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TEXHOJIOTHYECKOE OBECIIEYEHUE TEPMETHYHOCTH
PE3bBOBbIX COEJUHEHUM JETAJIEA THEBMOAIIIIAPATYPBI
HA OCHOBE ITOBEPXHOCTHO INTACTUYECKOT' O
JE®OPMUPOBAHUA

B oaniti cmammi npedcmasneri pe3yivmamu 00CHiONCeHb, NIOBUUWEHHS SKOCMI NOBEPXHI 2YXUX
omeopie y IUMUX Oemanix NHeeMOAnapamypi 6U20moeleHoi 3 AmNOMIHIEGUX CHagis, Memooamu
Nno6epxHeso NAACmuuHo2o degopmysanns. Ilpedcmasienuii 0eqhopmyrouuti IHCMpyMeHm ma pexcumu
00po6OKU, cmenO 0Jis nepesipKu Ha 2ePMeMUYHICIb, d MAKONC aleOpUmm 06pobKu i pe3yiomamu.

B oannoti cmamwe npedcmasneHvl pe3ynbmamvl UCCIEO08AHUL, NOBbIUEHUS Kauyecmed
NOBEPXHOCMU  2NYXUX OMEepCmutl 8 JUMbIX Oemaisx NHeGMOannapamypsl U320MOGIEeHHOU U3
ANIOMUHUEBLIX CRIAB08, MEMOOAMU NOBEPXHOCIMHO20 NAACTUYEcK020 Oepopmuposanus. [Ipeocmasnen
deghopmupyrowutl UHCIMPYMEHM U PelCUMbl 00paboOmKU, cmeHO 05l NPOGEPKU HA 2ePMEeMUYHOCTY, d
maksice aneopumm oopabomxu u pe3ynbmamet.

This article presents the results of research, improve the quality of the surface of the blind holes
in cast parts pneumatic equipment made from aluminum alloys, methods of surface plastic deformation.
Submission of a deforming tool and processing modes, stand to check for leaks, as well as the
processing algorithms and results.

ITocTanoBka mpoOIEMBI U €€ CBsI3b C HayYHO-TIPAKTHUECKUMH 3amadamu. C
HENbI0  TOBBIMICHWS  TEXHOJOTMYHOCTH  JieTalel  NpH  HM3TOTOBJICHUH
MTHEBMOANIAPATypPbl MCHONB3YIOT JIMThE TOA naBieHneM. OHaKo, MOBBIIMICHHAS
ra3o-ycajo4Has IIOPHCTOCTb OTJMBOK SBISICTCS NPHUYMHOW BO3HUKHOBEHHS
HETepMETHYHOCTH JIeTalieil MHeBMoaInapaTypsl, paboTaromiei Mo AaBJIeHUEM 10
1 MIla [1].

B NMPOMBINUICHHOCTH Ha PAa3JIWMYHBIX NPCANPUATUAX B TCXHOJIOTHUYCCKUX
nmpoueccax obecrieueHue TEPMETUYHOCTH JIUTHIX ):[eTaneﬁ BBITIOJIHACTCA METOAOM
IIPOIUTKYA B BaKyyMe€ U IIPUMEHEHUEM pa3IuuHbIX repmerukos. Ho, Bciencreue
BIMSHUS JIMHEHHBIX M OOBEMHBIX TEMIEpaTYPHBIX DACIIMPEHUN Ha H3JeNue B
Hpolecce 3KCIUTyaTalluy, T METO/Ibl He 00ECTIeUNBAIOT MTOTyYESHHUS] TePMETHIHBIX
Pa3beMHBIX COSANHEHNUI.

TexHonmornueckuil nepexo]; BaKyyMHUpPOBAaHUS MPU JIUThE MOJ] JaBICHUEM HE
yCTpaHsAeT MOJHOCTBIO ra30-ycaJouyHyw mnopuctocts [2]. He mnpexacraBmsercs
TaKkXKe BO3MOXKHBIM C TOMOIIBI0 TEXHOJOTHUECKUX MPHEMOB YAAIUTh BO3AYX C
npecc GopMBI U Ta3bl, BO3HUKAIOIINE OT CTOPAHUS CMA3KH.

CrnenmoBarensHOo, WM B  mporecce  (OPMHUPOBAHUSA  Pe3bOBI,  HIH
NMpEeABAPUTEIILHO MEPE] HUM HCO6XOIII/IMO «BaKpbITh» 3TH NOPBI U HU30JIUPOBATH
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ux Apyr ot apyra. OmHUM K3 TIPUEMOB TEXHOJOIMUYECKOTO IPOLECcca MOXKET
SBJISITHCSI IPUMEHEHHE JIePOPMUPYIOIIEr0 HHCTPYMEHTA.

AHanu3 JUTepaTypHbIX HMCTOYHUKOB IIOKa3aJl BO3MOXKHOCTb IOJTY4EHUS
pe3bObl  MaHHBIM METOJOM, HO TPOYHBIX MaTEepHAlIOB HE CKIOHHBIX K
OXPYITYHBAHHUIO U PACTPECKUBAHHMIO B Tiporiecce aedopmupoBanus [3].

B cBs3u ¢ 3TUM U1 MOJTy4EHUs! IUIOTHOTO OE3MOPUCTOrO MOBEPXHOCTHOTO
CIOSI BO3HHKAaeT HEOOXOOMMOCTH pa3padOTKH TEXHOJOTWH  OO0eCIeYeHus
TEPMETHYHOCTH pE3bOOBBIX COCIMHEHMH MpPU M3TOTOBICHUM JETaled u3
MaTepuaoB ¢ ra30-ycaJ0yHOl MOPHCTOCTHIO HA OCHOBE Pa3pabOTKH TEXHOIOTHH
BKITIOYAIONTYIO B ce0s1 1ehOpMUPYIOIINI HHCTPYMEHT.

Hay4Hnast HOBH3HA 3aKIIFOYAETCS B TOM, 4TO:

- TOpeasokeH HOBBIM  TEXHOJOTMYECKHI mpouecc B 00ecCHeYeHUH
TFepMETHYHOCTH Ppe3bOOBBIX COENMHEHWH NpU M3TOTOBJICHUM JeTaliedl u3
MaTepHAaJIOB C ra30-yCcaJ0YHOMH MOPUCTOCTHIO;

- Ha OCHOBE WHCCJICIOBaHUS TIpollecca IOBEPXHOCTHO IUIACTUYECKOTO
neopMUpOBaHUSL BIEpBbIE pa3zpaboTaHa MoOJielNb, IO3BOJIIONIAS  ONPENEIUTh
reOMEeTpUYECKHEe TapaMeTpbl JeOpPMHUPYIOIEr0 HHCTPYMEHTa W PEXHMBI €ro
paboTEHL;

- Ha OCHOBE S3KCHEPHMEHTAIHLHOTO ONPEEIICHUS CTPYKTYPHI IIOBEPXHOCTHOTO
cinoss B orTinuBKax u3 cmiaBa AKI2M2, noiaydyeHHBIX METOJOM JIUThA TOJ
JaBJICHWEM, YCTAHOBJEHBI MapaMeTpbl Ae(HOPMHPYIOMIETO WHCTPYMEHTA IS
00pabOTKU TIYXHUX OTBEPCTHH.

- TONYYEHBI pEe3yabTaThl MCCICAOBAHUS 3aKOHOMEPHOCTEH Iporecca
nedopMUpOBaHHUS TITyXUX OTBEPCTHUI.

Lens nccnenoBanus. Pa3paboTka TEXHOJIOTUH H3TOTOBJIECHUS T'€PMETHYHBIX
pe3bOOBBIX COEIMHEHMH NpPH HW3TOTOBICHHWH JAeTalell M3 MaTepualoB C ra3o-
yCaJ04YHOH MOPUCTOCTHIO HA OCHOBE NMPUMEHEHHUS NMOBEPXHOCTHO IUIACTHYECKOTO
nedopmupoBaHus.

JUis moCTHKEHNUS TTIOCTABJICHHOI LIEJIN PEIIeHBI CIIEAYIONIHE 3aJauH:

- IPOBENECH AaHAIW3 METOJOB IIOJIyYEHUS TEePMETHYHBIX Pa3bEMHBIX
COETUHEHUMN;

- co3maHa  pacyeTHas ~ MOJIeNb  IIOBEPXHOCTHO  IUIACTHYECKOTO
nepopmupoBanus ciutaBa AK12M?2 norydeHHOTo TUTheM 0] TaBICHUEM;

- QaHAINTHYECKN OTpeJIeNICHbl TapaMeTphl JIehOPMHUPYIOLIEr0 HHCTPYMEHTa 1
PEeXUMBI 00pabOTKH;

- Ha OCHOBE MOJEIH CKOPPEKTHPOBAHBI TapaMeTphl Ae(HOpMHUPYIONIIETO
WHCTPYMEHTA U PEKUMOB 00pabOTKH;

- Ha OCHOBE TEOPETHYECKMX W SKCIHEPUMEHTANIBbHBIX PE3YyIbTaTOB CO3JaH
IeOpMHUPYIOIIMA ~ MHCTPYMEHT, CIIOCOOCTBYIOIIMH  TOBBIMICHWIO  KadecTBa
MOBEPXHOCTH PE3bOOBBIX COCNMHEHHH B TIIYXHX OTBEPCTHAX NeTajied M3 CIuiaBa
AK12M2, nosyyeHHBIX METOAOM JIUThS MO/ JaBJICHUEM;
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- DKCIIEPUMEHTAJIBHO YCTAHOBJICHO BIIMSIHUE KOHCTPYKTHUBHBIX OCOOEHHOCTEH
JedopMupyIoIIero HCTpyMEHTa Ha 00ecIiedYeHHE TePMETHYHOCTH COCAMHEHUS;

- pa3paboTaH aIrOPUTM BBIOOpA TEXHOJOTHH 00PaOOTKH;

- IPOBEJICHBI HCIIBITAHUS IePOPMHUPYIOIIEr0 HHCTPYMEHTA U €r0 BHEAPECHUE B
TIPOU3BOJICTBO.

BenenctBue ans uccnenoBaHus 3akoHoMepHocTed MexaHuku IITTJI muThIx
ATIOMUHHUEBBIX CIIJIABOB NIpeAIoKeHa cienyrouas METOIHKA: TITI
OCYLIECTBJIIETCS 110 HAPY>KHOM NOBEPXHOCTH LMIMHIPUYECKON JTUTOW 3arOTOBKHU

(puc. 1) [4, 5].
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Pucynok 1 — Mogenb uccienoBanus 3akoHoMepHocTel Mmexanuku TTIT]1,
JINTHIX ATFOMHHUEBBIX CIIJIABOB

Just 3aroTOBKH 3aroTOBOK c TUIOTHOCTBIO p = 2.664 r/cm®,
p = 2.685 r/em®, p = 2.735 r/em® 1 nHCTpyMEHTOM ¢ yrioM aeopmarmn 4°, 5°, 8°
npu ckopoctax aepopmaiuu & =3.77 m/muH, §=4.75 M/MHUH M NONEpPEeYHON
nogade Sm = 0.05 mMM/06. MblI mony4mim camyr KadeCTBEHHYIO MOBEPXHOCTh
(R, 0.65) mocie 12-14 nukinos aepopManmu.

3TO TOBOPUT O TOM, YTO CKOPOCTh JehopManuu IpH IOBEPXHOCTHO-
IUIACTHYECKOM J1eOpMUPOBAHUY BJIMSET HE TaK 3HAYUTENBHO HAa KavyecTBO
MOBEPXHOCTH MOJICITH U3 aTIOMHHHEBOIO CIUIaBa, KaK KOJMYECTBO LHMKJIOB U yrol
nedopmanmu Ha OCHOBaHMH MPOBEACHHBIX ONBITOB M aHAIM3a UX PE3YJIbTATOB



ISSN 2078-7405. Pezanue u uncmpymenm ¢ mexnonozuyeckux cucmemax, 2014, evinyck 84

ObLT CHPOSKTUPOBaH ACHOPMUPYIOLIMHA HMHCTPYMEHT (pucC.2) ISl TIyXuX
OTBEPCTHH B OTIIMBKAX U3 aJJIOMUHHEBOTO CIUIaBa.

Co31aHHbld HHCTPYMEHT COCTOMT W3 XBOCTOBHKA M NehOPMHUPYIOLICH YacTy,
KOTOpasi B CBOIO OYepeab MMEET 4YeThIpe JeGOpMHUPYIOMINX epa, YroJl HakjIoHa
9THX JAehOPMHUPYIOIUX dYacTell cocTaBisieT OT 3 g0 7 TpamycoB Y
nedopmupyromeit  wactu ecth 3abopHas (d3), medopmupyrommas (dcp),
kanubpyrormast (dcp,0.5) w mas 06paTHOTO BHIXOJA HMHCTPYMEHTA W3 JETalu
oOpartHbIii KoHyC [6].

vl
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Pucynok 2 — JledopMupyrOLIHIi HHCTPYMEHT JUIS TIIYXHUX OTBEPCTHH

OmnpeneneHsl mapamMerpbl U PeXUMbI padOTHI MHCTPYMEHTa Uit 00pabOTKH
TIIyXUX OTBEPCTHUI, & IMEHHO:

L, — mmHa paboyeil yacTH MHCTPYMEHTA PacCUUTHIBAETCS B 3aBUCHMOCTH OT
M0JIa4X U3 COOTHOIIEHHUS:

L, =NyxS M

rac
NoézNuum/Nnep (2)
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N,ep — UHCITIO paboUYMX MEPHEB HHCTPYMEHTA; Ny, — UUCIIO LUKIIOB, HEOOXOMMBIX
JUTSL IOJTYYCHHUS KaUeCTBCHHOM MOBepXHOCTH; N,; — UHUCIIO 00OPOTOB MHCTPYMEHTA,
IpU KOTOpOM Oyzet obecriedeHo HeoOxoquMoe N, IpH 3a1aHHBIX N, (3-4)

Kamubpyromas d, ompenmensercs M3 CXeMbl I pacdyeTa JuaMeTpa IoJ
pe3sby du (puc. 3.) [7]

Dcep=du (3)
rue

dn=2r=5/41an"H@)-h (4)
cosa-1

»
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Pucynok 3 — Cxema [uts pacdeTa CpeHero JuaMeTpa OTBEPCTHS MO pe3r0y

Ha ocHOBaHMM TOJIy4eHHBIX NaHHBIX OblIa NpPEAJIOKEHa HOBAs METOAWKA
MOJy4eHUs Pe3bOOBBIX COCIMHEHUH B INIYXHX OTBEPCTHAX KOPITYCHBIX AeTayeil ¢
ra3o-ycajo4yHol MOPUCTOCThI0O B uacTHoctu u3 cminaBa AKI2M2, kortopas
3aKJIFOYAETCS B TOM, YTO TIOCJIE MEXaHWYECKOH 0OpabOTKH, a MMEHHO OIepanuu
CBEpJICHHE U 3C€HKEpPOBAHUE, MPUMEHSETCS TOBEPXHOCTHO IUIACTHYECKast
0b6paboTka gedopMupyonuM HHCTPpYMEHTOM. C IEeNblo pa3pabOTKH  TEXHOJIOTHH
M3TOTOBJICHUS T€PMETHYHBIX PE3bOOBBIX COEAMHEHHUH MPH M3TOTOBICHHUH JeTalleit
U3 MaTepHANIOB C Ia30-yCaJ04YHOI NOPUCTOCTHIO MPEIOKEH ANrOpuTM (pHC. 4).

Ha ocHoBe HOBoro Mmeroma Obul  pa3padOTaH  MPOTPECCHBHBIN
TEXHOJIOTHUECKHH  Tpomecc  00pabOTKM  pe3b0OBBIX  OTBEPCTHI  KopIryca
nHeBMaTH4eckoro kpana ITKP 16 u nmomydeHs! cineayromme pe3yabraTsl (Tadm. 1).
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Hpommm B BaKyyme

3aroToBKa

MexaHnueckas 0dpad oTka

(CBepueHIIe, 3eHKep0OBaHIE)

PAKOBHHbI

BCKpBITBIE TTOPBI, TP ELIHHBL,
> 1 MM

0GpadoTka JedopMUPYIOILIHM HHCTPYMEHTOM

TogHas getams

Pucynok 4 — Anroput™ BeIOOpa TeXHOJIOTHH 00pabOTKH

Tabmuma 1
basospiii T na Hoggrii TIT Wzmenenus DddexTsr
TII MPOIUTKY
Onepanuu Onepanuu Ornepauuun Omnepanuu 055 u 075 | 3apruiara u
¢ 005 mo [ ¢ 005 mo|c 005 mo | 3ameHnmu OTYHCIICHUS
130 045 130 COOTBETCTBEHHO  HA | YMCHBIICHHE
STu= STu= STu= 00paboTKy pacxomoB Ha
14.237vmn | 9.9vun 19.7vun neGopMUpyOIIM OCHACTKY
HHCTPYMEHTOM U | aMopTH3alUs |
nehOpMHUPYIOIIMHI PEMOHT,
MCETYUKAMH pacxoabt Ha
— COKpareHHe TUIOIIA U
MTPOU3BOJICTBEHHBIX 9KOHOMHUS
IoIIa e, Marepuaia
— YMEHBIICHUE
X Los,
7yBeJ'II/IquI/Ie
MPOU3BOAUTECIBHOCTH




ISSN 2078-7405. Pezanue u uncmpymenm ¢ mexnonozuyeckux cucmemax, 2014, evinyck 84

Pucynok 5 — Ctenn s npoBepku Ha repmerndHocts [IKP16

B pesynbrare 06pabotku 50-TH OTBEpCTHI KOpITyca MHEBMAaTHYECKOTO KpaHa
C TPUMEHEHHEM HOBOTO TEXHOJIOTHYECKOTO IIpoIecca IIONyYSHBI CICAYIOIIHe
TTOKa3aTeIIH:

- OTKJIOHCHHE OT HOMHHAIILHOTO pa3Mepa MOJ HaKaTKy pe3bOsl He Ooee
10.0MKM;

- MPOM3BOIUTENHFHOCTH Tpoliecca AeopmupoBanus— 10 60 mr./4a;

- u3HOC NeOopMUPYIOMIEr0o MHCTpyMeHTa mociie obpabotku 50 merameit —
10 mMxMm;

- CTOWKOCTh  J1e(OPMHUPYIOLIETO WHCTPYMEHTa 1O MOJIHOI'O HW3HOCA —
5000 mir.;

- IIepOXOBAaTOCTh TOBEPXHOCTH OOpa3yromeil OTBEpCTHS 10 IOIy4eHHUs
pe3bobt — Ra = 0.32-0.16 MkM.

HcnplTanus  OpOBONWIMCH  HAa  BEPTHKAIBHO-CBEPIMILHOM  CTAaHKE
mox. 2H125.

B kauectBe COTC ncrosp30Baiy pacTUTENBHOE MAciio HA OCHOBE PAaricoBOro
Macjia TII0 COCTaBy BXOISIIUX KHCIOT CXOXKee C OJCHHOBOH KHCIOTOW
pexomenayemort mpu I/ amomunueBbix cmiaBoB. COTC mnogaBamu B 30HY
00pabOTKHU C MOMOIIBI0 TEXHIUKH MUHIMAJIBHON CMa3KH.

IIpoBepka Ha TepMETUYHOCTH MPOBOJWIACH Ha cTeHae ans u3aenus [IKP16
(puc. 5) Ha 3aBoge YAO «ITneBmaTukay,

BriBojbI:

1. [MpenyoxeH HOBBI  TEXHOJOTHYECKHMH Tporecc B  OOeCreueHUn
TePMETHYHOCTH pEe3bOOBBIX COCAWHEHUH TIPH M3TOTOBICHWH JAeTalell U3
MaTepHaJIOB € Ta30-yCaJ09YHON OPUCTOCTHIO;

2. Ha ocHOBe nccieoBaHus Mporecca NOBEPXHOCTHO IIIACTHIECKOTO
JIe(pOopMHPOBaHUS BIIEPBBIC pa3paboTaHa pacueTHAs MOJICIb, TO3BOJISIOMIAS
OIPEIETINTh IEOMETPUYECKIE ITapaMeTphl 1e()OPMHUPYIOIIEro HHCTPYMEHTA U
PEXXUMBI er0 padoTEHI;
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3. Ha OCHOBE JKCIIEPUMEHTAILHOTO onpeeseHus CTPYKTYpBI
MOBEPXHOCTHOTO CJIOSi B OTJAMBKAax M3 ciuiaBa AK12M2, monydyeHHBIX METOI0M
JUTHS. TIOJT JABJCHUEM, TOJYUYEHbI pe3yJbTaThl HUCCIEIOBAHUS 3aKOHOMEPHOCTEH
npoiiecca 1e(hOPMUPOBAHUS TITYXUX OTBEPCTHH;

4. BoiOpaH aJrOpUTM MPH W3TOTOBJICHHWU JETalicii M3 MaTepHajoB C ras3o-
yCaJIoYHON OPUCTOCTBIO.

5. Pesynprater BHeapensl Ha YAO “TlaeBmatuka” (T. Cumdeponons).
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