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AnHoTanus. B cratbe paccMOTpeHBI BOIPOCHI H3-
MEHCHHsI KadeCTBA TOBEPXHOCTHOTO CIIOS NIETAalH TPH
aJMa3HOM BBITJIAKUBAaHUH, KOTOPOE MPOMCXOIHUT 32
CUET TEeMIIEPaTypHOTO BO3/IEUCTBUS Ha MOBEPXHOCTHBIE
CJIOM MaTepuaia Jetanu mnpu oopadbotke. TemnoBoii mo-
TOK, CO3[aBacMblii aIMa3HbIM UHCTPYMEHTOM B IIpO-
Lecce BBITJIAXKHBAHUs, HArpeBaeT JeTallb 10 BBICOKHX
TeMIepaTyp, YTO MPUBOJUT K OTIIYCKY TEPMHUYECKH 00-
paboTaHHBIX ITOBEPXHOCTEH, CHIDKas TBEPAOCTh IIO-
BEPXHOCTHHIX ci0eB. OCOOCHHO 3TO BIMSHHUE HAOII0qa-
eTCsl TIPH MaJbIX rabapurax aaMa3HOTO HHCTPYMCHTA,
KOTOpOE XapaKTepU3yeTCs palnycoM IpH BEepIINHE WH-
cTpyMmeHTa. Tak MpH ManbIX pamuycax HWHACHTOpa M
3HAYUTENBHBIX YCHIINAX BBITTKUBAHHUS MaKCUMAaJbHAS
TeMIIepaTypa Ha MOBEPXHOCTH JIETaJHd OueHb OOJIbIIast
u moxeT gocturatb 1000°C. V3MeHeHUE TBEpPAOCTH
MTOBEPXHOCTHBIX CJOEB JAETAJM B IPOLECCE aIMa3HOTO
BbITJIAX)KMUBaHUA, IPUBOAUT K U3MCHCHUIO KO3¢)¢)I/IHI/I6H-
Ta W3HOCAa MaTepHaja, KOTOPBIH, SBISSICH (yHKUHMeEH
TBEPAOCTU MaT€pHrala, ¢ YBCJIUYCHUEM TCMIIEPATYPHO-
ro Bo3neiicTBusA, Oyner pactu. He pekomeHayeTcs npo-
H3BOJHUTH O00PabOTKY ajaMa3HBIM BBITJIQ)KHBAHUEM IIPH
cKkopocTsx BeIme 2,5 m/c. Kak cMaspBarome — oxiia-
KAIOMIAst KXHUIKOCTh TPU BBITJIAXKABAHUH YEPHBIX Me-
TAJIOB W CIUIABOB CJIEAYeT MPUMEHATH HHIYCTPHAIb-
HOe Macio 20, a mpu 00pabOTKe IBETHBIX METAJLIOB H
CIUIaBOB - KepocHH. IloaToMy, mporecc ajaMa3HOTO BHI-
TJIaXKUBAHUS Tpe6yeT HUHTCHCHBHOI'O OXJIQAXKACHUS HH-
CTpyMeHTa M Aertanu. Jlaxe B 3aKaJIeHHBIX U IIEMEHTHU-
PYEMBIX CTAIAX MAKCHUMaJIbHO BO3MOXXHYIO TBEPIAOCTH
mocie 00paboTku MOKHO NoXyunTh He 6ompmie 40HRC,
YTO HA TPETh CHUXKACT H3HOCOCTOMKOCTD TTOBEPXHOCTHU
JIETany, TOJBEPrHYTOH aaMa3sHOMY BBITJIAKHBAHUIO.
VYupasnsist pexxumamMu 00pabOTKH MOXKHO C ITOMOIIBEO
MPEJCTaBICHHOW HOMOTPAMMBI YTOYHEHUS COCTOSHHUS
MTOBEPXHOCTHOTO CJIOSI K H3HOCY U CHHXKCHUS TBEPHIOCTH
MOKHO KOHTPOJHUPOBATh BEIUYUHY KOI(PPHUIMEHTA W3-
HOCa MaTepHuaia JeTalld M0 TEXHOJOTMYeCKUM Iapa-
METpaM: YCHUIIUEM TIPUIXKKUMaA aJIMa3HOI'0O HHCTPYMCHTA U
paauycoM IIPU €ro BEPIUMHE, KOTOPBIH SIBISETCS XapaK-
TEPHUCTUKON ee paboTOCTIOCOOHOCTH.

KioueBble ciioBa: anmMa3HOE BBITJaKHUBaHHE, pe-
JKUMBI 00paOOTKH, alMa3HbIi HMHCTPYMEHT, TIyOWHa
HAKJICTIAHHOTO CJIOS, TEIUIOBOW IMOTOK, KO3(QHIUCHT
H3HOCA MAaTEePHAJIOB JeTaeH.

INOCTAHOBKA TIPOBJIEM

Pa3BuTne coBpeMEHHOI TEXHWKH IPEIBSBISIET BCE
Oosiee BBICOKHE TPeOOBaHHMA K KadecTBY JAeTaleld Ma-
IIMH: TOYHOCTH pa3MepoB U  (Gopmbl, (U3KKO-
MEXaHU4YEeCKUM CBOWMCTBaM U peibedy MOBEPXHOCTH; K
HX 9KCIUTyaTal[HOHHBIM XapaKTePUCTUKaM: U3HOCOCTOM-
KOCTH, YCTaJIOCTHOI IIPOYHOCTHU, KOPPO3UHHOM CTOMKO-
CTH, TEPMETUYHOCTH U TOMY ITOJ00HBIE.

Hane:xHOCT, MalllUH B 3HAQUUTEIBHOM CTEIECHU
OTIPEJIECTISIETCST COCTOSHUEM M CIOCOOHOCTBIO ITOBEpPX-
HOCTHOTO CJIOSI MX JeTajel, mapaMeTpbl KOTOPBIX, Kak
paBuiIo, GOPMHUPYIOTCS HA (PMHMIIHBIX ONEpPAINiX H3-
TOTOBJICHHSI M OIPEAEISIOTCS TEXHOJOTHEH IPOU3BOI-
CTBa.

OpHuM u3 Hauboslee MEePCIEeKTUBHBIX METOJIOB IO-
BBIIICHUA KauecTBa 00paOOTaHHOM MOBEPXHOCTH JeTa-
Je MalMH IpU MeXaHooOpaboTKe eCTh OTHENIOYHO-
yKperromasi o6paboTka MOBEPXHOCTHO - TJIacTHYe-
ckoit nedopmartueii (ITT110). B cBsA3u ¢ 3TUM OuYeHb ak-
TyaJIbHbIE HCCIICOBAHMS aJMa3HOTO BBITJIAXHBAHNA,
KOTOpOE TOJIy4HJIO AOCTATOYHO OOJIBIIOE pacHpocTpa-
HEHHeE.

AHAJIN3 NOCJIEAHUX HCCJ;[EI[OBAHHPI "
IYBJIMKAIIUN

OtaenpsHO BONpPOCAMM aJIMa3HOI'O BBITJIAYXKUBAHUS
3anuManuch [lammes .. [3], B. M. Cmensiuckuit [1],
A.H. Pe3nuxkos [2].

Opnaxo, B mponiecce aedopmaruii moBEpXHOCTHOTO
CJ0s 3a CYeT CBOMCTB Marepuana M Majod 30HbI JeH-
CTBUS ajMa3a, BO3HUKAET TEIUIOBOM IOTOK, KOTOPBIH
[IPOrpeBAET NOBEPXHOCTHBIH CIIOM K BBICOKUM TEMIIEpPA-
TypaM, BIusii Ha H3HOCOCTOMKHE CBOMICTBA INOBEpX-
HOCTHOTO CIIOSI.

TernoBeiMu Bonpocamu 3aHuMainca A.H. PesHukos
[2], xakoM H3IOXMUI METOJbl pacueTa U IKCIEPUMEH-
TaJbHOTO HM3y4YEHUS! TEIUIOBBIX IMPOLIECCOB B TEXHOJO-
ruyeckux cucremax. OH omucan crocoObl HHTCHCU(U-
Kallud MeXaHW4ecKol oOpabOTKH, OCHOBaHHBIE Ha
YIPaBIIEHUH TETIOBBIMU MPOIECCAMH.

ITOCTAHOBKA 3AJIAYN

YcTaHoBIIEHHE BIMSHHS aJIMA3HOTO BBHITJIAKMBAHUS
Ha Ka4eCTBO W U3HOCOCTOMKOCTh TIOBEPXHOCTHOTO CJIOS
JIETaIIN.
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N3JIOXXEHUE OCHOBHOI'O MATEPUAIJIA

3aKOHOMEPHOCTH HW3MEHEHHS TEIUIOBBIX ITOTOKOB
Ha TOBEPXHOCTSIX MHICHTOPA B 3aBHCUMOCTH OT Iapa-
METpOB IIporecca 00paboTKH - paAnyCcy HHIACHTOpA I' H
yCuIHs BeITTIaXkuBaHus P npencrasnens! Ha puc. 1,2.
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Puc. 1. I'paduka m3MeHEHUS IIOTHOCTH TEIUIOBBIX
TIOTOKOB Ha MOBEPXHOCTU HMHACHTOpPA OT paauyca HH-
JIEHTOpA I.

Fig. 1. Graphic arts of change of closeness of
thermal streams on the surface of indenter from the
radius of indenter of r.
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Puc. 2. I'paduka m3MeHEHUS IIOTHOCTH TEIUIOBBIX
IIOTOKOB Ha MOBCPXHOCTHU HWHACHTOPA OT YCHJIUSA BbI-
raxuBaHus P.

Fig. 2. Graphic arts of change of closeness of
thermal streams on the surface of indenter from effort of
pressing

PacueTsl BBINOMHAIUCH AJIA CIACAYIOIINX YCIOBUM:
oOpabatsIBaeMbIil MaTepuan — ctans45 (o, = 750 Mma);
nquametp geranu d = 200mm; ckopocts V = 3m/c.

C yBenu4yeHneM paanyca WHACHTOpa TeTUIOBOU T0-
TOK Ha MEpeaHel MOBEPXHOCTH Pe3Ko yMmeHbImaercs. C
POCTOM YCHITUS BHIMIXKUBAHUS TEIUIOBOM IMOTOK HA ITe-
penHell MOBEpXHOCTH.

IIpu 06paboTke moJ BO3ACHCTBHEM aIMa3a BO3HU-
KalT pa3HbIe TEIUIOBBIC MOTOKH. PacmpeneneHue Tem-
mepaTyp MoJ BO3ACUCTBUEM HCTOYHHKOB TEIUIOTHI (o; B
30HE IUIACTHYECCKON NeOpMalUU U UCTOYHUKA TEIUIO-
THI (g B 30HE ynpyroro Bo3oOHoBieHUs T, (X, y) =Ty
x, y) + T, (x, y), Pacnpenenenue temmeparyp Mo
BO3/ICHICTBHEM HCTOYHUKOB TEILIOTHI HA MEpeaHen (i U
3aHEN () TIOBEPXHOCTAX HHAEHTOpa T34 (X, y) = T3 (X,
Y) + T4 (Xv y)

I'paduka cyMMapHOro pacnpenesieHus TeMIEparyp
0 TTOBEPXHOCTH JIeTajM MpenacraBieHa Ha puc. 3. Cie-
JIOBATEJBHO, 32 CUET CTOKA TEIJIOThl B HHCTPYMEHT Jie-
TaJlb OXJIAXKIACTCSL.
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Puc. 3. I'paduka pacnpeneneHuss CyMMapHOU TeM-
NepaTypsbl MO NOBCPXHOCTHU ACTAJIM NPU aJIMa3HOM BbI-
TJ1a>KUBAaHUU.

Fig. 3. Graphic arts of distribution of total
temperature on the surface of detail at the diamond
pressing

Ha puc. 4 npencraBnennsle rpaduka 3aBUCHMOCTH
MaKCHMaJIbHOM TeMIlepaTypsl IOBEPXHOCTH JAETaIH
Tsmax OT pazuyca MHAEHTOpPA IPH Pa3HBIX 3HAUYCHHAX
ycmmus BeirnaxkuBanus: P = 100H (xpuBas 1), P =
150H (xpuBas 2) u P =200 H (xpusas 3).
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Puc. 4. I'paduka 3aBUCHMOCTH MaKCHMAJBHOM
TEMITEpaTypbl MOBEPXHOCTH HeTald Tyy.,x OT paauyca
HHJEHTOpA I

Fig. 4. Graphic arts of dependence of maximal
temperature of surface of detail of T&#931;max from
the radius of indenter of r

Kak cienyer m3 rpadukoB, mpu MajbIX pagpycax
WHJICHTOPAa W 3HAYUTEIBHBIX YCWIHSAX BBITTAKHUBAHUS
MaKCUMallbHas TeMIIepaTypa Ha TOBEPXHOCTH ICTaIH
oueHb Oonbmas U MoxeT pocturatb 1000°C (Tabnu-
ma 1).
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Tadanmna 1. 3HaueHus paamycoB paboueil yacTu
aJMa3HOTO UHCTPYMEHTa

Table 1. The values radiuses of working part of di-
amond instrument

Pexomen-
O06pabaTsiBaeMBIT Teepocts JIOBaHHBIN pa-
Marepuan JIHycC
anMasa, MM
3aKajyeHHbIC U Lie- 60-65 HRC 1,0-15
MEHTHPYEMBIE CTAIH
Tepmudeckn obpa- 35-50 HRC 1,5-2,0
0oTaHbI cTaIN
CrIpBIe U Tep-
MOYJTy4IlIeHHbIE 300 HB 2,0-2,5
CTaJH
L[BeTHBIE METAJIIBI U ) 2535
CIIaBBI

IIpu yBenuueHuu paguyca UHACHTOPA U CHUXKCHMU-
€M YCUJIMA BbITJIAX)KMBAaHUSA MaKCUMaJIbHasg TEMIICpaTypa
JIOCTATOYHO OBICTPO YMCHBIIACTCS, YTO OOBICHSICTCS
YIY4YII€HUEM VYCIOBUIl TEIUIOOTBOAA B HHIEHTOP U
CHIDKEHHEM OOIIEero KOJMYecTBa Telia, KOTOpoe BhIe-
JIETCSL.

Jpyrum ¢dakTopoM, KOTOPEIH OrpaHHYNBAET BEIOOD
CKOPOCTH BBITJIAKMBAHUS SBIIIETCS BBICOKAsT KOHTAKT-
Has TeMIepaTypa, Pe3KO CHIDKas CTOMKOCTh HHCTPY-
MeHTa. [loaTOMY HE PEeKOMEHIyeTCs MPOU3BOAMUTE 00-
pa60TKy AJIMAa3HBIM BBITJIAKUBAHUEM IIPU CKOPOCTAX
Beire 2,5 m/c. Kak »KHAKOCTb, YTO CMa3bIBaoIIE -
oxnamaa}oqeﬁ, IpH BBIIVIAXKUBAHUU YCPHBIX METAJJIIOB
U CIUIaBOB CIEAYET MPUMEHITh UHIYCTPUAIHLHOE MACIIO
20, a npu 00pabOTKe LBETHHIX METAIJIOB U CIUIABOB -
KEePOCHH.
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Puc. 5. BiusHue TBepI0CTH MOBEPXHOCTH JETAIH

Ha BEIMYUHY pajnyca IpH BEepIINHE WHCTPyMEHTa (ai-
Mazy).

Fig. 5. Influence of hardness of surface of detail on
the size of radius at the top of instrument (to the
diamond).

Takue BBICOKHME TEMIIEpaTyphl NPHBOAAT K MECT-
HOMY OTITYCKY, KOTOPBIH NPUBOANT K CHHXKEHHIO TBEp-
JIOCTH MOBEPXHOCTHOTO CJIOSI IETAIN U CHYKEHUST H3HO-
cocroitkoctu. [loaToMy, nporecc aamMa3HOro BBITJIAXHU-
BaHHs TpeOyeT WHTEHCHBHOTO OXJIXKACHHS HHCTPY-
MeHTa W Jerand. Jlaxe B 3aKaJE€HHBIX M IIEMEHTUpYe-
MBIX CTaJIIX MAaKCHMaJIbHO BO3MOXKHYIO TBEPIOCTh IO-
cie 06paboTKH MOXKHO Moy4nuTh He Oonbire 40HRC.

O1eHKa M3HOCOCTOWKOCTH TIOBEPXHOCTH OIpEeIs-
ercs KOd(pQHUIMEHTOM H3HOCa MaTepuajioB, KOTOPOM
SBIsIeT coOO CBsI3b (PYHKLMIT M3HOCA, CKOPOCTH OTHO-
CHUTEJIEHOTO IIEpPEMELICHUs, BpeMEHN HapoOiTKy coenu-

HEHUSl M JaBJICHHUH, KOTOpble ACHCTBYIOT B JaHHOM
coenunenud [4, 5] .
K — U (XZ )
ve \% (Xl) ‘T(Xl) : P(yl)
@)

CrnemoBarenbHO, KO3(QQHUINEHT W3HOCA - 3TO Xa-
PaKTEpUCTHKA CBOMCTB MaTEpUANIOB AETalel COEOUHE-
HUSL ¥ YCIIOBUSI MX U3HOCA

[Mockonbky K03((GUIMEHT U3HANIMBAHUS MaTepua-
JIOB siBIsieTCsl QYHKLMEH JTOMyCTUMOW BETMYMHBI H3HO-
ca, CHJIBI TPEHUS U IIyTH TPEHHMS, a IyTh TPEHUS SIBJICT-
cs pyHKUMeH quamerpa 00paboTKU, YaCTOTHl BPAIlCHHS
JIETAJIN ¥ BPEMEHHU pabOThI, TO MOXHO OIPEAEINThH Iie-
PHOZ CTOMKOCTH AETalH B 3aBUCUMOCTH OT JOIyCTHMO-
TO M3HOCA:

6
T =—[U].1O X8, 2
V.-P-Ky
rae: [U] — MakcHManbHO IOIMyCTHMBIH M3HOC UHCTPY-
MEHTa, MKM; V — CKOpOCTh pe3aHusi, M/MuH; Ky — Ko-
(G QUIMEHT H3HAIIMBAHUS MaTepHalla HHCTPYMEHTA,
MM/ [1a-km; P — HOpMalibHOE JIaBJIeHHE Ha pesel, [1a.
B T0 e Bpems k03 PHUIMECHT N3HALIMBAHHS MaTe-
puanoB sBiseTcs (YHKIMEH TBEpJOCTH MaTepHaia |
BBIPA)KaeTCsI 3aBUCHMOCTBIO!
Ku =[ 61781562:‘><10‘6M'W . (3)
(HB)" Ila - km
Koadpduurent m3HammBaHus sBISACTCA 0000IICH-
HOH XapakTepPUCTHKOW W3HAIIMBAaHHA MaTepualoB
(U, Mmxm) ¢ yuerom maenenus (P, ITa) u mytu TpeHus
(S, km).
3aBucUMOCTh KOA(GUIMEHTY H3HOCA Marepuaia
KU or tBeproctu nosepxaoctu HB mpencraBieHo Ha
puc. 6.
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Puc. 6. 3aBucumocts ko3 punmeHTy u3Hoca marte-
puana KU ot tBepaocru nosepxunoctu HB

Fig. 6. Dependence to the coefficient of wear of
material of KU from hardness of surface of HB

HOMOFpaMMa YTOYHCHHSA COCTOSIHUSA NOBEPXHOCT-
HOT'O CJIOSI K M3HOCY HpU aJMa3HOU 06pa60TKe 3a CYCT
MOBBIIICHUA TEMICPATYpbl M CHWXXCHUSA TBEPAOCTH,
IpecTaBJjicHa Ha pUC. 7.
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Puc. 7. Homorpamma yTOUHEHUS COCTOSIHUS IIO-
BEPXHOCTHOT'O CJIOSI K U3HOCY TIPH aIMa3HO# 00paboTke
34 CYCT MOBBILICHWS TEMIICPATYPbl U CHUIKCHUSA TBEPHAO-
CTH

Fig. 7. Nomogram of clarification of the state of
superficial layer to the wear at diamond treatment due to
the increase of temperature and decline of hardness

BBIBOJbI

1. B npouecce 06pabOTKH ajMa3HBIM HCTPYMEHTOM
MIPOUCXOTUT HE TOJIBKO YKpPEIJICHHE IMOBEPXHOCTHOTO
CJIOsI, HO M MECTHBIH HarpeB, KOTOPBIi, IpH 00paboTKe
3aKaJICHHBIX CTaJlei, MPOU3BEAET OTIYCK, CHU3UB TBEP-
JIOCTh TIOBEPXHOCTH JETalu

2. CHWXeHHUE TBEPIOCTH ITOBEPXHOCTH IPHUBOIHT K
pocty ko3 dunmeHTa u3HOCa, YTO MPUBOJUT K CHIDKE-
HHUIO U3HOCOCTOMKOCTH MaTepHasa IOBEPXHOCTH JeTa-
T ¥ ee paboTOCIIOCOOHOCTH.
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CHANGE OF QUALITY OF SUPERFICIAL
LAYER OF DETAIL AT DIAMOND PRESSING

Summary. In the article the questions of change of
quality of superficial layer of detail are considered at the
diamond pressing which takes place due to the tempera-
ture affecting superficial layers of material of detail at
treatment.

A thermal stream, created a diamond instrument in
the process of pressing, heats a detail to the high tem-
peratures, that results in vacation of the thermally treat-
ed surfaces, reducing hardness of superficial layers.
This influence is special observed at the small sizes of
diamond instrument, which is characterized a radius at
the top of instrument. So at the small radiuses of in-
dentora and considerable efforts of pressing a maximal
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temperature on-the-spot detail is very large and can ar-
rive at 1000°S. Change hardness of superficial layers of
detail in the process of the diamond pressing, causes the
change of coefficient of wear of material which, being
the function of hardness of material, with the increase of
temperature influence, will grow. It is not recommended
to produce treatment the diamond pressing at speeds
higher 2,5 m/s. As an oiling — cooling liquid at pressing
of black metals and alloys it is necessary to apply indus-
trial butter 20, and at treatment of the coloured metals
and alloys is kerosene. Therefore, the process of the di-
amond pressing requires the intensive cooling of in-
strument and detail. Even in hard-tempered and cement-
ed stalyakh maximally possible hardness after treatment

it is possible to get no more 40hrc, that on the third
reduces wearproofness of surface of detail, exposed to
the diamond pressing. Managing the modes of treatment
it is possible by the presented nomogram of clarification
of the state of superficial layer to the wear and decline
of hardness it is possible to control the size of coeffi-
cient of wear of material of detail on technological pa-
rameters: by effort of clamp of diamond instrument and
radius at his top, which is description of its capacity.

Key words: diamond pressing, modes of treatment,
diamond instrument, depth of naklepannogo layer,
thermal stream, coefficient of wear of materials of de-
tails.






