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Mertop onpeaeTeHHA MUKPOTBEPAOCTH H MUKPOXPYIIKOCTH

Coalsand anthracite. Determination method
for microhardness and microbrittleness

IToctanosnenuem TocynapcrBeHHoro komurera cranaaproB Cosera Musauctpos CCCP or 29 okradpa 1975 .

Ne 2743 nara BBeeHHA YCT2HOBJIEHA
¢ 01.01.77

OrpanxveHue cpoka JeHCTBHA CHATO N0 nporokomy Ne 7—95 Mexrocysapcrsednore Cosera Mo CTAaHAAPTH3IAIMA,
MeTpoaornd u ceprudpukannn (MYC 11-95)

Hactodwuit cTaHgapT pacrpoCTPAHASTCA HA KaMEHHBIE YK W aHTPAUMUT U YCTAHABNUBAET METOMbI
OrpenesieHU MUKPOTBEPAOCTU ¥ MUKPOXPYTIKOCTH BUTPUHHUTA KAMEHHBIX YIUiel M aHTpauuTa B aHLITU(PD-
OpHKeTax ¥ aHUTH-KYyCKax.

CyLUHOCTb METONOB 3AKITIOYAETCH B USMEPEHUH JUArOHANM KBAAPATHOrO OTIeYaTKa, OCTaBLUErocsq Ha
MTOBEPXHOCTU UCIIHITYEMOrO 00pa3La nocyie BaaBIuBaHUS aIMa3HOIo HAKOHEYHUKA NMpaBUABHOH YEThIpEX-
rPAHHOM NMUPaMUALI [TOX MOCTOSHHON HArpy3Kou P, NMPUIOXKEHHON! B TeUeHHE OMNpeneIeHHOro BpeMEHH.

MeTton onpeneneHna MUKPOTBEPAOCTA U1 MUKPOXPYTIKOCTH yI/Ieil U aHTpaLWMTa NpeaHasHayeH 1A CpaB-
HUTEIBHOM OLIEHKHU HX QHU3UKO-MEXAaHUYECKHX CBOMCTB (MEXaHHYECKOM TPOYHOCTH, Pa3MOIOCITOCOOHOCTH,
OpOOHMMOCTH U T. 4.) MO MAJIOMY KOJIMYECTBY CPEIHEINACTOBO# Mpo6bl, LA YCTAHOBIEHUSA INYOUHbBI META-
MOPOUYECKUX U3MEHEHUM OpraHM4YeCcKOro Martepuana, and KiiacCUMQUKALMOHHBIX Lefeil U AN NPOBeaeHUA
UCCEAOBATENbCKHUX HCITBITAHUH.

(A3menennasn penaxous, Asm. Ne 2).

1. METO OIIPEAENEHUA MUKPOTBEPAOCTH 1 MUKPOXPYIIKOCTH BUTPUHHUTA
KAMEHHBIX YTJIEN 1 AHTPAIIMTA B AHIIUTU®-BPUKETAX

1.1. OtBop npod 1 UCTBITAHKE YINel Ha MUKPOTBEPAOCTL U MUKPOXPYTIKOCTE NMPOBOAAT HA aHULTAPD-
OpukeTax, noarorosjaeHHbIX B cooTBeTcTBUU ¢ [OCT 9414—74.

l.2.AnmaparTypa M MaTepuamn sl

1.2.1. Ins npoBeAcHUS UCITBITAHUNA TPUMEHSIOT:

nprubopst THna IIMT-3 u ero Mmogupukauuu.

[TIpubop nomxeH ObITh XOPOLIO 3aLHILUIEH OT BO3MOXHBIX BUOpaLIHi;

CO/b KaMeHHYIO (MOHOKPHCTAI);

Macno keaposoe ummepcuoHHoe no FOCT 13739—78 ¢ xkoadduumuentom nperomnerHus 1,515,

TAMITOH BaTHBLIN U3 MATKOH HEBOPCUCTON TKAHU pasMepoM 2 X2 cM.

1.3.MoanroToBKa K MCINBITAHMUIO

1.3.1. Tlepen ucribiTaHMEM MPOBOAAT HACTPONKY NMpUbOpa 10 3TATOHY — KaMEHHOM con (6e3 IoTHPOB-
KH, Ha CBexXeM CKone).

H3anaune opuunansuoe Ilepenegarka BOCNpEmEHA
»*

* H3danue (cenmsbpe 2000 2.) ¢ Hamenenuamu Ne [, 2, ymeepucdennoimu ¢ anpeae 1981 2., mapme 1986 2.
(HYC 6—81, 7—86)

© UanatenscTBo craHnapTos, 1973
© UITK Usparensctso crannaptos, 2000
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1.3.2. McnbiTyeMbiit o6paseu yCTAHABNMBAIOT HA NPEAMETHOM CTOAMKE Mpubopa Tak, YTo6k! B mpouecce
UCTIBITAH WA OH HE CMEWancs v He nporudancs.

1.3.3. [ToBepxHOCTL yyacTka, MOMIEXALUETO UCAbITAHUIO, JOJIKHA ObITh YCTAHOBNEHA NMEPNEHIUKYASPHO
HarnpaBIEHUIO repeMeLieHUs MUpaMUIbl TPy BAABIUBAHUH (CM. YEPTEX).

[.3.4. ITprHUMaeMbIil K MCTIBITAHHIO HA MUKPOTBEPIOCTD YYaCTOK HE JOMXKEH UMETh BUAUMAbIX TPELLMH.
TpewHbl, rpaHULbLl CROEB, BKITIOUEHUSA JOMXKHbI pPACNONAraTHCA Ha PACCTOAHUNA HEe MEHbllieM OBYKPATHOM
BEMWYUHBI AMaroHaay orneyaTka (CM. MPpUAOXEHHUE |).

[.3.5. PaGouyio roBepxHOCTh UCITBITYEMOIO U3ACAUA CMA3bIBAIOT MMMEPCHOH-
HbIM Mac/jioM. [L1st 3TOro Ha rnoBepPXHOCTL HAHOCAT OAHY-[BE Kalllki Macja U pacTH-
ol pAlOT TAMITOHOM 10 00pa3oBaHUA TOHKOH CIUTOWHON nieHkH. CMa3aHHbI aH WK -

n_ OpMKET BLHIASPXUBAIOT NMPHU KOMHATHOW TemMnepatype |—2 CyT, mocie yero nposo-
< >

AT UCTIBITAHNA.
”

4. [TpoBeneHune UCNBITAHUSA

/ [Ip1 MCIBITAHMM Ha MHUKDOTBEPAOCTH MPUMEHSIOT Harpysku: 0,196 H
NG TN (0,020 xrc) — mns yraeit v 0,392 H (0,040 xrc) — nns anTpauuTa.
>AL‘. KOnMu4ecTBO OTNEYATKOB NP UCITBITAHMUA HA MUKDPOTBEPAOCTD OMNpPEAESIOT B
‘& 32BUCHUMOCTH OT TpeOyeMOi TOYHOCTH OKOHYATENBLHOrO PE3YILTATA, HO OHO JOIKHO

ObiTh He MeHee 30.

(M3menennas pexaxuua, Usm. Ne 1, 2).

1.4.2. [Tpu ucnbITaHUKU Ha MUKPOXPYTIKOCTb IPUMEHSIOT nepeMeHHbie Harpy3aku ot 0,020 H (0,002 xre)
no 1,960 H (0,200 xrc) ¢ warom 0,020 H (0,002 xrc) nns KameHHsiX yraei u ot 0,294 H (0,030 krc) ao
1,960 H (0,200 xrc¢) ¢ warom 0,049 H (0,005 kr¢) — ana aHTpauuTa. Ko1MyecTBO OTIIEYATKOB NPU KAXIOM
Harpy3ke JoyikHO ObITh paBHBIM 20. K3mMepeHHe OT MEHAWMX HArpy30K K OONBLUKMM 3aKaHYMBAIOT IPH
Harpy3ke, Bbi3biBalolleil MOABAEHNE CKOJIOB U TPELWIUH Y BCEX OTIIEYATKOB.

1.4.3. HarpyxxeHnne ocyLLeCTBASIOT BPYYHYIO, [J1aBHO, 0e3 TosukoB B TedeHne 10 c¢. [Tpononxurens-
HOCTb BBIOEPXKHU IMOA Harpyskoi — 5 ¢, cHaTHe Harpy3sku — 10 c.

1.4.2, 1.4.3. (M3menennan penakuus, Mam. Ne 2).

[.4.4. I3mepeHre guaroHalei OTre4YaTkoB BbIMOMHAKT HA MUKPOCKOIE B CBETJ/IOM MOJIe C TOYHOCTHIO
OOHOTO HaMMEHbLLEero AeJIeHUA WKanbl npy padoTte ¢ 3nnodbexTHBOM anepTypbl A = 0,65.

1.4.5. Ucneitanusa nposoasat rnpu temneparype 20 £ 5 °C.

[5,O6paboTka pe3ynbTaToOB

[.5.1. Hucno tBepaoctu (A) B MIla setuuncastot no gopmyne

2P - sin =
H =—'—*'—2'—“2“'=1,8544 -%-,

a a

roe P — Harpy3ka Ha nuMpaMuay, Krc;
O — YrON MEXOY MPOTHUBOIOJOXHBIMY IPAHSAMH NHMpaMHUIbl NMPU BepLUMHE, paBHOMH 136°;
a — QJIAHA OUaroHaay rnocje CHATHA Harpy3ku, MM.

1.5.2. KOHTpOAL TOYHOCTU OCYLLUECTBIIAIOT 110 BETUYUHE JOMYCTUMOrQ pacXoXaeHUA MEXIY ABYMHA Ia-
PAINENbHLIMY OTIPEAENIEHUSIMY CPEAHUX 3HAUEHMI MUKPOTBEPAOCTY Ha OAHOM anuwind-Opvikere. JomycTrmoe
pacxoKaeHWe MEXIY MapaiieabHbiMU ONpeaeneHUAMU CPeOHUX 3HaYeHUH MHUKPOTBEPAOCTH 10 BUTPHHHUTY He
NOTKHO MPEBbILIATL 5 % OTHOCUTE/IbHBIX.

[.5.3. Yucno xpynkoctu (N) B MpouUeHTaX BbIYUCAAIOT NO Qopmyne

2
N=g—— 100,
(Pn + Pn-—l)(Nn — Nn—l)
rae P, — Harpys3ka B n-ii CEpHHU OMNBITOB,
N.’l

g, — ObLIee KOMUYECTBO OTNEYATKOB B 71-H CEPHHA ONBITOB.
1.5.1—1.5.3. (M3menennan pegaxkuus, U3m, Ne 2).

— YHCJIO OTIEeYaTKOB C TPEIUUHAMM U CKOJTaMH B 71-H CEPUU OMbITOB;
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|.5.4. KOHTpONb TOYHOCTH OCYLLUECTBIIAIOT (10 BETUUMUHE JONYCTHMOrO PACXOXAEHUS MEX LY ABYMS Ma-
paifenbHbIMK ONpeseeHNAMM MUKDOXPYTIKOCTH, KOTOPOE HE JOMKHO NMpesbilaTh 5 %.
(BBenen ponoaiuureanto, Mam. Ne 2).

2 METOJ OIIPEOENEHWS MUKPOTBEPJOCTH I MUKPOXPYIIKOCTU BUTPUHUTA,
KAMEHHBIX YTJIEA 1 AHTPAIIUTOB B AHIIIVIND-KYCKAX

2.1. OTbop npod M UCMBLITAHHUA HA MUKPOTBEPAOCTb BUTPHUHMTA aHTPAUMUTA MPOBOAAT B aHWIUGD-
KYCKAaX, NMOATOTOBIEHHLIX U3 LEIBIX KYCOUKOB yrasa pasMmepom 10x10x 10 MM 1 ©Gosiee B COOTBETCTUU C
[OCT 12113—=94.

22 AnnapaTtypa, pacCTBOpPbB M MaTepHuarnbl

2.2.1. Insa nposeaeHUs UCTIBITAHUSA NMPUMEHSIOT:

mMukporeepaoMmep [TMT-3 1 ero Moauukauuu.

Muxportsepaomep cHabXKaoT NOASIpU3aLIOHHbIMHK CBeTODUNbTpamu [1h-32, ogHMM U3 KoTophix (110-
JISIpU3aTOp) YCTAHABAUBAIOT B IHE3J0 OCBETHUTENA MUKPOTBEPAOMEpPA, a BTOPO# (aHANU3aTOp) — Ha OKYaAp
OKYNSIPHOr0O MUKpPOMETpA; BbIOOp yyacTKa [IIA OnpeaeneHUA MUKPOTBEPLOCTH MPOMU3BOAAT B MOIAPU30OBaAH-
HOM CBETE;

pacTBop napadura B 6eH3uHe 8 cootHoweHuu 1:300 (1 r napaduna na 300 mn GensnHa);

TAMITIOH U3 BaThl UJTU MATKON PJIaHENEBOI TKAHHU.

23. fToarorToBKxa X HCHOBITAHHIO

2.3.1. MuKpOTBEpOOCTh OMpPEaeIAIOT Ha ABYX MOMMPOBAHHLIX MOBEPXHOCTAX, MapaJlIeIbHbIX U [TEPIieH-
AUKYSISIDHBIX CITOMCTOCTH.

J1na KOHTpOst HA KaXXAOM aHLWIH(-KYCKE MOJUPYIOTCH ABE NPUOAU3UTENBHO B3aUMHO-TTEePIrIeHAUKY-
NApHBIE MITOCKOCTH, B CBOIO OYepeab NEPNEeHANUKYIAPHbIE MITOCKOCTH CIOUCTOCTH, YTO MO3BOJIAET U3IMEPHUTD
TPAHCITOPTHPOM YrOJ MEXAY MIOCKOCThIO CIIOMCTOCTH M OTIOIMPOBAHHBIMU IJTOCKOCTAMU. B cnyuae oTkoHe-
HUS yria oT npaMoro 6onee yem Ha 10°, Mpou3BogUTCA HOBBIM cpe3, utmnudoBaHue K NOJIMPOBAHUE MOBEPX-
HOCTHU DaHHOro odpasua.

(U3menenHas pepaknus, M3m. Ne 2).

2.3.2. (Mckmogen, M3m. Ne 2).

2.3.3. Ha nopepxHoCTh aHWNUP-KYCKA BATHLIM TAMITOHOM HAHOCAT Y3KY10 NONOCKY pacTBopa napaduHa
B OeH3WHE neprneHANKYAApHO CIIOUCTOCTH. K U3aMepeHraM npuctynawt rnocie 20—30-MUHYTHON BhIAEPXKH
aHWAKUDa Ha BO3ayXe iA McTapeHUA pacTBopuUTens. ['OAHBIMHU [UTA ONpenefeHUst MUKPOTBEPOOCTH NMPHHU-
MAaIOT YYACTKHM aHWIHMda, Ha KOTOPbIX napaduH o6pasyeT CIIOLIHYIO MJIEHKY CO CNnaGbiM KOPHYHEBBLIM
OTTEHKOM. YHACTKH C ApKOH nHTepdepeHUMOHHOW OKPacKOH 13-3a OOMbLION TOMMHDI IIEHKHY IS 3aMEPOB
HenpuroAaHsel. [T1ocse rposeaeHUA 3aMEPOB WY NPpH HEOOXOAUMOCTH YAYYLUIUTD MNIEHKY HHAUKATOP YOAUISAIOT
r1aHeNbIO UM CYXUM TaMITOHOM. TakuM Xe 00pa3oM yJaISI0OT UHAMKATOD C [TOBEPXHOCTH aIMa3HOM nmupa-
MUWIOBI MTOCJIE KaXOAOro Harpy>KeHus, He CHUMast ee ¢ MUKpoTBepaoMepa.

2.3.4. (Mcxmogen, M3m. Ne 2).

2.3.5. B nongapu3oBaHHOM cBeTe BbiOUPAIOT YYACTOK aHWIIM(a C paBHOMEPHOM TOHKOM TIJIEHKOM rapa-
duHa, Ha BUTPHHUTE 6e3 BKIIOYEeHUH MUHEPANbHBIX BELIECTB, BAAU OT TPELUMH, FPaHUL] pa3aena ClI0eB U
OPYTMX HEOAHOPOAHOCTEH U MMOBOPaYHUBAIOT CTONIUK [UTA INPOBENEHHS UCTTBITAHUA.

24 [lpoBegeHne UCcOBITAaHUHA

2.4.1. YcnoBust nposeneHns UCNBITAHWN JOIKHBI COOTBETCTBOBATL TpeboBaHUAM PykoBoacCTBa K npu-
bopy.

2.4.2. llpu ucnelTaHUM Ha MHUKPOTBEPAOCTb B AHUWIIU(Q-KYycKax npuMeHsoT Harpy3ku 0,196 H
(0,020 xrc) — mna xaMenHsix yrneit u 0,392 H (0,040 xrc) — mns aHTpauuta. OTtrnedaTku ¢ AedekraMu,
3aTPYOHSIOWMMHY U3MEpEeHME JUTHHBI AMArOHaNN, U3 PacyeTOB UCKIIIOYAKOT. BpeMs HarpyXXeHus, BbIAEPKKHU U
cHATUA Harpy3ku cootrBetcTeeHHO 10,5 1 10 ¢. [lnnHa anaroHanu oTnevyaTkoB OnpeneasaeTcs Kak rnonycyMma
IUIMHEBL 06eux auaroHanei. Ha ceyeHUsIX, nepneHIuKyAIpHOM U NMapaLIe/ibHOM C/IOUCTOCTH, MONYyYaloT OTIE-
YaTKU C U3MEPEHHUEM UTMHbBI 00eHUX AHATOHANIEH.

(M3menennas penaknua, Mam. Ne 2).
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2.4.3. CyMMapHoe YHCNno H3MepAaeMbIX OTIEYaTKOB BBIOMPAIOT C yueToM pa3mMepa AMaroHaaIu no rabauue.

PasMep aAnaroHanu CyMMapHoOe Yucao

B ACIAEHHNAX OK’)UIH]JHOI"O MHKPGMeTpa B MUKpPOHAX HIMEDACMBIX OTIEYATKOB
bonee 80 Bonee 24 20
60—80 18—24 30
40—60 12—18 | 40
MeHee 40 4 Meree 12 50

2.4.4. [Ina uaMepeHus QMAroHaIU OTIIEYaTOK [MepeMELLIOT KOOPAHHATHBIMHM BUHTAMH CTOJIMKA MHKPO-
TBEPAOMEPA B BEPXHIOO YacTh NOJS 3PEHMSA, B MTONAOCY, MEPEKPLIBAEMYIO MOABHKHBIMY ClIApeHHBIMU LUTPH-
XaMH OKYyJISpHOro Mukpomerpa. CoBMeLLEHHE Hayana AMaroHajIM CO WITpUXAaMU MHUKPOMETpPA, KPaTHBIMH
100 penenuam ero 6apabana, HEpONYCTUMO. BpauieHreM Gapabada JOCTUTAOT TAKOrO MOMOXEHU, KOraa
HAYaI0 AUaroHaan WM yTOJ OTIIEYATKa COBIMANALT C CEPEAUHON MPOMEXYTKA MEXAY CriapeHHBIMH LLITPHXaMH.
STOMY MONOXKEHHUIO COOTBETCTBYET [IEPBBIA OTCUET Ha OKY/IIPHOM MUKpoMeTpe. [TepeMecTHB criapeHHbie IUTPHXH
K MPOTUBOMOIOXKHOMY YINy OTIEYATKa, KOrAA Yrofl COBMAAAeT C MPOMEXYTKOM MEXLY WTprXxaMu, GepyT
BTOpO# OTCUET. Pa3zHuLa MeXay OTCYETAMHU JAaET pasMEP JUATOHAIHU B AeNIEHUAX OKYIAPHOTO MHKPOMETDA,
[TOC/JIe YEro yepel UeHyY AeNeHU KAl NEPeXoqdAT K pa3Mepy OTIeYaTKka B MUKDOHAX, BBIYUCIIAA €ro C
TOYHOCTBIO A0 JECATHIX A0NEH MUKPOHA.

25,006paborka pe3ynbTaToOB

2.5.1. Yucno TBepaoCTH WA KAXIOro CeYeHUA BBIYUCAAIOT 110 opMyne m. 1.5.1. CpeaHee mna aHuutHd-
KyCKa 3HaYCHHE MUKDOTBEPAOCTH OMNpeaeIAeTcs nNo Gopmyne

H=2/3H_+1/3H,

in?

rne A v H__ — MakCUManbHOe U MUHUMATbHOE 3HAYEHUS MUKPOTBEPIOCTH, ONpee/IieMbIE COOTBETCTBEH -
HO B CEYEHUSX, TIEPIIEHIUKYIAPHOM U NTapainenbHoM crnouctocTu, Mlla,

2.5.2. KOHTpOnb TOYHOCTH [PH OTNpeaeaeHUAX MUKPOTBEPAOCTH OCYILECTBASIOT 10 BENTHUYUHE JOMTYCTU-
MOIrO DACXOXIEHHUA MEeXOY OBYMSA NapajllIeNbHbIMHU OMNpeaceHHAMHK, KOTOpOe He HOIKHO IpeBbiuaTh 5 %
OTHOCHUTEJIbHbBIX.

2.5.1, 2.5.2. (M3menennan pexakuuda, Yiam. Ne 2).

2.6. OnpeneneHue MUKPOXPYNKOCTH KaMeHHBIX YI/IEH MU aHTPALlMTOB B aHUITH(D-KycKax U KOHTPOJIb
TOYHOCTH OMNpeaeneHUN BHIMONHAIOT METOAOM, YCTaHOBMEHHBIM B . 1.4.2, 1.4.3 4 .5.

(Beenex nonoanurennHo, M3m. Ne 2).
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ITPHITOXEHHE 1
Cnpaeouroe

BHEIIHUI BUI OTIIEYATKOB

[Ipu onpegeneHUU MUKPOTBEPAOCTH yrien (yBenuueHue 800%)

i NS WA

: P ol + LR
l _t'“"":: £ -*t"l"‘ '+ ‘_'rl"?-r o

3 {;.:
"
P *o

L4 -
LT - LA T
-

. br, P o
gt

L

ITPUIIOXEHHME 2. (Mcxnogeno, Mam. Ne 2).
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