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PO3IINPEHHSA BUKOPUCTAHHS
MHO3UTUBHOI'O BIVIMBY E®EKTY BAYILIMHI'EPA
HA ITIPOITEC MEXAHIYHOI OBPOBKH JIETAJIEA

B cmammi nasedeni pesynbmamu nonepednix 00cnidis, noG’A3AHUX 3 GIOOMUM, alle MAo
sukopucmogysanum, egpexmom baywuneepa ¢ npoyecax n1e30680i 06pobKu i NOBEPXHEBO20 NAACMUYHOSO
oegpopmysannsi (I1I1]]). Bcmarnosneno, wjo 3meHuleHHs paoiaibHOi CKIA0080I CUlU PI3AHHS CYMMEBO
BNAUBAE HA MOUHICMb POpMU NOBEPXOHb 6 pa3i 0OpPOOKU MINbKU HENCOPCMKUX 3d20MOBOK, d
NOKPAWEeHHs1 WOPCMKOCTI | NIOGUYEHHS! CIYNEHsl HAKIEN) — 3a8HCOU.

Beryn. IlocranoBka mnpo6Jevnu. 3akoH [yka BCTaHOBIIOE TIPSMOIPONOPUIHHUN 3B’SI30K MiX
HaNpY>XeHHAM 1 Jedopmaliiero B IpyxHiil obnacti. [Ipu mpomy nepenbadaeTbes, M0 HABAHTAXKECHHS BEIETHCS
HECKIHYEHHO TIOBUIPHO, TaK, LIO 3MiHAa CTaHy CHCTEMHM BCTHTa€ 3MIHIOBATHCS 3a IIPOILECOM 3pPOCTAHHS
HaBaHTAXXCHHsI, TOOTO 3MiHA CTaHy CUCTEMHM BiZIOyBa€ThCSI MUTTEBO NPH 3MiHI HaBaHTaKeHHs. [Ipu noTpumaHHi
1i€i yMOBM TMpOIIECH HAaBaHTAXXEGHHS 1 pO3BAHTAXKCHHS B CHEPreTUYHOMY CEHCi OyayTh 3BOPOTHIMH.
baraTopazoBe MOBTOpEHHs LUKJIIB HaBaHTA)KEHHSI — PO3BAaHTAXKEHHS HE BUKIMKATHME PO3CIIOBaHHS €Heprii. Y
peaNbHUX TiIaxX mepexis B HOBUI CTaH, 10 BiANOBia€ piBHOBa3i MPU 3MiHEHOMY 30BHIIIHBOMY HaBaHTa)KEHHI,
BiIOYBa€ThCSI HE MHTTEBO, a 3a JESIKMH NPOMDKOK dacy. 3ali3HEHHs IOpYyUIye NPSMHH 3B’S30K MK
HANpYXXCHHIM 1 gedopMarliiero, a Ha qiarpaMi — 3’SIBIEThCS METIIA TiCTepe3nucy. BenuduHa po3cisHOi 3a 0UH
UK CHepTii BU3HAYAETHCS SK IUIOMIA TETIi TiCTepe3nucy i € Mipoio «BHYTPIIIHBEOTO TepTsh» MaTepiamy. [Ipu
Mepexo/i B IUIACTUYHY OOJIACTh, NMPHHAWMHI, B YaCTHHI MaTepially CIIOCTEPIraloThCs TaKi SBHINA, SK SPEKT
Baymmnrepa.

AHaJi3 JgiTepaTypHux JKepes. BiTbIIiCTh TOCTiTHUKIB KOHCTATYIOTH, 0 edekT baymmHrepa HaitOimbm
TIPOSIBIISIETHCS IICIIST HEBENMUKOI IuTacTHYHOI AedopMarii (HampuKiIang, pO3TATYBAaHHAM) 1 HOTO BEIMYUHA THM
OinmpIIa, YUM MEHIIWH MOITyCK Ha 3aJUIOKOBY AedopMallifo Mpu BU3HAYCHHI MEX MPYKHOCTI ab0 IUIMHHOCTI
(BUMIpIOBaHHMX BXKE IPU CTHCKaHHI). Y pe3ynbTaTi KpUBa MpPU HABAaHTAKEHHI B 3BOPOTHOMY HAIPSMKY HE €
BiZIOOpa)XeHHsIM JiiarpaMu repiioro (MpsMOro) HaBaHTAXKEHHS, a PO3TALIOBYEThCS HM)KYE Hel, Bce Oliblie
BIAXWISIFOUUCH NIPU Majux Jedopmaiisx. [Hma rpyma BueHMX Hamonsrae Ha tomy, 1o edexrt baymunrepa
CIIOCTEPIraeThes 1 NPU 3HAYHUX JIeOopMallisx.

Bimomuii Oinpmr Hibk 100 pokiB, edpekt BaymmHrepa mossrae y 3MEHIICHHI OMOPY MaTepially MaiuM
IUIACTUYHUM Ae()OPMYBAHHSAM IIICISL TIOTEPEAHBOTO IUIACTHYHOTO Je(OpMyBaHHS NPOTHIIEKHOTO 3HAKY.
Bunnkatoui mpu mepBHHHOMY JaedOpMyBaHHI AHCIOKAIil OOYMOBIIOIOTH TOSBY B METali 3aJHIIKOBHX
Halpy>XeHb, sKi, 00’€IHYIOUNCh 3 POOOUYNMM HANPYXEHHSIMH TIPH 3MiHI 3HAKy HABAHTaKCHHS, BHUKIIMKAIOTh
3HIDKEHHSI MEXi POTOPIIHHOCTI, MPY>XHOCTI Ta ITUHHOCTI MaTepiany [1].

Posrasinaroun excriepuMeHTaIbHO-PO3PaXyHKOBHH METOJ BHBYECHHS HANpy)KEHO-Ie(OPMOBAHOTO CTaHY B
[UIACTUYHIH 00J1ACTI IJSIXOM BUMIPY TBEpPAOCTI 1e(hOPMOBAHOTO Tijia, B poOoTi [5] akiieHTOBaHO yBary Ha TOMy,
1110 BU3HAYECHHS IHTEHCUBHOCTI leopMaliii B pa3i nposiiieHHs1 edekty baymmnHrepa nos’s3aHo 3 MOXUOKOI0, 1110
3ajexuTh BiJ nedopmanii baymunrepa.

Hiarpamu 6-¢ (puc. 1) nmpu cTUCKaHHI Ta NPU PO3TATYBaHHI MPAKTUYHO ONHAKOBI. ['paHuIsl MIMHHOCTI B
ToYlll A 3a a0COJIIOTHOIO BEJIMUMHOIO Taka X, SIK IIPU PO3TATYBaHHI y TOMY pasi, KoM He OyJI0 HONepeIHbOro
3BOPOTHOTO 3HaKY jaedopmarrii.

VY pasi HasBHOCTI, HANIPUKJIA, ONEPEIHBOT epe/ CTHCKAHEAM — PO3THCKa4O0T necbopmaun y IUTACTHYHIN
06IIaCTi rPaHMIIS ITMHHOCT 3HA4HO 3MeHuIyeThes (Touka A°). Lleit epext i Hocuts im’s Morana Baymmmrepa.
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Puc. 1. E¢pexm Baywuneepa i npunyun Masinea

I'panuus TUIMHHOCTI B TakoMy BHUIAJKy BHU3HA4Ya€ThCs HPUHLUUIIOM MasiHra, 3rigHO 3 SIKMM KpHBa
Jne(opMyBaHHS MPH MOBTOPHOMY 3HAKO3MIHHOMY HABaHTA)KCHHI CITIBIIA/Ia€ 3 BUX1IHOK KPUBOIO, 10Oy I0BAHOO
y TIOIBOEHOMY MacIITaoi:

6, = 6,-26.. (1)

Buxsanenns ocHoBHoro martepiany. [Ipu BpaxyBanHi edexty baymmnarepa B 00poOLi MeTaiB pi3aHHIM
3BEPTAIOTh yBary Ha Taki MepeBaru Horo 3acTOCyBaHHS:

1. 3HmKEHHsI CUIT pi3aHHs IPH 3MiHI HANPSIMKY Pi3aHHS HA YUCTOBHX OIEpalisiX.

2. ITinBUIIEHHS CTYTICHS HaKJIEIy IIOBEPXHEBOTO MIApy JIETall Ha OMEpallisiX INIACTUYHOTO 1e()OpPMyBaHHS B
HaIpsMKy, TPOTHIIEKHOMY JI0 HAaIIPSIMKyY OOpOOKH Ha IOTIepeiHiX onepamnisx.

3. 3HMKEHHS CHEProBUTPAT Ha (IHIIHUX OMepalisxX pi3aHHSA Ta IUIACTHIHOTO OeOpMYyBaHHS METAIry
MOBEPXHEBOTO IIapy JIeTaeH.

3MIHUTH HaNPsIMOK Pi3aHHSA MOXKJIMBO TaKHMM YHHOM:

— TpH TOKapHii 00poOIli, 3MiHOIO HAmNpsSMKY OOCpPTaHHS AETali Ta YCTAHOBKOK YHCTOBOTO Pi3Is 3
noBopoToM Ha 180°, MOPiBHSHO 3 HOPHOBHM,;

— BHKOPHCTOBYBATH IHCTPYMEHTH, TPHIATHI 10 peBepcuBHOTO pizaHHs (puc. 2). SKmio omxe je30, 1o
MPOBOIUTE OOPOOKY — MEpIIMM, IS 4OPHOBOI 0OpOOKHM, a Apyre Ui YHUCTOBOI OOPOOKH, TO € MOXJIHMBICTh
00pOOIIATH HAYOPHO B OJJHOMY HANPSIMKY, ITICJISE YOO y 3BOPOTHOMY HANpSIMKY HPOBOJUTH YUCTOBY O0OpPOOKY
THM 3Ke pisiiem [2].

OOpo0OKa IJIOIMHHUX TTOBEPXOHB 3 BpaxyBaHHAM e(ekTy baymmHrepa MoxinBa 3a JIOTIOMOTOI0 TOPLEBOT
(pe3u 3 30BHIMIHIMU Ta BHYTPINIHIMH eJIeMEHTaMHU IO OOEpTAIOThCS B PI3HUX HANpsIMKax. SIKIIO 30BHIMIHI
€JIEMEHTH OyayTh BUKOHYBAaTH YOPHOBY OOpOOKY a BHYTPIIIHI YHCTOBY, a TaKOX MO>KJIMBO BUKOPHCTOBYBATH
BHYTPIIIIHI €JIEMEHTH ISl BUTTI KyBaHHs [3].

OCKUIBKH TIpU 9UCTOBiH 00poOmi 3HiMaeThess Manuit mpuiryck (0,1...0,2 MM), TO B IbOMY TOHKOMY IIapi
MeTtary OyIyTh YiTKO BUpaKeHi IIacTH4Hi nedopmarnii Big nonepeaHboi 00poOKH i rapaHTOBAHO MPOSIB €PEKTy
Baymmnarepa, ToOTO 3HWKEHHS 3YCHJIb Pi3aHHS 1 NMpYXHUX nedopmamniii TEXHOJNOTIYHOI CHCTEMH, a, OTXKE,
MiBUIIEHHS TOYHOCTI 0OpOOKH.

ExcniepuMeHTanbHa IepeBipka MOXKIMBOCTEH BUKOPHCTAHHS €(QEeKTy B TEXHOJIOTIi MamIMHOOYIyBaHHS
MPOBOJMIIACSI Ha OMNepaIisfix pO3KOYYBAaHHS IOBEPXHI OTBOPIB KYJIHKOIO 1 aaMa3HOTO BHIJIAJKYBaHHS, IO
BHUKOHYBAJINCS TICISI omepariii TOHKOTO po3TodyBaHHS OTBOpiB [4]. IIpm mpoMy HampsiM BeKTOpa MIBHUAKOCTI
00poOKHM TpH IUIACTHYHOMY Je(opMyBaHHI TOBEpXHI B IIOJIOBHHI €KCIIEPHMEHTIB 30iraBcs 3 HampsSMKOM
BEKTOpa LIBHJKOCTI pi3aHHA B IPOLECi TOHKOTO PO3TOYYBAaHHS, a B IHIIMX EKCIIEPUMEHTax Led HampsMm OyB
npoTwie)kHUM. [Ipu po3kodyBaHHI abO BHIJIAJPKYBaHHI IOBEPXHI B HANPSIMKY, NPOTHIEKHOMY HANPAMKY
pO3TOYyBaHHS, IUIACTHYHA Jedopmaris Marepiany IOBEPXHEBOTO IIapy TAKOXK 3MIHIOE CBili HampsMOK, IO
CTBOPIOE YMOBH /ISt posiBY il epexty baymunrepa (puc. 3).
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Puc. 3. Bnaus pesrcumis moukozo niacmuiunozo 0e@opmy8anHa Ha WOPCmKiCmy NOGEPXHI

Ha rpadikax (puc. 3) rmoka3aHO BIUIMB TakuUX [apaMeTpiB Ha  MIOPCTKICTh  IOBEPXHIi:
a — 3ycwuns; 6 — Tojaya; 6 — IBUAKICTE; 1 — 00poOka B HampsAMKYy pi3aHHsA; 2 — o0poOKa B HANpSMKY,
MPOTHIICKHOMY pi3anHIo; Matepian CY 20; Ha rpadikax @, 6 — V = 100 m/xB.; Ha Tpadikax a, ¢ — S = 0,08
MM/00.; Ha Tpadikax 6, ¢ — P = 147 H; na Bcix rpadikax — R, = 3 Mmm.

AHami3 i 3icraBieHHs rpa¢ikiB MOKa3yIOTh, MO MPU IDIACTHYHOMY OeQOpMYBaHHI IOBEPXHEBHX MIapiB
MeTally B HAaIpsIMKY, NPOTHJIEKHOMY HANpsMKY pi3aHHS HeoOXifHe 3ycwinis Je(opMyBaHHS 3HUKYIOTHCS
Maike B 2 pasu, HIOPCTKICTh MOBEPXHI TakoXk B 2 pa3u MeHma. [IpM 1boMy 3HMXKYIOTBCS OBAJIBHICTH i
KOHYCOIOMIOHICT, OTBOPIB. JI0 TOro ’k, po3kaTtaHa a00 BHUIJIAJPKCHA IMOBEPXHS SBJSE COOOK OXHOPITHHI
penbed, HA AKOMY HE BHIHO CIIZiB OOpPOOKH, HEMa€e BM SATHH Ta IHIIUX Ae(EKTIB, M0 MAlOTh Micle MpH
nedopMmyBaHHI TOBepXHI y HanpsiMKy pizaHHs. CTymiHb Hakjely MeTally NOBEPXHEBOro Iapy mpu oOpoOmi
3HAYHO BHUIIHM.

CrymiHp HaKJIENy METaly MOBEPXHEBOTO IIapy NpH oOpoOIi MUMH METOJaMH 3HAYHO BUIIUH, HIX TNPH
TOHKOMY po3TouyBaHHi (Tabm. 1).

Tabauys 1
Cmyninb Hakieny nogepxneso2o wapy npu pisHux memooax oopooxu
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BurnamgkyBaHHs
Po3kouyBaHHs
Tonke Po3kouyBaHHs BurnamkyBaHHS B HANPSAMKY,
MeTtog B HANPSIMKY,
po3Touy- B HANIPSIMKY B HANIPSIMKY NMPOTUWIEKHOMY
00po0Kku . NPOTHJICKHOMY .
BaHHS pizanHs . pizanust HATIPSIMKY
HANPSAMKY pi3aHHS .
pizanus
Crymiap
HaKJIeITy % 18 18,7 20,6 43,0 50,1

[Tpn anmvma3HOMY BHITIAJDKYBaHHI SIK B HANPSIMKY pi3aHHs, TaK i B HANpsMKY, NPOTHIC)KHOMY pi3aHHIO,
30UIBIICHAS MIKPOTBEPIOCTI MeTalxy IIOBEPXHEBOTO Imapy B 2,5 pa3a BHIIE, IOPIBHIHO 3 OIEpaIi€io
po3kouyBaHHA. Ll pisHWMIM BUHHKae B pe3ynbraTi aedopmariii 3cyBy, IO Mae€ Micue IpH aaMa3HOMY
BUTTaKyBaHHI. [ToBepxHEBi mapu npu oMy 3MIITHEH] OinbIne, HiX Bif "po3kodyrodoi" mii KyiIi.

3MinHeHHS MaTepialy MOBEPXHEBOTO IIapy, 3MEHIICHHS MOPCTKOCTI i CTBOPEHHS OJHOPIAHOT MOBEpXHi 63
MICLIEBUX MMOLIKOIDKEHb, XapaKTEPHUX M TOHKOTO IUIACTHYHOTO JeopMyBaHHS B HAIPSAMKY, IPOTHICKHOMY
HANpSIMKY Pi3aHHSA, CIIPUSE IMiIBUIICHHIO eKCIUTyaTaIliiHIX BIACTHBOCTEH BHPOOIB i, 30KpeMa, IMiABHIICHHIO iX
3HOCOCTIHKOCTI (pHC. 4).
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Puc. 4. Kpusi snouyeanns 3paskie 3 uagyna CHY20 npu piznux Hanpamkax obepmarnus popmoymeoponyo2o
enemenmy: 1, 2 — po3KouyBaHHA MA ANMA3HE BUSNAOHCY BAHMHS
Y HanpsamKy pizauns; 3, 4 — HanPAMOK NPOMUNEIHCHUL PI3AHHIO

300

Jocniim NpoBOAMIM IIPU HACTYIHUX PEXHMMax: IIBUAKICTH TepTs — 120 M/XB.; HOpMalbHa CKJIaJoBa
sycuiuisi nedopmysanns — 100 H; kpamimuHa 3mangyBaHHs macioM IHaycrtpianbHe-20; BH3HAu€HHS 3HOCY
3paskiB 3 yaByHy CU20 nmpoBoauIM 3BaKyBaHHSIM.

BucnoBok. [IIpoBemeHi mOCHiIPKEHHS MIATBEPKYIOTh MEPCHCKTHBHICTh BHUKOPUCTAHHSA  e(eKTy
Baymmarepa mpHM BHUpIOICHHI TEXHOJOTIYHUX 3a7ad, IIOB’S3aHMX 3 IIJBHIICHHSAM TOYHOCTI 0OpOOKH,
JIedopManifHOTO 3MIITHEHHST 00pOOJIEHNX MTOBEPXOHB Ta 3MEHIICHHS 1X MIOPCTKOCTI.

Came, BpaxOBYIOYH MOXIIMBOCTI JOCIIJHOTO KOMIUIEKCY Kadeapu TEeXHONOTii MallnHOOYIDyBaHHS i
KOHCTpyIoBaHHs TexHiuHUX cucteM JK/TY, nependavaerscsi NpoBeEHHS MNOAAIBLIMX EKCIIEPUMEHTIB 3
BUSIBJICHHSM TIO3WTHBHHX BIACTHBOCTEN BpaxyBaHHS edekty baymmurepa npu dininmii 06pobui getaneit TaIry
TiJI 00epTaHHS Ta IJIOIIMHHUX JIE30BUM BHIAJICHHSM IIPUIYCKY Ta MOBEPXHEBUM ILIACTHYHHUM Ae(hOpMYBaHHIM
3 MOPIBHAHHAM MIOPCTKOCTI 0OpOoOIeHWX MOBepXoHb. KpiM TOro, 3amiaHOBaHO TPOBEIEHHS IOCITIIKEHb 3
BUSIBJICHHS HAasABHOCTI edekTy baymmunrepa npu 06po01i X0I0MHOTO MPOKaTYy.

Crnncok BUKOPHUCTAHOI JIiTepaTypu:

1. Jlunuesckuii I1.A. CoBeplIEHCTBOBaHHE TEXHOJIOTHH 00pabOTKM METAJUIOB PE3aHHEM U IUIACTHYECKUM
nehOpMUpPOBaHHEM C y4eTOM Hcroib3oBaHus dddexra Baymmurepa /[ [1LA. Jlunuesckuii, C.B.
Hogoorcunos, M.B. Kyopaxoe / Tpynst OHITY. — Beim. 2. — 2008.

2. Epmaxos IO. PeBepcuBHOE pe3aHMe WM O TOJIb3e UcTopuueckoro omnbita / FO.Epmaxos // Texunka-
moironexu. — 2009, — Ne 6. — C. 18-22.
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3. Tarent Yxkpainu mo Ne 83072 Bin 10.06.2006 p. Topuesa ¢pesa / ILI1. Menpanuyk, B.IO. Jloes, O.B.
lonoBarenko ; JKUTOMUPCHKUI IepKaBHUI TEXHOJIOTTYHUN YHIBEPCUTET.

4. Mamanun A.A. BnusHue HampaBlieHWsS BBITJTAKHBAHUA W pPAcKaTHIBAHUS Ha I[IEPOXOBATOCTh H
H3HOCOCTOMKOCTh 00paboTaHHbIX moBepxHOocTet /| A.A. Mamanun, A.A. Hnswenxo // BectHuk
MammHOcTpoeHus. — 1975. — Ne 3. — C. 74-75.

5. Ozopoonuxos B.A. TlomoxeHus MeToJa OIpENCIICHUs HaNpPsHKEHHO-Ie()OPMHUPOBAHOTO COCTOSHUS B
IUTACTUYECKON 00JIaCTH HM3MEPEHHEM TBEPAOCTH Ae(OPMUPOBAHOTO MaTepHaida K PEHICHHIO 3amad
TEXHOJOTHUECKOU MexaHiku / B.A. Ocopoonuxos [/ Bompockl MexaHiKU ¥ (U3HUKH TPOIECCOB PE3aHHS
M XOJIOJJHOTO TIACTHYECKOTO Ae(OpMUPOBaHUs : ¢0. Hayd. Tp. IHCTUTYyTa CBEpXTBEPIBIX MAaTEpHAIOB
um. B.H. bakyns HAH Ykpaunu. — K., 2002. — C. 359-366.

JIOEB Bomomgmmup IOxumoBHY  — KaHOWAAT TEXHIYHMX HayK, mpodecop Kadeapu TexXHOIOTIT
MaIIMHOOYAYBaHHS 1 KOHCTPYIOBaHHS TEXHIYHHMX cHCTeM JKHTOMHPCHKOTO JAEP)KaBHOTO TEXHOJIOTTYHOTO
YVHIBEpCHUTETY.

HayxkoBi inTepecu:

— TEXHOJIOTiA MAaIIHHOOYIyBaHHS,

— KOMIIIEKCHI 1 KOMOiHOBaHI MeTo 11 00pPOOKH IUIOCKHX MOBEPXOHb JeTalleil MalllvH,;
— KOHCTPYIOBaHHS METaJI00OPOOHHUX BEpPCTATIB Ta IHCTPYMEHTIB.

CUJIOPOB SlpocnaB BikropoBud — acmipaHT Kadeapu TEXHOJIOTI] MalIMHOOYAYyBaHHS 1 KOHCTPYIOBAaHHS
TEXHIYHUX CUCTEM JKUTOMHPCHKOTO AEP)KaBHOI'O TEXHOJOTTYHOTO YHIBEPCUTETY.
HaykoBi inTepecu:
— TEXHOJIOTisl MAIIMHOOY1yBaHHS;
— KOHCTPYIOBaHHSA METaJIO0OPOOHUX BEPCTATIB.
Cratrta Hagiinuia no penakmii 16.05.2013
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JloeB B.IO., Cinopos 51.B. Po3uiipeHHs: BUKOPUCTaHHS IO3UTUBHOTO BILTUBY edekTy baymHrepa Ha npoliec MeXaHiqHOT
00poOku metaneit

Jloes B.IO., Cunnopos $1.B. Pasmupenne nucnoabp30BaHUA NOJI0XKUTETIBHOT0 BIUAHUS 3¢ dexTa baiimmarepa Ha mporecc
MeXaHm4ecKkol 00paboTku neraneit

Jloes B.IO., Cinopos f1.B. Po3nmpeHHs: BUKOPUCTAaHHS IIO3UTHBHOTO BILTUBY edekTy baymmHrepa Ha mporiec MeXaHiqTHOL
00poOKH JeTaneit

VK 621.7.01:612.7.09

Pazmmpenne HCHO/IbL30BAHHS II0JIOKHTEbHOro BiMsHUA eddexra BaiilumHrepa Ha mnpouecc MexaHHYecKoi
oopadoTku aAeraneii / B.1O. Jloes, 5I.B. Cugiopos

B crarbe npuBeneHs! pe3ysbTaThl IPEABLIYIIUX UCCIEA0BAaHUN, CBSI3aHHBIX C U3BECTHBIM, HO MaJIOUCIIONB3YEMbBIM
a¢dextom baymmHrepa B mporieccax JIe3BHHHOM 00pabOTKU U MOBEPXHOCTHOT'O INIACTHYHOTO Je(hOPMUPOBAHUS
(IIIT[). YcraHoBI€HO, 4TO YMEHBIICHHE PaAHAIbHON COCTABIISIONIEH CHIIBI pE3aHHsI CYLIECTBEHHO BIIUSET Ha
TOYHOCTB (POPMBI OBEPXHOCTH B CiTy4ae 00pabOTKH TOJIBKO HEXKECTKUX 3aTOTOBOK, a YIIy4IIeHHE LIEPOXOBAaTOCTH
U TOBBIIICHNE CTECIICHU HAKJICNIKU — BCETJa.

YJK 621.7.01:612.7.09

Pasmupenne HCIONB30BAHMS IOJOXKHMTEJLHOr0o BiausHus eddexra balimmHrepa Ha mnpomecc MexXaHHYeCKOI
oopadoTku aeraneii / B.1O. Jloes, SI.B. Cugiopos
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