix  b h -  

rne b  n yH K T ax  2— 4 , npoH C xon H T  n o  n tn ep ß o jm H ecK O M y  3aK 0H y.
K au  noKa3ajiH onbiTbi, yMeHbmeHHe BejiHHHHbi 3aMKa npn 06 - 

/KaTHH KOJieu, b  onpaBKe nnaMeTpoM 92 mm cocTaB jiaeT  0,1— ■ 
0,2 mm, a yMeHbmeHHe BejiHHHHbi 3aMKa npn o ß p aß o rae  c  yneTOM 
nepepacnpenejieHHH TaHreHHHaJibHbix ocTaTOHHbix HanpniKeHHH 
0,15— 0,52 mm b  3aBHCHMocTH o t  BejiHHHHbi R. Oßmee yM eHbm e
HHe 3aMKa Ha 0,25— 0,65 mm npn J?=0 ,25-p0 ,8  mm.

TaKHM o6pa30M , (jiopMa k p h b o h  (JiaKTHHecKoro yMeHbmeHHH 
y n p y r o c T H  (pn c. 8 , KpHBan 1) b  3 3 b h c h m o c t h  o t  BejiHHHHbi R  no-

P hc. 10. FIonepeHHoe ceneHHe neTajin nocjie oßpaßoTKH pannycoB.

j i y n a e T c n  n y T e M  H a jio iK e H H H  n ß y x  k p h b h x :  k p h b o h  yM eH b m eH H H  

B ejiH H H H bi 3 a M K a  A H KpH BO H  yM R H b m eH H H  M O M eH Ta  H H epu H H .

Ha pnc. 8 (KpHBan 2)  noKaaaHO p a cn era o e  yMeHbmeHHe y n p y 
rocTH Q, nojiyneHHoe Ha ocHOBaHHH (jiopMyjibi (9 ) no 4>aKTH- 
necKHM 3HaneHHHM 3aMKa h  pannycoB  nocjie oß paßornn. Hecoß-

i
3

1
$

P hc.

0,1 0 ,2  0,3 Ofi 0,5 0,6

BjiHHHHe pannyca Ha m omcht HHepuHH J 
ceneHHH.

0,7  R mm

nonepeHHoro

MemeHHOCTb KpHBbix Ha pn c . 9 oßbH CH H eTcn TeM , h t o  npn  H3M epe- 
h h h  y n p y ro c T H  Ha B e c a x  e  ra ß K o ft  jieH T o ft nonoJiH H TejibH o yM eH b- 
rnaeTCH BejiHHHHa 3aM Ka 3a cn eT  yßejiHHe-HHH BpeM eHH, b  TeneH ue 
K O T op o ro  KOJIbUO HaXOJIHTCH nOU H arpy3KO H . TaKH M  oß p a3 0 M , 
yM eH bm eH H e yn p y ro c T H  KOJieu 33BHCHT o t  BejiHHHHbi p a n a y c o B  h  

npn  R = 0 ,254-0,8 cocTaB J ineT  0,4— 5,6% 3a cn eT  yM eHbm eHHH >k h - 

B o ro  ceneHHH n e T a jin  I  h  4,6— 6,8% 3a cneT  yM eHbm eHHH BejiH 
HHHbi 3aM Ka A. C y M M a p H ö e  yM eH bm eH H e y n p y ro c T H  co cT a B jm eT  
5,0— 12,6% , a npn  nepTescHOM  3HaneHHH p a n n y c a  R = 0 ,254-0,4 mm 
5,9— 6,8% o t  nepBOHanaJibHofl y n p y ro c T H .

BHyTpeHHHe b u t o h k h  ( c m . pnc. 1) yMeHbmaioT jKHBoe ceneHHe 
KOJibua Ha 3HaHHTeJibHo ßöjibm yio BejiHHHHy, neM oßTOHKa panny-
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cob . TaK , Ann HepTe>KHbix pa3MepoB BbiTO^KH (JiaKTHnecKoe yMeHb
meHHe »H B o r o  ceneHHH cocraBAHeT 10,8%- O a h 3ko, yMeHbmeHHe 
ynpyrocTH  b stom  cn yn ae cpaBHHTenbHo MeHbme, neM npn oötoh - 
Ke paanycoB . TaK , HanpHMep, yMeHbmeHHe ynpyrocTH  npn HanH- 
hhh BbiTOHKH cocTaB jm eT 14,2%, a b cn yn ae oöpaöoTKH  paAHycoB 
npn yMeHbmeHHH >khboto  ceneHHH Ha 1,5— 2%  (7?=0,25 4-0,40) 
yMeHbmeHHe ynpyrocTH  cocTaBnneT 7,5%. 3 to oöiHCHHeTCH cne- 
ayiomHMH (JjaKTopaMH npn oöpaöoTK e b h t o h k h :

1) He npoHcxoaHT yMeHbmeHHH saMKa bo  BpeMH 3anpeccoBKH 
( hjih nonTH He HaöjiioÄaeTCH), TaK KaK HanpHaceHHe H3rnöa MeHb
m e HanpHxceHHH, B03HHKaiomHX Ha npeam ecTByrom Hx onepauHHX, 
h npn hhx  nyryH BeneT ceÖH KaK ynpyrnft MaTepnan;

2) H aöJiio jiaeTC H  noHBJieHHe c>KH M aiom H x o c ra T o n H b ix  TaHreHUH- 
a jibH b ix  HanpHJKeHHH, K O Topw e c n o c o ö c T B y io T  yB ennneH H io  3aM Ka.

I lo s T O M y  n o c j ie  o ö p a ö o T K H  bmtohkh yßejiHHHBaeTCH 33mok A.

B bl BOÄbi

L  ynpyrocTb Q  nopuiHeBbix Koneu 33bhcht o t MHKpocTpyKTy- 
pbi MaTepnajia, onpeAenaeMoö xnMHnecKHM cocTaBOM h TexHO- 
nornen H3roTOBjieHHH otjihbok. OnTHMaJibHbift no ynpyrocTH xh- 
MHnecKHft cocTaB ÄOJOKeH onpeaeJiHTbCH Ha ochob3hhh BKcnepn- 
MeHTajibHbix ÄaHHbix, ynHTbiBaioiuHx KOHKperabie ycjioBHH H3ro- 
TOBjieHHH otjihbok h MexaHnnecKyio OÖpaiÖOTKy.

2. n p n  MexaHnnecKOH oöpaöoTKe Koneu nponcxoAHT HenpepbiB- 
Han yca^Ka 3aMKa A  b cboöoähom coctohhhh, oöycjiOBjieHHan 
OCTaTOHHbIMH ÄdJlOpMailHHMH HapyHCHblX p 3CT H'H y Tbl X BOAOKOH 
npn H3THÖe Koneu. BejiHHHHa ycaAKH 33bhcht o t  BejiHHHHbi h 
npoÄOJiJKHTejibHocTH (noBTopHOCTH) Harpy3KH. 3aTyxaHHe ycaA- 
KH npH ÄefiCTBHH nOCTOHHHOfl nO BeAHHHHe H HanpaBJieHHIO CHAbl 
cneAyeT rHnepöoJiHnecKOMy 3aKOHy.

K o j ib n a ,  n p o m e a m H e  M ex a n n n ecK y io  o ö p a ö o T K y , naxoAH TCH  b 
cjiohchom  HanpHHceHHOM c o c to h h h h . B h h x  HaöJiiOÄaioTCH p a c - 
TH TH Baiom H e Ha H apyH iH o ft h O K H M a iom H e Ha BH yTpeH H efi no- 
BepxHOCTHx TaH reH LiH aÄbH bie ocTaTOHHbie HanpajKeH H H  n e p ß o ro  
p o A a , B03H H Kaiom H e n p n  aßpaaH B H oft n peÄ B ap H T en b H o ii o ö p a 
ö o T K e  h n p n  oÖTanHBaHHH h pacTaHHBaHHH h, K poM e T o ro ,  o ö p a T -  
Hbie n o  3H aK y T an reH iiH a jib H b ie  ocTaTOHHbie H a n p H *eH H H , bo3HH- 
K a iom H e Ha on ep au H H X  oKO H H aTenbH ofi aöpa3H B H oft o öp a öoT K H  
njiocKO CTeft h n pn  M H o ro K p a ra o M  H 3 rn öe  K on eu .

A n n  chhthh  ocTaTonHbix HanpHiKeHHH HeoöxoAHMo ocym ecT- 
BjiHTb cpeÄHeTeMnepaTypHbift OTnycK npn 7 = 5 5 0 °  b TeneHHe 2—
2,5 nac. nepeA  sneKTpoAHTHiecKHM noKpbiTneM xpoMOM.

UeAecooöpa3HocTb npHMeHeHHH HCKyccTBeHHoro CTapeHHH Ko
nen äo  hx MexaHHiecKoft oöpaöoTKH ÄOJiiKHa pemaTbCH nocne 
onpeAeJieHHH ocTaTom ux HanpHHceHHH (nocTaTOHHo onpeÄejiHTb 
BeJiHHHHy AAo), B03HHKaiomHx Ha onepanHHx aöpa3HBHoft oöpa 
öoTKH njiocKOCTeft.

3. HHÄH BH ÄyaJibH bie n-opm HeBbie K on b u a  -HMeioT HeoAHHaKOBbie 
y n p y rn e  cß o ficT B a  n o  KO H Typy, hto oöyc jioB J iH B aeT  B03HHKH0BeHHe 
He O Ä»H aKO B bix n o  K O H Typy oeraTO H H b ix  H anpHaceHHii. C p eA H n ii 
TeM nep aT ypH b ift O Tn ycK  K o n e n , n p o m e Ä m a x  o n e p a u n n  M exaH nn e- 
CKOH OÖpaÖOTKH, n03B0nHT naCTHHHO CHHTb OCTaTOHHbie HanpH- 
aieHHH h TeM caM biM  yM eH bm H Tb HepaBHOMepHOCTb y Ä e n b H o ro  
ÄaßneHHH h «n p o c ß e T »  K oneu .

4. XUih öonee nonHoro Hcnonb30B3HHH ynpyrnx cbohctb Konb- 
ua HeoöxoÄHMo nocne aHanH3a paBeHCTBa o Had — <3pa6> o n p e -  
ÄenHeMoro Ha ochob3Hhh KOHKpeTHbix ycnoBHH, KoppeKTHpoBaTb 
33MKH cornacHo npHBeaeHHofl Bbime MeTOAHKe.

5. ripn  oöpaöoTKe HapyaiHbix pannycoB yMeHbinaeTcn ynpy
rocTb Q He TonbKO 3a cueT yMeHbmeHHH aiHBoro ceueHHH, ho 
önaronapH ÄononHHTenbHOMy yMeHbmeHHio BennnHHbi 3aMKa A  
B CBOÖOÄHOM COCTOHHHH. HeOÖXOÄHMO CTpeMHTbCH k MeHbmefi 
BennnHHe R , coömoÄan ycnoßne nnaBHOCTH nepexoAHoro pannyca  
ot HapyaiHoft k  öokobmm noßepxHOCTHM.

B COOTBeTCTBHH C BbIB0Ä3MH Öbina H3MeHeH3 TeXHOnOTHH 113- 
roTOBneHHH BepxHHX KOMnpeccnoHHbix Konen,: yTonneH xHMnne- 
ckhh cocTaB, HCKmoneHa onepaunn HCKyccTBeHHoro CTapeHHH b 
Hanane TexHHnecKoro npouecca, BKmoneHa onepaiiHH cpeAHeTe.M- 
nepaTypH oro oTnycKa Konen nocne OKOHnaTenbHoro pacTanHBa- 
hhh , H3MeHeHbi raöapHThi 3arOTOBKH.

ripeAenbHbiH h OKOHnaTenbHbiH öpaK Konen no ynpyrocTH, a o - 
CTiiraiomHH paHee 50— 76% , nocne BHeApeHHH hoboh  TexHonornn 
npaKTHnecKH Hcne3; KpoMe Toro, yMeHbiunncH Ha 10— 15% npo- 
CBeT (HenpnneraHHe) Konen.
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FlpHMeHeHHe noßepxHOCTHOH 3aKajiKH npw H3roTOBJieHHM 

uiapO Bbix n a jibu eB  aBTOivioÖHjieH MA3
n. A. MMLLIHH, C. H. flP 0 3 fl 

M h h c k h h  aB T 0 3 aß o fl

H A  M H H CKO M  aB T0 33B 0 A e inpoB eneH a ip a öoT a  n o  3aM eHe 
CTann  M apKH 12XH3A, npwMeHHeMOH ä a h  HaroTOBneHHH m a - 

p o ß o r o  T ia n u ia  t h t h  c o m K «  p y n e B o ro  yn paß neH H H  h  m a p o B o ro  
nanbu,a HaKOHenHHKa t h t h  p y n e B o ö  T pan eiiH H , Ha CTanb 40XH c 
3 aK an K o fl m a p a  n a n b iia  t . b . n. (p n c . 1 ).

Uenb 9 to h  paöoTH 3aKnionaeTCH:
1 ) b  BbicBoöoHCAeHHH B b icoK on erH p oB aH H oft HHKenecoÄepJKameii 

CTann;
2) b  OHHTKeHHH TpyAoeM KO CTH  T e p M oo ö p a öo T K H  (cH H TH e o n e p a -  

lih h  OMeÄHeHMH, ueM eH TauH H , HH3Koro O T n y c K a );
3) b  CHHiKeHHH ceöecTOHMOCTH 3a cneT c t o h m o c t h  MeTanna h 

T pyAoeM KOCTH b  cy.iMe 69 t m c . p y ö .  b  t o ä ;
4) b o ö e c n e n e H H H  n e p o n e K T H B b i n e p e B o n a  T e p M o o ö p a ö o T K H  

n a n b n e B  h e n o c p c a c t b e h h o  b jih h h h  M e x a n n n e c K O H  o ö p a ö o T K H .

X h m h h c ck h h  cocTaß  A ß y x  M apoK  cTan eii npHBeneH b  T a ö n . 1.
OnpeneneHHe MexaHHnecKHX c b o h c tb  nponaBOAHnocb Ha CTa«- 

AapTHbix oöpa3nax AnaMeTpoM 8 mm, H3roTOBneHHbix mo TOCTy 
1497-42.

OnpeAeneHHe yAapHoft b h 3 k o c th  npoH3BoAHnocb Ha oöpa3nax 
»TH na «M eH asce», H3roTOBneHHbix no FOCTy 1524-42.

O öpa3 iib i Ha pacTHHceHHe HcnbiTbmanHCb Ha yHHBepcanbHo-pa3- 
pbiB-HOH THApaBAHnecKOH MaiUHHe Ha 10 000 kz THna «P n n b » .

Ynapubie oöpa3Ubi ncnbiTbiBanHCb na m 3 h t h h k o b o m  Konpe THna 
«LLIapnH» Ha 30 kzm. MexaHHnecKiie cßoficTBa HcnbiTbiBaBmHxcn 
CTajieii nocjie TepMoyjiynmeHHH npHBeneHbi b  Taön. 2.

U,eneHnwßamb na 1 
IjH Q ja H H O U  O J lU H e  H a  

znuöuHy 1 - 1,5 m n ; m ßep-
docmb no PoKöe/viy 
HC 56 63 

\Jdepdocmb no 6puHeßji/o 207-3W  
OnedHumb n epe i yerieH m anueu na jm oü  dnune

Phc. 1. Oöiuhh bhä h nepTejK m ap oB oro  nanbija HaKOHenHHKa thth  
pyneBofl TpaneiiHH.

N
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40 ABTOMO^HJtbHan npoMbiuuieHHOCTb JV» 1, 1962 r.

lllapoßbie na^M ibi H3 CTaAH 12XH3A
H3rOTOBAHIOTCH H3 K pyra  ÄHaMeTpOiM 
46 MM.

TeXHOJIOFHB H 3rO T O'B A ©IIH H UiapOBblX 
naAbueB H3 CTajiH 12XH3A BKAicmeT 
b ceÖH CAeAyioiuHe oneipauHH:

1) noAHan T O K ap n aa  oöpaöoma naAb
ua Ha mecTHHinHH'ÄeJibiHOM aB TO M ate ;

T a ö J i w u a  1

XHMHHeCKHfi
COCTaB

<
•«s?e; 3,

u 2

n X
S x
o §

C ; ................... 0 ,1 3 0 ,4 0
M n ................... 0 ,4 0 0 ,5 0
S i ....................... 0 ,2 5 0 ,27
C r ................... 0 ,6 5 0 ,7 0
N i ................... 3 ,0 1 ,5

T a ß J i i m a  2t-
12XH 3A  (3 aK a .lK il 9 0 0 ° - -M a ca o , O Tn ycK  5 0 0 °— 1 q a c ) 40X H  (3 a K a a K a  850°— M a ca o , o m y c K  650 1 q a c )

* »5
Ä - e Ä

ca ° 77 d b ca d b
es 03

•a a O) o CD Äi ^
O ' 03 o  ca <o o "  m O CD CQ to «  CD

7 6 ,0 82,5 11 ,6 74 19 ,6 3 ,9 7 3 ,0 8 6 ,0 1 4 ,7 7 0 ,5 2 0 ,9 3 ,8 5
7 4 ,0 8 3 ,0 1 1 ,9 73 1 7 ,6 3 ,9 7 2 ,0 8 5 ,0 1 4 ,7 7 0 ,0 2 1 ,2 3 ,8 5
7 8 ,0 8 5 ,0 1 1 ,9 73 1 8 ,8 3 ,8 5 7 3 ,0 8 6 ,0 1 4 ,7 7 0 ,0 2 0 ,5 3 ,9
7 4 ,5 8 3 ,5 1 1 ,9 75 1 7 ,9 3 ,8 5 7 3 ,0 8 5 ,5 1 6 ,2 7 0 ,0 2 0 ,0 3 ,9

— 8 2 ,0 1 1 ,9 72 1 9 ,5 3 ,8 5 7 3 ,0 8 5 ,5 1 4 ,7 7 0 ,0 2 1 ,0 3 ,9 5
7 5 ,0 8 2 ,0 1 1 ,9 73 17 ,6 3 ,8 5 7 4 ,0 8 6 ,0 1 4 ,5 6 ,9 2 1 ,5 3 ,9 5
7 7 ,0 8 6 ,0 1 1 ,9 74 17 ,7 3 ,8 7 4 ,0 8 5 ,0 1 5 ,2 7 0 ,0 2 0 ,5 3 ,9

— — — — 1 8 ,4 3 ,9 7 4 ,0 8 5 ,0 1 4 ,0 7 0 ,0 2 0 ,8 3 ,9
— — — — 19,1 3 ,9 7 3 ,0 8 7 ,0 1 6 ,0 7 1 ,5 2 1 ,8 3 ,8 5
— — — — 1 7 ,3 3 ,8 5 7 4 ,0 8 7 ,0 1 5 ,0 6 9 ,5 2 1 ,2 3 ,9
— — — — 1 7 ,2 3 ,9 — --- _ __ .— _

— — 1 8 ,6 3 ,9 — — — — —

C p e  ä  h h  e 3 h a  q  e  h i i  ü

7 5 ,6 8 3 ,5 11 ,7 7 3 .5 1 8 ,3 7 3 ,3 8 5 ,8 1 5 ,0 7 0 ,0 2 0 ,9 5

2 ) cBepjieHHe OTBepcTHH AHaMCTpoM 4 mm;
3 ) TepM oo6pa6oTKa (oM euneHHe naAbua, u öm © h tauHh xuapa Ha 

rjiyöH H y 1,3— 1,6 mm,  3auaAKa b KOHBeftepHOM a rp era T e  c TeMne- 
p a ryp b i 8 5 0 ±  10°, oxjia>KAeHHe b M acjie, b h c o k h h  oxnycK  npH TeM
n ep a T yp e 650 ±10 °, 3aKaAKa m ap a  b c o a h h o ö  BaHHe c TeMmepa- 
Typbi 820±  10°, BbiinepKKa 15— 18 mhh., oxAaiKÄeHHe b  Macjie, 
OTnycK npn TeM nepaType 180— 200 °);

4 ) maH^JOBaHHe u o a - HaKaray pe3böbi 1M 18X1.5  a o  AnaMeTpa 
16,94— 16,87 Ha AAH«e 28 mm ;

5) HanaTKa pe3b6bi 1M 18X1.5;
6 ) mAH(t)OBaHHe KOHyca 1:8;
7 ) HjjiH(j)OBanne c4>epbi.
M ax p o - h  MHKpocTpyKTypa m apoßbix naAbueB H3 c t 3 a h  12XH3A  

nocAe TepMoo6pa6oTKH noKa3aHbi Ha pnc. 2. TAyßHHa ueMeHTO- 
BaHHoro c a  oh  cocTaBAneT 1,3 mm.  CrpyKTypa ueMeHTOBaHHoro 
c a o h  c o c t o h t  hi3 mapTeHicHTa h  aycTeHHTa. CTpyKTypa CepiAUeBH- 
Hbl COCTOHT H3 OOpÖHTa H 4>6PPHTa.

Ä a h  H 3roTO B Ae»H H  m apoßbix n aA b u eB  H3 CTaAH 40XH npHM e- 
h h a c h  K p y r  A n a M eT p oM  52 m m  n3-3a OTcyTCTBHH Ha 3aBOAe K p y ra  
A H a M erp oM  46 mm.

TexnoAorHH H3roTOBAeHHH uiapoBbix naAbpeB BKAionaAa b  ceön  
cAeAyiomHe onepauHH:

1) oÖTOHKa Kpyra c AHaMeTpa 52 mm  a o  AnaMeTpa 46 mm;

2 ) noAHan TOKapHan oöpaöoTKa Ha iuecTHmuHHAeAbHOM aß- 
TOMaTe;

3 ) cßepAeHHe OTBepcTHH AnaMenpoM 4 mm;

4 ) Tep-Moo6pa6oTKa (3aKaAKa c TeM inep aT ypb i 850°, oxAajKAeHne 
b MacAe, OTnycK npn TeMnepaType 6 5 0 ±  10°, 3aKaAKa m apa HHuyK- 
UHOHHblM  H a r p e B O M ).

Pe>KHM 3aKaAKH: HanpnjKeHHe 750 e ,  MomHOCTb 70 k b t ,  t o k  Ha- 
rpy3KH 120 a, BpeMH HarpeBa 7 cex., oxA a*AeH H e 12 ceK. c c a M o -  
OTnycKOM, TBepAocTb noBepxuocTH m apa nocAe 33 K 3akh  
R C  56— 63. 3aTeM npoH3B0AHAHCb HaKaraa pe3böbi, mAH<})OBaHHe 
KOHyca h c(f>epbi.

Ä a h  onpeAeAeH H H  M an p o- n  M H K p ocT pyK T ypb i H ccA eA O B aA acb  
napTHH m a p o ß b ix  naA bu eB  b  KO AnnecTBe 5 h it . C T p y K T y p a  m a p o -  
Bbtx naA bu eB  « 3  c t h a h  40X H  ,noKa3aH a Ha p n c . 3; aaxaA eH H aH
30Ha npeACTaBAHeT coöo ft MapTeHCHTOTpOOCTHT, CepAUeBHHa —  
copÖHT. HaMeHeHHe TBepAOCTH mo TAyiönHe 3aKaAenHoro c a o h  no- 
Ka3aHo na  pnc. 4. TAyÖHna c a o h  moAHoft 33K3AKH 5 mm.

H a  BbiHocAHBocTb HCHbiTbiBaAHCb inapoBbie maAbUbi cepaftHoro 
npoH3BOACTBa H3 CTaAH 12XH 3A h mapoBbie naAbUbi H3 CTaAH 
40X H  c  3 a « a A K o f t  m apa H H AyK U H O H H biM  H a rp eB O M  h T B e p A o c T b io  

B c e r o  naAbua R C  24— 30.
HcnblTaHHH npOBOÄHAHCb B npHCnOCOÖAeHHH, COCTOHIUeM H3 

CTOÜKH ÄAH KpenAeHHH HaAbUa H UHeBMaTHHeCKOrO pyÖHAb'HOrO 
MOAOTKa MapKH M P -4 , c noMombio KOToporo cosAaBauacb yAapHaa 
Harpy3xa. BeAHHHHa Harpy_3KH H3MepnAacb c noMombio AHHaMO- 
Merpa Ä C -3 . HanpHJKeHHH,’ B03HHKaioiuHe b  MecTe pa3pymeHHH, 
onpeACAHAHCb no sjiopMyAe

P I
0 ,1  rf3

K Z j M M 2 ,

UAe P  —  m p H A araeM an  Harpy3Ka b k z ; 
l  —  n A eu o  npHAOHceHHH H arpy3K H  b m m ; 

d  —  A n aM eT p  b M ecT e  p aapym eH H H  b m m .

P h c . 2. M a x p o -  h  M H K p ocT pyK 
T y p a  m a p o B o ro  n a A b u a  « 3  
CTaAH 12XH3A n o cu e  ueM eH -

TaU H H  H 33K3AKH: 

a  —  M H K p o c T p y K T y p a  ijeMeHTO- 
B a H H o ro  c j io h  (X 5 0 0 );  6  —  M H K p o
cTpyK Typa  cepÄUeBHHbi (X 5 0 0 ); 
e —  M aK p ou u iH i ueMeHTOBaHHoro 

u iapoB oro  n a jib ita .

P h c .  3. M a n p o -  h M H K p ocT pyK 
T y p a  m a p o B o ro  n a jib u a  H3 
CTajiH 40XH noc;ie 3aKajiKH  c 

HarpeBa t. b. h.:
a —  M H KpocTpyKTypa 3aKajieHH0- 
r o  c jioh  c  H arpeBa t .  b. h. 
(X 5 0 0 );  6  —  M H KpocTpyKTypa
cepÄHeBHHbi (X 5 0 0 );  e  —  M anpo- 
uiähcP u iap oB oro  n a jib u a  3axa;ieH*. 

H oro c  HarpeBa t .  b. 4.
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Na 1, 1962 r. ABTOMOÖHjibHan npOMblUIJieHHOCTb 41

IlpH  uanpflÄeHHH 46 ne/MM2 iiuapoBbie naabubi h 3CTaaH 4QXH 
BbiaepacHBaioT a o  paapym enHH 122 000— 369 000 u hkjiob , hs cTaJiH 
12XH3A 99 000— 218 400 uhkjiob . Ü p n  HanpniKeiiHH 33 K e/ M M 2 

uiapoBbie najibu,Li H3 CTaan 40XH Bbiaep>KiiBatoT a o  paapymeHUH 
432 000— 958 500 u hkjiob , H3 CTaJiH 12XH3A 486 000—877 800 u hk
jiob.

n p n  Hanpa>KeHHH 22 k z /m m 2 uiapoBbie naabubi H3 CTaJiH 40XH 
BbiuepjKHBaioT a o  paapymeHHH 1 151000— 5 000 000 uhkjiob, H3 
CTaJiH 12XH3A 1 287 0Ö0— 5000000 uhkjiob .

noJiyueHHbie aaHHbie noKa3biBaioT, h to  uiapoBbie naJibUbi H3 
cTajiu  12XH3A n oc jie  TepMoyjiyHiueHHH Ha TBepaocTb RC  20— 24 
(cepH H iib ie ) h uiapoBbie najibubi H3 CTajiH 40XH noc jie TepM oyayn- 
UleHHH Ha TBepiAOCTb RC  24— 30 HMeiOT HpaKTHHeCKH OAHHaKOByiO 
BbiHOCAHBOCTb. Paapyu ieH H e uiapoBbix najibueB n p o n cx o a n a o  b 
MecTe n ep exoaa  rnapa b KOHyc. Tpem HHa ycTajiocTH  HannHaaacb 
B 30He paCTHTHBaiOIUHX HHJipHJK&HHH B BepXHeft H3CTH UI6HKH. 
B H3JioMe HueioTCH ABe aoHbi: MeJiK03ep«HCTaH 30Ha ycraaocTH oro  
pa3pymeHHH 3aiiHMaeT o k o jio  2/s n acra  noBepxHocTH H3ji0Ma, oc- 
TaJibHan nacTb cooxBeTCTByeT KOHenHOMy pa3pyuieHHio.

Phc. 4. HaMeHeHne TBepAOCTH no  rayßnue 3aKajieHHoro caoa  uia- 
p oß oro  naabua H3 CTaan 40XH n ocae  3aKaaKH r. b. h.

U iap oB b ie  naabubi n ocae  TepMoyaynuieHHH H3 cTaau  20XH h H3 
CTaau 12XH3A HcmbiTbiBaaHCb na CTaTHueoKHii narwö Ha 
100-TOHHoft rHApaßaHHecKOH yHHBepcaabH0-pa3pbiBH0H MauiHHe. 
r ia a e u  npuKpenanacH b npHcnocoßaeiiHH, a CTaTHqecKan narpy3Ka 
npHKaaabiBaaacb uepe3 nyaHCOH k m apoBoft noBepxuocTH naabua.

Ha OCHOB3HHH HOayHeHHblX ABHHblX CTpOHaHCb KpHBbie npOTH- 
6ob, onpeaeaaaH Cb 3HaneHHH npeaeaa  nponopuHOHaabHocTH npH 
na ruße h BpaiJHHHa npornßa.

KpuBbie nporaßa A aubi Ha puc, 5,
U iapoB bie n a ab u b i na cTaan  40XH (kphbuh /) u a a u  cpeA H ee 

3HaneHHe n p eaeaa  nponopuHOHaabHocTH npn H3rnße 80 m / M M 2. 

n p o rn ß  npn Harpy3Ke 9000 k z  paBHflacn 2,6 m m , ocraTOHHaa ae- 
(pOipMaUHH 0,75 M M .

IlIap oB b ie  naabubi H3 CTaau 12XH3A (KpHBan 2 )  u a a n  cpeAHee 
3HanenHe n p eu eaa  nponopuHOHaabHocTH npn H3rnße 66 k z /m m .2. 

ü p a rn ß  npn Harpy3Ke 9000 k z  paBHHacn 5,5 m m , ocTarannaH ae- 
(JlOpMaUHB 3,3 M M .

Hazpyjxa

Phc. 5. K p a ß a a  CTaTHHecKoro H3rnßa m ap oB oro  naabua H3 CTaau 
40XH h KpnBaa CTaTHHecKoro m ra ß a  u iap oß oro  naabua H3 CTaau

12XH3A.

noayneH H bie aaHHbie noKa3biBaioT, h to  u iapoBbie naabubi H3 
CTaan 40XH HMeioT ß oaee  BbicoKne xapaKTepHCTHKH CTaTHHecKoft 
npoHHOCTH, n p eaea  nponopuHOHaabHocTH Bbiiue Ha 14 k z/ m m 2, nan 
Ha 20%, neM uiapoBbie naabubi H3 CTaan 12XH3A. ü p e a e a  npon- 
h oc th  m apoBbix naauueB n e onpeaeaH acn .

B bl BO AM

1. MexaHHHecKHe CBoöcTBa c ra a u  42XH3A h 40XH b TepMQ- 
yayHineHHOM coctoh h h h  oanHaKOBbi (cm . Taßa. 2).

2. YcTaaocTHaH  npoHHOCTb uiapoBbix naabueB H3 CTaau 
12XH3A h 40XH n o c a e  TepMoyayHuieHHH paBHOueHHa.

3. OraTHHecKaa npOHHOCTb Ha h3th6 (n o  n p ea ea y  nponopuno- 
HaabHOCTH) iuapoBH x naabueB 113 CTaau 40XH TepM oyaynuieHHbix 
Ha TBepaocTb RC  24— 30 Ha 20% Bbiiue, hcm y  cepHHHbix u iapo- 
Bbix naabueB H3 CTaan 12XH3A.

OnoHHaTeabHoe peuieHne o  n ep ex oae  Ha TexHoaorHHecKHH npo- 
uecc 3aKaaKH t .  b. h. h CTaab 40XH a an  u iapoBbix naabueB ßyaeT 
npHHHTo no pesya ’bTaTaM 3KcnayaTauH0HHbix wcnbiTaHHH Bbiny- 
meHHoft npadbiuiaeHHOH napTHH aBTOMoßnaeH MA3-205 b KoaH- 
HOCTBe 1000 UIT.

06 H3MeHeHHH JiHHeßHbix pa3MepOB nopuiHeBbix najibueB 
bo BpeMH paöoTbi AßHraTejiH
M. H. KOP)K, E. H. PAHXEJlbC, H. H. <!>AJlbKO

XapbKOBCKMM 3aBOfl «Cepn M MObOT», XapbHOBCHHM yHHBepCHTGT HMeHM fOpbKOrO

f l  PH  üEM OHTA>KE onbiTHoro aBHraTean c BoonaaueHeHHeM 
■ “  o t  c*aTH H  CMÜ-14 nocae ero HCnblTaHHH ßbiao oßnapyuceHO, 
h to  aHHeÜHbie pa3Mepbi nopuiHeBbix naabueB yBeuHHHUHCb Ha 
0,02 m m , h to  BH3Baao HapyuieHHe 3a3opoB M e * a y  naabueM h 
nopuiHeM, noBbiiueHHbifl HaTnr, aeipopMauHio ßoßbiuiKH h 
nopuiHH h, KaK caeacTBHe 3Toro, 3aan pu  n m  paapyuieHHH 
nopuiHH.

flopuiHeBbie naabubi H3roTOBanaHCb H3 CTaan 12XH3A, xhmh- 
HecKHÖ cocTaB KOTopoft: C 0,11—047% ; Si 0,17— 0,37%; Mn
0,30-0,60% ; Cr 0,60— 0,90%; N i 2,75—3,25%; S h P ao  
0,025%; ocTaubHoe —  *eae30 .

n aabu b i noaBepraaucb ueMeHTaunn n p « TeMnepaType t ° — 
= 9 7 0 — 980°; aauTeabHocTb UHKaa 12— 13 uac. c oxaaacaeHHeM Ha 
B03ayxe, rayßHHa ueMeHTaunn 1,25— 1,65 m m . ü o ca e  ueMeHTaunn 
nopuiHeBbie naabubi noaBepraancb 3aKaaKe c. t°= 7 9 0 — 820° b 
Macae. BpeMH HarpeBa nc»a 3auaaKy 40— 45 mhh. ü o ca e  3aKaaKH 
aeTaan npoMbiBaancb b o a o ü  npn ^ °= 8 0 — 90°. OnnycK npOH3Boan.i- 
ch npn i°= 2 2 0 — 240° b TeneHne 50— 55 mhh. TBepaocTb nopuiHe- 
bw x naabueB RC  56— 65.

Bbiaa npoBeaeHa paßoTa n o  onpeaeaeHH io hphhhh pocTa nopui
HeBbix naabueB aBHraTean CM/1 bo  BpeMH ero HcnbrraHHH h eno- 
coißoB ero ycTpaHeHHH.

C noM ouibio M eroaa  peHTreHocnpyKTypHoro anaaH3a ßbiao oß- 
HapyareHO, h to  ueMeHTHpoBaHHbift caoß  coaepiKHT b ceß e ocTaTOH- 
Hbift aycTeHHT. K oannecTB o ocTanoHHoro aycxeHHTa on p eaean aocb  
MeToaoM roMoaorHHecKHx nap (1] h MeToaoM cpaBHeHHH HHTer- 
paabHoft HHTeHCHBHOCTH aHHHÖ aycTeHHTa h MapTeHCHTa (2 ], 3 t h  
MeToabi aaßaau  pacxom aeH n e pe3yabTaT0B 1— 2 %  aycTeHHTa.

Paonpeae-TeHne oeTaTouHoro aycTeHHTa no rayßnHe ueMeHTO- 
BaHHoro caoH noKa3aHo Ha pnc. 1. TaKHM oßpa30M, ycTaHOBaeHO, 
h to  upHHHHoö ßoabuioro pocTa nopuiHeBbix naabueB HBaneTCH Ha- 
auHHe b ncxoaHOM coctoh h h h  bm cokoto  npoueHTHoro coaepnoHUH  
aycreuHTa b ueMeHTOBaHHOM caoe  (a o  30%). f la u  naaßopa peiKH- 
MOB TepMOOßpaßOTKH, -oßeCneHHBaiOIUHX MHHHMaabHblÖ poCT, ßbiao 
B3HTO ceMb nopuiHeBUx naabueB b co c to h h k k  nocraBKH. O hh npo- 
xoanaH aonoaHHTeabHbift ornycK npa  <=180°, <=200°, /=220° h 
t=240° h BpeMeHH onnyoKa no 3 uaca. K axab ift  naaeu  noABep- 
raaffH HSMepeHHio ao h nöcae aonqaHHTeaBHbix OTirymöB b
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A ß y x  B 3aH M H O -nep nen aH K yjiH p nb ix  H anp aB A eu H H x n o  Ä H aM eTpy 
(b  n e m p e x  n o a c a x )  h BAOJib o 6 p a 3 y io m e H  (p n c . 2 ) .  H c x o A H b ie  
p a3 M ep b i n o p u iH eB o ro  n a n b u a : / =  102 m m ,  d — 42 m m .

C p e Ä H n e  3HaneHHfl H3MeHeHHH AHHeftHbix p aaM ep oB  inopu ineBb ix
naJibpeB  b npoAOAbHOM  (n o  B B )  t u  n on epeH H b ix  (n o  A A  n  E B )

HanpaBJieHHnx aaHbi b TaßAHue.
H3 Taöjinnbi b h a h o , hto ycpeA-
HeHHoe npnpameHHe AHHeftHbix 
pa3MepoB nopuiHeBbix najibueB 
yBeAHHHBaeTCu no Mepe noßbi- 
ineHHH TeMnepaTypbi OTnycKa.

TeM n e-
paxy^a

M3MeHeHne JimieftHbix 
paaMepoB nopuiHeBbix 

naabueB b m m

no A A  | no BE n o  BB

180
200
220
240

0,0033
0,0059
0,0122
0,0180

0,0033
0,0058
0,0119
0,0178

0,004
0,010
0,013
0,0140,5 1,0 />

r/iy6uHa c/io k

P h c . 1.

rpaijiHHecKH 3Ta aaBHCHMOCTb H3o6pajK6Ha « a  pnc. 3.
CpeAH ee 3HaneHHe b c a h h h h , M3MepeHHbix no ÄHaM eTpy, paBHO

_  ( A / ) ^ + ( A 0 g f
{ M ) Cp  = ------------    .

H a  to m  >kc  rpaijiHKe noKa3aHa aa b h c h m ocTb coAepscaHHa ayeTe- 
HHTa « a  noBepxHocTH nopuiHeBoro najibua o t  TeM nepaTypbi o t - 
nycKa. K an  b h a h o  m3 pnc. 3, no M epe noBbimeiiHH TeM nepaTypu  or- 
nycxa nopuiHeBbix najibpeB yBejiHHHBaioTCH npupameHHH AHHeft- 
h h x  paaMepoB h x , a T a K * e  yM eiiM uaeTca ko ah h o ctbo  ocTaTOHHoro 
aycTeHHTa.

yMeHbiueHHe KOAHHGCTBa ocTaTOHHoro aycTeHHTa npn onnycKax 
h ysejiHneHHe AHHeihibix pa3MepoB nopuiHeBbix naAbucB tocho 
cBH3aiibi Me>KAy coßoft.

/ */> *01

1 - 2 — i

( d ® - d 0{)Va J
i : j

a “  y —  yAeAbHbie oöBeMM, npHXOAHHiHecs Ha o ä h h  aTOM 
>Kene3a b aneM eiiTapiib ix HHeÜKax cooTBeTCTBeHHO 
MapTeHCHTa h aycTeHHTa.

3 T a  (JiopMyna cnpaßeaAHBa ä a h  cnynan, KorAa ÄAHHa Bcero ue- 
MeHTOBaHHoro c ao h , t . e. AAHHa inopuiHeBoro naAbua, bo mhoto  
paa  npeBbim aeT Tonm nHy ueMeHTOBaHHoro cao h  ( b HacTOHmeft pa- 
6oTe 3To OTHOiueHHe cBbiuie 50, t . e. T p eöyeM oe ycjiOBHe BbinoA- 
HÖHO).

%

0,012

0j006

y.aycm 9Huma
f L

d)cp

J 8 0  200 220 200
Tennepamypa omnycna

§

2 0 ,

10

I
r P h c . 3.

n p H  nOAbaOBaHHH (JlOpMyAOH (1 )  HeoßXOAHMO nOMHHTb, HTO 

V  tt H V y HBAH10TCH 06T>eMaMH, npHX0ÄHIUH M HC H Ha OÄHH 3T0iM 

>Ke/ie3a. TaK  KaK 6a3HC rpaneueHTpHpoBaHHOH pemeTKH aycTeHHTa 
HMeeT neTbipe aroM a x<eAe3a, a MapTeHCHTa —  ABa aTOMa, t o  

h V-j onpeAeAHioT KaK oß-beMH cooTBeTCTByiomHX pemeTOK, 

AeneHHbie Ha hhcao aTOMOB, coc- 
TaßjiH iomHx 6a3Hc pemeTKH. Be- 
AHHHHa V r onpeAeAneTCH KaK 

oßBeM s.neMeHTapHoii hhchkh 
aycTeHHTa, AeaeHHoe Ha 4.

O ö b e M  Va paß eH  o ß b e M y  s.ne- 

MeHTapHOH HHeÜKH M apTeHCHTa,
AeAeH H O M y Ha 2:

HHTenpaA C (x ) d x

1 A
  “ ol
2

n p n  TeMnepaTypax OTnycKa 180— 240° npoHCXOAHT y  -> a 
npeßpameHHe. I Ia o th o  yinaKOBaHHaa rpaneueHTpHpOBahhah pe- 
uieTKa aycTeHHTa nepexoAHT b  oö-beMHOueHTpHpoßaHHyio peuieTKy 
MapTeHCHTa, oÖAaAaiomyio MeHbiueft nAOTHocTbio ynaKOBKH, t. e. 
öoAbuiHM o6"beM0M, iipHxoAHuiHMCH Ha oähh aTOM ®eAe3a. IlpeB - 
pameHHe aycTeHHTa b MapTencHT npn oraycK ax uphboaht k yue- 
AHHeHHio nopuiHeBbix naAbueB.

Ecah  KOHu.eHTpau.Hio aycTeHHTa b ak>6oh tohkc nop'uiHeBoro 
naAbua o6o3iiaHHTb nepe3 C (x ) ,  rne x  —  KoopAHHaTa tohkh, h 
npHHHTb, HTO C (x) —  BeAHHHHa UOCTOHHHaH BAOAb OKpyjK'HOCTH 
KOAbUa (Ha pHC. 4 3TO H30Öpa>KeH0 3aiUTpHXOBaHHOÖ nAOUiaAblO), 
to  H3MeHeHHe AuaMeTpa nopuiHeBoro inaAbua A d  '6yAeT CAeAO- 
BaTb no TaKOMy 3aK0Hy:

Ad =  (d 02 —  d0i)  X

x |  ..................   ■ 1 = r - l  , (1)

P h c . 4.
onpeAenneTCH KaK nAom aub, or-
paHHHeHHan k p h b o h  pacnpeaeAenHH ocTaTOHHoro aycTeHHTa no
rJiyÖHHe UeMeHTHpOBaHHOrO CAOH H OCHM« KOOpAHHaT (pHC. 1 ). 
K aK  BHAHO H3 PHC. 1, 3Ta tlAOUiaAb C AOCTaTOHHOÜ TOHHOCTb'IO 
MOJKeT ßbiTb 3aMeHeHa nAom aAbio npnM oyroAbH oro TpeyroAbHHKa, 
KaTeTbi KOToporo paBHbi cooTBeTCTiBeiiHo KOHpeHTpauHH aycTeHHTa 
Ha noBepxHocTH nopuiHeBoro inaAbua h rAyÖHHe ueMeHTOBaHHoro 
CAOH.

3 r a  anpOKCHMaUHH H3ÖaBAHeT OT HeOÖXOÄHMOCTH npOBOÄHTb 
AAHTeAbHbie h TpyAoeMKHe HCCAeuoBaHnn no h 3x o >k a c h h io  h a o - 
maAH, OnpaHHHeHHOH KpHBOft AHHHeft.

JXjih yAoöcTBa pacneTOB no cjiopMyAe (1 )  BbipameHHe

1

1 — 2-
V . - V ,

Va (^02 —  d 0] )  f
C (x ) d x

1
—  « o l
2

pa3AaraeM  b CTeneHHoft p »Ä  oraocHTeAbHO BeAHHHHH

C  ( x )  dx

d x
r a e  A d  —  yBeAHHeHHe AHa.Merpa nopuiHeBoro uaA tua; 

d 0] h doa —  BHyrpeHHHH h  BHeuiHHft AnaM eTpH nopuiHeBoro 
naA tu a  a o  pocTa;

l ,
  «öS

M d ® - d e n )
C  (>:) dx

(b  a 3 hhom  caynae 3Ta BeAHHHHa HMeeT nopnaOK 10-
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T o ra a  (popM yaa (1 )  npHoßpeTaeT caeayio iu H ft nna:

  «02
2

*

Ad =  — ^ ---- L \ C ( x )  d x .  (2 )
V* —  Vy r

  «ul
2

BbiBeaeHHaa (JiopMyaa c to h h o c tm o  a o  2% onncHBaeT aeftcTBH- 
TejibH-oe yBeanaeHHe n opu in eB oro  naabua n p «  p ocre .

FIpHHiiHnHaabHO (jjop M yjiy  (2 ) mojkho  Hcnojib30BaTb aan  oinpe- 
aeaeHHH aonycTH M oro. npoueHTHoro coaep>KaHHH aycTeHHTa b ae- 
tsjih, ocan  aaa aeT ca  acmycTHMhh pocr ee.

Mto6m He ö u a o  pocTa nopuiHeBoro naabua, HHTerpaa

- 0̂3

C  (x ) dx  acuiweH ÖbiTb paßeH nyaio, t . e. b ueMeHTOBaH-

1
—  «ol
2

hom  c a o e  (h ,  KOHemio, b o  B ee il aeTaan) He aoji>KHO öb iTb  aycTe
HHTa.

yM eHbuieH iie coaepäcaHHH aycTeHHTa n y ieM  noHH*eHHH TeMne- 
paTyphi 3aKajiKH nan noBbmieHHH TeM nepaTypbi o rn ycK a  HenpneM- 
aeMO BBHay H3MeHeHHH MexaHHnecKHx CBoftcTB aeTaaeft (n oH H xe- 
Hne TBepaocTH ).

IlosT O M y saB oa  CHH3Ha c o a e p *a H H e  aycTeHHTa n y ieM  BBetaeHMH 
TaKoft TepM ooöpaßoTKH: aeTaab  3aKaaHBaerca c HHJKHero n p eaeaa  
TeMnepaTypbi 3aKanKH, paBHoft 790°, OmycK npoH3BoaHTca npn 
Toft » t e  TeM m eparype 220— 240° h BpeMeHH OTinycna 1,5 ia c a .  
B a a ro a a p a  BBeaeHHio TaK oro  pe>KHMa t  e p m oo6p a 6 o tk h  3HauHTeab- 
HO (a o  1 0 % ) OHH3HaOCb COacpBOHMe aycTeHHTa B UeMeHTOBaHHOM 
caoe . 3 t o  yMeHbrnnao H3MeHeHHe aHHefiHbix pa3M epoB nopuiHeBO- 
ro  naabua bo BpeMa paöoTbi a n n raT ea a . P o c t  nopiuHeßbix n aab 
ueB n o  anaM eTpy He npeBbim aa 10 mk BwecTO n p e *H e ro  pocTa a o  
20 mk, HaßajoaaBuieroca npn npe/Kiien TepM ooöpaßoTK e nopniHe- 
Bbix naabueB.

K aK  noKa3aaH onbiTbi, BbiaepiKKa npa t  =  — 70° b TeueHHe 
4 uac. cß eaa  k  Hyaio coaepscaH ue aycTeHHTa b ueMentobanHOM 
ca oe  h pocT nopuiHeBbix naabueB He H aöa ioaaaca .

J1HTEPATVPA

1. H  e  <i b o  a o a  o b  B. B., C6. «P e H T re H O rp a iJ iH H  b  n p iiM e H e H im
k  H ccJ ieA O B aH H io M a T ep H a J iO B », 1936.

2. n  a j i  a  t  h  h k  JI. C. h  Ö y i c c  M . #•> y ^ e H b ie  3anH CKH  X a p b K O B - 
C K o ro  r o c y a a p C T B C H H o ro  yH H B e p c H T e T a , t .  3, ctp. 213, 1950.t

I l H e B i v i a T H H e c K a f l  o n p a B K a  a j i «  3 a > K H M a  T O H K O C T e H H b i x  Ä e T a j i e f i

A. B. HOBHKOB, H. A. COJIOBbEB, H. A. nO TEM KH H

HpOC/iaBCKHM MOTOpHblH 3aBOR

Q E I P A B K A  a a a  TOHKOCTeHHbix aeTaaeft npeacTaBuaeT coßoft 
Uhck c KOHycHoft KOHcoabio. K o n y c  KOHcoan cooTBeTCTByeT 

aHTeftnoM y ynaoH y BHyTpeHHero 6a30Boro OTBepcTHH aeTaaH (pa - 

BeH 3 ° ).

n o  napy>KHOMy uuaxieTpy kohcou h  HaipeaaHa npanasi BHHTOBaa 
KaHaBKa caeayiomero npocfmasi: paauyc 5 m m , rayOuHa 10,5 m m , 

u iar 14 m m , KOHyoHOCTb 3°.

H a  paccToaHHH 5 m m  o t  Topua ancKa nepeeH,a.HKyaapHo och 

onpaBKH l  (cm. pncyHOK) HMeeTca OTBepcTHe a a a  ycraHOBKH 0 6 - 

paTH oro Kuanana.

B paaHycHbie KaHaBKu no\ieu;aeTca pe3HHOBaa TpyÖKa c Ha- 

pyjKHblM ÄHaMeTpOM 10 MM, BHyTpeHHHM 5 m m .

OauH KOHeu TpyÖKH w a ra yx o  3aKpbiBaeTca MeTaaaHnecKofi npoß- 

Kofl; 3THM KOHUOM TpyÖKa KpenHTCH K KaHaBKe. B Topoft KOHeu 

T p y6KH nocpeacTBOM u iTyuepa  h cneuHaabHoro KoanaKa KpenHTca 

k oöpaTHOMy K aanaH y 2, o6 p a 3 ya  3aMKHyrbift KOHTyp nHeBMaTH- 

necKoft CHCTeMbi. .0.HCK onpaBKH npHroHaeTca no w ecTy k naaH- 

m aftße CTaHKa.

3a>KHM aeTaan  ocym ecTB aaeTca  caeayioiuHiM oöpa3oM : aeTaab  3 
HaaeBaeTca n a  onpaBK y h n epeM em aerca  a o  Tpex  ynopoß , ycTa- 

HOBaeuHbix c  Topua KOHCoan. B o 3 a yx  o t  MarucTpaau n oa  aaß- 

aeHHeM 5 k z /c m 2 noaBoaHTCH k oß p ara oM y  KaanaHy. I lp n  BKaio- 

HeHHH noaauH B03ayxa  OTKpbiBaercsi oSpaT iiu ft KaanaH h Boaayx 

3anoanaeT  nueBMaTHuecKyio CHCTeMy. Pe3H iioBaa TpyÖKa pa3ay- 

BaeTCH, h to  o6ecneHHBaeT 3a>KHM aeTaau . B m om cht nepeKpbiTHB 

B03ayxa  oöp arab ift KaanaH 3aKpbmaeTca h coxpaH aeT  b 3aMKHyT0iM 

KoHType nHeBMaTHHecKofi CHCTeMbi coaaaßuieecH  aaßaeHHe. n o c a e  

nepeKpbiTHa B 03ayxa  m ojkho npHCTynuTb k oöpaöoTK e aeTaan .

ü aH H aa  onpaBKa no3'Boanaa ocyiuecTBHTb TOKapnyio o6pa6oTKy 

roHKOCTeHHoro KoanaKa u eH T p o ö e *H o ro  (JiHabTpa ohhctkh  Macaa

npn MHHHMaabHoft aecjiopMauHH (aaawncHocTb napy/K«oro anaMeT- 

pa BblTOMKH 0,05— 0,08 m m) H OTCyTCTBHH BHÖpaUHft.

npn /KecTKOM MexaHHHecKOM 3a>khme aanHoro KoanaKa aaannc- 

HoeTb a ocT H ra er 0,15—0,2 m m .

OcBoöo/KaeHHe aeTaan nocae oßpaöoTKH npo«3BaaHTCH H a *a -  

th c m  KHonKH O'ßpaTHoro KaanaHa.
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IT P H B O P  Ä J l f l  3 A I1 H C H  P E > K H M A  n y C K A  f lB H r A T E J IE H

D  H H H A B T O n P i H B O P O B  H a r o T O B A e H  

*-* npnöop  a a h  3anHcn pe>KHMa nycKa 
aBTOMOÖHAbHOrO (TpaKTOpHOTO) ÄBHra- 
TeAH.

äan n cb  n p n öop a  no3BOAneT onpeAeAHTb 
cpeAH ee hhcao  o ö o po to b  KOAeHnaToro Ba- 
Aa, BpeMH a o  nepBoii BcnbiuiKH, npanoA- 
JKHTeAb'HOCTb nyCKa H AHAHHAp, B KOTO- 
poM npoH3om Aa nepßan BcnbiuiKa.

npeoöpa30BaTeAn: TpaHC<})opMaTop, co  b to - 
PHHHOH OÖMOTKH KOTOpOTO CHHMaeTCH Ha- 
n p H *eH n e 2 2 0  e  äah  cnHxpoHHoro ABHra- 
TeAH Tnna C Ä - 6 0  n HanpHJKeHne 2 4  e, 
noAaBaeM oe Ha KAeMMbi ceAeHOBoro Bbi- 
npHMHTeAH; aCHHXpOH'Hhlft ÄBHraTeAb MOIU- 
HOCTbio 3 0  e r ,  Ha BaAy KOToporo pacnoAO- 
* e H  BeAymHÖ poahk  AeHTonpoTHiKHoro Me- 
xaHH3Ma; ABa npepbiBaTeAH; Aßa aaeKTpo-

BAeKTpoMarHHTbi (.KaTyuiKH 1 h K a iyn i- 
kh  2 ) pacnoAOHceHbi Ha naHeAH TaKHM oö- 
pa30M, HTOÖbl yCT3H0BAeHHble y  TOpUOB 
KaTyuieK <j»iKCHpyioiuHe ycTpoflcTBa Haxo- 
AHAHCb Ha OÖpaTHOH cTopoHe naHeAH, T. e. 
HaA Teaerpa(j>Hoft aeHToft. Ha pnc. 4 aa- 
Ha cxeM a o a h o to  <})HKCHpyiomeno ycTpoft-

P hc. 1. npnöop ä ah  3anH C H  p e » H M a  n y c K a  A B H rd T eA X V

1 —  K acceT a : 2 —  HaTJOKHan n pyw H H a; 3 —- K aTym Ka 1; 4 —  K aTyu i
KH 2; 5  —  B e A y m H fl  p o a h k ; 6  — T e A e rp a c fc H a a  AeH Ta; 7 —  KonnpoBaAbH aa

A e H t a .

Phc. 2. npHHUHnnaAbHaH cxeM a MexaHH3Ma oTMeTOK BpeMeHH

H OTMeTOK B. M. T.l
/ —  Karyu iKH  /; 2 — cHHxpoHHbift ABHraTeAh; 3 —  KaTyuiKH 2; 4 —  acHH- 

XPOHHblft A B H I'a T e jlb .

n p n ö o p  COCTOHT H3 AeHTOnpOTHJKHOTO 
MexaHH3Ma n MexaHH3Ma o tm c to k  BpeM e
HH H OTMeTOK BepXHHX MepTBblX TOTeK 
(b . m. t . )  nopuiHeft. JXiih 3anncn o tm cto k  
HcnoAb3yeTCH oöbiHHan TeaerpaijiHaH aeH- 
Ta, KOTopan nepeÄBHraercH  npn n oM om « 
AeHTonpoTHTKHoro MexaHH3Ma (pn c. 1 ). 
Ä a h  HanpaBAeHHH ABH>KeHHH AeHTbi cay- 
* a T :  oäh h  Beaym H ö poahk , ABa x o a o c th x  
poAHKa h nAacTHHuaTan n p yx H H a . O ahh  
H3 XOAOCTblX POAHKOB npHHOT K BCAyiUe- 
My a p y ro ft  naacTHHuaToft npyiKHHoft, Ha- 
THAceHHe KOTopoft peryAHpyeTCH. Beaym HH 
Poah k  npoTnrHBaeT BMecTe c T e a e r o a ^ o f l  
AeHToft h KonHpoßaAbHyio AeHTy. H a  yna- 
CTKe M e * A y  ÄByMH BepXHHMH XOAOCTbl- 
MH P0AHK3MH AOHTbl HaXOAHTCH B COüpH- 
KOCHOBeHHH H ÜPH ÄBHJKeHHH HM6I0T paB- 
Hbie ck op o c th . TeaerpaijiH aH  AeHTa (b  bh- 
Ae pyAOHa) BCTaBAHeTCH b KacceTy. K ohh - 
poBaAbHan AeHTa ÄBHKeTCH no 3aMKHyro- 
My KOHTypy AonoAHHTeAbHo no TpeM xo - 
AOCTHM P0AHK3M. H häH H H  XOAOCToft po- 
AHK CAyJKHT TaKJKe AAH H3TH5KeHHH KOnH- 
pOBaAbHOH AeHTbi. O cb  3TOTO P0AHK3 3a- 
KpenAeHa Ha oähom  KOHiie p w ia ra , b to -  
poft KOHeu KOToporo npn uom oiuh rnapHH- 
pa KpenHTCH k naHeAH. TaKHM oöpaaoM , 
KonnpoBaAbHan AeHTa HaTHTHBaeTCH noA 
AeftcTBHeM coöcTBeHHoro Beca HHJKHero 
x o a o c to t o  poAHKa.

K a cceT a  h Aßa x o a o c th x  poAHKa pa3- 
MemeHbi Ha oanoft naHeAH, a BeayiUHft 
POAHK H OCTaAbHbie XOAOCTbie pOAHKH —  
Ha a p y ro ft  naHeAH. 3 t h  naHeAH 3aKpenae- 
Hbl B BepTHKaAbHOM nOAOJKeHHH Ha OÖmeM 
OCHOB3HHH n p n öop a , npeACTABAHIOmeM co 
öoft TeKCTOAHTOByiO AAHTy.

H a  pnc. 2 AaHa npHHUHnHaabHaH cxeMa 
MexanH3Ma o tm c to k  BpeMeHH h o tm c to k  
b . m . t . B 3AeKTpHHecKyio cxeM y  Mexanna- 
Ma b x o a h t  cAeAyiom H e norpeÖHTeAH h

A e H c a T o p u  b u e n n  x a > K A o r o  s a e x T p o M a r -
HHT3.

Ä C H H x p o H H b ift  A B H ra T e A b  h n e n n  M e x a -  

H H 3M 3 O TM eTO K  B p eM eH H  H O TM eTO K  B. M. T.
B K A io n eH b i b ceTb 127 e.

B p a m e H n e  o t  ch h xpoh h o to  A B H ra T e A H  

n e p e 3  nepB H M H b ifi p e A y K T o p  n e p e a a e T C H  xy- 
J i a w y  n p e p b ra a T e A H , H M e io m e M v  H a ok- 
p y * H O C T H  OAHH B b ip e 3  TAyÖ H H O Ü  2,5 M M , 
K O T o p b ift  c a e A a H  b B H a e  n o A y A b ic K H . n p n  
p a ö o T e  ch h xdoh h o to  A B H ra T e A H  K y a a H O K  

aeA aeT  60 oö/mhh.

K K V A a n K v  npH  uom oiuh npy>KHHbi npn- 
JK3T TOKOnpOBOAHlUHH H30AHp0B3HHblft Dbl- 
nar npepb iB aTeA H , uiapHHDHO 3aK penAeH - 
Hbift oAHHM kohhom. B to d o ü  k oh ca  pb m ara  
hbahctch  KOHTaKTOM. n o c p e A H H e  pb m ara  
HMeeTCH BbiCTyn, ko topm h  b x o a h t  b B b ip e3  

B p a m a ro m ero cH  K y A a iK a  npepb iB aTeA H , b 
p e3 yA b T a T e  n e ro  KOHTaKTbi 3aMbiKai0TCH h 
pa3MbIKaiOTCH oahh  pa3  3a OAHH OÖOPOT 
K yA an K a . B  m omcht 3aMbiKaHHH n o  Ka- 
T y u iK a M  1 naeT nocTonH H bift t o k  2 4  e.

AHaAOrHHHblM 0Öpa30M 3aMbIKaeTCH 
uenb KaTyuieK 2. Pa3AHHHe 3aKAK>naeTCH 
b t o m , hto  npn o äh o m  oßopoTe KyAanKa 
npepbiBaTeAH uenb 3aMbiKaeTCH ( h pa3Mbi- 
KaeTcn) 5 pa3 <5AaroAapH h 3ah h h k> Ha HeM 
nHTH Bbipe30B (pnc. 3 ) .  ÄeTb ipe Bbipe3a 
( ochobhbie) pacnoAO»teHbi n oa  yrAOM 90° 
a p y r  k  a p y ry , a nHTbift —  p h a o m  c o ah h m  
H3 o c h o b h h x .

KyJiauoK pacn oA O *eH  Ha bm xoahom  Ba- 
a y  peayK Topa (nepeaaTOHHoe oraoiueHHe 
1: 2 ) ,  nepBHAHbift BaA KOToporo HMeeT 
»e cT K y ro  CBH3b c KOAeHuaTbiM bhaom hc- 
n b i r y e M o r o  A B H ra T e A H .

CHHxpoHHbift ABHraTeAb c peayKTopoM , 
TpaHC(J>opMaTop, ceAeHOBbifi BbinpnMHTeAb 
H pyÖHAbHHK yCT3HOBAeHbI H a oöiueM  oc- 
HöB'aHHH npHÖopa.

CTB3 (BTOpOe ycTpoftcTBO no KOHCTpyKUHH 
aHaAoruH H o).

K o ra a  b  uenH KaTyuieK 1, coeaHHeHHbix 
nOCAeAOBaTeAbHO, TOK OTCyTCTByeT, HKOpb 
2 n oa  aeftcTBHeM npy*H H b i 3 3aHHMaer 
noAoixeHHe, noKa3aHHoe Ha pncyH xe (Ha

P h c . 3 . K y A a n o K  n p e p b iB a T e A H .

n p u H U H n n a A b H o ft  c x e M e  M e x a H H 3 M a  o T M e -  

T'OK B p eM eH H  H O TM eTO K  B. M . T . H KO pb 

H 30Ö pa>K eH  B B H A e  nA aC TH H K H  C O C Tpn eM  

n o c e p e a H H e ) .  B Ta-KOM nOAOJKeHHH u ito k 4  
H e K a c a e T C H  T e A e r p a ( } )H o f t  A eH T h i 5. n p n  

33M bIK aH H H  U6DH K a T y u ie K  H K O pb , CH AH - 

iuhh Ha o n o p e ,  n o a  a e ftc T B H e M  M a rH H T H o fl 

CH Abl, H aB O ÄH M O ft C ep a eH H H K a M H  6 ,  MO- 

* e T  n o B o p a n H B a T b C H . Ä I t o k  u ia p H H p H o  

c o e a n H e H  c H K o p e M . B n a a c T H H K e  7 H M e e T - 

ch o T B e p c T H e  a ah  H a n p a B A eH H H  u iT O K a  npn 
A B H * e H K H .  C T O A H K  8 ,  n o  K O T O p O M y CKOAb- 

3HT T e A e rp a 4 > H a H  h  K ö n n p o B a A b H a H  A e H T b i, 

n p H K p e n A e H  k n a H eA H .

HpH BKAIOHeHHH HpHÖOpa B CeTb H3HH- 
HaeT paöoTaTb acHHxpOHHbift ABHraTeAb, a
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BeayW Hft po jihk , pacnoaoHceBHbift Ha ero  
Baay, HaTOHaeT npoTHrHBaTb aeHTH. O ä h o - 
BpeMeHHO HaHKHaer paÖOTaTb CHHXpOHHblft 
aBnraTeab . 3 aKpenaeHHbift Ha B aay aep- 
BüHHoro p eayK Top a  K yaaaoK  o tm c to k  Bpe
MeHH, a ea a n  60 oö/mmh, 3aMbiKaeT h p a 3-

MbiKaeT iienb saeKTpoMarHrnra (KaTyini- 
kh 1) a epe3  K aacayio  cenyH ay. np H  3aMw- 
KaHHH HaBOÄHMaa b cepaeaHHKax KaryuieK 
sfleKTpoMarHHTHaa cn aa  noBopaaHBaeT pw- 
i a r  ao ropH30HTajibHoro noao>KeHHH. 
BcaeacTBH e s t o t o  ih tok , n p oxoa a  b o tb öp - 
C T«a  naacTHHKH 7 (pn c. 4 ) , y a a p a eT  no 
Teaerpa<|>Hoft aeHTe. B MOMeHT pa3MbiKa- 
hhh uenn K aTym ex npy>KHHa 3 B03Bpa- 
utaeT aKopb h h ito k  b n cxoaH oe noaojK e- 
HHe.

B p e3 y jib T a ie  y a a p a  n n w a  Ha Teae- 
rpatpHofi aeHTe ocTaeTca  oTMexKa b BHae 
tohkh . O copocTb  npoTarHBaHna Teaerpac})- 
Hoft aeHTbi noaoöp aH a  ia K , aToöbi toh - 
kh, n eaa iaeM b ie  lu tokom , Ha Heft pacn oaa- 
raa a cb  aepe3 30 mm  a p y r  o t  a p y ra  Ha oa- 
Hoft aHH»H. C aeaoBaTeabH o, aHHeftubift 
MacuiTaö BpeMeHH: 1 ceK. cooTBercTByeT 
30 mm « a  TeaerpaipHoft aeHTe.

Ha pnc. 5 noKa3aH npHMep oöpaöoTKH  
3anHCH Ha Teaerpatpuoft aeHTe. 3anncb no- 
Ka3biBaeT, h to  KoaeHaaTbift Baa aBHraTe- 
aa  c MOMeHTa Haaaaa nycKa c a e a a a  a sa  
oßopoTa  3a 1,38 ceK. CaeaoBaTeabH o, cp ea - 
nee ancao o ö o p o to b  K oaenaaToro  Baaa co- 

2 - 6 0
C T a B a a e T  n = ~  = 8 7  oö/m hh . r i e p B a a

1,38
BcnbtuiKa npoH3om aa b «n aH H ape I I I  ae- 
pe3 1,67 ceK., TaK KaK paccroHHHe Me*ay 
0TMeTK3MH B. M. T. HHHHHapOB I I I  H I V

yMeHbtuHaocb, aTO CBHaereabCTByeT o  pe3- 
kom yBeanaeHHH ck op o cth  BpameHHa. r ip e - 
KpameHHe neaaTaHHa o tm c to k  b. m. t . 
BcaeacTBne HHepuHOHHocTH cepaeaHHKa 
saeKTpoMarHHTa npHHHMaerca 3a H aaaao 
caMOCTOHTeabHoft paöoTbi aBnraTeaa. B 
aaHHOM npHMepe npoaoa>KHTeabHOCTb n yc
Ka paBHa 2,42 ceK. H o  HcreaeHHio 2,42 ceK. 
c a a a a a a  n y c «a  H aöaioaaeTca  caM ocroa - 
TeabHaa paöoTa  aBHraTeaa.

Tp exaeTH aa  npaKTHKa npHMeHeHHH npH- 
ö op a  b  HHHABTonpHÖ opoB npn n ccaeao- 
B3HHH aBTOMOÖHabHWX H TpaKTOpHUX aBH-

ra reae ft  noKa3aaa HaaeacnocTb ero  paöoTbi. 
CoBepuiöHHO He Tpeöyerca noBTOpHo Ha- 
CTpanBaTb npn öop , norpeuiHOCTb H3MeHe- 
HHÜ HHaTOJKHa.

ü a a  oöpaöoTK H  aaHHbix 3anncH TpeöyeT- 
ca Bcero HecKoabKo MHHyT. HpHMeHeHHe 
cneunaabH ux T a öam i, cocTaBaeHHbix b  h h - 
CTHTyTe, no3B oaaeT  noayaaTb  pe3yabTaT 
HCcaeaosaHHft cpa3y.

OnHcaHHwft npHHUHn 3anncH pe*HMO» 
nycKa MoareT ÖbiTb Hcnoab30BaH npn hc-

caeaoBaHHflx oaH o-, a ß yx - h uiecTHnnaHHa- 
poßbix aBHraTeaeft (b  tom  «m cae h aan ra - 

Teaeft c  BocnaaMeHCHHeM o t  cacaTHa) c 

yaeTOM Toro , h to  KoanaecTBO naaoB Ha 

a n cxe  npepbm aTeaa b y3ae  o tm c to k  b. m. t. 

aoaacHO bo Bcex c a y a a a x  cooTBeTCTBOBaTh 

a n ca y  unaHHapoB HCHHTyeMoro aßH ra- 

Teaa.

4>. H. OCHnOB
H H M Ä B T o n p n 6 o p o o

Phc. 5 . O öp aöoTK a  3anwcH Ha Teaerpa<J)Hoft aeHTe:
! — I V  —  i ;h j ih h a p m :  / —  o t m c t k h  BpeMeHH; 2 —  o t m c t h h  b . m. t .

n
ABTOMAT, OEJIErHAlOmHH yflPABJlEHHE ABTOMOBHJ1EM

PH  E3/1E no aBTOMarHcrpaaaM BHOBb paHee 3aaaHHbift pea<HM asHareHHa 
oÖbiaHO npnaepaiHBaiOTCH nocTOHH- coxpaH aeTca.

HOft CKOpOCTH aBHaceHHa aBTOMOÖHHH. Bo- 
anTeaio npHxoaHTca Bce BpeMH aepacaTb 
Hory Ha neaaan noaaan TonaHBa, h to  bm- 
3MBaeT 3naaHTeabHyio yTOMaaeMOCTb npn 
e3ae Ha aaabHne paccToaHna. KpoMe t o -  
ro, HecKoabKo noBbimaeTca pacxoa Tonan- 
Ba, TaK KaK aaare caMoe He3HaaHTeabHoe 
H3MeHeHHe noao*eH H a apocceabHoft 3a- 
caoHKH KapßiopaTopa bo apeMH aBHJKeHH.a 
OTpaaraeTca Ha 3kohom hhhocth paöoTbi 
aBHraTeaa.

Ka4>eapoft saeKTpoTexMHKH Z lnenponeT- 
poBCKoro HHHCeHepHO-CTpOHTeabHOrO HII- 
CTHTyva C03aaH saeKTpunecKHft aBTOMaT, 
oöaeraaionrH fl ynpaBaeHHe aBTOMOönaeM.

H P h HaaraTHH Ha KHomcy aBTOMaT 
MrHOBeHHO ^H K cnpyeT  pe>KHM paöoTbi aBH
raT ea a , cooTBeTCTByromHä Toft ck op o c th  
aBTOMOönaa, KOTopaa öb iaa  b m omcht Ha- 
HiaTHa KHonKH. r io c a e  aToro  BoaHTeab mo- 
» e T  OHHTb H ory c neaaa-H n oaaan  TonaHBa.

Ha noa"beM ax nan npn oÖroHax Boan- 
Teab MOHteT, He BKaionaa aBTOMaTa, yße- 
aH W BaTb n o a a a y  TonaHBa oöb irab iM  ny- 
t6m. 3 aTeM npn ch hthh  h o th  c neaaan

ü pH  TOpMOJKeHHH HaH B03aeftCTBHH Ha 
cuenaeHne aBTOMaT oTKaionaeTca aBTOMa- 
THaecKH h aBHraTeab nepexoaH T Ha pe- 
>khm x o a o c T o ro  x o a a  a o  t o t o ,  KaK ycneioT  
cpa'öoTaTb T0pM03a Han citenaeHHe, tom  
oöeoneHHBaeTca öeaonaoHOCTb aBHHceHHH.

ÄBTOMaT npeacTaßaaeT  c o ö o ii M a a o ra -  
ÖapHTHblft npHÖOp (p «C . 1) ,  OOCTOHUlHft H3
cepaeaHHKa 1, oÖm otkh 2 h HKopa 3. C
HKOpeM CBH3aH UJKHB 4, KOTOpblft COBMeCT- 
’HO C HHM MOJKeT nOBOpaaHBaTbCH BOKpyr 
och h nepeM em aTbca b occbom  HanpaBae- 
hhh. n p y * H H a  5 aBTowaTa nepeM em aeT 
aKopb b oceBOM HanpaBaeHHH npn BbiKaio- 
aeHHH TOKa b oÖMOTKe h HaMaTbiBaeT Ha 
UIKHB TpOC, CBH33HHblft C npHBOaOM apOC- 
ceabHoft 3acaoiHKH KapÖ iopaTopa. n p n  Ha- 
H<aTHH h oTnycKaHHH neaaan  noaaan  T o n 
aHBa TPOC 6 B H3THHyT0M COCTOHHHH Ha- 
MaxbiBaeTca h CMaTbiBaeTCH co uiKHBa, ko- 
Topbift «caeaH T>  3a noao*eH H eM  a p occea b 
Hoft 33CaOHKH.

Ecan BoaHTeab, aocxHrHyB nyacHoft c k o 
p o c th  aBTOMOÖHaa, XOaeT 3a^)HKCHp0B3Tb 
cooTBeTCTByioiure s t o ö  ck o p o c th  noaoa te- 
HHe neaaan noaaan TonaHBa, oh BKaioaaeT

aBTOMaT, H am aB Ha RHonKy 7. H Ropb n p n - 
THHeTca k cepaeaHHKy h 3a4>HKCHpyeT 
uikhb h n e a a a b  n o a a a n  TonaHBa b 3aaaH - 
hom noaonceHHH. n e p e M e m a a c b  b oceBOM 
HanpaBaeHHH, aK opb 3aMbiKaeT öaoK-KOH- 
TaKT 8, ö a a r o a a p a  aeM y aBTOMaT o c T a e tc a

P h c. 1. ABTOMaT, oÖaeraaiouiHft yn paB ae
HHe aBTOMOönaeM.

BKajoaeHHHM noeae «TnycKaH H a kh »hkh . 
n pn  BKaroaeHHOM aBTOMaTe cnrHaabHa* 
aaM na 9, BMOHTHpoBaHHaa b C B eTan iyroca  
KHomcy, saropaeTca.
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Bbuc^io'ieHHe aBTOMaTa npoH3BOHHTca 
HJIB 33MKOM 3a>K«raHHH 10 aBTOMOÖHHH, 
nan jierKHM HaHiaTHeM Ha n eaaab  Top- 
M03a nan cuenaeHHH, KOT-opue pa3MbiKaioT 
KOHTaKT 11. n p H  3T0M npepblBaeTCH TOK B 
oÖMOTKe, Tpoc ocBo6o>KÄaeTCH, rieaaab no- 
n aan  TonaHBa m t h o b c h h o  33HHMaeT Ha- 
naabHoe noao>KeHHe, a aßnraTeab  n e p e x o -  
ä h t  Ha pe>KHM x o a o c ro ro  xoaa.

E cjih Ha n o a te M a x  Han oö roH a x  Boan- 
Teab yßeaHHHBaeT m oaaay TonaHBa, He Bbi- 
K a io n a a  aBTOMaTa, T p o c  npoBncaeT. K o ra a  
* e  Hora BHOBb ö y a eT  CHaTa c nenaan, 
Tpoc HaTarHBaeTCH h n eaaab  3aHHMaeT no- 
aoJKeHHe, 3ai}>HKCHpoBaHHoe paHee.

ÄBTOMaT MOJKeT öbiTb ycTaHOBaeH Ha 
aioöo.M aBTOMoönae (aerKOBOM, rpy30B0M 
Han aB T o6yce) n oa  KanoTOM b  aioöoM  
yaoÖHoM MeCTe (pn c. 2) c T 3 k h m  pacae- 
t o m , HToßbi npn HaataTHH n eaaan  noaann 
TonaHBa Tonna KpenaeHHa Tpoca  k npnßo- 
a y  apocceabH oft 3acaoHKH nepeM em aaacb 
b  HanpaBaeHHH e ro  ycTaHOBKH. 3 t o t  aBTO- 
MaT noaKaronaeTca k  cym ecTByrom en cxe- 
Me saeKTpooßopyaoBaHHH aBTOMoöHaa. ü y -  
CKOBaa KHonna MOHTnpyeTca n oa  ih h t k o m  
H3MepnTeabHbix inpnöopoB. Ha pnc. 2 no- 
Ka3aHa ycTaHOBKa aBTOMaTa Ha aBTOMO- 
ön a e  «B oara».

ÄBTOMaT 3HanHTeabHo oöa era aeT  Tp ya  
B oanTeaen  b o  BpeMH aaabHHX pe ikoB , 
oöecnean B aa npn s t o m  b k o h o m h io  Tonan-

ABTOMOÖHabHan npoMbm iaeHHOCtb

sa npHMepHO Ha 5%; oh npocT no ycTpoft- 
CTBy, H eaopor b H3roT0BaeHnn h m ojkct 
BwnycKaTbca KaK oöocoöaeH H bin  npnöop 
saeK TpooöopyaoBaH H a, npnroaHbin a a a  
ycTaHOBKH Ha aioöoM  aBTOMoönae. Mow- 
HOCTb, noTpeöaaeM aa npnöopoM , 2,5 er.

OnbiTHbiö o6pa3en  aBTOMaTa SKcnayaTH- 
p y e rc a  Ha aBTOMoönae «F Io G e a a » ö oa ee  
3  aeT ( o ö iu h h  n p o ö e r  50  000  k m ) ,  noKa3aB 
xop om n e SKCnayaTauHOHHbie KaaecTBa h 

Öe30TKa3Hyio paöoT y . HcnbiTaHHH npoBO- 
anancb  Ha aBTOMarncTpaan M ocK B a— C h m -

JVö 1, 1962 r.

4>eponoab, Ha yaacTKe 3anopo*be— C h m - 
tpeponoab npn c k o po c th  aBTOMoönaa 80— 
90 km Ihüc.

B H acToam ee B p ew a  no a o r o B o p y  c aB- 
TO TpaH cnopTH biM  yn p a a a eH H eM  ,4 'Henpo- 
neTpOBCKOTO COBHapX03a HHCTHTyTOM H3-

roTOBaeHa n ap TH a  aBTOMaTOB aaa ycia- 
HOBKH :Ha pa3aHHHbIX THTiaX aBTOMOÖHaefi 
aaabHHX peftcoB.

B. K. 3QPHH
f lH e n p o n e T p o B C K H M  

M H m e H e p H O -C T p O M T e E lb H b IM  M H C T M T yT

P hc . 2. YcTaHOBKa aßTOMaTa na aBTOMOÖHJie «Bo;ira»
1 —  u ik h b  a B T O M a ta ;  2 —  Tpoc; 3 —  npy>KHHi>i neaajiH noaa<iH t o i i j ih b - i .

f lEPEHOCHblH nPHEOP flJ IJ l nPOBEPKH CBEHEH 3A>KHrAHHJl

TUE/I O M  CBeaen H H H Ä B T o n p n ö o -  
”  p o ß  pa3 p aÖ 0 T aH  h H3roTOBaeH  n ep e - 
HOCHbiH n p n ö o p  a a a  npoB epK H  c a e n e n  3 a- 
/KHraHHH (p H c. 1 ).

n p n ö o p  npeaHa3Haaen aaa npoßepKH 
CBenen 3a>KHraHHH c  pe3böoft M14X1.25 h 
1M18X 1,5.

O h  n o 3 B o a a e T  H enocpeacTB eH H O  b aBTo- 
Ö a3 ax  H MaiUHHHO-TpaKTOpHblX CTaHUHHX 
n p oH 3 B oan T b  B cecT op oH H io io  n p o B e p K y  CBe- 
a e fl 3 a *H ra H H H  ö e3  n o a «a io a e H H a  k BHeui- 
HHAl HCT0HHHK3M nHT3HHH SaeKTpO SH eprH - 
e f t ^ i  c * a T b iM  B 0 3 a yx oM . Ta öa p n T H b ie  pa3- 
M epbi n p H Ö op a  450 x  350 X  200 m m ; npn-
ß op  BecHT 16 KZ. K n p n ö o p y  n p n a a ra io T -  
c a : KOHyoiibiH  m y n  aaa  H3,MepeHHH 3 a3 op a  
M e jK a y  s a eK T p oa a M H , aßa M e p m 'e a a  aaa 
H 3M epeH na BbrcoTbi u e H T p a a b H o ro  h T o a - 
utHHbi ö oK O B oro  s a e K T p o a o B , a B e  Ka.Mepu 
a a a  H3MepeHHH repM eTH H H ocTH  CBean no 
K o p n y c y , c eK yH a o M ep , T o p p o B b ie  CBeHHbie 
K aioaH  aaa p a3 M ep oB  22 h  27 m m , cT aab - 
Haa m eT K a  aaa  3aaHCTKH pe3 böb i BBepT- 
H oii aacTH  CBean, a B e  4>yTopKH c  p e3 b öo fi 
n o a  CBean.

K opnyc n p n ö o p a  n aroT O B aen  H3 a n c T o -  
b o t o  a io p a a a  T o a m n H o n  2 mm. B B epxH en  
a a c rn  n p n ö o p a  y n p e n a e H a  c r a a b H a a  n an - 
T a , B KO TO poft HMeiOTCH a B a  CKB03HHX OT- 
BepCTHH.

C'ßepxy 3TH OTBepcTHH npHKpblTbl npo- 
3paaHbiMH KoanaaKaMH H3 oprcTenaa, ch h - 
sy— (JjyTopKaMn c  pe3bÖoii noa CBean. K oa - 
naann n 4>yT0pKH KpenaTca k nanTe öoa- 
TaMn Ha pe3HHOBbix npoKaaanax a a a  noa- 
Hoft repMeTH3aunn oöpaaoBaHHbix T ann « 
oÖpasoM paöoanx KaMep.

K  nanTe CHH3y, c npaBofl c t o p o h w ,  Kpe- 
nm ca nopuiHeßoft nacoc. Hacoc cayn<HT

aaa  noBbiLueHHH aaßaeH na b  KaMepax 
npnöopa. CHH3y b  n a m y  BBepHyT MaHo- 
MeTp. O t  Hacoca b  Ka-Mepn h  ManoMCTp

c * a T b i i i  B03ayx nocTynaeT aepe3 oTBep- 
c t h h , HM erom necH  b  n an T e . C Topua b  naa- 
Ty BBepuyT KpaH a a a  Bbinycna onaToro 
B03ayxa.

B HHjKHefi aacTn npnöopa  Meacay anyMa 
TeKCToanTOBbiMH naHeaaMH HMeerca amn- 
aeK a a a  Kaioaen, m eTKn, ceKyHaoM epa n 
MepHTeabHoro HHCTpyMeHTa. Ha naneait 
yn p en aeH b i M eroM eT p  ra n a  M l 101 h Kepa- 
MnaecKaa- naacTHHa c a syM a  KOHTaKTaMn 
aaa  H3MepeHna u iyH Tnpyiom ero conpoTHB- 
aeHna CBeaen 3a »H ra H n a .

f la a  npoßepK H  CBeaen Ha H CK pooÖ pa3o- 
BaH ne k  ö o k o b o h  aeßon CTeHKe yK p e n a e -  
ho  M arH eTo  T n n a  M27 c p ea y K T o p o M . Pyn- 
na p e a y x T o p a  B b rneaena  n a p y m y  c aeBoii 
CTopoHbi npnöopa.

f l a a  H3MepeHna KoanaecTBa npocaanBa- 
iom eroca  no ueHTpaabnoM y s a e «T p o a y  naii 
K opnycy CBean B03ayxa k  ö o k o b o h  aeBoii 
CTeHKe npnöopa  c  BHyTpeHHeii CTopoHbi 
npnKpenaena cT en aaH H aa  Tpyöna c noa- 
KpatueHHon Boaoft. Ha TpyÖKe HMeeTca 
niKaaa c ueHoft aeaeH na 1 c m 3. CTeKaan- 
aaa TpyÖKa co  CBenofi co ean n aeTca  npn 
nOMOIIlH pe3HH0B0H TpyÖKn.
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K o a h h c c tb o  B03ayxa , n p o can n B a io m ero - 
c a  no conpaw eH tn o b H30Aaxop —  Kopnyc 
CBenn, H3M epaexca npn noM om n cneun- 
anbHofl KaMepbi, oxBaxbiBarom efi cBeny.

3 a a o p  Mexcay a n e K x p o A a M H  H 3 M e p a e r c a  

CneU H a/IbH O  H 3rO X O B AeH H bIM  KO H yCH bIM  m y -  

noM K p yrn o ro  cen eH H H  c  HHxepBanoM b 

p a s w e p a x  0 ,0 5  mm ( p n c .  2 ) .

H 3 h o c  u e H T p a j ib H o r o  a n e K x p o A a  o n p e -  

A e n a e x c a  n o  H 3 M eH eH H io  b u co tm  B b rc x y -  

n a r o m e f t  n a c x n  n e u x p a A b n o r o  a n e K T p o A a  

H a A  IOÖOHKOH H 3 0 J IH T 0 p a .

H bh oc Ö okoboto  aA eK xpoaa o n p e f le a a e i-  
c a  no H3MeHeHHio e ro  xonmHHbi b Mecxe 
HCKpoo6pa30BaHHH. H3M epeHne b m co th  h 
TOJimHHbi öoKOBoro aAeKxpoAa npoH3Bo- 
ähxch  cneunaabH o nepeaeaa«HbiM H rnxaH- 
renuHpKy^aMH c ueHoft AeAeHHa HOHHyca 
0,1 MM.

3 a T e M  CBena yKAaAHBaexca Ha K O H xaK - 

tw  K ep a M n n e c K O H  n a a cT H H b i. B pam aa  p y n -  

Ky M e r o M e x p a ,  o n p e A e n a io x  B e jiH H H H y  u iy H -  

r a p y i o m e r o  c o n p o T H B J ie H H a  n o  u iK a n e .

FIpoBepKy CBenefl Ha HCKpoo6pa30BaHiie

h repMeTHHHOCTb npoH3BOjar cornacno 
T O C T y  2043-54.

B o  BpeMa npoBepKH CBenefl Ha repMeTHH- 
HocTb aaBJieHHe b paöoneft KaMepe noA- 
aep>KHBaeTca b n p eaen ax  10 kz/cm2.

HcnbiTaHne CBeneft Ha nepeapuTH e wcKpo- 
oßpa30BaHHa npoH3BOAHXca nyxeM yßejiH- 
HeHiHa ÄaBJieHHH b paöoHefl KaMepe csenH 
ä o  noaH oro npexpam eHHa HCKpooöpa30Ba- 
HHa Me>KÄy saeKxpoAaMH.

H. K. flyflHKOB
H H H ABTonpnGopOB

H . E n j u i H T M a H ,  B u caA K a  
E. H . JlaHCKOro, M am rH 3, 1960.

h uixaMnoBKa, f ie p ,  c  HeM.

I ^ H H T A  aBAaexca pyKOBOACXBOM n o  tuxaiMnoBKe cxan e fi h 
* *  UBeXHblX MexaAAOB B CepHHHOM H MaCCOBOM npOH3BOACXBaX. 
B Heil ocB em aioxca  ß on p ocu  BbicaAKH h oöieM HOH mxaMnoBKH
KaK B XOAOÄHOM, XaK H B TOpHHeM COCXOHHHH.

J lnxepaxypb i no BbicaAKe h uixaMnoBKe H3ä3ho oneHb HeMHoro, 
ocoöeHHO no BbicaAKe b xoaoäh om  cocxohhhh .

PyKOBOACxBo cocxoh x  H3 cAeAyiom H x pa3AeAOB: «H c x o A H w e
M axepnaAbi», «OcHOBHbie npHHUHnbi b h cbakh  h oöbeM H oii iuxaM- 
noBKH», «TexHOAorHHecKHe npou eccu  h oöopyAOBaHHe», «IleH H  h 
HarpeBaxeAbHbie y cxp o flc xB a », «H H C xpyM eH x», «IlpHM eHeHHe Bbi- 
caAKH h oöxjeMHoii uixaM noBKH», «B p a K  npn BbicaAKe h uixaM- 
noBKe» h «B o n p o cb i skohom hkh».

3 x h  pa3AeAbi oxjiHnaioxcH A p y r  ox  A p y ra  no nojiHoxe H3Jio>Ke- 
hhh h coAepiKaHHio. OxAeAbHbie pa3AeAbi h raaBbi HanncaHbi b 
BHAe oö3 op a  h hochx hhcxo HHijiopMaHHOHHbiH xapaKxep, a noa- 
xoM y He M oryx  npeACxaBnaxb HHxepeca a ah  cneiiHanHcxoB. T a 
rn e  pa3AeAbI MOrAH Öbl ÖbIXb COKpameHbl HAH COBCeM HCKAIOHeHbl, 
xaK KaK b cnpaBOHHOM pyKOBOACXBe ohh Heoöa3axeAbHbi h Aaa<e 
^ »e A a x e A b H b i.

B  pa3iAeAe «BHyxpHu,exosoH xpaHcnopx» Aaioxca scpaxKHe CBeAe- 
hhh o  cymecxBOBaHHH xex hah h h h x  xpaHcnopxHbix cpeACXB öe3 
hx xexHHHecKoil xapaKxepncxHKH, a HeKOxopbie HHijipbi MaAOBepo- 
hxhh  h He Moryx öbixb npHHaxbi Bcepbe3 (HanpHMep, npHMeHeHHe 
pyHHbix xeAeaceK AbimjiOBoro xnna ä ah  rpy30B BecoM CBbirne 
2 t ) .

C oAepm aH H e pa3AeAa «H H C xpyM eH x» cboähxch  k oöihhm noHa- 
xhhm o ö  HHexpyMeHxe. TaKHe BajKHbie Bonpocbi, KaK cxoüKOCXb, 
npoeKxnpoBaHHe h apMHpoßaHHe HHexpyMeHxa, H3AOHceHbi b oö - 
m nx n epxax h He A a iox  noAH oro npeACxaBneHHH.

B  paaAeAe «P acn ex  pacxoAOB Ha HHCxpyMeHx» no cymecxßy 
Hex HHKaKoro pacneTa, a Aaioxca He HyjKHue a ah  pyKOBOACXBa

C B eA eH H a , K o x o p b ie  x o A b K O  y ß e A H H H B a io x  oöx>eM  khhth . B K H H re  

H M eiO XCa HeXOHHOCXH B XepM H H O AO XH H  H eK O X O pb lX  nO H aXH Ü . H a  
«Jwr. 4 ( e x p .  13) n p H B e A e H a  H O M o rp a M M a  ä a h  o n p e A e A e H H a  koh- 
u e B b ix  oxxoiäob; H a caM O M  A ene a x o  H O M o rp a M M a  o n p e A e A e H H a  

n p o u e H x a  K O H u eß b ix  o x x o a o b  b 3 a B H C H M 0 cxn  o x  B e c a  ö y H x a .

H a  exp. 120 noAnncH He cooxB excxßyiox noMemeHHbiM <)>HrypaM 
((JiHr. 81 h 83) h cneAOBaAo 6w noMeHaxb hx MecxaMH. f loA  
4>Hr. 82 HanncaHO «MaAbiM oxHom eHneM » BMecxo «MaKCHMaAbHbiM 
OXHOUieHHeM» H X. A.

H a  exp. 148 aßxop yxßep jKAaex, hxo conpoxHBAeHHe AecJiopMa- 
UHH n p n  ropaneH  UixaMnoBKe n a jia e r  c  yMeHbiueHHeM xeM nepaxy- 
pbi, a Ha exp. 99 CKa3aHo: «neM  Bbime xeM nepaxypa  oöpaöoxKH , 
xeM MeHbiue conpoxHBAeHHe M axepnaAa nAacxanecKOMy Ae<{iopMH- 
poBaHHio».

H a  exp. 154 Aaexca 4>opwyAa a ah  onpeAeaeHHa ycnnHa npn 
x o a oä h oh  BbicaAKe. npoBOAH npeoöpa30BaHHa, aßxop no Heno- 
hhxhum npHHHHaM onycKaex HCXHHHoe conpoxHBAeHHe Ae^iopMa- 
AHH K f c m ,  rioaxoMy b OKOHnaxeAbHOM BHAe (JiopMyAa xepaex bch- 
KHÜ CMbICA.

H a  exp. 160 npHBOAHXca (jiopM yAa a ah  onpeAeAeHHa ycHAHa 
npn BbiAaBAHBaHHH, a pacuinippoBKa A aexca  HenoAHoexbio. n p n  
onpeAeAeHHH ycHAHa aßxop He AeAaex pa3AHHHa M e * A y  npaMbiM 
H OÖpaXHbIM CnOCOlÖaMH BbiAaBAHBaHHH.

OxMeneHHbie HeaocxaxKH b 3HaHHxeAbHoö cxeneHH c h h h o io x  
ueHHocxb khhth , ocoöeHHO, ecAH ynecxb, hxo  AaHHaa KHnra a o a * -  
Ha CAyjKHXb CnpaBOHHblM pyKOBOACXBOM.

C A e A O B a x e A b H O ,  K H Hra He M O » e x  öbixb p e K O M e H A O B a H a  b Ka- 
necxBe p y K O B O A C X B a  h k H 3AaHHio noAOÖHbix K H H r  CAeAyex oxho- 
CHXbCH Ö O Aee KpHXHHeCKH. ITOÄOÖHbie K H H r H  CAeAyex H 3A a B a X b  
K a K  a ß x o p H 3 0 BaHHbie n e p eBOAW, oHHUtaa hx ox  HexoHHoexeft h H e - 

Hy>KHbIX CBeAeHHH, yBeAHHHBaiOUIHX OÖT>eM.

H. C. BOJ1KOB
Mochobchhm  aBTQ3aBOfl hm ghh  JlHxaaeBa
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K  / O E H J IE IO  f l .  M . T1E B 3 H E P A

HcnojiHHJiocb 50 neT co  ahh powfleHHH m 30 jibt HayHHoPi fleHTenbHoc™  pyxoBOAHTensi 
n a6opaTopnn  noflßecKM HAMM, npocpeccopa  A-pa TexH. HayK JIxoBa MaHynnoBkHa 
r ieB3Hepa. ;

TpyAbi Jl. M. [1eB3Hepa b  oönacTM ynpaB/iaeMocTM aBTOMoömia Hauinn aonw H oe npw- 
3HaHne hg To/ibKo b  CCCP, ho m 3a ee npeAenaMH.

Eo/ibLuoe 3HaneHHe HMeioT paöoTbi Jl. M. fleB3Hepa no p«Ay HOBbix npoöneM, bo3-  

hm xhjhx b nocneAHMe roAbi b oönacTM Teopnn noAsecxM aBTOMOÖH/iH. Bcero y Jl. M. 
DeB3Hepa oxono 30 nenaTHbix pa6oi, öonbLUMHCTBo n3 KOTopbix onyönnxoBaHo a >xyp 
Hane «ABTOMo6nnbHaa npoMbiiuneHHocTb».

3a pa3pa6oTxy m BHeApeHHe b npoM3BOACTBO nHeBMaTMHecxofi noABecxx aBToöyca 
J1A3 JIxob MaHyHnoBHH b 1961 r. yAOCToeH 3onoTOM MeAann BflHX.

BcerAa HaxoAncb b  xypce  Ba>KHeHLUHX HOBbix npoöneM , cßoeapeM eH Ho oTxnHxancb 
c b o h m m  TpyAaMM Ha 3anpocbi aBTOMoÖMnbHofi HayxM m TexHuxM Jl. M. r ie B 3 H e p  coAefi- 
ctByeT ee AanbHeHLueMy np orpeccy .

JIxob MaHyHnoBHHl rto3ApaBnseM Bac 
ujmx TBopnecxMx ycnexoB.

HOBblE
B e K M a H  B . B ., ToHOHHUe m otohhkau. MamrH3, JI. 1961, 

168 CTp., t .  22 000, H. 61 Kon. b  nep.
OcoßeHHOCTH yCTpOHCTBa TOHOHHblX MOTOHHKAOB H HX ÄHHaMH- 

necKHe KanecTBa. TexHHHecKHe n apaM eTpu  to h oh h u x  ABHraTeAen, 
npHHU,HnbI HX (J)OpCHpOBaHHH H HaAAyB. KOHCTpyKHHH COBeTCKHX 
h  3apyöeJKHUx to h o h h u x  ABHraTeAefi H erapexTaKTH oro h  A ß y x -  
TaKTHoro THna.

JXlIH HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB.
r  a B p n j i e H K O  B . A ., M h h h h  B. A . h  O a o b h k - 

k o b  JI. C., THApaBAHMecKHe TOpM03a. ÜOÄ peH- B . A . TaBpHJieH- 
k o . M a m rH 3 , M .  1961, 244 CTp., t . 8000, H. 83 Kon. b nep.

PaCUeT, npHHHHn AeHCTBHH H THnOBbie KOHCTpyKHHH ÄHHaMHHe- 
CKHX T0PM030B, CAyjKaiHHX ÄAH HCHblTaHHH M3UIHH, H OÖieMHblX 
rHÄP0T0pM030B, HpHMeHHeMUX KaK SAeMeHTU TpaHCMHCCHÖ H K3K 
oöopyÄOBaHHe HcnuTaTeAbHux c t c h ä o b . H3MepeHHe TopM03Hofi 
MOUtHOCTH H B3BeiHHBaiOIHHe yCTpOÖCTBa. MeTOÄHKa npOBeÄGHHH 
HCnUTannft T0PM030B.

H AH  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB.
ra30TypÖHHHbiH n aA A y ß  ABH raTeAefi BHyTpeHHero cropaHHH. 

M auirH3, M . 1961, 172 CTp. (KoAOMeHCKHH TenA0B030CTp0HTeAb- 
h u ü  3ab o a  H T O  M au inpoM ), t . 4000, h. 90 Kon. b nep.

B o n p o cu  npoeKTHpOBaHHH, ÄOBOAKH, TeXHOAOTHH H3r0T0BAeHHfl 
h  HcnuTaHHH a rp e ra io B  ra30TypÖHHHoro H aAÄ ysa  AH3eAeft (no  
pe3yAbTaTaM  HayHHO-HCCAeAOBaTenbCKHx h onurao-KOHCrpyKTop- 
CKHX paÖOT, npOBeAeHHblX HHCTHTyTaMH H AH3eAeCTpOHTeAbHbIMH 
3aB0A3MH) .

HAH HIHKeiiepHO-TeXHHHeCKHX paÖOTHHKOB.
r p H T O p b e B M .  A.  H n O K p O B C K H f t r .  n .,  AßTOMOÖHJIb- 

H u e  h  TpaKTopHbie ueHTpH^yrn. (Teopna, KOHCTpyKHHH, pacneT h 
stKcnAyaraHHH.) MaiurH3, M . 1961, 184 CTp., t . 4000, H. 68 Kon. 
b nep.

OcOÖeHHOCTH HeHTpOÖe>KHOft OHHCTKH MaCAa. CoBpeMeHHbie Me- 
TOAbi pacneTa aBToTpaKTopHux ueHTpH(})yr h npnM epu h x  k o h - 
^SpyKHHH. SKCnAyaTanHH h TexHHHecKoe oöc.ny>KHBaHHe ueHTpu- 
4>yr.

J I AH HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB aBTOMOÖHAbHOft H 
TpaKTopHoö npoMuuiAeHHocTH h aBTOTpaHcnopTa.

f l n e B  B . B . h C T p o r a H O B  E. A ,, yHH^HHHpoBaHHue 
uinHHAeAbHbie toaobkh. Mam rH3, M . 1961, 56 CTp., t .  5000,
H. 16 Kon.

O nU T H3rOTOBAeHHH Ha MoCKOBCKOM 3BTO3aB0AC h m . J lnxaqeBa 
yHH(J)HHHpOBaHHbIX HinHHAeAbHUX aAMa3HO-paCTOHHbIX, UIAHHe- 
HIAH({)OBaAbHbIX H BHyTpHUlAH(J)OBaAbHbIX TOAOBOK. OnHCaHHe KOH-
cTpyKHHfi uinHHAeAbHbix to a o b o k  h yKa3aHHe no yxony 3a iih m h  b 
npouecce SKcnAyaTauHH.

H A H  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB.
3  bi Ö a fi a  o A . B., OpraHH3aHHH noAroTOBKH npOH3BOACTBa b 

MaccoBOM MauiHHOCTpoeiiHH. MauirH3, M . 1961, 236 crp., t. 3000, 
H. 93 Kon. b nep.

CncTeM a TexHunecKofi noAroTOBKH npoH3BOACTBa h o b u x , m o a h - 
4>HHHpOBaHHUX H MOAepHH3HpOBaHHUX M3HIHH (Ha npHMepaX OT- 
AeAbHUX AeTaAefi H y3AOB H3AeAHÄ aBTOMOÖHAbHOft npOMblUIAeH- 
HOCTH). M eTO ÄU  KOHCTpyKTOpCKOft H TeXHOAOrHHeCKOfi nOArOTOB- 
KH npOH3BOÄCTB8, nOpHÄOK H nOCAeAOBaTeAbHOCTb pa3paÖOTKH

co cnaBHbiM lO ÖM neeM  m w e n a e M  A an bH efi-

P E A K O JIJ IE rH f l /KyPHAJIA

K H M T H

TeXHOAOTHHeCKHX npOHeCCOB. Cnocoöbl COCTaBAeHHH H H3MeHeHHB 
TeXHOAOTHHeCKOH ÄORVMeHTaHHH.

H AH HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB.
K  o r  a h - B  o a  b m a h  T. H., IlepeAaHH c thökhmh  npoBOAOiHbi- 

mh BaAäMH. CnpaBOHHHK. MauirH3, M . 1961, 232 CTp., t .  8000, 
H. 73 Kon. b  nep.

MaTepnaJihi, HeoöxoAHMbie a a h  pacneTa, Buöopa AeTaAeft, k o h -  

CTpynpoBaHHH h  SKcnAyaTannn nepeAan c t h ö k h m h  npoBOAOHHbi- 
MH B3A3MH. HaHHbie O KOHCTpyKHHHX aBTOMOÖHAbHblX THÖKHX 
B3 AOB.

H a H HHHCeHepHO-TeXHHneCKHX paÖOTHHKOB.
K  P e n h ui ü .  B., MeTOÄHKa KaAeHAapnoro nAaHHpoBaHHH npo- 

H3BOACTBa Ha MauiHHOCTpoHTeAbHOM npeAnpHBTHH. MauirH3, M. 
1961, 252 CTp., t .  7500, h. 93 Kon. b  nep.

TeopeTHnecKHe o c h o b u  h  npaKTHnecKHe cnocoöu KaAeHAapHoro 
nAaHHpoBaHHH eAHHHHHbix, cepHÖHMx h noTOHHHx npoueccoB npo- 
H3BOACTB3 B 33rOTOBHTeAbHUX, OÖpaÖaTUBaiOHlHX H CÖOpOHHUX 
uexax MaUIHHOCTpOHTeAbHUX 33B0AOB.

JI a b  p o b B . H ., ÜAaHHpoBaHHe h yneT onuxHMx h HaynHo- 
HCCAeAOBaTeAbCKHx paöoT b MauiHHOCTpoeHHH. MamrH3, M . 1961, 
144 CTp., t .  5000, h. 50 Kon.

Pa3paöoTKa, yTBep>KAeHHe, $HHaHCHpoBaHHe h 3Tanu BbinoAHe- 
h h h  roAOBbix h  neponeKTHBHbix TeMaTHuecKHX nuaHOB onuTHbix h 

HaynHo-HCCAeAOBaTeAbCKHx paöoT. BHeApeHHe h o b u x  MauiHH b 

cepHHHoe np0H3B0ACTB0. B o 3 m o > k h o c th  ycKopeHHH h yAemeBAeHHB 
onuraoro npoH3BOACTBa.

HAH paÖOTHHKOB OnblTHblX npeAnpHHTHÖ, KOHCTpyKTOpCKHX ÖIO- 
PO H HayHHO-HCCAeAOBaTeAbCKHX HHCTHTyTOB.

I l O A O B H H K O B  B. B ,  $ H J I H n H O B  I I , $ .  H AP-, H3T0- 
TOBAeHHe HHAHHApunecKHx 3yön aT u x  KOAec npoKaTKofl. I I o ä  peA- 
B. C. CMHpHOBa. MauirH3, JI. 1961, 188 crp., t .  8000, H. 62 Kon.

Pa3paöoTaHHaa Ha X T3 , *413 h Apyrnx OTenecTBeHHbix 3aBOAax 
TexHOAorHH H3roTOBAeHHH 3yönaTbix KOAec ropane-xoAOAHOH npo- 
KaTKofi, no3BOAHK>meft noAynaTb T oraue  UieCTepHH öe3 oöpaöoT
KH 3yöbeB pe3aHneM. KOHCTpyKHHH c t 3 h o b  a a h  npoKaTKH 3yöna- 
t u x  KOAec. SKOiioMHnecKaa 3cj)cj)eKTHBHOCTb npouecca npona i k h  

uiecrepeH h  nepcneKTHBU ee p 3 3 b h t h h .

H a H HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB.
r i o c n e A O B  JX- P., ÄBHraTeAH BHyTpeHHero cropaHHH c b o 3- 

AyuiHUM oxAajKAeHHeM. MamrH3, M. 1961, 556 CTp., t .  8000, 
H. 1 p. 99 k .  b  nep.

O c h o b u  B03AyuiHoro oxAajKAeHHH A'BHrareAeft. KoHCTpyKTHBHbie 
ocoöeHHocTH, noKa3aTeAH paöoTbi h  cymecTByiomHe KOHCTpyKHHH 
ABHraTeAeft BHyTpeHHero cropaHHH c B03AyniHUM oxAajKAeHHeM. 
B u öop  h pacneT BeHTHAHTopa a a h  ABHraTeAH.

H a H  HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB.
O e A o p o B  H. A. h L U a ö e A b C K H ä  H. 3., yHHBepcaAbHo- 

rnöoHHue aBTOMaTM. Mam rH3, M . 1961, 184 CTp., t .  6000,
H. 66 Kon. b  nep.

OÖ30p KOHCTpyKHHÜ COBpeMeHHblX yHHBepeaAbHO-rHÖOHHUX 8B- 
TOMaTOB h  uiTaMnoB, h x  pacneT h  H3roTOBAeHHe. Onepaunn  xo- 
AOÄHOÖ UlT3MnOBKH, BUnOAHHeMble Ha yHHBepCaAbHO-THÖOMHblX 
aBTOMaTax. HaHHbie no h x  sKcnAyaTaunH h peMOHTy.

HAH HHJKeHepHO-TeXHHHeCKHX paÖOTHHKOB.
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