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Metoa onpesensmna MHKPOTHEPIOCTH H MMKPOXPYIIKOCTH 21206—75*

Cealsand anthracite. Determination method
for microhardness and microbrittleness

[octanosaenies [ocyaapcTeenfiors mommrera crangapros Cosera Mumnctpos CCCP or 29 oxTRlpa 1975 .
Ni 2743 nata speqenss yeTaHORTeHA
c 00077

OrpanHweswe cpoxa geficTsaR CHETO no oporoxory MNe 7—95 Meacocynapersennoros Conera mo CTARTA FTHIZ NN,
METPOAOTHE W ceprrdmiamnn (HYC 11—95)

Hacromuui crannapr PACTIDOCTPAHAETCS HA KAMEHHME Yraw H AHTPAUHT M YCTAHABMHEBACT METOIH
ONPeIeNeHHA MHKPOTBEPAOCTH M MUKPOXDYIIKOCTH BHTRPMHHT2 KAMEHHRIX YTl H aHTpaunTa B AHLLTH]-
BpHreTax u aHwHp-KycKax,

CYLWHOCTS METOOOB JAKTOMASTCH B HIMEPEHHH IHATOHATH KBANDATHOMD OTMEYATKA, OCTABLUSIOCH Ha
MOBEPKHOCTH WCTIRITYeMOr0 0BPallLa MOGe BRARTHBAHNKS AMMATHONO HAKOHEYHHKA NPRBANEHOH YEThipex-
TPAHHOA MHPAMHIL MON NOCToTH HoE HArPY3Kol P, NpHIOKEHHOR & TeueHue OMPeNsIEHHOTO BPEMEH M.

MeTog onpenenenis MHKpoTBEpIOCTH M MHKPOXPYTIKOCTH YINEH H BHTPAUKT NpeaHAIHAYEH 1A Cpas-
HHTENBHOR OUEHKH MX D HIHKO - MEXAHHMECHHY CEOMRCTE {MexaHYecKoi NPOYHOCTH, PAIMONOCRoCoBHOCTH,
ApoGHMOCTH M T. 4.) fo MATOMY KOMHYECTRY cpenHennacTosod npodel, ana YCTAHORTIEHMA rMyOHHL MeTa-
MOPOULECKHX HIMEHEHHI OpraH i ecKoro MATEPHANS, LA KTACCHPHKALMORH MY Lenel o A NpoBEncHHE
HCCTEIOBATENLCKIT. HOMLITAHMIL.

(Hamesennan penarmun, Ham. Ne 2).

1. METOI ONIPETENEHHS MUKPOTREPIOCTH H MHKPOXFYTIKOCTH BHTPHHNTA
KAMEHHBIX YTJIEA M AHTPALIHTA B AHTILTH®-EPHKETAX

l.1. Ordop npof 1 HensTanue ¥INeH H3 MHKPOTBSDIOCTS H MHEDOXDYIKOCTS NPOBOAAT HA AHULTHG-
BpPHKeTEX, MOATOTORICHNEIX B COOTBETCTRIN © MOCT 9414—74,

L2 Annaparypa #n MATEDHANK

L2.1. g nposeasHHa HensiTaui NPHMEHAKIT,

nmprdops THna MTMT-3 wero MOIH(HKALIHH,

[Tpubop momxes GuiTe x0poLo SamHULE: oT BOIMOKHEDX BAGDILHE!

COMTL KAMEHHYH (MOMOKpHCTAIR)!

MACND Kenpokoe umMepcHoHHos no TOCT 13739—=T73 ¢ KOAMpHUHEHTOM MpenosmaeHn 1,5 I5;

TAMIOH BATHBIH H3 MATKOR HEBOPCHETOR TKaHK pasmepam 2x2 M,

1.3.MMoAroTOoORKE K HENWTAHK I

L.3.1. Tepen wensrtanmem nposogar HACTPOHKY MpHBOpa Mo ITANOHY — KameHHOR cony (6e3 MOAHpoB-
KH, HA CBaXEM CrOME),

Hanaswe odmumansnoe Hepenevarxa socupemena
*

= " Hadawue (cewmatips 2000 ¢ ) ¢ Hamesenwnug M I, 2, pmeepwcdennsms & anpete 1981 2., mapme [958z,
(HYC 6—81, 7—3&4)

£ Hanarenserso crangapros, 1975
@ HITK Hagarenscreo craunapror, 2000
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C.2TOCT 21206—75

1.3.2. Henbimyemurit ofpazey verasasrManoT vy MPEAMETHOM CTOMHKE NPHEOPE TaK, yTodel g npaecce
HCTIBITAHHA OH He CMewanca i He nporuBancs.

.3.3. MosepxHocTs viacTxa, nonnexagers HCMWTIHHIO, NOMKHE BbiTh YCTAHOB EHA MEPREHLKKYAAPHO
HANPARMEHHIO MEPEMEIUCHMA 1THpIMILTb TIPH BOGBAHBAHNK (CM. wepTex).

[.3.4. TIDHHMMaEMBID K HCRETIHHD Ha MHKPOTECPIOCTE YMACTOK HE JOIKEH HMETL BHIMMEX TPEWIHH.
Tpewmsnsr, rparum CROSE, BKIIIONEHHA JOMMHB PACTOMACATECA Ha PAtCTOAHHH He MEHBLICM ABYKDATHOR
BETHUHHELIHATOHWIH OTTEYaTKE (CM. NPHAOKEHUE 1),

1.3.5. Pofiouyeo nosepxHocTs HCTIBITYEMOID MIATEMWA CMAILIEINT HMMEpPCHOH-
Heasm Macnam. Dra atore ga NORCPXHOCTE HAHOCAT GOHY-IBE KanmH MACTA H pacTH-
PAICT TAMIOHOM 10 0GPAICBAHHA TOHKOR CIUTOWIHOMN raeHky, CMasaHHbIA anwmud-
Opuker BEASQHHEDIOT NpH KOMHATHOH TeMnepatype 1—=2 cyr, nocns yera Mposo-
JAT HCNBITAHMA.

ld. Tlpoeseaenye HEMBITAHHS

[Mpw wenwramme  wa MHKDOTBEDOOCTE MPHUMEHAIT HArpYIKM: 0,196 H
(0,020 krc) — win yrnef o 0,392 H (0,040 kr¢) — ang AHTPALMTA.

KOTHYECTRO OTNEYATKOB NP HCMBITARKY Ha MUKPOTBEPIOCTE ONPEneNAKT B
JABHCHMOCTH OT TpeByemol ToYHooTH OKOHYATeALMOMD PESYNBTATA, HO OHO JOMKHD
BBITE HE MeHee 30,

{Hamenennan penakuma, Ham, Ne 1, 2),

1.4.2, TIpM venerranme ua MHEROXDYTIKOCTS [TDHMEHSOT NEpeMEHHbIE HAFDYIIH OT 0,020 H (0,002 kre)
no 1,960 H (0,200 kre) © warom 0,020 H {0,002 krc} ana KAMCHMELX yTned w o 0,294 H (0,030 KIc) mo
1,960 H (0,200 krc) ¢ warom 0,04% H (0,005 kre) — ana AHTpauwTa, KonkyecTeo oTneyarkon APH KasIod
HATDY3IKe JONMHO GWTE paBHEM 20, Hamepene o7 MeHblunx HATPYIOK K BOABLIMM 3axaqyHEa T npH
HATPY3IKE, BRIIBIBEAWER MOARTEHIE CROTOE H TPELIMH ¥ BCEX OTEYSTHOE.

[.4.3. Harpyxenne ocywecTansmT BPYHHYIO, NAasHO, Ge3 ToNYKoB B TeueHie 10 ¢, [Mposonxurens-
HOCTE BEIOEPMKKH MO HArPY3KOR — 5 ¢, CHATHE Harpyaks — 10 e,

L2 143, (Hamenennan penaxuma, Hiv. Ne 2).

[.4.4. Mamepense nuaronanei orneyaricos SEIMOMHAKT Ha MHKPOCKOME B CBETAOM MOME ¢ TOYHOCTRHD
GAHOTD HAMMEHBLWErD NENEHIA WKANLL Npy paBorte ¢ AMHOTBEKTHEOM AREDTYPHL A = 0,85,

1.4.5. Henwranma nposonsr npw Temnepatype 20 £ 5 °C.

I.5.08padoTrs Pe3ayaeTaTOR

1.5.1. Ynene teepaoctu () 8 MIa BEMHMCAART N0 dopsyae

2P sin 3
H=———L _ 3544 _F_;.I
a

rae P — Harpyixa ua MHPAMHIY, KTC:
(% Yron Mexay NpoTHBONOMOKHEIMH [PAHAMM MTHPAMMIEL NpH BepuinHe, pasHol |36°;
@ — ENHHE DHATOHATH ROCRe CHATHS HACDYIKH, MM,

1.53.2, KonTpons TouHocTH OCYWECTRIAIOT M0 BEMHUHHE AOMYCTHMOTO PACXOMIEHHA MENIY IBYMA Ma-
PARNENEHLIMH ONPEISIEHHAMH CPEIHHX IHAYEHHNA MHKPOTBEPIOCTH HA OOHOM aHWg-BpHikeTe, Honverasoe
PACKOAKICHHE MEXDY NNADANNEN bHEIMH ONPEIENEH UMK CPeOHHX IHAYeHHA MHKDOTSEPIOCTH Mo BHTRHHHTY He
LOMAHO NpenslwaTs 5 % oTHOCHTERBH BIX,

1.5.3. Yucno xpynxoctu (V) e MPOLEHTAX BEIMHCARIOT N0 hopMyie

4 qn
- 104,
"::I * Ef—];“[""rn - N.u-l]

."'i"nzl{

Tie P — Harpyaka B n-f CEPHE DMLITOR;
N, — YMCH0 OTMNEYATKOB ¢ TPEWHHAME M CKOAAMK B n-ii CEPHI OMEITOB;

d, — oDlIce KOAMYECTBO OTTIEYATKOB B n-fi CEPHE ONbITOS,
L3 1—=1.53, (Himenennas peaaruma, Hiwm, No 2).
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TOCT 21206—75 C. 3

1.5.4. Konrpons ToynoeTn OCYLECTRAA KT N0 BETHYHHE NONYCTHMOMD PACKORKIEHHA MENIY ABYALA Ma-
PANSABHLIMH OPEneTEHHAMH MHEPOKDYTIKOCTH, KOTODOS HE JONKHGO npeskiwaTte 5 %,
(Beegen nomoaswrensuo, Hav. Mo 1).

I METOJA ONIPEOENEHWA MUKPOTBEPIOCTH H MHEPOXPYTIKOCTH BEHTPHHHTA,
KAMEHHBIX ¥TJIEH M AHTPAILIMTOR B AHIITHD-KYCKAX

2.1. Orop npof ¥ vcnsTaHHs Ha MHKPOTBEQROCTE BHTPHHHTA AHTDAUMTA NPOBOIAT B BHULTHG-
RYCRAX, NOLTOTOBAEHMBIX HI LENLIX KYCOUKOB VI paisepos (0= 1010 My o Gonee g COOTBETCTHH ¢
MOCT 12113—94,

Ll Anmaparypa, PACTEBOPB M MATEPHAN b

2.2.1. lna npopeterus HenwTaHMA MPHMEHSIOT:

Muxporseprosmep [TMT-3 u erc Moaudukaum.

Mukporeepaontep crabxaor MOAAPHIAUNOHHEIMH cBeTodMNETPaMi [Td-32, onnnm 13 KOTORBIX (0=
MAPHIZTOP) YCTAKABIHBAIOT B FHE3I0 OCBETHTENA MHKPOTEEPACMEDE, & BTOPOR (aHANHIATOP) — Ha OKynAp
OKYLIDHOTO MHKPOMETPA; BxG0D YYACTKA INA ONpeseTeHHA MHKPOTEEPLOCTH MPOHIBONAT B MONAPUIORAH-
HOM CRETS; .

pacTRop mapacdhuia 8 GeMINHE B COOTHOWEHKH | - 100 (1 r napadsisa Ha 300 mn BeHanma);

TAMITOH HI BATBL HAH MATKoH QUiiaHenesol TeaHH,

23 MoaroToska K MCNuTaHu©

2.3,1, MHEDOTBEDIOCTS ONpPEnesoT Ha ABYX MONHPOBAHHBLX MOBEPXHOCTAX, NAPALTENLHBIX | nepnex-
OHKYNADHEIX CIOHCTOCTH,

Ina koHTpoaa Ha KaxaoM AHULTHEG -KYCKE NONMPYIOTCH 0B NPHBANIHTENLHO BIEMMHO-NEPNEHIHEY-
AAPHEIE MIOCKOCTH, B CBOK O4epets NEPNEHAMKYTADHBIR MIOCKOCTH CIOMCTOCTH, YTO NOIBOARET HAMEDHTE
TRRHEMOPTHROM YTO MEAOY MIOCKOCTED CIONSTOCTH M CTNOMHPOBIHHBIMK MIOCKOCTAMHK. B cayyae oTknane-
HKA YT OT npAMora Gonee yem va [0°, NpOMIBOAHTES HOBLIR Cpe3, LHQoBIHHE ¥ ToIHpoBaHME nosepx-
HOCTH DAHHOM: odpasua,

(Hamenennas penannus, Flam, N ).

.32, (Mexmoven, Ham. Ne 2).

2.3.3. Ha noeepxsiocTs aw LETHG-KYCKE BATHLIM TAMIOHOM HAHOCAT Y3KYI0 NONOCKY pacTeopa napapuHa
B GeHIHEHE MEPNCHAHKYNAPHO cAoMeTocTH. K HasMepansan npueTynawT mocne 20—30-smuHyTHoi BELTEDMKH
AHWAKDA Ha BOIAYXE NNR HCMAPEHMA pacTsopuTeas. TOAHWMH OAA onpenesenus MUKDOTBERAOCTH NDHHH-
MAIOT YUacTKH aHWHga, HA KOTOPBIX Mapacduy ofpazyer CILTOLIHYM MAEHKY o cnabbiM KOPHYHEBRM
OTTEHKOM. YUacTkH ¢ apxaii HHTEDEPEHUMOHHOMN OKPACKOH H3-23 BONLLL0H TOALIMHEL ASHEH 177 33MEpos
HenparogHi. TTocne nposeaenHa IEMEDGR WM NPH HEOBXOIHMOCTH YAy dILHTh MAEHKY HHAHKATOP YIANHKOT
QIAHENBIO HAK Cyxim TamMmoHoM. TakHM ke ofipaiom vaarswor HHIMKATOP € MOBEPXHOCTH ANTMAIHON NHpa-
MUIEL MOCTE KIMIAOMD HAMDYXEHHA, HE CHUMAT o8 o MHKpOTEEpAOMEpA.

2.3.4. (Mewawsen, Haw. Na 2).

2.3.3. B nonapuiosaHHoM cBeTe BuiGHPAOT YHACTOK AHLULIH(A C pABHOMEPHOM TOHKOH mneHKof napa-
rHa, Ha BUTPHHKTE Gea BKN0YeHHE MHHEPATLHLIY BEWECTS, BIATH OT TPELUHH, PAHKL PAIIENa CTORH H
APYTHX HEOOHOPONHOCTER H NOBOPAYMBANOT CTOMMK ANA MPOBENEHHA HCTTRITAH A,

24 MpoBeneHHe HCNMTAHMA

2.4.1. Yenopust npoBsgeHus HCMbTaHM R ADIAHLL COOTBETCTBOBATE TpeGaRanuamM PykorogcTes Kk npk-
Gopy.

242, Tlpw vensTanum Ha MHKDOTREPAOCTE B aHWITHG-KycKax NpMMenmoT Harpyske (0,196 H
{0,020 kre) — nna kamenHBx yraed 1 0,392 H (0,040 xrc) — ana BHTPAUKTA. OrevaTky ¢ nederrtamy,
SATPYAHARWHMH HIMEPEHHE LTHHBI AHATOHANM, HI pACYeTOR HekTrouaoT. BpeMa Harpymedus, BeOep®En 0
CHATHA Harpyxu coorsetcTeerHo 10,5 u 10 ¢. [lnvHa anaroHany OTNEYATKOR ONPEIENAETCA KAK MOMYCYMMa
Lnutbl ofenx anarosanes. Ha cevenmax, NEPNEHOHKYAADHOM M NAPALIENEHOM CIOHCTOCTH, MOTYIANT OTne-
HATKH & HIMEPEHHEM TTHHB! 08eHN OHArOHANEH,

(Hasenennas pexaxumsn, Him, N 2).
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C.4TOCT 21206—75

1.4.3, CyMmapHoe wscno HIMEPREMBIX OTMEYATKOB BHGHPAIOT C yueToM PRASMEDA IHATOHATH Mo TabaHe,

Paaseep asearoratn CyMmapnoe Wi
B AeTeHHAX OKYAAPHOrS MuKpoMeTpa B MHEDOHIX HIMEPREMBIX OTTEYATEDR
Bones 50 Bomee 24 i)
G0-—80 1E—24 30
) —a0 12—1%8 40
Menes 40 Menee [2 50

2.4.4. JInA HIMEPEHHA THATOHANK OTHEYITOK TMEPEMELIIANT KOODAMHATHEIMH BHHTAMM CTONTHER MHEPO-
TBEPOOMEDA B BEPXHIOIO YaCTh MOAA IPEHHA, B MOAOCY, MEPEXPLIBIEMYHD MOABHMHEMH CIIADEHHBIMH UITpH-
XAMW OKYNAPHOrD MHKPOMETPA. COBMELUEHHE HAYANE IHAIOHATH CO WTPHXAMH MHKDOMETPa, KPaTHEIMM
100 penesunam ern OapafiaHa, HERONYCTHMO. BpauteHnem GapaBaxa AQCTHTAKT TAKOTO MOAOKEHHS, KOraa
HAYATO QHATOHATH WK YTON OTIeSaTss COBMANAST C CEpEaHMHON NpoMexyTRA MR CTAPSHHBIMM LITDHXAMH.
BTOMY MONOXKEHHIO COOTBETCTRYET MEPBLIA OTCHET Ha OKYIAPHOM MHEpOMeTpe. [Tepemectis cnapermse iy pelteiy
K TMPOTHBOMONOXHOMY YIMY OTMeYaTka, KOMIA YO0 COBNANIET ¢ MPOMERVTHOM MEWIY WTpUXaMM, Sepyr
sropoi oTeueT, PasHuua MEXIY OTCHETAMMK DAST PAIMED AHATOMANH B AeneH ax CEYIADHOI0 MHEDOMET,
MOCAE HEro qepes UeHY JeNeHMA IMKATb TIEPEXOLAT K PaIMEPY OTMEYATKA B MUKDOHAX, BHYHCTES Ero C
TOMHOCTEI) B0 ABCATEIX aorefl MHKPOHE.

23.06pabGotTka peaynAbratoan

2.5.1. YHemo TBepIOCTH NS KAXIOTD coveHus BLIMHCAAIOT o opmyne m. 1.5.1. Cpeaties ang anuy Hih-
KYCKa JHAYSHHE MHKDOTBEQIOCTH ONMPEaERETSA [0 thopmyne

H=23H +1/3 g,
me i W H | — MAXCHMATEHOE i MERHMATBHOS FHAEHUA MHKPOTBEPOOCTH, OMPEIE/eMME COOTBETCTREH -
HO B CEHEHHAX, NEPMEHIHKYIAPHOM H NAPALIENLHOM CHOHCTOCTH, MITa,

2.3.2. Koxtpons Tounscty [P OnpeeteHHaX MHKDOTBEPAOCTH OCYLULCTRIAKT Mo BEMHYHHE DONYCTH-
MOTO DACXOMAEHHA MMy DBYMH MAapaniesHEIMH GNpeleeHHAMH, KOTODOE He DOMKHO MpeEnlaTy 5 5
OTHOCHTEMBHELY,

2.5.1, 2.5.2. (Hzmeneunan pesaxkuna, Ham, Ne ),

2.6, Onpenencuue MHKPOXPYNKOCTH KAMEHHBIX YrAef W aHTPaUHTOS B AHITH-KYCKaX H KOHTPOAE
TOMHOCTH ONpeteteHnii BRNORHIIOT METONOM, YCTAHORNEHHMM Brm. | 4.2, 1.4.3 1 | 5.

(Beexen gomommwrensso, Fam, Ne 2).
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TPHIOXENKHE |

RPaSGYHD e

BHEINHHA BHIO OTNEYATKOR

[Tpw onpemenzrmy MHEPOTBERROCTH Yrae (ymennusnne B00~)

MPHACKEHHE 2. (Hexnoweso, Han, e 2),
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