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Ipeocmagnenvl pe3yibmamol SKCNEPUMEHMATBHBIX UCCAEO0BAHUTI NOCPEULHOCTIU POPMbI KPYNHO2A-
DAPUMHO20 U30€TUS «TOHHCEPOH », AGIAIOULE20CS CUTIOBBIM TIeMEHIMOM KOHCIMPYKYUl camonema. Ixcnepu-
MeHMm NPOGOOUICS 8 NPOU3BOOCMBEHHBIX YCI08UAX Npu 0bpabome napmuu oemaneti ¢ npumMeHeHuem oefi-
CMY 10 e20 NPOMBIULIEHHO20 000PYO0BAHUS, MEXHOIOSUHECKOT OCHACMKY 1 UHCMpYMeHmd. B kavecmee
UMePUMENbHO20 000PYO0BAHUS UCNOIB308ANACH KOHMPOIbHO-USMEPUMETbHAS MAULUHA 8bICOKOT MOYHO-
cmu. Boiagnenvt ocobenHocmu popMupoeanus nocpeutHocmu Qopmol 012 napmuu 06pabomanHsix 0ema-
neti. J[na obecneyenus 3a0aHHbIX NAPAMEMPOE MOYHOCHIU NPEONONCEH NOOX00 C Y4emOM MEeXHOI02UHEeCKOT]
HACIeOCMEE HHOCMU, NO360IAIOWUTL YHUMBIGAMb NOCIEO08AMEIbHOE OeliCEUe 6CeX MeXHOI0UYE CKUX One-
payuii u usMeHeHue Napamempos Mmo4HOCU 8 NPoyecce GbINOIHEHUS MEXHOI0SUYECKO20 MAPULPY M.

Knrwuesvie cnosa: xpynnocabapumuuvie u30enus, JOHHCEPOH, NOSPEULHOCHb (POPMbL, IKCHePUMEH-
MANbHBIE CHIAMUCTIUYECKUE UCCAe008AH U, MEXHOIOSUUECKAS HOCIeOCTBEHHOCTD.

Beenenne. OGecricucHre mapaMeTpoOB TOYHO-
CTH H3TOTABIMBACMBIX H3ACIHH ABISACTCS IEPBOOUC-
peaHOM 3a1a4eil MAIIMHOCTPOSHUS HA COBPEMEHHOM
stane. TeXHOIOrHYECKOe YIPABICHUE — OJHUH H3 OC-
HOBHBIX MCTOJOB MOBHIIICHNS TOYHOCTH [ 1-7].

Jlor:KEpPOH — OCHOBHOM CHJIOBOH 3JICMCHT KOH-
CTPYKLMH KPYIHOTA0APUTHBIX M3ACTUH, TAKUX Kak
CaMOJICThI, ABTOMOOHITH, BArOHBI, MOCTBI, KOPaOJIH 1
Jp., PacmoIararoluiicss Mo AJIHHE KOHCTPYKLUU.

KonctpykTrBHO-CHITOBasg cxeMa (ro3espka camo-
JI€Ta COCTOMT U3 TAKHUX JJICMCHTOB, KaK JIOH)KCPOHBI,
CTPHHIEPHI U IIMAHTOYTH. B mape co crpuHrepamu
JIOHXKCPOHBI 00Pa3yIOT MPOIOIBHBEIN HAOOp KphLIa,
(rosemspka, OMCPSHHUS, PYIIS U 3JICPOHOB CAMOJICTA.
OOrtekarenp KHICBOH Oanky, B COCTaB KOTOPO BXO-
JUT JIOHXKCPOH 33aJHEr0 KpbLabmuka (puc. 1) sBmi-
€TCSl HEOTBEMIIEMOM COCTABIISIFOIIEH XBOCTOBOM 4a-
CTH camoJjIeTa, mpuaaBas ¢l Haubonee 00TCKACMYIO
(dopMy U MOBBILIAS ADPOJUHAMUICCKHE CBONCTBA Ca-

MOJICTA.

Puc. 1. O0beMHAas MOJIEND JIOHKEPOHA

KoHCTpYKTHBHO JTOHXEPOH MOXKET OBITH BbI-
MOJTHEH MOHOMUTHBIM MK cOOpHEIM. COOPHBIH JIOH-
JKEPOH HMEET BEPXHHMM U HIDKHHM MOSC, a TaKke
CTEHKY, B CIIy4ae KOPOOUATOTO CEUCHUS CTEHOK JBE.

ITosica coeauHAIOTCS CO CTEHKOM MyTEM KIETIKH,
OONTOBBIX COCIUHCHUH, TOUCYHOM 3NCKTPOCBAPKH
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nnu ckieiku. [losica paboTaroT Ha pacTsKEHHE-CoKa-
THC OT M3rHOAOIIETO MOMCHTA, OHH COCTAaBIISIOT
0O0JTBINYIO YACTh IIOINATN CCUCHHMS IOHKCPOHA.

B xadectBe marepuana JOHKEPOHA IMPHUME-
HSIOT, KaK MPaBUIO, aTroMHUHKCBBIN criaB AK6u,
XUMHYCCKUE U MCXAHUYCCKUE CBOWCTBA KOTOPOTO
npeacTaBicHsl B Tada. 1, 2.

Tadruya 1
Xumuyeckuii coctas (macc. %) cniasa AK6u (ocranbnoe — ADI'OCT 4784-97
Fe Si Mn Ni | cr| Ti Mn Cu Mg Zn Jlpyrue
IEMEHTHL
04 | 0,7-1,2 | 04-0,8 0,1 - 0,1 0.4-0.8 1,8-2,6 0,4-0,8 0,3 -
Tadruya 2
Pu3HK0-MEXAHHYECKHX CBOHCTB MOKOBOK AJIIOMHHHEBOr0 ciiasa mapku AK64
Inornoets 1, (kr/M>) - 1073 2,7
Temneparypa mwiapieHus oy, © C 660
TerronpoBoanocts |, Br/m-°C (mpu 20 °C) 228
Termroemkocets Cp, JIx/(r-°C) (mpu 0-100 °C) 0,88
IIpenen npounocTH s 5, MlTa 40-60
OrnocurensHoe yamuaenue d , % 40-50
Trepaocts no bpunemno HB 25

OcnoBHast yactb. OCHOBHOH mpoOneMol mpu
W3TOTOBJICHUH KPYITHOTA0APUTHBIX TEN CIOMXKHOH
MPOCTPAHCTBCHHOW (DOPMBI, TAKUX KaK JIOHKECPOH,
ABIIETCSL 0DECICUCHUE TOYHOCTH PasMEpoB U B3a-
HMHOTO PacloiIoKEHU NOBEpXHOCTEH. B mponecce
BBIITOJIHCHUA MCXaHUUCCKUX U TCPMHUYICCKUX OIICpa-
LU M30CITHE TOJBCPracTCsl BO3ACHCTBHIO CHIIOBBIX
U TCILIOBBIX (DAKTOPOB, KOTOPBIC (OPMHUPYIOT CIIOK-
HOC HANpPSHKCHHO-IC(OPMHUPOBAHHOE COCTOSHHE,
HU3MCHAROIICCCA BO BPCMCHHU 110 XOAY TCXHOJIOTHYC-
ckoro mapuipyra. [lostomy mapameTpsl KadecTBa
HEOOXOAUMO KOHTPOJIMPOBATE HA KAKIOM JTaIe C
LICTBIO KOPPEKTUPOBKHU TEXHOJOTHUECKHUX PEKUMOB
U YCJIOBUN MPOBEICHHUS OMEPALIMH.

MapmpyTHBIH TEXHOJIOTHUECKHH NPOIECC H3-
TOTOBJICHHUS TOHKECPOHA COACPIKHUT CIACAYIOLIHE OC-
HOBHBIC OTICPALINH;

1. VYnpTpa3ByKOBOH BXOAHOH KOHTPOIb Mare-
pHana 3aroTOBKH (CIYKHT TS BHISBICHUS BHYTPCH-
HHX ,Z[C(I)GKTOB 3aroTOBKH A0 BBITIOJTHCHHUA MCXaHU-
4ECKOU 00paboTKH).

2. Opesepuag YIlY (uepHOBas obpaboTka u3-
JCIIHSL, TO3BOJISIFOLIAS TTOJTYYUTh OCHOBHBIC rabapHT-
HBIC Pa3MEPBI).

3. KontponbHas omepaums (yIbTpa3ByKOBOH
KOHTPOJIb MaTepHAJIA U MIPOMEKYTOUHBIH KOHTPOJIb
pa3MepoB).

4. Tepmuueckas oOpaboTka (BBINOIHACTCS 3a-
Kajdka U CTapCHUC I YBCIUMYCHUA NPOUYHOCTHU U
IIACTUIHOCTH).

5. ®pesepuas YUIIY (nmogyuucroBast U 4UCTO-
Bast 00paboTka u3aenus, 0decneurnBaromas NoIyyc-
HHUC BCCX OCHOBHBIX KOHTPOJIHUPYCMBIX MNapamMeT-

POB).

6. KontponbHast omnepaums (OKOHYATCIBHBIN
KOHTPONb BBIACPKUBACMBIX Pa3MEPOB C HCIONbB30-
BaHHEM KOHTPOIbHO-U3MEPHUTCIBHOW MAIIUHBI).

OCHOBHBIMH KOHTPOIHPYEMBIMH HapaMeTpaMu
MPY U3TOTOBJICHHH JIOHKSPOHA SBIISIOTCS:

— IIEPOXOBATOCTb MOBEPXHOCTEH;

— TOYHOCTb PasMCpPOB M B3aHMHOTO PACIONO-
JKEHUS TTOBEPXHOCTE,

— (UBHKO-MCXaHHYECCKHE CBOMCTBA MOBEPX-
HOCTHBIX CJIOCB (TBEPAOCTD);

— OJHOPOJHOCTB (PU3UKO-MEXAHHIECKUX
CBOWCTB OCHOBHOTO Marepuaia (OTCYTCTBHEC BHYT-
PCHHHUX IIYCTOT).

B mpoussoacteennbix yeaosuax 3A0 «Cokon-
ATC» ObLn BBINONHEH HATYPHBIA CTATUCTHYCCKHN
SKCIICPUMEHT IO BBISBICHUIO OTKIOHCHHUH OT reo-
METPHUICCKON (POPMBI IPH H3TOTOBJICHHH MAPTHH JE-
Tanel «1owKepon». Bee netamu naptrm o6pabatei-
BAIMCh B HICHTHYHBIX YCIOBHAX C OJHHAKOBBIMH
TEXHOJIOTHYESCKUMU peknMamu. CxeMa MpoBeACHUS
HM3MEPEHHUH MPEICTABICHA Ha pUC. 2. OTKIOHCHHE OT
(dhopmbl U3MEPSLIOCH B 14 Toukax mo pedpam KeCTKO-
ctu. Ml BBITIOTHEHHUS M3MEPEHUIH OTKIOHEHHM OT
3aJaHHOW FCOMETPUICCKOH GOPMBI HCTIOTb30BATACH
KOHTPONBHO-U3MEpUTEIbHA MamuHa FaroArm-
Prime6 (puc. 3), uMeromas BHICOKYH) TOUYHOCTh H3-
MepeHui. [ToBTOpAEMOCTh TOUKH, T.€. MAKCHMAIb-
HOE a0COMIOTHOE OTKJIOHCHUE U3MEPCHHOM TOUKH OT
CPEAHETO 3HAUCHHS B TCCTEC HA KOHYCE COCTABIISCT
0,019 mm. Pesynprarel mMpOBENSCHHBIX H3MEPESHHH
MPEACTABICHBI B TA0J. 3.
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Alycrobuol
——
T2 3 4 5 6 7 8 9 w0 v

Puc. 2. Cxema u3MepeHnst OTKIOHEHUS
OT IIOCKOCTHOCTH B KOHTPOIBHBIX TOTKAX

Puc.3. KoHTpONBHO-U3MEpUTEILHAS MAITIHA
FaroArmPrime 6

Tadruya 3
CraTucTHYecKHe JaHHBbIE H3MEPEHHIT TOYHOCTH (POPMBI PH H3rOTOBJIEHHH MAPTHH AeTaJei
Ne 1 2 3 4 5 6 7 8 9 10 11 12 13 14
3
e} 0
¥
-1,57 | -0,68 | -0,29 | -0,17 | -0,06 | -0,01 0,04 (0] 0,05 0,06 0,02 | -0,07 | -0,12 | -0,94
0,89 0,51 0,45 0,39 0,24 0,21 0,1 0] 0,05 0,16 0,23 0,31 0,4 0,74
0,8 0,38 0,34 0,29 0,14 0,06 0,05 (0] 0,07 0,15 0,15 0,23 0,28 0,45
0,76 0,46 0,24 0,2 0,11 0,17 0,08 [0] 0,04 0,13 0,19 0,07 0,2 0,4
E 0,81 0,48 0,28 0,27 0,2 0,13 0,12 |1 0| 0,01 -0,03 0,01 -0,03 | -0,04 | 0,15
Z)Qf 1,06 0,57 0,37 0,21 0,11 0,07 0,01 | 0] -0,09 | 0,04 0,06 0,11 0,17 0,53
E 0,92 0,51 0,32 0,2 0,04 0,05 -0,06 | 0| -0,04 | 0,02 | -0,01 0,08 0,34 0,54
é -0,68 | -0,25 | 0,04 0,02 0,06 0,11 0,06 (0] 0,03 0,06 0,07 0,02 | -0,12 | -0,58
E 0,4 0,33 0,39 0,22 0,15 0,09 0,02 (0] 0,07 0,09 0,25 0,39 0,54 0,76
E 1,5 0,61 0,4 0,17 0,04 | -0,01 | -0,03 | 0] -0,01 0,05 0,13 0,26 0,44 1,1
-0,76 | -0,51 | -0,30 | -0,05 | -0,02 | -0,01 0,01 (0| 0,00 | -0,04 | -0,03 | -0,08 | -0,37 | -0,82
0,92 0,84 0,64 0,48 0,25 0,13 -0,02 | 0| 0,07 0,26 0,4 0,55 0,62 0,54
1,19 0,76 0,5 0,3 0,15 0,05 -0,02 | 0| 0,04 0,1 0,21 0,32 0,48 0,74
-0,5 0,01 0,15 0,16 0,13 0,09 0,06 | 0] -0,01 | -0,04 | -0,09 | -0,14 | -0,26 | -0,74

OcoOeHHOCTPIO KOHCTPYKLUH JIOHKCPOHA SIB-
JIEeTCA CIOXKHAS MPOCTPAHCTBCHHAS (PopMa, HATH-
yie OONBIIOr0 KOJIUYESCTBA OOBEMHBEIX BHYTPEHHHX
MOJIOCTEH, COCTUHCHHBIX TOHKUMH CTCHKaMu. Yepe-
JIOBAHUE OMEpALM MEXaHUYECKON U TEPMUUECKOU
00palOTKH MPHUBOAUT K NICPEPACTIPEICICHHIO BHYT-
PCHHIUX HAIPSDKCHUH, YTO OKA3BIBACT CYIICCTBEHHOE
BIMSHUC HA TOYHOCTb OTHOCHTEIBHOTO PACHOIONKE-
Husa moBepxHOocTe. Ha puc.4. mpeacrasiacHO mpo-
CTPaHCTBCHHOE OTKIOHCHUE H3MEpICMOH MOBEpX-
HOCTH. AHAIM3UPYsl PE3yIbTATH, MOXKHO CICNAThH
BBIBOA, YTO MNPH OJHMHAKOBBIX TEXHOIOTHYCCKHUX
VCIOBHUSAX TPOBEICHHS OICPalMi MOTPEIIHOCTh

(opMBI 1T OTACTBHBIX ACTANCH NAPTHH HMECT CV-
IICCTBCHHBIC OTIMYHS, HAOTIOJACTCS BBIMYKIOCTH,
BOTHYTOCTh H KOPOOJCHHE. IJTO OOBSCHACTCS B
MCPBYIO OUEPEAb CIIOKHON MPOCTPAHCTBCHHOH dop-
MOMW KPYMHOTaOapuUTHOTO W3ACTHS, a TAKXKE «HHIU-
BHAYQJIBHOU UCTOPHEH) TEXHOJOTUUYECKHX BO3JACH-
CTBHUH A1 KaKIOH OTACIPHOH JCTAIH.

B mponecce M3roToBNEHNS M3AETNE TPOXOINAT
yepe3 psaA COCTOSHUH, XapaKTePU3yEMBIX IapameT-
pamu kadectsa. Kakgas omeparms TEXHOIOTHHE-
CKOTO TIpoLiecca MPUBOAUT K M3MEHEHHIO ITHX Iapa-
MeTpoB. B mio00ii MOMEHT BpEMEHH COCTOSIHHE W3-
JeMns ONPEAENIeTCs KOHEUHBIM HYHCIOM CBOMCTB.
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JIroOoe cocTosHuE TPH 3TOM HEOOXOJUMO paccMar-
PHUBaTh KaK PE3yabTaT COCTOSIHHUM, UMEBIIUX MECTO
B nporwioM. [Ipu 3TOM KaKAYI0 TEXHOJOTHUYCCKYIO
OIepaIii0 HEOOXOAUMO PaccMaTPUBATh B TOMOJIO-

THYECCKOM IUIAHE, C YICTOM BPEMCHHOH HCTOPHH H3-
MEHEHHS apamMeTpos kauectsa. Kpome toro, veo6-
XOJMMO VUHTHIBATh CHHEpreTuucckue 3¢pdexter ox-
HOBPEMEHHOT'O BO3ACHCTBHS HECKOIBKUX (DaKTOPOB.
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Puc. 4. I'padirieckoe mpesicTapBIeHIE HOTPETTHOCTH (GOPMBI JUIS TAPTUH AcTaneH «IOHXEPOH»

Pacemotpum popmuposanne TouHoCcTH GOPMEL
(hacOHHOH MOBEPXHOCTH JTOHKEPOHA C YUCTOM TEX-
HOJIOTHYECCKOH HACIECACTBCHHOCTH, & TAKXKE € yde-
ToM (aKTOPOB, BIUSIOMUX HA (JOPMHUPOBAHKE TOU-
HOCTH (GOPMBI MPH BHITIOTHECHUH KAXKIOH TEXHOIO-
ruueckor onepauud. [IpeacTaBum BhiIeyka3aHHbIE
B3aMMOCBA3U B BuAC rpada U CTPYKTYPHOH CXEMBI
(puc. 5). OCHOBHBIMH OTNCPALIUSIMHA TCXHOJOTHYC-
CKOTO TIPOLIECCa, HA KOTOPBIX 00ECIEUUBACTCS TOY-
HOCTH ()OPMBI KOHTAKTHOH MOBEPXHOCTH, SIBJISIOTCS
onepanuu (QpesepoBanus. Ha maHHBIX omeparusx
($OpMHPYIOTCSL BCE BBLACPKHBACMBIC pa3MEpHl, a
TaKxKe MEKpopenbed mosepxHocTel. CymecTBEHHOE

BJIMAHUC HA NIPOCTPAHCTBCHHBIC OTKIIOHCHUA OKa3bI-
BACT TAaKXKC UCXOAHAA 3aroTOBUTC/IbHAA OTICpalvd U
omepanus TePMOOOPa0OTKH, TAK KaK HA YKA3AHHBIX
OTICPALUIX MPOUCXOAUT HCXOTHOES (opMHUpOBaHKE 1
HNEPEPacIpee/ICHUE  BHYTPCHHHUX — HAMPSDKCHUM,
BIMSIOLINX HA TOYHOCTH (JOPMEL.

Jis obecrnieue Hus apaMeTPOB TOYHOCTH HEO0-
XOAUMO VUYUTHIBATh JEUCTBUE TEXHOJIOTHUYECKOU
HACNICACTBCHHOCTH. JTO O3HAYACT, YTO BCC OIMepa-
LUU U UX TCXHOJOTHUYCCKUE MEPEXOIbI CACAYET Pac-
CMaTPUBATh HE W30JHUPOBAHHO, a BO B3AUMOCBSI3H,
TaK KaK KOHCUHBIC XaPaAKTCPUCTUKH (POPMHUPYIOTCS
BCEM KOMITICKCOM TEXHOJOTHUECCKHUX BO3ICHCTBHM.
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Puc. 2. CtpykrypHas cxema GpopMHPOBaHHS TOYHOCTH IIPH H3TOTOBICHAH JTOHXEPOHA

Kaxnas Bepiiuna rpada oTobpaxkact 0mHO U3
CBOMCTB, H3MCHSIFOILCECS B XOJC TCXHOIOTHICCKOTO
npouecca. OpUCHTHPOBAHHBIC pedpa MOKA3BIBAIOT
HU3MCHCHUC CBOMCTB MEXKIY TIPCABLAYINCH U TOCITC-
ayiomei onepatusmu.  OpueHTHPOBaHHBIE pedpa
XapaKTCPU3YIOTC nepeaaducii pedpa, To eCTh Kod3d-
(PULHUCHTOM, MMOKA3BIBAOIIUM KOJIMICCTBCHHOS W3-
MCHCHHE CBOHCTBA. B 0011eM BHAC H3MEHEHHE mapa-
MCTPOB Ka4uCCTBA MOXKHO MPCACTABUTD:

X =X Ik
r P P B

rac X, u X,.; — mapamMeTprl Ka4cCTBA M3ACTHA TOCIE
JIEUCTBYIOLIEH U MPEAIECTBYIOIIEH ONEpaLu COOT-
BETCTBEHHO; k, — KO3(DHUIMCHT TEXHOIOTHICCKOMH
HACNICACTBCHHOCTH MPEALIECCTBYIOMCH —onepannun
(ko3 punmeHT Hepeaaun pedpa).

3aknrouenne. [lomyueHHBIE PE3yIBTATH JKC-
MEPUMCHTANBHOTO  HCCICAOBAHUS TMOTPEIIHOCTH
(dhopMbl KPYIMHOTAOAPUTHOTO U3ACTHS (JIOHKCPOH)»
MOKA3BIBAIOT HEOOXOANMOCTh YYETa TCXHOJIOTHYC-
CKOHM HACNEICTBCHHOCTH MpPH OOCCICUYCHUH Mapa-
MeTpoB TOUHOCTHU. 1151 nocTikeHus TpeOyeMbIX na-
paMeTpoB HEOOXOAUMO BBECTH B TEXHOJIOTHUYCCKHN
MPOLECC AOMOTHUTEIBHYIO IPOMEKYTOUHYIO OTIepa-
LUK KOHTPOIS ISl BO3ZMOXKHOCTH KOPPEKTHPOBKH

TCXHOJIOTHICCKUX yCJ'IOBI/Iﬁ " PC)KUMOB HAa OKOHYA-
TEIBHOU OIEpaLiuu.
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HOH MOBEPXHOCTH CKOIBKCHHUS KPYIHOTaOAPHUTHEIX

Dolzhikov D.S., Duyun T.A.

ENSURING ACCURACY OF THE FORM AT PRODUCTION OF THE LONGERON

TAKING INTO ACCOUNT TECHNOLOGICAL HEREDITY

Results of pilot studies of an error of a form of the large-size product "longeron" which is a power element of
a design of the plane are presented. The experiment was made under production conditions when processing
kit of parts with use of the operating industrial equipment, the industrial equipment and the tool. As the meas-
uring equipment the control and measuring device of high precision was used. Features of formation of an
error of a form for party of the processed details are revealed. For ensuring the set parameters of accuracy
the approach taking into account technological heredity allowing to consider consecutive action of all tech-
nological operations and change of parameters of accuracy in the course of performance of a technological
route is offered.

Keywords: large-size products, longeron, form error, pilot statistical studies, technological heredity.
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