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Ensuring of wear resistance of products. Testing of
engineering | materials for impact abrasive wear

Tlocranosnennem locygapcrsennoro komurera CCCP no cranpapram or 26 HosGpsa
1979 r. N2 4516 cpok BBefeHus ycraHoBnen
c 01.01. 1981 r.

Hacrosmnii craspapr pacnpocTpaHsieTcss Ha MeTa//IHYeCKHE Ma-
TE€pHAJbl, HX CILIAaBbl H KOMIP3HLHH HAa MeTaJJHYecKOH OCHOBe, a
TaKXe MeTajJINYeCKHe IOKPBITHA H YCTaHaBJAHBAET METOH HX HCHbI-
TaHHH Ha YJAapHO-aGpa3uWBHOe H3HAIIMBAaHHEe, BHI3BAHHOE MHOTOKPAT-
HbiMH TIpAMbBIMY ylapaMmu H3HallHBatouleficsi TOBEPXHOCTH O abpasHB-
HYIO HApOCJOHKY.

Crangapr He pacmpecTpaHsieTcs Ha MeTatdJbl H MeTa/JHYeCKHe
NOKPEITHST TBepAocTblo Menee HVI100, na nopuersie MaTepuadn co
cpeinnM pasmepom mnop Godee 0,10 MM, a TakXke HAa HWOKPLITHS TOJ-
1HHOR MeHee 0,60 MM,

CyluHocTh MeTOAAa COCTOHT B TOM, YTO TPOH3BOAAT  OBTOPHBIE
YAapp 0o6pa3lom uepes CJIOH TBEPABX aGPa3uBHLIX YAaCTHI IO HEMOA-
BHXKHOH HaKOBaJbHe ¢ 3alaHHLIMH 3Hepruel yAapa, CKOPOCTBIO H dac-
TOTOH COYRApeHH#, H OLEHHBAIOT OTHOCHTEJBHYIO H3HOCOCTONKOCTH
MaTtepHasa NyTeM CPaABHEHHs H3HOCA HCNLITbIBA€MBIX H 3TaJOHHBIX
00pasioB, HCOBITAHHBIX B HAEHTHYHBIX YCAOBUSX.

1. ANMAPATYPA U MATEPUA DI

HcneitatenpbHas ycTaHOBKA AAS NMpPOBeAEHHst MCHBITAHHI COCTOMT
H3 NPHBOJA, YAapHOro MeXaHH3Ma, OyHKepa ¢ HAMpPaBAAOIIMM KaHa-
JIOM M HeHNOJABHAKHOH HAaKOBAJBHH.

CxeMa HcnbITaTeNbHOH YCTAHOBKH MPUBeAeHa Ha yepr. 1.

YAapHBIH MeXaHH3M COJEpPXKHT NPHCIOCOBNEHHS MJisi KperJeHHs
o6pasua 6 M cbeMHBIX IPy3oB 8 Maccoit A0 30 Kr, ¢ NOMOIIbIO KO-
TOPBIX PEryJaHpylT CKOpPOCTh yAapa ofpasna 6 o CMeHHHH BKJaXHIN

Maparue odpuumansHoe Mepenevatka Bocnpemena
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Uepr. 1

2 HakoBa/abHu [ B JAManas3oHe  ckopocred v=0,5—5 M/c ¢ norperm-
HOCTBIO He Oojiee 2,5%, a TakkKe YCTPOHCTBO, cOfepiKalllee CMeHHBIe
TOPCHOHH, ofecrneyuBalollie 3ajdaHHe S5HEPrHH yjlapa B JHalla3oHe
E=294—294 [ c norpelHocTblo He GoJsee 2,56% npu sakpyuuBa-
HHM TOPCHOHA  HA Yrog  He MeHee 1H°, M YAapHHK 7 ¢ MOMEHTOM
HHEpUHY OTHOCHTENbHO OCH Bpallesus [y, =17,87-10—* kr-m?

IlpuBox Aonxen oGecrneuynBaTh 4acTOTy coyAapeHuil ob6pasna 6
H CMeHHOro BKJajblllla 2 HaKOBaJdbHM I B AnamnasoHe n=20—400 muu~!
C MOrPEINHOCThI0 MOAAEpKAHAS 3aJaHHOH yacToThl He Gosee 1 MHHT.

Bynkep 3 ¢ HanpaBasIOIIUM KaHaAoM § NpelHasHaueH JJIA NOAa-
YH MOTOKA YacTHL aOpasHBHOTO MaTepHaJsia B 30HY coynapenus. Han-
paBAdAlOWEA KaHan 5 AAuHOH 40 MM uUMeeT NpPSMOYro/JbHOe ceueHue
201 MM.

Henozasuxuas HakOBaJbug J0JXKHa HMeTh Maccy He Menee 50 kr.
CMeHHBIH BKJAa/bl, YCTaHABJIMBAaeMbli B HAKOBaJbHE, BHIIOJHAIOT
U3 craad 45 no TOCT 1050—74 tBepmocteio HV  640—
675 (3axanka 840°C B Boie, Temieparypa ormycka 100°C).
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Srajontsle o6pasupl seioaugioT 13 craag 45 mo F'OCT 1050—
74 ¢ TBepRocthio HV 598—0622 (sakasnka 840°C B Bofe, TeMHepaTy-
pa otnycka 200°C).

CMEHHLIH BKJAajbul HaKoBajdbHH (4epT. 2) H o6pasibl H3 3TajiOH-
HOrO M MCIBITBIBAEMOTO MaTepHasos (YePT. 3) H3TOTOBJASKOT MO 3-My
Kaaccy TOYHOCTH ¢ HIEPOXOBATOCTb Ra paboueh (Topuesoii) mno-
repxROCTH He 6ogee 2,5 Mxm no FOCT 2789—73.

MNpumeuanue  O6paborky pabounx NoBepxHoCTeli NPIl HCOHTAHWAX YO-
{HICTHIX MaTepHaJdoB NPON3BOAAT HIIHpOBaHyueM.
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lienapaajenbHocTh 3aKpellieHHbIX Ha YCTaHOBKE H B3aMMHO IpH-
KaTpx paboyux TOBEPXHOCTEl CMEHHOTO BKJajAbllllda HAaKOBaJbHU H
HennIThIBaeMoro obpasua He Gosee 0,05 M.

A6pasuBHbifi MaTepHas — KapGOua kKpemuusi  yepHeii no I'OCT
3647—71, sepuucrocteio 0,63 MM i ¢ OTHOCHTE/NbHBIM COJEPKAHHEM
pjaary "e Gosgee 0,159 mno macce, ucrnonb3ywT Aasd obmeld cpaBHHU-
TeJIbHOH OUEHKH H3HOCOCTOHKOCTH MaTepHaJoB NPH CTaHAAPTHHIX pe-
JKUMax HCIbITaHHI.

Hnas oueHKH H3HOCOCTOHKOCTH NPHMEHHTEJbHO K KOHKPETHBIM YC-
JOBHSIM HM3HAIUMBaHHsi AONYCKAETCs HCIOJAb30BaTh abpasuBHBHIA Ma-
TepHaJ, COOTBETCTBYIOLIMI BO3JeHCTBYIOLLeMY MaTepHany IIPH 3KC-
IJIyaTanHu, HO ¢ pa3MepoM dacTui He Gojee 0,8 mMm. B stom ciyuae
XapakTepHUCTHKU abpa3nBHOro MaTepliaAa MPUBOASAT B NPOTOKOJIAX
HCIIBITAHHH.

IIpumeuanue. [lpu HcnospzoBanku a6pasHBHOTO MaTepHalda €O CPeAHHM
pa3Mcpom uvactHy Gosee 0,63 MM HZomyckaercss NpHMeHEHHe HalpaBJfIOUIEr0 KaHa-
Jda mupHHOH B ceuennu Goaee 1 Mm (cM. depT. 1).

pu npumenennu cranjapraoro abpasuBHOrO MaTepHa/ta YKasbl-
BAIOT HOMep COOTBETCTBYMWOHlero craHiapra. IIpH nprMeHeHHH HecC-
TaHJapTHOrO ab6pasHBHOTO MaTepHala B IPOTOKOJE HCIBITAHHA yKa-
3blBalT BHA a0pasHBHOro MaTepHaJsa, MECTOPOXKJAeHHE HJIH 3aBOJ-
H3TOTOBUTENL (ISl HCKYCCTBEHHBIX MaTepHA/OB), MaKCHMaJbHBIA H
MHIHHMaJbHH{ pasMep uacTHy abpasnBa, HX TBEPAOCTh, CPENHIOIO
VIAebHYI0 HOBEPXHOCTH YACTHIL H ApyrHe AaHHble, HeOOXOJAHMble AJIS
HaeHTHGUKanuu aGpasHBHOTO MaTepHaJa.
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IMTpumeuanune J[donyckaercs NOBTOPHOC HCHOAB30BAHHE aOPasHBHOTO Ma-
Tepuana, HO He OoJiee Tpex pas.

HsHoc o6pa3uos omnpejensioT B3BeNIHBAHUEM HX ¢ IOFPEIHOCTHIO
He 6oaee 0,0002 r 1o 1 nocae HCHBITAHUMA.

IMorepst Macce o6pasia BCAEACTBHH H3HOCA NPU HCIBITAHHAX L0J-
JKHA cocTaBadaTh He MeHee 0,005 r.

Haa 0poMblBKH 06pa3uos nepejs HUCHBITAHHAMH H B3BelUHBaHHeM
ucnoassyior Geusun no 'OCT 443—76 u aueron no 'OCT 2768—
79.

B mnpegenax oAHOH CepUH HCTIBITAHHH TEXHOJIOTHSI H3TOTOBJEHHS
o6pa3nos Ao/rkHa ObiTh oauHakoBo#. Ilpu Mexannyeckoil o6paboTke
He JONMyCKaeTcs H3MeHeHHe CBOHCTB MaTepHalsa obpasila BC/EACTBHE
HarpeBa, HaKjena H T. M.

2, NOATOTOBKA K UCMbITAHMAM

2.1, Teepaocts 006pa3ioB H3 HCOBITHIBAEMOrO H 3TAJOHHOIO  Ma-
TepuaJos onpeneasior no [OCT Y999 75. [MoayueHHble AaHHBle 00
o6pasle H3 HCOBITHIBAEMOrO MaTepHa/a 3aHOCAT B IPOTOKOJ HCHbITa-
uHf, TBepiaocTp 3TalOHHBIX 00paslOB AOMKHA COOTBETCTBOBATH Tpe-
60BaHusM, YKasaHHbiM B pa3fA. 1. Otob6paHHble 06pa3ibl MapKHDPYIOT
KJeliMeHHeM Ha HepaboyHX MOBEPXHOCTSX.

2.2. BaaxknocTp abpasuBHoro Marepuaaa  nposepsitoT no [OCT
5382—73 u npu HEOOXOAUMOCTH AOBOAAT €e 10 COOTBETCTBHA Tpebo-
BaHKAM pasi. l.

2.3. O6pasusl mocae0BaTeqbHO NIPOMBIBAIOT NPOMbBIBOUHBIMH YKH[-
KOCTSIMH, YKa3aHHBIMH B pasi. l, TpocylIHBalOT Ha BO3AyXe H B3Be-
HIHBAIOT.

2.4, YcraHas/iMBAaIOT CMEHHBIH  BKJAAAGLII 2 HaKoBajbHH I (cMm.
uepr. 1). B yZapublii MexaHH3M BCTaB/IAOT o6pasell 6 H3 HCIbITbIBA-
€MOT0 HJIH 3TaJOHHOTO MaTepHaJa.

IpumMeuaHHe McnuTandio NOABEPralOT NMo Tpu obpasua H3 ITAAOHHOTO H
HCILTHBaeMOro MaTepuanoB. [Ipd ycraHoBKe M cbeme ofpasua He HolycKaercst
TIOBpEX/CHHE €ro NMOBEPXHOCTH.

2.5. Tlpu moJioKeHuH KyJaauka 9, COOTBETCTBYOLleM MaKCHMaJb-
HOMY yAaJeHuio o6pasua 6 OT CMeHHOro BK/Aajbilia 2 HaKOBaMbHU I,
IPOM3BOAST 3aKpyyHBaHHe TOpcHOHa [0 o 3HaveHuss MoMenTa Myp=
=39,258 H.M u 3aKpemsiioT TOPCHOH:

2.6. Ha yaapHblii MeXaHH3M YCTaHaBJHBAIOT CbeMHbE Ipy3bi 00-
niet maccoit 6,68 xr.

2.7. 3acnonky Gyskepa 4 OTKPBHIBAIOT M BKJIOUAIOT HPHUBOJ HCIIHI-
TaTeJbHOIl yCTAaHOBKH. IlponsBoasr mpupaboTky, ocymectsass 500+
=1 ygap o6pasna 0 cMeHHbIH BKJIa/blII HAKOBAJIbHH.

2.8. TlpupaboTKe NOABepraioT MOCAEIOBATENbHO BCE 00pasLbl H3
HCNBITHIBAEMOTO W 3TAJOHHOTO MaTepHaJioB,
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2.9. ITocne okoHuaHug npHpaboTKH Bce 06pasilbl NPOMBIBAIOT IIPO-
MBIBOUHBIMH KHAKOCTSIMH, NPOCYUIHBAIOT Ha BO3JAyXe H B3BEUIHBAIOT
B coorBercTBHH ¢ pasd. 1. Ecau npu sTOoM noreps Mmaccel ofpasia
menee 0,005 T, TO NPOAOAMKHTEILHOCTb NPHPAGOTKH YBEJHYHBAKT B
2 pasa.

ITpumcuanune, Ecai npu yBeIHUCHHH NPOACTKHTCIBHOCTH npHpaGOTKH

B 2 pasa ykasaunoe TpefoBanie BHOBb He BHINOJIAETCS, TO AajbHeHlIHEe HCIBITA-
Hus AQIHONG MaTepHada NPl BLIOPAUHOM PCXKHMC NPOBOIHTH HenelecoobpasHo.

3. NPOBEAEHME MCNBITAHMM

3 1.1lpn obueit  cpaBHHTEAbHO OLEHKe H3HOCOCTOMKOCTH HCIIHI-
TLIBAEMOro MaTepHaJja IPOBOAAT HCNLITaHHS ¢ Heprueft yaapa E=
=4,9 ]Ik, cKopocTi coyAapends u=1 M/c # 4yacToTe  COyAapeHHsS
n=100 muH"! uyTo ofecneuydsaeTcs YIrJIOM 3aKpydHBaHHA TODPCHOHA
(n. 2.5) u ycraHaBIHBaeMO Maccoil cheMHbIX rpysos (i 2.6).

3.2, Tlpu oueHke H3HOCOCTOMKOCTH MarepHaja TPHMEHHTENBHO K
KOHKPETHBIM VCJOBHSIM H3HaUIMBAHHs 3HAUEHHS KPYTsLlEro MOMEHTa
TOPCHOHA (Mxp), H.M, 1 obmeii Maccel ChEMHBIX TPYy30B (m), K,

B 3aBHCHMOCTH OT HeOOXOAMMBIX 3HauyeHHil >Heprum yaapa (£), Hx
H CKOPOCTH coyaapeHus (v), M/c, onpelesdioT no ¢opmyJam:

M, ,=3,82E40,131C;
m= %(0,08 U—l;:— —1,),

rae C — XapaKTepHCTHKa ¥XeCTKOCTH TopcloHa, Hem;
r — paccrosgue OT OCH BpalleHls yAapHHKa JAO HEHTpa THAXKeCTH
CBEMHBIX I'PY30B, M;
Iy — MOMEHT HHEpUHH yAapHHKa, KreM2,
3.3. JKecTKoCTb TOPCHOHA H0JXKHa OTBeuaTh yciaoBHio C<7,63 Myp.

ITpumeuanne J[omyckacrcs NnaBHOe peryJHPOBaHHE KECTKOCTH TOPCHO-
112 myTem 13MeHeHHst ero JUIHHBL [ (cM. 4epT. 1).

3.4. Heo6xoanmyio uactoTy n coyldapeHHs yCTaHABJAHBAIOT paBHOU
4acToTe BpalleHHs KyJaukKa, OTKPBIBAlOT 3acJOHKy  OGyHKepa JJsd
nojayn abpasWBHOro  MartepHa/ja B 30HY COylLapeHHsi M BKJAYAIOT
NPHBOJA KyJauKa.

3.5, McnblTaHna 3TaNOHHBIX H HCHBITHIBAEMbIX 06pa3noB, MPOBO-
ast B cooTBeTcTBHH ¢ nn. 3.1 wan 3.2, ocywecteass 1000+1 ynap.
ITocsie okoHuanis HcObITaHH 06paslbl NPOMBIBAIOT, TPOCYLIHBAIOT
Ha BO3JAyXe M B3BEIUHBAKOT B COOTBeTCTBHII ¢ pasfA. 1. Pesyasrarth
3adocsit B mporokoda. IIpHMep 3anucu mpHBeZell B pPEKOMEHAYEMOM
TIPHACKEHHH.

3.6. Ecnn OTK/IOHeHHe 3HAuYeHHsi TOTEPH Macchl OLHOrO U3 06pas-
OB B TpouecCe HcnbiTaHHA npesbiiaer 40% ot cpeasefi  notepH
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Macchl BCex HCHBIThIBACMBbIX 06pa3loB, TO HCULITAHHSI NOBTOPAIOT Ha
TPex HOBHIX 00pa3lax. B coOTBeTcTRHH ¢ n. 3.1—3.5.

3.7. Tlocne 2000 ymapoB HPOH3BOIAAT 3aMelly CMCHHBIX BKJIaJbl-
uIef HaKoBaJbHH.

4. OBPABOTKA PE3Y/IbTATOB MCNbITAHUA

4.1. Ilo pesyabTaTam B3BeLIUBAHHSI 00pa3UOB A0 M TOC/]AE HCIIBI-
TaHU{i ¢ onpejeseHHLIMI 3HepTHefl yiapa E, CKOPOCTRIO COyAaPeHus o
M YacTOTOfl COyAapeHiis n onpefe/seTcs CpPeiHsiss MOTeps Macchl 06-
PasuoB H3 3TaJOHHOr0 MaTepHaja gy H CpPejlHsigs NOoTeps Maccel 06-
PAa3LOB H3 IHCCJACAYCMOTO MaTepHaaa §y
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rile g,i3 gui — COOTBETCTBEHHO IOTEPsl MacChi AJs OT/eJbHLIX HC-
IBLITAHHBIX 3TAJOHHBLIX H HCcJelyeMblXx 00pasilos, T.
4.2, OTHOCnTeJ bHYIO H3HOCOCTOHKOCTh HCCJAEAyeMOro MaTtepuasia
(U) BbUHCAAIOT 1O Hopmyae

U— Zo u
Zub>

TAe P,, Py— COOTBETCTBEHHO ILJIOTHOCTb 3TaJOHHOrO H HCcaAedye-
MOro MaTtepuasos, rfcv?.

4.3. Ilpu samuci pe3vabTaTOB HCABITAHHI, HPOBEIEHHBIX C IEAbIO
OLIEHKH H3HOCOCTONKOCTH MartepHaja NPHMEHNTENBHO K KOHKPETHDIM
ycaoBHSM H3HalluBaHHs (M. 3.2), Heo6XOAHMO YKa3biBaTh PEXKIMDI
HCHOBITAHHT 06pa3uoB (xapakTepucTHKa abpasuBHOro MarepuaJa, ToJ-
IHHA ero cjaosi, aHeprus yjaapa E, cKOpOCTb COyAapeHus v, 4acroTta

coyiapenust #), K KOTOPHIM OTHOCHTCSI QaHHOe 3HauyeHHe H3HOCOCTOMH-
KOCTH.



HCILITaHYH Ha yaapHo-abpasnBHoe manamupanue no I'OCT
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NNPHJIOXEHHE
Perosendyemoe

OBPA3EL, NPOTOKONA
INPOTOKOJI

Hara 12.X1.1979 r. Hcnoanureas Mpanos A. T.

XapaKTepHCTHKH MaTepHasos

Martepuan HaumenoBanue rocr, vy TepMoobpaboTka TBC}};';OC“’ ””?}‘c‘ﬁ?“"
Marepnan Cranp 45 FOCT | 3akaaka 840°C 598622 7,8
3TajJ0Ha 1050—74] B Boay. OTnyck

200°C
‘ .
Hecnenye- Crams Y10A | TOCT | 3axanka 740°C B | 775—810 7.8
MBIl MaTe- 1435—74| sony. Otayck
pian 180°C
PaaMep uac- Teepaocrs, Ynenbnag no-
Matepuan Hanvenosauuc rocT, TY THU, MM Kre/mumd BEPXHOCT,
| o2 /T
A6pasusnntit | Kapoun kpemuus | TOCT 0,63 2900—3500 —_
Marepuai vepnsiit (KU-63) | 3647 - 71
Pexum ucnbirannit
Jnueprus ynapa E, CkopocTb coynapenius,] Yacrora coymapenus, [TpoaoaxuTeabHOCTL NCNbL-
K M/c M TaHu# (KONMHYECTBO yAapOB)
4,9 1\ 160 ‘ 1000
PesyabTaTshl HCHbLITaHH#
Motepuan | Hovep oopanua|  Haciitien | Masctocte | Hotepn | Cresut roreps
1 30,3477 30,3137 0,0340
Marepuaa 2 30,2406 30,2050 0,0356 0,0352
3TadOHa 3 30,4147 30,3786 0,0361
(1
(%)
1 30,9048 30,8723 0,0325
Hccaenye- 2 30,2406 30,2050 0,0356 0,0352
MBIl MaTe- 3 30,4147 30,3786 0,0361 .
puaa (4)
(5)
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OTHOCHTEALHAS HIHOCOCTORKOCTH

Ags Py _0.0352)(7.8
Agy-p ~ 0,0328X%7,8

U= =1,072.

oanucs

Penaxkrop . B. Bunoepadckas
Texuunueckuft pepaxrop JI. f. Murpoganosa
Koppekrop A. I'. Crapocrun
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