Engineering industry ISSN 2222-5285

VK 620.22
BausiHue TBepIOCTH U CTOMKOCTH KapOUIHOM (a3bl HA H3HOCOCTOMKOCTH HHCTPYMEHTA

I'yces C.B.

TIpoBeneH aHamm3 CTOWKOCTH (Dpe3epHBIX HOXKEH, M3TOTOBICHHBIX W3 PAa3IMIHBIX MaTEPHAJIOB W CILIaBOB. U3
aHaM3a BUIHO, YTO Y CTaJX IPU PaBHOW TBEpAOCTH HAOIIOAETCS pa3inuyHas CTOUKOCTh. OOBIYHO CTOHKOCTH
MHCTPYMEHTA BO3PACTAET C YBEIMUCHUEM TBEPJOCTH. [IpencTaBieHHbIe HHCTPYMEHTAIBHBIE MATEPHAIBl UMEIOT
pasnuuyHOe cojaepkaHue KapOumHo#t ¢aspl. [lpu paBHOW TBEpJOCTH, HO TPU YBEIMYCHUU COACPIKAHUSI
KapOuIHOM (ha3bl, U3HOCOCTOMKOCTh Yy CTaJied M CIUIABOB IMOBBIMIACTCS. | paduyecku mpencTaBiIeHO BIUSHHE
OTHOCHUTEIILHOW H3HOCOCTOMKOCTH CTajeil W CIUIABOB OT MPOIICHTHOTO COJIEpXKaHWs KapOUIHON (a3sl.
[pemiokeHo KCIIONB30BATh JUIsl U3TOTOBJICHUS MW pa3pabOTaHHBIN HAMH TeTePOTCHHBIN Marepuant. JlaHHBIH
MaTepuai 00J1agaeT H3HOCOYCTOMYMBON CTPYKTYPOH, UIMEET OJIATONPHUATHOS COYCTAHUE CTPYKTYPHI U CIIOKHBIN
KOMIUIEKC (H3UKO-MEXaHMYECKINX CBOWCTB: COUYETAHHME BBICOKOW TBEPAOCTH M BS3KOCTH; TIyIICHHWE BHOpaLnii;
cHmkenne E (Moxymp ynpyrocTtu), KOTOPBIA CHIDKACT HalpsDKeHHE; oOecTiedeHne caM03aTaunBaHUs;, BEICOKOE

COINPOTHUBJICHHUE CXKATHIO, U3TNOY, CABUTY.

Knroueswvie cnosa: TBEpAOCTh, H3HOCOCTOWKOCTH, KapOuaHast dasa.

The effect of resistance and hardness of the carbide phase on tool life
Gusev S.V.

Resistance analysis of milling cutters produced of different materials and alloys has been performed. The analy-
sis demonstrates that steels of the same hardness characteristics can display different resistance. Typically, tool
life increases with increasing its hardness. The presented tool materials turn out to have different carbide phase
contents. The increased carbide phase content results in increasing the resistance of steels and alloys, though
they feature the same hardness. The graph illustrates the effect of the carbide phase percentage on relative wear
resistance of steels and alloys. A newly developed heterogeneous material can be used for cutter manufacturing.
The material has a wear-resistant structure, a favorable structure combination and a complex of physical and
mechanical properties: the combination of high hardness and viscosity; vibration damping; lowering E (elasticity
modulus), which reduces voltage; providing self-sharpening; high resistance to compression, bending and shear.

Keywords: hardness, wear resistance, carbide phase.

BBeneHue ¥ NOCTAHOBKA 33/1a4U

M3HOCOCTONKOCTh — 3TO CBOMCTBO Martepuasa
OKa3bIBaTh COIMPOTHUBIICHNE W3HANIMBAHMIO, Olle-
HUBAaeMOE€ BEIMYMHON, 00pabOTKOW CKOPOCTH
W3HamuBaHus. M3HOCOCTOMKOCTh MaTepuaia
SIBJIICTCS.  XapaKTEPUCTUKON €ro CcrocoOHOCTH
CONPOTHUBJIATHCS H3HAIIMBAHUIO B OIpEAeTCH-
HBIX YCIIOBUSX BHEITHETO BO3ACHCTBUSI.

MHorue aBTOpHI MUIIYT, YTO C YBEIUUCHUEM
TBEPAOCTH YBEIWYUBACTCA H3HOCOCTOMKOCTE.
CBsI3p MEXIY TBEPAOCTHIO U M3HOCOCTONKOCTHIO
HE SBJSIETCSI CTPOTO OJHO3HAYHOI BCIENCTBHE
CYIIIECTBEHHOTO BIIMSHUS Ha HM3HOCOCTOHKOCTH
CTPYKTYPHBIX (H)aKTOPOB (HE OTPAKAMOIIUXCS Ha

3HAYCHUAX TBep,I[OCTI/I) n XUMHYCCKOT'O COCTaBa,

0COOEHHO CHJIBHO MPOSIBIISIOLIETOCS B YCIOBUSIX
KOpPpO3UH M HarpeBa MpH TPEHUH B aOpa3nBHOM
Mmacce [1].

Ilens paGoTHI MOKa3aTh, YTO W IIPH PaBHOM
TBEPAOCTH YBEIWYHMBAETCS H3HOCOCTONKOCTH B
CBS3M C YBEJIIMYEHHEM MTPOLIEHTHOTO COAEPKAHU
KapOuaHOM (a3l

Pe3yJIbTaT]>I HCCJICJOBAHUA

N3BecTHO, YTO CTOMKOCTh HWHCTPYMEHTA
OBICTPO BO3pAcCTaeT C YBEITHMYECHHUEM TBEPAOCTH,
YTO BUAHO U3 TaOIHIEI 1.

B oCHOBHOM 7151 M3TOTOBJICHHS MU UCTIOIB-
3yfoTcs ctanmd 9X®D u 9XDM, y KOTOPBIX JIETKO

JocTikuma tBepaocTh ceiie 60 HRC, Ho dax-
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Mawunocmpoenue

Tabumna 1
CpaBHUTeJBbHBIE MIOKA3ATEJH CTOHKOCTH
(pe3epHBIX HOKell U3 Pa3THYHBIX MATEPHAJIOB

MatepuaJg pe3ua Mapka
Mare-

puaia

CpaBHu-
TeJbHAN
CTOIi-
KOCTb, %

Trep
A0CTh
HRC

VYrneponuctas cTanb V8A 100 60

XpoMOKpeMHHUeBas 9XC 230 63
Xpomosonbdpamonast | XBIT 130 60
XpoMoBaHagueBas 9Xd 140 60
XpomoBosbphpamo- X6BD 150 60
BaHA/IUEBAs

Xpomucras X12® 300 60
Xpomucras X12M 330 60
BricTpopexyimast P18 350 60
Copmaiit N1 460 60

TBepaplii criaB BK6-M | 3000 90

THYecku oHa He mpebimaetr 40+45 HRC, a mo-
STOMY THWJIbBI HUMEIOT HEBBICOKYIO CTOMKOCTB.
Tak, pannyc 3akpyIJIEHHS TJIaBHOM pexyuieit
KPOMKH COCTaBIISIET cpa3y e Iocie 3aTOYKH
5+10 mKM, yxe yepe3 | yac paboThl, Jaxke Ipu
pe3aHuu Msrkod ApeBecuHsl gocturaer 3040
MKM, a gepe3 3-3,5 gaca — 50+60 MKM, 9TO COOT-
BETCTBYET IOJIHOMY 3aryIuieHuio [2]. Pe3anume
TaKUX IIUPOKO MPUMEHSIEMBIX MaTepHaliOB, KaK
JIPEBECHOCTPY>KEUHBIE IUINTHI, BBI3BIBACT 3aTYII-
JICHHE CTAIBHOTO HHCTPYMEHTA.

OpHaKoO TOBBIIIEHHE TBEPJAOCTH AHWCKOBBIX
MU U3 UHCTPYMEHTAIBHBIX CTane cBwimie 45
HRC ne npumensiercs BBHIY TOTO, YTO OHHU
JOJDKHBI 00JIafjaTh 3HAYNUTEIHFHBIM 3allacoM ITLIa-
CTUYHOCTH I OCYIIECTBIICHHSI ITEPHOIMIECKOI
Pa3BOJIKY | MTPABKH 3yObeB.

B ornuume ot BO3MOXKHOCTEH OOBIYHBIX WH-
CTPYMEHTAJbHBIX MAaTepHaloB C TOMOI'CHHOM
CTPYKTYpOMi, TreTeporeHHbIe MaTepHajbl, pa3pa-
0OTaHHBIE HAMH, MOTYT CYLIECTBEHHO MOBBICHTH
TBEPAOCTh 3y0a 0e3 moTepu ero IIacTUYHOCTH
[3,4,5,6].

I'eTeporeHHslii MaTepuayl 0b6JagacT H3HOCO-
YCTOWYHBOHN CTPYKTYpPOH, IMEET OJIaronpusITHOS
COUETaHHE CTPYKTYPHI M CI0XHOTO KOMILIEKCa

(bUBNKO-MEXaHIMUECKUX CBOMCTB.

1. BpICOKOE CONPOTHBIECHUE CXKATHUIO, WU3TH-
Oy, CIOBUTY.

2. 3HaYUTENbHBIE  CHJIBI  MOJICKYJSIPHO-
MEXaHUYECKOTO CICTUICHUS.

3. CoderaHne BBICOKOW TBEPHAOCTH U BS3KO-
CTH TIPH OTCYTCTBHH XPYIKOCTH H T.1.

4. CrocobeH riTymuTh BUOpaLuio.

5. Camwxkatp E (Momynmb ympyrocTa) CHHKas
HaTpsDKEHHE.

6. ObecrnieunBaTh caMO3aTauMBaHUE.

ConocraBieHne TaOJIMYHBIX JAHHBIX IMO3BO-
JISIeT OOHAPYKHUTh JFOOOIBITHBIN (haKT: MPU paB-
Hoil TBepAocTH y X12®d cToiKOCTh BHINIE, UEM Y
V8A B Tpu paza, a y copmaiita - naxxe B 4,6 pasa.
BugHo, 4TO M3HOCOCTOMKOCTH HMHCTPYMEHTOB
3aBUCHT HE TOJBKO OT TBEPIOCTH, HO U OT JIPY-
rux (haKTopoB.

[Ipoananu3upyeM NPUYMHBI TMOBBIMICHUS W3-
HOCOCTOWKOCTH WHCTPYMEHTa B 3aBUCHMOCTH OT
ero marepuana. Ecnu nis abpa3suBHOrO M3HOCA
XapakTepHa BeIyllas pPojb TBEPIOCTH, TO IMPH
00paboTKe IpeBeCHUHBI TBEPAOCTh HMHCTPYMEH-
TaJIBHOTO MaTepHhayia, KpoMe TBEPHABbIX CIUIABOB,
HE UMEET PelIarollero 3HaueHUs, YTO BUIHO U3
Tabymie 2. B TO ke BpeMs BUJIHO, YTO yKa3aH-
HBIE MaTepHaIbl COIEPKaT PA3INIHOE KOJIHYe-
cTBO KapOuaHo# (azbl. [locTponM KpHUBYIO OT-
HOCHUTEJIBHONH H3HOCOCTOMKOCTH CTaje u ciuia-
BOB B 3aBHCHMOCTH OT COIEpKaHUS KapOMIHOM

¢aser (puc. 1).
Tabnnna 2

CpaBHHUTeJbHast H3HOCOCTONKOCTH

HHCTPYMEHTAJbHBIX MATEePHAJIOB

Mapxka crajau Kap- Teep- | HU3Hoco-
OuaHas 0CTh CTOIli-
paza, % HRC KOCTh

V8A 0 60 1

XBI' 3 60 1,3

9Xd 5 60 1,4

X6BD 12 60 1,5

X120 15 60 3

X12M 17 60 33

P18 25 60 3,5

Copwmaiit Ne 1 30 60 4,6

BK6-M 94 90HPA 30
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Puc. 1. BimsiHue polieHTHOTO coep KaHus KapOu-
HOM (pa3sl HA U3HOCOCTOMKOCTH HHCTPYMEHTA.

3akiouenne

Kak BuIuM U3 mpuBEICHHBIX AaHHBIX, CTOM-
KOCTh W H3HOCOCTOMKOCTh YBEJIWYHBAETCA HE
TOJIBKO OT TBEPAOCTH, HO M OT MPOLIEHTHOT'O CO-
Jep kaHus KapOuaHO# (a3bl.

Kpome toro BumHo, uro y craned 9X® u
9X®M wu3 KOTOpPBIX H3TOTABIMBAIOTCS IIHJIBI
JIETKO MOCTIKUMa TBEpHocTh He Oonee 60 HRC,
HO (akTuuyecku oHa He mpeBbimaer 40...45
HRC, tak kak OHM OOJDKHBI 00JIagaTh 3HAYH-
TEIbHBIM 3allaCcOM MJIACTHYHOCTH MJI1  OCy-
IIECTBICHUS MEPUOAMYECKON Pa3BOJIKHA U IIPaB-
KH 3yOpeB. B reTeporeHHpIX Marepuanax, paspa-
OOTaHHBIX HaMH, TBEPAOCTb MOXKET NPEBOCXO-
muth 45 HRC, 4To 3HauMTENBHO YBENMUYMBAET
CTOWKOCTb ¥ N3HOCOCTOUKOCTBH ITHIL.
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