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BriivB TemrepaTypu Ha MPOLEC BUTIATYBAHHS AETAICH 3
HU3bKOBYTJIELICBUX CTaJ€l 3 BUKOPUCTAHHS PI3HUX
TEXHOJIOTTYHUX MaCTHII

[IpoBenene ekCrepUMEHTANBHE JOCHIIKEHHS BIUIMBY TEMIICPATYPH HA MPOIEC BUTATYBAHHA JCTANCH 3
HU3BKOBYTJICIICBHX CTaJCH HA KPHBOIIMITHUX TPECAX 3 BHKOPHCTAHHAM PI3HHX TEXHOIOTIYHHX MACTHIL Y
pe3yabTaTi AOCIHKCHb IMApaMETpiB BUTATYBAHHS IMIATBEPHKCHO BEIMKHH BIUIMB HA IPOLEC BHTATYBAHHSI
TemrepaTypu. HaBeaeHi naHI €KCIIEPUMEHTAIBHAX JOCIIKCHb
BHTSITYBAHHS, TEMIIEPATYPA, KPHBOIMHIIHMIA TPEC, BTOPHHHI CTPYKTYPH, NoJTIMEPHE MACTHIIO

TemneparypHi sSBUIIA, sIKI BUHUKAIOTh MPH JINCTOBIH IITAMIIOBLI CYTTEBO BIUIUBAIOTH
Ha CTIMKICThb INTaMMIB 1 Ha yCi NPOLECH, SIKI BUHUKAIOTh NPH BUTAryBaHHi. CTiHKICTB
IITAMIIB -II€ KUIbKICTh OTPUMAaHHX A€Tajed 10 MOsIBU BUANMHUX Ne(pEKTIB, K Ha IeTall TaK 1
Ha IITAMIIOBOMY IHCTPYMEHT! (MAaTpUIIX ,yaHcoHax). IIpw npoMy, CTIHKICTh IITammiB 3i
30UIBIIEHHSIM OTPUMAaHUX JeTalell Ta TeMmreparypu, 3HWKyeTbes. LlpoMy cropusie, 5K
abpa3uBHE 3HOINYBAHHS I1HCTPYMEHTIB (IIyaHCOHIB, MAaTpHIb) , SIKE PO3BUBAETHCA 31
301IBIIEHHSIM OTPUMAHUX JAeTaled, TaKk 1 IMOBEPXHEBE 3HOLIYBAHHS, SIKOMY CIIPHsE SK
301IBIIEHHST TeMIiepaTypyl Ha (PpikUiHHOMY KOHTAKTI Tak 1 IIBUAKICTb CaMOTO MpPOLECY
BUTATYBaHHsA. Y poboTtax [1,2], mociiKyBaiu BILUTUB TEMIIEPATYPHOTO (pakTopa Ha MPOLECH,
AKI TPOTIKAIOTh NPU XOJOJHOMY INTAMITYBaHHI NPUBOMAATH Pi3HI pPE3yJbTaTH, ajne BCl
CXOIATBCSI B OJHOMY, LIO MPH BEJIHMKHX HIBUAKOCTSX IUIacTU4HOTO Aedopmysanns (V7 >0,1
M/C) TIpOLIeC BUTATYBAHHS BIIOYBAEThCA SIK aiabaTUYHUHN TEIUIO, sIKE BUAUIETHCS MPU LIBOMY
3aJIMINAETBCS Y 3aroTOBLI MiABHINYIOUM ii moBepxHEBY Ttemmepatypy. I[lo manmx [2],
TeMIIepaTypa pO3irpiBy MOBepXHI 3aroTOBKH 3 mOpamoMiHio ckiamama (36...55°C),
HU3BKOBYIJIELeBUX craneil (63...97°C), koposifino-criiikux craneii (79...117°C). 3aransna
KUTBKICTh TerioTd QQ, sKa BUAUIAETBCS, SKLIIO NPHUIYCTUTH, IO MPOLEC BUTITYBAHHS
NPOTIKAE, sIK aniabaTHYHUN, BU3HAYAETHCS:
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ne-S-TOBIIHMHA 3arOTOBKH;
L - LIUTBHICT MaTepiay 3arOTOBKH.

Tomi 3 ypaxysammsam ¢Qopmyn (1,2) Ttemneparypa po3irpiBy 3aroTOBKH, NpHU
BUTSTYBaHHI BU3HAYAIH 32 HOPMYJIOKO:
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byna Bu3HaueHa TeMmmepaTypa HarpiBaHHS 3arOTOBKHM Ha oOmeparlii BUTSATYBaHHS
«KOpIyca TYYHOMOBID (puc.l) 3 HU3BKOBYIIMIIEBOI CTalli 3 BUKOPHCTAHHSM MOJIIMEPHUX
MACTHJI Ha KpPHUBOIIMIMHHUX TipecaX. PoOOTy BUTATYBaHHS BHU3HAYAJIU 32 JOTIOMOTOKO
CIEIIaIbHOTO ITaMI-npuiiana [3] mpu poMy BpaxOBYBaIH KOe(DilliEHTH TePTs 3HAMIEHI 1O
crierianbHid MeTonuui 4 = 0,085, a Takok Ha mamuHi TepTs “Stainhape-Seta”[4]. Ha puc.2
MPUBENCHUN pPe3yJbTaT MPOBEACHUX EKCIePUMEHTANbHUX OCHIIKeHb MPU HACTYITHUX
napamerpax sursryBanHs: ¢cT.08KIL, S= 1,0 , d=25mwm, 3maiyBaHHS-IOTIMEpPHA KOMITO3HIIIS.
PobGoty ButsiryBanHs (4Az) BU3HaUa M , sk momy ¢girypu , sika odMeskeHa kpusorw P = f(A)

no ¢popmy CimcoHa [4].

95 0 25 30 35 L
(ctamp O8KII , x=1,84, do=25Mm)
Pucysox 1 — Kopmyc ryqHoMOBIA PucyHok 2 - 3a7eXHICTh 3yCHIIIA BUTATYBaHHA Pp Bix xoxy
MyaHCOHa

Temmnepartypa po3irpiBy 3arotoBku 3 koedinieHTom teptst i = 0,085
. 2,7 Ay - 2,7-10943
P -d, -2 r)-S-p ' 481-[46°-(2,5-16)*-0,1-7.85]
Temmnepartypa po3irpiBy 3arotoBku 3 koediniearom tepts f=0,060
2,7-4 2,7-9952
1, =— R +1, = — - +20°=55"C.  (6)
IZ—(d,~2-r)F-S-p ' 48146 —(25-16)-01-785]

3 MeTOK eKCIEePUMEHTAJIbHOTO BU3HAYEHHS TEMIIEPaTypu PO3IrpiBy 3aroTOBKH B
nporeci BHUTATYBAHHS IPOBOAMIINCH TEH30METPHYHI MAOCHIUKeHHS [S5], mpu 1pomy
BUKOPUCTOBYBAJIM MOJACPHI3OBAHUH IITAMII, AHAJIOTIYHUI TOMY SIKUH BHUKOPHUCTOBYBAJIH B
3aBOJICBKUX YMOBAX, sIKHI BCTaHOBIIOBaIM Ha npeci K2126 3ycuusam 0,4 MH. Ha nmyancosi
mramna OyJM HakjeeH! aBa akTUBHUX TeHzomartynka tumna [IKB 3 6a3zor 10 MM Ta omoporo
2000 OM Ta nBa KOMIIEHCYIOUMX JMaTYMKA, MiIKIIOYEHHS SKUX 31HCHIOBAJIOCH MO MOCTOBIH
CXeMI.

+20°=59°C.  (5)
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1 - OcmimorpaMa 3yCHILIsI BUTSITYBAHHS: 2- OcumorpamMa TeMIICpaTypH:
a- 3aBOJICHKE MACTHIIO 6 -moriMEpHE MaCTHIIO

PucyHOK 3 - THITOBI OCIIMIIOTPaMH BHTATYBAHHS KOPILyCa TYYHOMOBIIS
(crams O8KIT , x=1,84, do= 46Mm)

[TincuneHHst CUTHANIB MPOBOIMIIOCH 32 AOMOMOIOK TEH30METPUYHOIO MIACUIIIOBAYA
8AHY-7M, 3 mocniayrouuM 3amucoMm Ha nuierioBomy ocuiorpadi. Tunosa ocruiorpama
NpOIIeCy BUTATYBAHHS MPUBEIEHA HA pUC.3.

ExcrniepuMeHTanbHl  JOCHKEHHST  3aJIKHOCTI  poOOTH  BUTATYBaHHS  (A8),
TEMIepaTypu HArpiBaHHS 3aroTOBKU (f) BiI KUIBKOCTI OTPUMAaHUX JeTajeil mpu poOoTi B
PI3HOMY TEXHOJIOTIYHOMY CEPeIOBHII MPEACTABICHO Ha puc. 4 Ta 5.
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) 1- poboTa BHTATYBAHHS PH BHKOPHCTAHHI 1- Temneparypa po3irpisy Jeraii IpH BUKOPHCTAHHL
TOMIMCPHOTO 3aBOACHKOTO TCXHOJIOTTTYHOTO MACTHIIA, 3aBOICHKOTO TEXHOJIOTIYHOTO MACTHIIA,
2- poboTa BHTATYBAHHS PH BHKOPHCTAHHI 2- TeMmeparypa po3irpisy aerani IpH BUKOPHCTAHI
TOTIMCPHOTO MaCTHIA MACTHIIA
PucyHoKk 4 - 3MiHa pob0TH BUTATYBAHHS (Ap) PucyHOK 5 - 3MiHa TeMIICPATypH HATPIBY

3aroToBKH(T) B B 3a7ICKHOCTI BiJ KiJTBKOCTI
OTPHMAHUX JETAJICH IPH PI3HOMY TEXHOJIOTTIHOMY
CepeAOBHIII

3aIE;KHOCT] BT KITBKOCTI OTPEMAHHUX PH pobOoTi B
Pi3HOMY TEXHOJOTIYHOMY CEPEIOBHIII 3aBOJCHKOTO
TEXHOJIOTIYHOTO MACTHIIA

3 METOr BHUBYEHHS IPOIECIB, SIKI MPOXOAMUIIH MPHU ONepaLii BUTSATYBAHHA B PI3HOMY
MaCTUJIBHOMY CEPENOBHILI BUKOPHCTOBYBAJIN ONTHYHHUI eNeKTpoHHMI Mikpockon “Neofot”
(HimeuyunHa), ckaHyrouuii enekTpoHHUH Mikpockon “4-Camskan” (AHriist), cyMmilieHud 3
PEHTTeHOCTPYKTYPHHUM aHaiizaropoM nosepxHi “Link-8607. 3nimManach Tomorpadist moBepxHi
(puc. 6) nepetspkHOTO pedpa MaTpuui mrammna 3i ctani Y8A Ha €leKTPOHHOMY MIKPOCKOII
“Neofot” (Himeuunna), miciast OTPUMaHHsS Pi3HOI KIJIBKOCTI [eTaliell Mpu BHKOPHCTaHHI
PI3HUX TEXHOJOTIYHUX MAaCTHUIL.

Ha mpencraBnennx mikpodotorpadisx BUAHO, INO MOBEPXHS TEPTS IHCTPYMEHTA,
SIKMH TPALOE B MOJIMEPHIN KOMIO3HLI1, TOKPUTAa BTOPUHHIUMH cTpykTypamu Il tumy [5], ski
BIAPI3HSAIOTHCS BEJIMKOK MPOTHU3HOLIYBAIBHOI 3[ATHICTIO 1 SIK HACHIJOK MEHII CXHJIbHA 10



3HOLIYBAHHS HA MPOTUBAry IHCTPYMEHTY, SIKHMH NPALFOE TPH 3aBOACHKOMY 3MallyBaHHI,
MOBEPXHS IHCTPYMEHTa , SIKOTO TMOKPUTA BTOPUHHMMHU CTPYKTypamu | Tumy, siki MarThb
MOPIBHSIHO HEBEJIMKI aHAJOTiuHI SKOCTi. IIpH OKHMCHOMY MEXaHOXIMIYHOMY 3HOINYBaHHI
OJTHOYACHO TMpPOTIKAa€ [1Ba MPOLIECH: MIKPOIUIACTHYHA Aedopmaiiss MOBEPXHEBHX INAPIB 1
MEXaHOXIMIYHI peakilii OKUCHEHHsI KOHTAKTHOI MOBEPXHI 1HCTPyMEHTa. YMOBH NPOTIKAHHS
IIUX TIPOIECIB AalleKO He OnxHakoBl. MikporutactuuHi nedopmarii HaWOLIbII ICTOTHI B
MOMEHT poOOUOro XOiy, Pi3KO 3MEHIIVIOTBCS NMPHU 3BOPOTHOMY XOIi M 30BCIM BIICYTHI B
nepios MK ABOMa TEXHOJIOTIYHUME LukiIaMu. 1o sk crocyeTbes mpoueciB aAudy3ii KHCHIO B
MOBEPXHEBI IIapU MeETaly, TO BOHH NPOTIKAIOTh NOCTIHHO, MPHUYOMY IHTEHCHUBHICTBH iX
HapocCTae 31 30IBIIEHHSIM KIJTBKOCTI JeTajiel, IO MOSICHIOETHCS MOCTYIOBUM 30UTBIIEHHSIM
TEMIepaTypHu Ha KOHTAKTHIA MOBEPXHI IHCTpyMeHTa. Byio mocmimKkeHo po3moail eneMeHTiB
TI0 TIOBEPXHI TEPTSI IHCTPYMEHTA, sIKa 31HCHIOBAJIOCH 3@ JOMIOMOTOK PEHTT€HOCTPYKTYPHOTO
aHamizatopa moBepxHi “Link-860”. Otpumana iHpopMaliss moOKazajo 30UIbIIEHHS
KOHIIEHTpauii Ha TMOBepxHI akTuBHOro kicimopoga O 3 5,5% no 14% mnpu npomy
301IBIIY€THCS TEMITEPATYPA 1 IK HACHIAOK pyHHALisi BTOPUHHHUX CTPYKTYP.

Ha puc. 6-0 BuzHI siBHI NIpU3HAKK pyiHHALii MOBEPXHEBOI TUTIBKH, 1 SIK HACIIIOK PUCKH
Ha MOBEPXHI AETal, [0 BUTOTOBJISIETHCS.

a) MOTIMCPHE MACTHIIO 0) 3aBOACBHKC

Pucynox — 6 Tomorpadis moBepxHi MaTpuub (micas BuroToBacHHA 1000 meraneit), sSKi MPaIoTh B Pi3HUX
TexXHONMOTIUHEX Mactuiaax (x 450, V8A, IV'=10,3 m/c , mpec K2126 3ycumnam 0,4 MH)

B pesynbrari TEOPETHUHHMX Ta EKCHNEPUMEHTAIBHHUX JOCHIIKEHb MapaMeTpiB
BUTSTYBAHHS IMIATBEPKEHUI BENMKWH BIUIMB Ha €HEPTOCHIJIOBI MapaMeTpy BUTSTYBAaHHS
TemnepaTypu ExcnepumeHTa bHl 3HAUEHHS BU3HAUEHHsSI TEMIIepaTypH , siki Oyyu 3HaiizneHi,
CHIBMAAANN 3 aHAJITUYHUMH 1 Majio BIAPI3HSUTUCH Bi MOCHIKeHb 1HIIUX aBTOpiB. IIpomec
BUTSTYBAHHA Y TIOJIMEPHOMY CepeloBHII (CyAsuyd TO 3MiHI pOOOTH BUTSTYBAHHS Ta
TeMITepaTypl poO3IrpiBy MOBEPXHI AeTali) mpoxode OUIbIN CHPUSTINBO B TOPIBHSHHI 3
3aBOJICBKUMH TEXHOJIOTIYHUMH MAaCTHIIAMU.
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B. Koganenxo, B. Ilyxanos, B. Xioni
Biausinpe TteMmeparypu Ha MNPONEC BUTSKKH JeTajieil M3 HUBKOYIVIEPOAMCTBIX CTaJleii
€ MCIOJIL30BAHUEM PAZJIMUYHBIX TEXHOJIOTHYECKUX CMA30K

[TpoBeneHO 3KCHCPHMCHTAIPHOS HCCIACAOBAHHE BIHAHUA TEMIICPATYPHl HA HPOLECC BBITATHBAHHA
JCeTaned W3 HH3KOYTTICPOAMCTBIX CTAlCH HA KPHBOLIMIHBIX INPECCaX C  HCIOMB30BAHHEM PA3HBIX
TEXHOIOTHYCCKAX CMAa3OK. B pesyaprare MCCICIOBAHWH MAPAMETPOB BBHITATHBAHHUSA MOATBEPUKCHO OOJBINOC
BIIMSHAC HA TIPOLIECC BBITSDKKH TEMIEPATyPhL. [IPHBEICHBI JAHHBIC CKCIICPEMEHTATBHUX UCCIICI0OBAHUMH.

V. Kovalenko, V. Pukalov,V. Khioni
Experimental determination of energosilovikh parameters of process of drawing out of details
from niz'kovuglecevikh staley with the use of polymeric butters

Experimental research of energosilovikh parameters of process of drawing out of details is Conducted
from niz'kovuglecevikh staley on crank-type presses with the use of polymeric butters, which was made in
place. Provedene research of topography is surfaces of instruments, which work in different lubricating
environments with the use of the newest facilitics of research of surfaces of friction, at ¢'mu found out the second
structures which are created on a friction contact.
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