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BCTYN

CraHgapT yCTaHoBME EANHNIA NIAXIA O METOANK BUNPOBYBaHHS Ha CTATUMHUI POSTAr METaNesnx
matepianis y dianasoHi Temneparyp sig 283 K o 4,2 K, pernameHTye BUMOTV B0 EKCNEPUMEHTANBHOrO YC-
TarkoBaHHS, BUMIPIOBaNbHOT anapartypy, 3paskis, METOAIB Ta 3acobiB IX OXONOMKEHHS | HaBaHTaXyBaHHS, No-
panky BunpobosysarHHs, 06pobneHHs iHpopmaLlii, BUSHa4YaHH:A XapakTepuCTVK CTaTUYHO! MiLHOCTI, MeTpono-
rivHoro 3abesneyeHHs Ta iH.

Binomo, Lo nicna OXonomKeHHa XapakTeprucTuky MilJHOCTi MeTanis 36inblwyoTeesi y 2—3 pasu, Xapak-
TEPUCTUKV NNACTUYHOCT] 3MIHIOITbCSH HEOAHO3HAYHO, 3anexHO Bif ByA0BU KPUCTANIMHOT PELLITKY, 8 38 TeM-
nepatyp 20 Ki HmK4ye nposBrseTbCs ePeKT HN3bKOTEMNepaTypHOT NepepusdacTol NNUHHOCTI, NOB'A3aHnA
3 nokanisauieto gecopmallii Ta sHaqHuM agiabatiHum Harpisom i 36inbeHHAM WBUAKOCTI Aedopmallii y 30Hi
Teuil. Lie ABnwe npossnsaeTben y BUrnaai 3yb4acTocTi Ha giarpami po3TarysaHHs sapaska.

BukoHaHi B 0OCTaHHI poKu AOCMIHKEHHS ONopy MeTanesnx Marepianis 4eopMyBaHHIO 3a SHKEHMX i Kpio-
TeHHWX TemMnepatyp, ocobnmeo Hk4e HiX 20 K, BusBnnv 6aratobakTopHy 3aneXHICTb KIHETUKX PO3BUTKY LibOro
npouiecy. BuasneHi ocobnusocTi HacTKoBO BPax0BaHO Y NOMOXEHHSIX MiXXHAPOAHWX CTaHaapTis 1ISO 15579:2000
Metallic materials — Tensile testing at low temperature (Matepianu meTtanesi. Bunpo6osysaHHs Ha po3Tsr 3a
HU3bKnX Temnieparyp), ISO 19819:2004 Metallic materials — Tensile testing in liquid helium (Martepianu meta-
nesi. BunpoGosysanna Ha posTar y pigkomy renii), ASTM E-1450-03 Standard Test Method for Tension Testing
of Structural Alloys in liquid helium (CtannapTHnii MeTog BUnpobyBaHHA KOHCTPYKUIMHMX Cnnasis Ha posTar
y pigkomy renii), i iX BigoBpaxeHo B UboMy CTar[apTi.
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HALIOHANBHUIA CTAHOAPT YKPATHU

METAJIU

METOL BUNMPOBYBAHHA HA PO3TAI METANIB | CIJTABIB
3A HU3bKWX TA KPIOTEHHUX TEMIEPATYP

METAJNbI

METOO UCMNBITAHUA HA PACTSXEHWE METAJIOB U CMJTIABOB
MPU HASKNX N KPUOTEHHBIX TEMIMEPATYPAX

METALS

Method for tensile test of metals and alloys
at the low and cryogenic temperatures

Yununn Big 2014-01-01

1 COEPA 3ACTOCYBAHHA

Lleit cTaHpapT YCTAHOBMIOE METOAW CTAaTUYHUX BUMPODyBaKb Ha po3TAr METaneBrx Martepianis 3a Tem-
nepatyp Bia 283 K go 4,2 K (To4ka kvninHg pigkoro renito, Hagani 4 K), To6to Big 10 °C ao miHyc 269 °C,
LNS BUBHAYEHHA TakUX MEXaHIYHNX XapaKTepUCTYIK:

— rpaHuli NponopyinHocTi;

— rpanuLi nnnHHoCT ghianyHoi;

— FpaHyLi NNMHHOCTI YMOBHOT;

— FpaHuui nepepueYacTol NMMHHOCTI;

—— BepxHbO! FpaHnyi nepepvBYacTol NIMHHOCTI;

— HVKHBLOT FpaHunLi nepepueYacTol NINHHOCTI;

— rpanuui MiyHoCTI;

— BiJHOCHOIo PiBHOMIDHOIO BIOOBMKEHHS;

— BIAHOCHOIO BWAOBXEHHS NICNS PO3pUBY;

— BIAHOCHOrO 3BY>XEHHA MicMns po3pusy.

CTaHAaapT He nowupreTbes Ha BeanocepeaHe BunpoboByBaHH:A Npodinis, NpyTKiB, APOTY Ta TPy,
a TaKoX NUCTOBOro MeTany Ta CTPIYoK 3asTOBLUKK MeHLe Hix 0,5 MM.

Lelt ¢tanpapT nepeabavyeHo 3aCTOCOBYBaTH Y HAYKOBUX | fOCNigHnLbKVX nabopaTtopiax.

2 HOPMATUBHI NOCUNAHHA

Y LipOMYy CTaHAaPTI € NOCUNAaHHs Ha Taki HopMaTyUBHI [OKYMEHTU:

OCTY 2824-94 PospaxyHkv Ta BunpobyBaHHa Ha MiUHICTb. Buan i MeToamn mexaHiuHnx sunpodyBaHb.
TepMiHW Ta BU3Ha4YeHHs

ACTY 2825-94 PospaxyHky Ta BUnpoByBaHHs Ha MiUHICTb. TEPMIHN Ta BU3HaYEHHA OCHOBHUX NOHSITL

AOCTY 2838--94 (TOCT 30232-94) TepmonepeTsoptopavi 3 yHiikoBaHUM BUXIgHUM cUrHanoM. 3aranbHi
TEXHIYRI BUMOry

OCTY 2857-94 (FOCT 6616-94) MNepersopioBadi tepmoenekTpuyHi. 3aransHi TexHIYHI ymosn
(IEC 60584-2:1982, NEQ; TOCT 6616-94, IDT)

Bupanus odiyinue
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OCTY 2858-94 (FOCT 6651-94) TepmonepeTBopioBayi Oriopy. 3aransHi TexHiYHi BMMOry i METOau BU-
npoBysaHb (IEC 60751:1983, NEQ; TOCT 6651-84, IDT)

ACTY 3619-97 (TOCT 30542-97) TepmonepeTsoptopasi onopy. OCHOBHI BUMOMM WOA0 BUBOPY | BUKO-
pycTaHHs

OCTY 3622-97 (FOCT 30543-97) MNepetsoprosaqi TepmoernekTpydHi. OCHOBH BUMOM oo Bubopy Ta
BMKOPUCTaHHS

ACTY FOCT 9293:2009 (UCO 2435-73) AsoT razoobpasnbiit v xuakui. TexHndeckue ycnosus (Asot
razonogibHni Ta pigkunit. TexHidHi ymosn)

ACTY EN 10002-1:2006 Matepianu metanesi. BunpoBysaHHtsa Ha poaTar. YacTtmHa 1. Metoa Bunpoby-
BaHHs 3a KimMHaTHO! TemnepaTtypy (EN 10002-1:2001, IDT)

rOCT 1497-84 (MCO 6892-84) MeTannsi. Metop ucneitannin Ha pactsxkedve (Merany. MeToam Bu-
npoByBaHHs Ha po3Tsr)

[OCT 28498-90 TepmOMETPbI XXMAKOCTHLIE CTEKNSAHHbIE. ObLne TexHu4eckme TpeGosaHus. Merogebl
ucnibiTaHnii (TepmMomeTpu pianHHI CKAsiHI. 3aranbHi TexHivHi BumMorn. Meroan BunpobysaHHsi)

JOCT 28840-90 MawuvHbl AN UCHLITaHWUA MaTepranoB Ha pacTsxeHue, cxatne n uarmd. Obune Tex-
Huyeckue Tpebosaknga (MawmnHm ansa sunpobyBaHH| MaTepianis Ha po3THr, CTUCK i 3rvH. 3aranbHi TEXHYHI
BVIMOTW)

HIMAOTI 0.00-4.12—-05 Tvinose nonoxeHHst NPo NOPsiAOK NPOBEASHHS HaBYaHHA | NepeBipku 3HaHb 3 M-
TaHb OXOPOHM npalli.

3 TEPMIHU TA BUSHAYEHHA NOHATL

Y UbOMy CTaHAapTi BXUTO TepMmity, ycTaHosneHi y OCTY 2824: mexaHniyHi BurnipoByBaHHsA, mexa-
HiYHI XxapaKTepucTnky, 3pa3ok Ans BunpodbyBaHb, yMOBU BUNpobyBaHb, AaHi BUnpoByBaHk, pe3yib-
TaT BUnNpobyraHnb, BUNnpobHa mawunHa, BUNpobyBaHHs Ha PO3TAT, BUNPoByBaHHSA 3a SHUXKEHUX TEM-
neparTyp, BUNpoOyBaHHs! 3a KpioreHHNX TeMnepaTyp, NnoAaTnMBICTL BUNPOGHOT MawwmnHy; y ACTY 2825:
rpanvus NNMHHocTI hianyHa, rpasKnus NIIMHHOCTI YMOBHA, rpaHuus MilHocTi, BigHOCHe BUAORBXKEHHS
nicrisi po3puBYy, BiAHOCHE 3BY)XXeHHSA Nicns po3puBy, WBKNAKICTL gedopMauil, WBNAKIcTL gedopmy-
BaHHA, IWWBNAKICTL HaBaHTaXXyBaHHS.

BignosigHvky 3acTaHaapTM30BaHNX Y LbOMY po3dini TepMiHiB aHrnifickKoo MOBOK HaBeaeHo 3rifHo
3 [1}—[4].

Hwx4e nogaHo TepMiHM Ta BU3HAYEHHS NO3HAYEHMX HUMM MOHATSL, WO 8iANO0BIi4alTs HaBeAeHUM
y FOCT 1497.

3.1 po6oya posxkuHa 3paska (parallel length {11, {2])

[loBXK1Ha YacTHHV 3paska 3 NOCTIRHOIO NNOLLIEI0 NONEPEeYHOro nepepiay Mix Moro rornoskamv abo finsH-
Kamw s 3akpinfieHHs

3.2 noyarkoBa po3paxyHKOBa OBXWHA 3pa3Ka (original gauge length [2])
HAinsHka pobo4ol 4oBXUHYM 3pa3ska A0 BUNPoDYBaHHs, Ha kil BU3Ha4Yal0Th BUAOBKEHHSA
3.3 KiHyeBa po3paxyHKoBa [OBXWHa 3pa3skKa (final gauge length [2])
[oBXunHa po3paxyHKoB0i [iNAHKY 3pa3ka nicrs po3puey

3.4 novarkoBuniA piamerp 3paska (original diameter [4])

[liameTp poBo4voi YacTuHu UnNivapU4HOro 3paska 4o BunpobyBaHHs

3.5 piameTp 3paska nicns po3pusy (diameter after fracture [4])
MiHimanbHuit giameTp poBo40i HacTMHW UMNIHOPWHHOro 3paska nicns po3puay
3.6 noyaTkoBa TOBWMHA 3pa3ka (original thickness [4])

ToswwHa poboyol YacTmHK NOCKOro 3paska Ao BUnpoSyeBanHHs

3.7 ToBwHa 3pa3ka nicnA po3puey (thickness after fracture [4)])
MinimanbHa ToBLWMHa pobo40T YacTVHY NITOCKOro 3paaka Nicrsi po3puney

3.8 novyarkoBa LuMpWHa 3paska (original width [4])

lLInpnHa pobouoi YacTuHY NITOCKOro 3pas3ka fo snunpobysaHHA

3.9 wupwHa 3paska nicns po3pusy (width after fracture [4])
MiHiMansHa wupyHa pobo4oT YaCcTUHK NA0CKOTo 3paska nicns po3pusy
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3.10 novaTkoBa nnowa nonepeyHoro nepepisy 3paska (original cross-sectional area [1], [2])

Mnowa nonepeyHpro nepepisy poboyol YacTuHY 3paska 4o BunpobyBaHHsA

3.11 nnowa nonepeyHoro nepepisy 3pa3ka nicns po3puBy (cross-sectional area after fracture [1],
{2], [4])

MinimMansHa nnoula nonepe4Horo nepepisy poboyoi YacTuHM 3paska nicns po3puey

3.12 abconioTHe BUAOBKEHHA 3paska (absolute elongation [2], [4])

MpupicT noyaTkoBoi po3paxyHKoBOT [OBXMHY 3paska B Byab-akuii MOMEHT BUNpoByBaHHSA

3.13 ocboBe po3TaryBanbHe HaBaHTaxXeHHs (axial tensile force [2], [4])

Cuna, wpo flie Ha 3pazok y Byab-aKnit MOMeHT BUNpoDOYyBaHHA

3.14 HanpyxeHHs (stress [2])

BigHOLLEHHA 0CLOBOrO PO3TArYBanbHOIO HaBaHTaXEHHS [0 NOYaTKOBOI NAOLLi NorepeYyHoro nepepiay
3paska

3.15 rpannug nponopuintdocti {proportionality limit [4])

HanpyxeHHs1, 3a akoro Bigxun 8ig NiHINHOT 3aneXHOCTi MiXX HaBaHTaXeHHAM | BUAOBXKEHHAM cTac Ta-
KMM, O TaHreHC KyTa Haxury, CTBOPEHOro SOTUYHOIO 40 KPYBOT «HaBaHTaXEHHS—BUAOBXKEHHSY i BiCCO
HaBaHTa)eHHs, 3BinbwyeTbes Ha 50 % Big CBOrO 3Ha4YeHHs Ha NPYXHin (NiHIRHIA) ginasyi.

HwbKye riofaHo TepmiHwv, [,oAaTKOBO BXWTI B UbOMY CTaHaapTi, Ta BU3HAYEeHHS! NMO3HaYeHNX HUMM NOHSATD.

3.16 maxcMmarnbHe ocbOBe PO3TAryBanbHe HaBaHTaXxeHHs (maximum axial tensile force [1], [2], [4])

MakcumaneHe po3TsiryBanbHe HaBaHTaXeHHs, Lo nepeye Noginy 3paska Ha YacTuHU

3.17 abconmoTHe piBHOMipHe BNAoBXeHHA 3pa3ka (absolute uniform elongation) [4])

MpupicT No4aTKOBOT pO3paxyHKOBOT AOBXMHW 3pa3ka, Lo BiAnosigae MakcmMarnsHOMY OCbOBOMY PO3-
TAryBaslbHOMY HaBaHTaXXeHHI0 abo NoYaTKy nepLioro cnajy HaBaHTaXKeHHs B pasi nosisy nepepuBYacToi
MUIMHHOCTI

3.18 noyaTkOoBa po3paxyHKOBa [OBXWHA 3a TeH30MeTpoM (extensometer gauge length [1], [2])

Losxuna pinsHky poboyoi foBXWHW 3paska, Ha sKi BUMIPHOTE BUOOBXEHHS 3a JOMNOMOTOK TEH30-
MeTpa i sixa Bignosigae roro 6asi

3.19 HomiHanbHa weuAakicTs pedhopMyBaHHa (nominal crosshead speed [1}, [3])

lenakicTs NnepemiwlyBaHHa TpaBepcu MalluHy Nig Yac po3TaAryeakHa 3paska.
Mpumitka. [lincHa weugkicts fecopMyBanHs (3a yMOBU 1Oro piBHOMIPHOCTI), AKY BU3Ha4aloTh AK WBWAKICTL B3AEMHOTO 3MilLEHHS
KpaiiHix To4oK poBouol YacTuHY apaska, ReLlo MeHLa Bif HoMiHanbHOT Yepea NpyxHe AethopMyBaHHS NaHLora HABaHTaXyBaHHSA MaluHK

3.20 nepepuByacTa NNUHHICTL (discontinuous yielding [1], [3])

Asuiye, Wwo ssnse coboto cTpnbronoaibHe 3binbleHHs abconioTHOrO BUAOBXKEHHS 3a CTanoi HoMi-
HanbHOJ WBKUAKOCTI AehopMyBaHHs | AiKe NPOsIBNSAETLCA Ha giarpaMi po3TAryBaHHA y BUrnsagi 3ytuaTocTi

3.21 rpaHuus nepepuyacTol nnuHHocTi (discontinuous yielding strength [1], [3])

HanpyxeHHs, 3a sSkoro NnovYmMHacTbCs nepepuByacta nvHHICTL aicns AinsiHkv piBHOMIpHOT nnacTuyHol
nedopmanii

3.22 BepxHs rpaHULs NepepuBYacToi INIMHHOCTI (Upper discontinuous yielding strength [1]—[4])

HanpyxeHHs, L0 BianosiAae noJaTky NepLioro cnagy HaeaHTaXeHHsi Ha QinsiHUi no4aTKOBOro NpyX-
Horo fecopmyBaHHs 3pas3ka

3.23 HxHA rpaHnua nepepusYdacTol NNMHHocT (lower discontinuous yielding strength [1]1—[41)

HanpyxeHHs, Wwo Bignosigae nepllomy HMKHLOMY PIBHIO Cnady HaBaHTaXeHHs nicnsa GiNsHkKM noyar-
KOBOTO NpYyXHoro fetopMyBaHHs 3paska

3.24 BinHocHe piBHOMIpHe BUZoBXeHHS (percentage uniform elongation [1]—[4])

BigHowerHa abcontoTHOro piBHOMIPHOrO BUOOBXEHHS 40 NOYATKOBOT po3paxyHKOBOT AOBXUHM 3paska

3.25 HoMinanbHa wBKrAKicTL Aedopmaunii (nominal strain rate [1]1—[4])

BigHotweHHs HoMiHanbHOT WweuakocTi AedopMyBaHHA 40 NOYATKOBOT pO3paxyHKOBOT AOBXMHN 3pasKka

3.26 wenakicTb NigBULLEHHR HanpyxeHHs (rate of stress increase [4])

36inbLUeHHs Hanpy>XeHHs 33 OAUHKLID Yacy.
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4 MO3HAKN TA CKOPOYEHHHA

ag, MM — NoYaTKoBa TOBLIMHa 3paska,

a,, MM — TOBLUMHA 3pa3ska Mnicnsa po3pusy;

by, MM — MOYaTKOBa LWWPNHa 3paska;

b, MM — WNpUHa 3paska nicns po3pusy;

C, Mmm/H  — nogatnusicTs BUNPOBHOT MawinHu;

dy, MM — NOYaTKOBWIA AiaMeTp 3paska;

d, MM — pfiameTp 3paska nicrst po3puay;

Fo, MM2  — noyaTkosa nnowa ronepevHoro nepepiay apaska,
F, MM?  — nniouia nonepeYyHoro nepepisy 3paska nicns pospviay;
[, MM — poboya goBXKMHa 3paska;

lp, MM —— MoYaTKoBa po3paxyHKoBa JOBXWHA 33 TEH30OMETPOM;
lg, MM — rioYyaTKoBa po3paxyHKoBa A0BXWHA 3paska;

e, MM — KiHUeBa po3paxyHKkoBa 4OBXVHA 3paska;

Al Mm — abconoTHe BMAOBXKEHHS 3paska;

Alp, MM — aBcosroTHE piBHOMIDHE BUAOBXEHHS 3paska;

P H — OCbOBE po3TAryBasribHe HaBaHTaXeHHs;

P, H — M3KCUMasibHE OCbOBE PO3TAryBanbHe HABAHTaXeHHS;
V,MMm/c  — HoMiHaneHa WBeMaKICTL 4edopMyBaHHS;

8, % — BiHOCHE BNJOBXEHHS! NiCrsi PO3pUBY;

8p, % — BigHOCHE piBHOMIpHE BUOOBXEHHS,

vy, % — BigHOCHEe 3BY>XeHHs Nnicns po3puay;

g ¢t — HoMmiHanbHa WeuakicTs aecopmauii;

o,MMa  — HanpyxeHHs;

&, MlMa/c — weugkicTb NiABMUIEHHS HaNPYXXeHRS;

og, MMa  — rpanvus MigyHocTi;

One, M@ — BepxHsa rpaHnus nepepmB4acTol NNNHHOCTI;
Oan M2 — HWXHSA rpaHnLA nepepusdacTol NAMHHOCTI,
onn MlMa  — rpaxvusa nepeprs4acToi NNNHHOCTI;

ony MlNa  — rpannus nponopuinAocTi;

o, MMa  — rpaHnuys nnveHocTi thisnyHa;

co2, MlMa — rpannusa navHHOCTi yMoBHa.
Npumitka. 3a HINBHOCTI BXAIIBOK Y HOPMATUBHO-TEXHIYHIR QokymeHTauil (aani — HA) Ha MeTanonpoaykuilo AO3B0NEHO BU3HAYATY
YMOBHY Fpanviio nAMHHOCTI (i BianosinHe ockoBe pO3TAryBanbHe HaBaHTAXEHHS) 33 IHLMX [ONYCKIB Ha 3anvWKOBY gecopmMauiio. 3HaYeHHs

ponycky Tpe6a BkasaTy B nosnayui, Hanpuknag, op s, 40

5 BIABUPAHHA NMPOB 1 BUTOTOBIEHHA 3PA3KIB

5.1 Mpobu (3aroTosKW) AN 3paskis BUpi3anTh Byab-sikuM cnocoGom, nepeabadaoyy NPUMYCKu Ha 30HY
MeTany 3i 3aMiHeHUMM BNacTNBOCTAMM,; CNPUHMHEHUMI HarpiBaHHaM abo HakenyBaHHAM.

Micus Ta Hanpsmky BupizaHHs Npo® (3aroTosok) AnNs 3paskis, IXHIO KiNbKICTb | poamipy Npynyckis Ha
BupisaHHa Mae Byt 3asHaqveHo B H/] Ha npaswvna sigbuparHs npob, sarotosok Ta 3pa3kis abo B HI Ha
MeTanonpoayxuio.

5.2 insa sunpoBysank 3a Temnepatypu Buule Big 20 K (MiHyc 253 °C) BUKOPUCTOBYIOTH LIMMIHAPWUYHI
3paskn 3 NO4aTKOBMM AiaMeTPoM poBo4HoT YacTHM 3 MM i Biflblue Ta MMocKi 3pasky 3 NOYaTKOBOIO TOBLLU-
Hoto 0,5 MM i Binblwe. ModyaTkosBa po3paxyHKoBa AOBXMHa 3pa3kiB CTAHOBUTL [ = 5,65 F, (xoportki) abo
lo =1 1,3\/}% (gosri). INovaTkoBy po3paxyHKOBY AOBXMHY B MiMiMETpax oKpyrioTs Yy 6insumn 6ik Ao Han-
Brivok4oro Winoro Yncna, Ake KpatHe N'ATY ANA KOPOTKUX 3paskis abo kpaTHe [ecsT ANs AOBruX 3paskis.
MNepesary Tpeba BiaaasaTu 3acTOCYBaHHIO KOPOTKMX 3paskis. Po3mipu apaskis HaBefaeHo B foaaTkax A b.

5.3 ins BunpoBysaHs 3a Temnepatypu 20 K (minyc 253 °C) i Hux4ye BUKOPUCTOBYIOTE KOPOTK LWMiH-
APpWHHI 3pasky 3 noYaTkoBuM diameTpoM 3 MM abo 4 MM, a AN NUCTOBOro MeTany Ta CTPIYOK 3aBTOBLIKU
MeHLUe HIX 6 MM — KOpOTKi NM0CKI 3pasku, po3mipn Skux HaseaeHo B gogatkax A b.
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5.4 3a nassHocrTi BkasiBok y H Ha MeTanonpogy«Liro MOXHa 3aCTOCOBYBaTH TakoX iHLL TMNY 3paskis,
30Kpema LNiHAPWYHNA 3 noYaTKoBUM AlameTpom 7 MM 3riguo 3 [1].

5.5 Popma Ta posmipu ronoBOK NIOCKUX Ta LMTIHAPWYHUX 3paskis, @ Takox Po3MIpy NepexigHnx yac-
TUH Bl TONOBOK 3pa3ka A0 Noro pobo4ol YacTUHN He € 3a4aHUMY, OCKINbKY IX BU3Ha4aoTe 3a po3mipamu
3aroTOBOK /N1 BUrOTOBNEHHA 3paskiB, 3a crnocoboM 3akpinneHHs 3paskis y 3axsaTax MallnHy Ta Bnac-
TUBOCTAMM BUNpobHoro maTtepiany (pncyHm A.1 — A.2, Tabnudi A.1 — A.2 gogaTtka A Ta pucyHok B.1 go-
patka b, npumitka 2 B gogatky B). dopmMa ronosku 3paska Ta KOHCTPYKLIR 3aXBaTHOrO NPUCTOCYBaHHA Ma-
10Tb 3a6e3nevyBaTth UEHTPYBaHHA 3paska nif yac sunpoboByBaHHS Ta HE [AONYCKaTy 3MUHAHHA ONOPHMX
NIOBEPXOHb, NPOKOB3YyBaHHA, Aedopmallil Ta pyRHYBaHHSA ronoBoK, He QoNycKaTh pyiHYyBaHHS 3paska B
micusx nepexoay Bif poboyoi YacTUHU A0 ronoBOK.

5.6 Y pasi 3acTocysaHHs TeH30MeTpIB 3a Temneparypu suLle Big 20 K (miHyc 253 °C) moxHa BUKOPY-
CTOBYBaATU 3pasky 3 iHWumu podounmyt gosxuHamu [, Sinbwinmn, HdX 3asHavedi. 3a TemnepaTtypu 20 K
(minyc 253 °C) Ta Hux4e novaTkoBa pO3paxyHKOBa JOBXUHA 3a TEH3OMETPOM [, Mac BignosigaTv noyar-
KOBIA pO3paxyHKOBI JOBXMHI 3paska ly.

5.7 BMorun o BUroToBNEHH: 3paskis, rpaHnuHmnx Bifgxunis poamipis poBoyoi YacTvHN, MapKyBaHHS
MatoTb Bignosigati Hasegenum y FOCT 1497,

6 ATTAPATYPA | MATEPIATIN

6.1 [Ins BunpobyBanHs BUKOPUCTOBYIOTb MalLVHYW ANS BUNPoByBaHb Ha POSTAr UM YHiBepcarbHi ma-
LnHK BCiX cucTem arigHo 3 TOCT 28840, obnaaHaHi knimaryusumy kamepamu, kpiokamepami, kpiocTatamu,
AKi MaroTb 3abeaneqyBaTit OXONOAXEHHS 3pa3KiB Ta MOXMBICTL NIATPUMYBaTK CTaNICTb 384aH0T TeMnepa-
Typw 3paska(-ig) nig yac BunpoSosyBaHHs.

[oaaTkosi HacTaHoBM W00 BYUMOT T8 BUKOPUCTOBYBaHHS BUNPOBHUX MaLLVH, 30KpeMa asToMarn3osa-
HUX 3 KOMT'OTEPHUM KepyBaHHsaM, — 3rigHo 3 ACTY EN 10002-1,

6.2 [Ins1 ogHOYacHOro 0Xonoa)XysaHHs nNapTii spa3kis pekoMeH[oBaHo 3acToCoBYBaTH BaraTo3paskosi
KaceTHi abo nepesapsagHi npucTpol.

6.3 Ak oxonogxysadi Tpeba 3acTocoByBaTH TiNbKW Taki PEHOBUHN:

— ETUNOBWIA PeKTUdIKOBAHUA CnnpT:

OXONOAXEHWNA NbOAOM — 3a TemnepaTypv Big 283 K no 273 K (sig 10 °C go 0 °C);
OXONOMKEeHWUA TBEPAUM BiOKCUAOM BYrIeLo — 3a Temnepatypy Bia 273 K go 203 K (Big 0 °C o
minyc 70 °C) ;

OXQnoAXeHnn pidkum asotom — 3a Temnepatypw Big 273 no.173 K (Big 0 °C go minyc 100 °C);

— piaKniz a3ot — Temnepartypa knniiHa 77 K (Minyc 196 °C) — srigHo 3 ICTY MOCT 9293;

— piakni BogeHb — Temnepatypa kuniHaa 20 K (miHyc 253 °C);

— piakwi renin — Temnepatypa knnidHa 4 K (MiHyc 269 °C).

[MpoMiXHI TeMnepatypy OTPUMYIOTE JO30BAHUM aBTOMATUYHVM NoAasakHaM A0 KpiocTata napopiguH-
HOT CyMiLLli:

— a30Ty B aglanasoHi remnepaTtyp BiA 273 K go 77 K (sig MiHyc 100 °C go miHyc 196 °C);

— BogHo — Big 173 K go 20 K (8ig minyc 100 °C go minyc 253 °C)

— renito — 8ig 77 K go 4 K (8ig miHyc 196 °C pgo miHyc 269 °C).

6.4 BunpobGosyBatHs B OXONOMXEeHOMY eTuiosoMy cnupTi abo pigkomMy a30Ti MOXHa BWKOHYBaTH
y BIAKpUTUX KpiocTaTax.

Y pasi BUKOPUCTOBYBAHHA PiAKNX 0Xonoaxysadis IxHiit piBeHs Mae GyTv BULLUM Bif TOPUSA BEPXHBLOT
rONOBKW 3pa3Ka He MeHLLe HiXX Ha 15 Mm.

6.5 OxonopyxyearbHe ycTaTkoBarHs Mae 3abesrieqyBaTty PIBHOMIPHE OXONogKyBaHHs poBo4oi yacTurm
3pasKa 3 rpagieHToM TemnepaTypy, Skt He NOBWHEH nepesunulyBatn £ 2 K.

6.6 [ina sumiposadHsa Temnepatypv cepenoswiya Big 283 K o 77 K (Big 10 °C go minyc 196 °C) Bu-
KOPWUCTOBYHOTb TEPMOMETPY PIAMHHI 3 LiHO nodinky He Binblue Hix 1 K, ons sBumiptoBaHHa TemnepaTtypw
3pasKa(-is) — TepMoerexTpuyHi nepeTeoptoBayi abo TepMonepeTBoPBaYi ONopy i3 BTOPYHHVIMY NpUriagamy
Knacy TOYHOCT] He Hux4ye Hix 0,5. PiseHb pigkoro oxonogxysaya GikcyoTe HaniBnpoBigHUKOBUMH
NepeTsopoBa“amy Ornopy, MexaHivHmMy pisBHesUMIptoBa4aMuy NOMNMNasKoOBOro TUNY Ta (HILWMK NpuNaaamu.
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6.6.1 PignHHi TepmomMeTpy MarTh Bignosigatu eumoram FOCT 28498.

6.6.2 TepmoenexTpuuHi nepeTBoproBadi (Tepmonapy) MatoTh Bignosigatv sumoram OCTY 2838,
OCTY 2857 i ACTY 3622.

6.6.3 TepMonepeTBOpIOBadi ONOPY MaKTh BignosigaTv sumoram ACTY 2858 i ACTY 3619.

6.7 TeH3omeTpu MaoTb BignoeigaTtv euMmoram ACTY EN 10002-1.

7 NMNIAroTOBYBAHHA 10 BUTTPOBEOBYBAHHA

7.1 lNovaTkoBy po3paxyHKoBY AOBXWHY 3paska /; 0BMexyioT Ha poBoYii YacTuHi 3paska MiTkamu, ki
He MOLUKOKYIOTb MOro nosepxHi, 3 noxubkoto Ao 1 %. [Ans po3paxosyBaHHsA BiHOCHOTO BUAOBXEHHs nicns
po3puBY & Ta BIAHOCHOTO PIBHOMIPHOTO BUAOBKEHHSA &, PEKOMEH/A0BaHO HAHOCKUTM [OAATKOBI MITKU, LU0 He

NOWKOMKYHOTb NOBEPXHIO, Yeped 5 MM abo 10 MMm.
Apumitka 1. AKWO ANA 813HAYEHHA BIGHOCHOMO BUAOBXEHHS Nicna po3puay § i BIAHOCHOIO PIBHOMIPHOIO BMAOBXKEHHS 8, BriKOpHC-
TOBYIOTb TEH30METD, TO MOYaTKOBa PO3PaxyHKOBA [IOBXUHE 3paska [ sianosigac NoYaTkosilt pO3PaxyHKOBIR AOBKWHI 33 TEHIOMETPOM [,.

7.2 [Ins BU3Ha4eHHsA No4aTKoBOI Nowwi nonepevHoro nepepidy Fy HeoBXigH! reomeTpuyHi po3mipu
3paskis BUMIpKIOTE 3 Noxnbkoro He Binbuwe KX + 0,5 %.

7.3 TonepeyHi po3Mipn 3pa3kis BUMIPIOOTL Y TPLOX MIiCUSIX! ¥ CepefHii YacTuHI Ta Ha Mexax no4aTko-
BOT PO3paxyHKOBOT JOBXWHN.

3a ro4YaTkoBy Moty nonepeyHoro nepepisy Fy 6epyTb HaliMeHLe 3HaYeHHS 3 OKPYITIEHHAM, SiK 3a3Ha-
YyeHo B Tabnuyi 1.

Tabnuus 1 — OKpyrneHHA 3Ha4YeHb NOYaTKOBOI niowi
nonepevHoro nepepliay apaska
Poamipun y kBagpaTHux Minimerpax

Nrowa OKpyrieHHs 7.4 [ina noByaosu TemrniepaTypHuX 3anexHoc-
TeN MexXaHidruX XapakTepucTuk maTepianis pexo-
Big 280 10 sknioy. [0 0,01 MEHA0BaHO BYKOHYBaTW BUNPOBOBYBaHHS 3a Temne-
patyp 283; 273; 253; 233; 213; 193; 173; 150; 120;
Monap 10 Ao 20 BKrioy. » 0,05 100; 77; 60; 40; 20; 4 K (10; 0; minyc 20; miHyc 40;
» 20 »100 » » 0,1 MiHyc 60; miHyc 80; minyc 100; minyc 123; minyc
153, Minyc 173; miHy¢ 196; miHyc 213; MiHyc 233;

» 100 » 0,5 MiHyc 253; miHyc 269 °C).

7.5 [Ins BU3HavYeHHs YMOBHOT rpaHvyi nmimH-
HOCTI WBUAKICTb NIABUWEHHSA HaMpYXeHHs Mae ctaxiosuTy Big 1,0 MIMTa/c (H/(Mm? - ¢)) go 30 MMalc
(H/(MMm2 - C)), @ BNS BU3HAYEHHA BEPXHLOT T2 HWKHBLOT rpaHNLs NepepuBYacTOl nMHHOCTI — Big 1,0 MMa/c
(H/(mMm? - c)) mo 5,0 MMa/c (H/(mMm? - c)), sikwo B HI Ha MeTanonpoayKuito HemMae iKWK BKa3iBOK.

7.6 [1nst BUSHa4eHHs rpaHuLi MiLHOCTI, BIZHOCHOTO BUAOBKEHHS Nicna po3puay, BiQHOCHOro pisHoMip-
HOroO BWAOBXEHHS, BiAHOCHOTO 3BY)XEHHA NONepeqHoro nepepisy nic/is po3puey HOMIHanbLHa WBUAOKICTb
necdopmaLyi Mae cTaHoBUTYM He Binblue Hix 11072 ¢,

[nsi BU3HaYeHHs HaBeAeHWX XapaKkTepucThK, a Takox rpaHnui nepepuByacTo’l NNMHHOCTI 3a TeMnepa-
Typu 20 K (minyc 253 °C) Ta HuK4e B cepefjoBuili napopianHHoi cymiwi reniro abo BoaHto BunpoBosyBaH-
HS BUKOHYIOTb 3 HOMIHanbHO WBNAKICTo Aedopmallii He Ginblue Hix 1,5- 10 ¢!, a B cepenosuLLi piakux
renito abo BoaHo — He Binbwe Hix 2,0 - 1073 ¢'. Y pasi BurnpoboByBaHHs 3paskis, no4YaTkoBa nrola
norepedHoro nepepiay AKX nepesuilye 13 MM2, HOMIHanbHa WBUAKICTS pedopmalil Mae CTaHOBUTH He
Binblie Hix 0,5 107 ¢!y cepenoeuLyax pigxmx renito a6o BOAH0, saKwo B HI Ha meTanonpogykyiio Hemae
jHLLIMX BKa3iBOK.

Mpumitka 2. BianoeigHy HoMiHanbHy WBaMAKICTL AeopMyBaHHA 0BYMCnioTh Y MiniMeTpax 3a cekyHay sik 4oBYToKk HoMIHansHo!
weunaKocTi AedhopMauil Ta noYaTKoBOT pO3paxyHKoBOT AOBXMHW 3pa3ka.

7.7Y pasi BinpoboByBaHHs 3a TemnepaTypu 20 K (minyc 253 °C) Ta Hkue noTpibHO BUKOpUCTOBYBaTH
BUNPOGHI MalwvHy 3 nogatnmsictio He Binswe Hix 0,7 - 107 Mm/H, sikio B H Ha MeTanonpoaykuito Hemae

jHLLIWX BKa3iBOK.
Npumirtka 3. [ins BusHaueHHa nogaTnveocTi ennpoBysansHol MawyHy noTpiBHO BUMIPSTM CyMapHy NpyxHy AedopmMallio naduora
HaBAHTAXYBAHHA Ha OAVHULIIO CVITW, 32CTOCOBYIOHN MaKCHManNbHO XOPCTKUM 3pa3ok.
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7.8 WenakicTe gecopmauii, HomiHansHa WBMAKICTL fedopMyBaHHS (y BiANOBIAHWMX BUMNagkax
WBUAKICTb NiABULLEHHSA HanpyKeHHs ), N0AaTNMBICTL BUNIPOGHOT Maluvny Ta B1g oxonodxysada mae 6yt
3a3HayeHo B NPOTOKOSi BUNpobyBaHHS.

7.9 IHWwi BuMorn o nigrotysaxHsa BunpobyBaHHs MatoTe BignosinaTty HasegeHum y FOCT 1497.

8 BUNMPOBOBYBAHHA

8.1 Nig vac sunpobosysanHs B pigkomy renii abo B oro napax nicng 3akpinrfieHHs 3paska reniesy
{BHYTPILLHIO) NOPOXHUHY KpiocTaTa repMeTM3YIoTh Ta BUKOHYIOTh HOro NonepenHe BakyyMyBaHHs,

8.2 PiBeHb piakoro oxonomxysa4a nig vac BunpoboBysaHHs NoTpibHO KOHTpONoBaTK Ta NiATPUMYyBaTH
y MexXax HaBeeHoro B 6.4 sHaveHHA.

8.3 Temneparypy cepenoBuLLa BU3HA4aI0TL 3@ TEMNEPaTYPO KOHTPOMBHOTO 3paska, po3TalloBaHoro
B 30Hi PIBHOMIpHOro oxonopkysaHHs. Bigxun TemnepaTypu oxonogKysanbHOro cepeaosuLLa Bif 3agaHol He
nosuHeH nepesuilysatu + 2 K. Fkuio Hemae skasisok y HI Ha MeTanonpogykujo, 4onycTuMo TUMYacoBe
nepeoxonodxeHHs apaska. [lig 4yac BunpobosyBaHHs 3paskiB y Cepef0BMLLi CKpanneHnX rasie BBaXaroThb,
Lo TemMnepaTypa 3paska JopIBHIOE TeMMepaTypi KWMiHHA oXonogKyBada.

8.4 Axujo B HI Ha meTanonpofykuiio He 3a3Ha4yeHo TPVBaniCTb BUTPUMYBaHHs 3pa3ka(-ie) B oXono-
OXyBsadi 3a 3afjaHol TemnepaTypy, TO TPVBanNICTs BUTPUMYBaHHA MaE CTaHOBUTH

— nig Yac BunpoboByBaHHs 3pa3kiB Y OXONOMKEHOMY eTUIOBOMY CnupTi a6o 0XOno4XXyBanbHOMY ra-
3onogibHomy cepenoeuLi — He MeHwe HixX 15 xB gna uMniHgpuyHnx apaskis giametpom Binblie Hix 6 Mm
i pns nnockux 3paskis 3aBTOBLWKY Binblue HXX 4 MM Ta He MeHwWwe Hix 10 XB gNs YUniHAPYYHNX 3paskie gia-
MeTpom 6 MM | MeHLWe Ta ANs NNOCKKMX 3paskis 3aBTOBLUKU 4 MM | MeHWe;

— nig vac sunpoboByBaHHR 3paskiB y piakomMy a3oTi — 5 XB nicns 3akiHyeHHs BypXnuBOro KuniHHS,
a8 pigkux renii Ta sBogHi — 5 xB nicna cikcayii HeobxigHOTo piBHA 3aUTTA OXONogxKyBaya.

8.5 BunpoBosysaHHsa MoxyTs OyTv 3asepiueHi Nicna 4OCATHEHHs! 3a3aH0T0 3Ha4eHHRA abCconoTHOrO
BWOOBXEHHs 3paaka Ta Moro po3saHTaxyBaHHsA (6e3 pos3pusy 3paska).

8.6 HwWi Bumorn go BunpoGosysaHHs HasegeHo B FTOCT 1497.

9 OITPALILOBYBAHHA PE3YIILTATIB

9.1 IMig 4yac sunpo6oByBaHHA peecTpyroTh Aiarpamy po3rarysanHA. Maciutabu giarpaMm no ocsax Ha-
BaHTaXeHHSA Ta BNAOBXeHHA BubupatoTs Bignosigro go sumor FOCT 1497.

9.2 M'paHuui nponopuinHocTi, NNUHHOCTI (PisUYHY Ta YMOBHY) Ta MIUHOCTI, BIAHOCHE BUAOBXEHHS
nicns po3pusy, BiAHOCHe PiBHOMIpHE BUAOBXEHHS, BiJHOCHE 3BYXEHHA NOMepeqHoro nepepisy UMniHapuy-
HUX | NIOCKUX 3pa3kis BM3HavyawTb 3rigHo 3 FTOCT 1497.

[lonycTVMO BU3Ha4aTu BigHOCHE piBHOMIPHE BUAOBXKEHHS Ha KOPOTKMX 3pa3kax 3a fiiarpamoio poaTs-
ryearHs (3 macwTabom no oci BUAOBXKeHHS He MeHLe Hix 20:1, a no oci HaBaHTaxeHH:A He Binblie Rix
10 MTMa na 1 MM giarpamu) siKk XxapakTepucTuky, Wo BiANOBiAae AOCATHEHHIO MAaKCUMaITbHOMO OCLOBOTO PO3-
TANYBAIIbHOMO HaBaHTaXeHHs), a SKLUO bOMY Nepeaye nosisa rnepepuB4acTol NNMHKOCTI — NoYaTKy NepLloro
crafly HaBaHTa)KeHHS, SKe CTaHOBUTL He MeHLUe HX 1 % 3HaYyeHHs NOTOYHOro HaBaHTaXeHHs (prcyHok B.1
noaarka B).

9.3 3a ymoB nepepuvB4acToi NivMHHOCTI (3yB4aTocTi) Ha ginsHui npy>)KHo-nnacTuyHoro gedopmyBaHHs
nig yac sunpobosysaHHaA 3a Temnepartypu 20 K (miHyc 253 °C) Ta Huxye (pucyHok B.1 gogaTka B) BuaHa-
YalTb rPaHnLI NpoNopUiNHOCTI, NNUHHOCTI (YMOBHY), IepepuedacTol NAMHHOCTI, MILLHOCTI, @ TakoX BigHOC-
He BWOOBXEHHS MiCNs po3pusy, BiiHOCHe pIBHOMIPHE BIUAOBXEHHS, BIGHOCHE 3BYXEHHSA MONEPeYHoro nepe-
pisy nicrnsi pospuey.

9.4 Axuio nepepmnsYacTa NNNHKHICTL NoYMHaeTees BesnocepeqHbo Nicns ANAHKWM NOYaTKOBOTO NPYX-
HOro fehopMyBaHHS, BU3HAYA0ThL BEPXHIO Ta HWXKHIO rpaHuli nepepuedacTol navHHoCTI (pycyHkn B.2, B.4
nogartka B). pn ubomy yMOBHY Ta hisnyHy rpanvyi NAVHHOCTI, @ TaKOX FpaHuLito nepepyreyacTol NAVHHOCTI
Ta BiAHOCHE PIBHOMIPpHE BUAOBXEHHS HEe BU3HAYa0TL, @ BePXHA rpaHnua nepepus4acToi NnMHHOCTI Aopis-
HIOE rpaHuvLi nponopuinHocTi.

Mpuknany BM3HaveHHs HasaHTaXeHb, WO BigNOBIAaTE rpaHnusaM MAMHHOCTI Ta MIUHOCTI Ans
HanbinbW XapakTepHuX BUAIB Aiarpam poaTAryBaHHs RasedeHo Ha pucyHkax B.1 — B.4 nogaTtka B.
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9.5 OkpyrniowTb OTpUMaHi pesynsTaTti BignoeigHo no tabnuui 2.
Tabnnuna 2 — OkpyrneHHs 3HaYeHb MeXaHiuHUX XapakTepucTuk

MoaHaka 3HaYeHHR XapaKkTepucTnkn QkpyraenHs
0o 100 o 0,5
Cnui 00,2, Onry One, Onw, Ts,

MMa (H/wm?) Mownag 100 go 500 sxnoy. » 1,0
» 500 » 5,0

Do 10 » 0,1

8, 8p, v, % Monan 10 Ao 25 skrioy. » 0,5
» 25 » 1,0

9.6 Peaynstatu BUNpobyBaHHs BBaXaloTh HefinCcHYMM:

— SIKULO 3pa3oK po3ipsascs rno3a mexamu poboyol gosxuHK 3pas«a | abo No4YaTKoBOT po3paxyHKoBol
OOBXWHW 38 TEH30MeTpOM Ig;

* — SAIKLL,O NOPYLUEHO TEMNEPATYPHUA abo WBUAKICHWI PeXUM BUNpoBoBYBaHHSA.

Y umx Bunapkax sunpobosyBaHHA NOTPIGHO NOBTOPIOBATM Ha 3paskax Tiel camol nnasku 4u napTii me-
Tany. Kinbkictb apaskis Anst noeTopHUX BUnpoGoByBaHb Mac BiAnosigatu KinkkocTi HeaificHx sunpobosy-
BaHb. Bunagku saminm spaska Ta npuunHy 3amilm noTpibHO 3a3HaunTy y NpOToKONI BUNpobyBaHHs.

9.7 PexomeHngosaHy opMy npoTokony BunpobysaHHs nogaHo 8 gogatky I

9.8 Inwi Bumoru go onpauoBaHHs pesynsTatie Hasegeno 8 FOCT 1497,

10 BUMOTI'M LLOJO BE3NEKU

10.1 Jo poboTu Ha ycTaTKOBaHHi 4onycKkawTb ocif, aki o3HanoMneHi 3 BUMOramyt LibOro cTaHgapTy
i NpoRWNV Has4aHHsA Ta nepesipKy 3HaHb arigHo 3 HIMAOTM 0.00-4.12 3 nuTaxb oxoporu npaui nig 1ac poto-
TW Ha LbOMY YCTaTKOBaHHI.
10.2 Mepep novaTkom poBoTH NPOBOSATL I0BHILWHIA OTNSA YCTATKOBaHHSA, NepeBipATL HAiNHICTL
3a3eMIieHHs! BUNpOoByBanbHOrO YCTaTKOBAHHS Ta Npunagis.
10.3 VY pasi npunvHeHHs nogasadHs enexTpoeHeprii nepeBoaaTL BCi OpraHu KEpyBaHHs npunagamn y
BUMKHEHWIA CTaH.
10.4 Tlig vac poboTu 3 oxonomKyBavamm NOTPIGHO 0AAITY 3aXMCHWIA OO, PyKaBuLL Ta OKynsipy.
10.5 Y pasi BMkOpUCTOBYBaHHSA sIK OXONOAXKYBa4Ya piakoro BogHo afo foro napopignHHoT cymilwi no-
TpiOHO 3abe3ne4nTy BigKkadyBanHs B BanoHu razonoaibHoro BogH Ta JOTpUMyBaTUcs npasuit poboTtu 3
BNByxoHebe3neyHMY pEHOBMHAMM,
10.6 Y pasi BUKOPUCTOBYBaHHA 5K OXONoAXKyBada piakoro renito abo Moro napopignHHoOT cymiiui no-
TpiGHO 3abe3neynTn BigkadyBaHHs B BanoHu rasonogibHoro renito.
10.7 3abopoHeHo:
-— BMKOPWCTOBYBATH Mif Yac BUnpoboByBaHHA HecnpasHi npunaau;
— BUKOHYBaTK PEMOHTHI Ta pernameHTHi poboTu 3 yBIMKHEHUMU Npunagamu;

— MPUCYTHICTb CTOPOHHIX ocib nig yac poGoTy 3 OXONO4XKYBaYamy,
— BMKODWCTOBYBATK SIK OXOJIOKYB&Y PIAKWNA TEXHIYHWA a30T 3 yMiCTOM kucHio Binbue Hix 10 %.
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OOLATOK A
(oBoB's3koBMiA)

PO3MIPY MPOMOPUIMHUX UMMIHOPUYHUX 3PA3KIB

Z'V )
I R5

R3 [* \
S 063 °
\/

vy

PncyHok A.1 — Tun 1

Ta6nyua A.1 — Poamipu LuniHapu4HUX 3paskis tuny 1
Y minimeTpax

d D B, He MeHwWwe h, [Rosrui sapasox KopoTkuir apasok
HIX 10 = 10d0 ! IQ = sdo {
5 M8 10 4 30 33 15 18
6 M10 12 4 40 44 20 24
8 M12 15 6 50 55 25 30
10 M12 15 6 €60 66 30 36
10 13 M16 16 6 100 110 50 60
VIND
I
R2 2 > R3
0,63 5
N !
Q - - - - - ©
A
Y [
h hy i

Pucysok A.2 —Tun 2
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Tabnnus A.2 — PoaMipy UuniHOpyHHuX 3paskis Tuny 2

Y minimeTpax

o g D h. we menwe h, [osrui spasok KopoTknia 3pasox

HiX lo = 10d, ! ly = 5dy !
3 5 10 5 8 30 33 15 18
4 6 10 5 12 40 44 20 24
5 8 16 5 12 50 55 25 30
6 10 22 6 12 60 66 30 36
10 13 24 10 24 100 110 50 60

Mpumirtka. Axwio aBoonioTHe BUAOBKEHHS 3pa3ka peecTpyeTsea He BeanocepenHso Ha 3pasky, poboya fosxunHa apaska [ Mac gopis-
HIOBATY NOYATKOBIA PO3PaxyHKOBIN A0BXMKHI [y 3paskis Tuny 11 Tuny 2.

[OOATOK B
(oBos's3kosnn)

PO3MIPU MNNOCKNX 3PA3KIB

L VW)
)
, L 0,80
12\I5Z R25 MiH. d
7 S 2,0 J/
A L : \/J
LY’ I g/
o| B L — T
—» 8o
o h < !
>
L

Pucyrok 6.1 — Tun 1

Tabnuun B.1 — Posmipy nnockvx 3paskis tvuny 1

Y minimeTtpax

a bo B h, He MeHwWe d Rosrun KopaTkun /
HixX 3pa3ok 3pasok
Big 0,5 a0 0,7 4,0 30 40 10
Monapg 0,7 po 1,0 55 30 40 10
» 1,0 » 1,5 8,0 30 40 10
lo=11,3,}Fo Io=5,65\/F0 I=lg+5
» 1,5 » 2,0 10 30 40 10
» 2,0 » 4,0 10 30 50 10
» 4,0 » 6,0 10 30 60 12
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Npuumirka 1. Axwo abconoTHe BUAOBXKEHHSA 3paika peecTpyeThCs He BeanocepeaHbo Ha 3pa3ky, poboya AosxVHa 3pa3ka [ mae
A OPIBHIOBATW NOYATKOBINA pO3paxyHKosif A0BXUHI 3pa3ka /.

Npuwmitka 2. Bubupatouy po3mipy ronosok 3paska, Tpeba AOTpMMYBaTUCA CiBBIAHOWEHD:

(B-d)a, 1,252 (=L, -d)a, 125,
Fo To2 o Co2

MNpumitka 3. Ans 3anobirasHs nnactiHnm gedopmalism 8 30HI OTBOPIB PEKOMEHAOBAHO ANA MNepesaBaHHs HaBaHTaX)EHHA Ha 3pa3ok
TaKoX BUKOPUCTOBYBATH HAKNaAKV 3 KOHUEHTPUHHUMY BUCTYNaMM, SKi MPUTMCKAOTLCA 40 BOKOBMX MNOBEPXOHL TONOBOK.

OOOATOK B
(nosiagkoswuin)

BU3HAYAHHSA XAPAKTEPHUX TOYOK OIATPAM PO3TAINYBAHHA
3A YMOB NMEPEPUBYACTO! MITUHHOCTI

Al
L | /'*;,_7 I |
x
/ |
= [ LT
@ [~ @ 1
Llafl o o
(g o f
A | N S A | -
/[0,002/ . -
Al
Al Al
Pucynok B.1 Pucynoxk B.2
P A
"4
[
|7
o -
Sl o o m
< = I
Q Q. N
J /
T T 70,002 > : ! s
—-——’r,[—’— 0 Al Al
PucyHok B.3 Pucyrok B.4
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BOJATOK T
(nosigkosnit)

PEKOMELOBAHA ®OPMA

NMPOTOKOITY BUMNMPOBYBAHHA

Ta6nuus 1 — PekomeHposaHa popma npotokony BunpobysaHHs

Homep

Mapka maTepiany

Howmep nnasku

12

Twn 3paska
MapkosaHrHs
MovaTkosuit giameTp dy
AiameTp nicns poapusy d,
ap
MovaTKoBi poamipw nnockux apaskis MM
by
aK
KiHueBsi poamipu nnockux 3paskis (nicsist poapusy)
by
MovaTtkosa nnowa F
Mm?
KiHuesa nnowa (nicna pospuvay) Fy
MovaTrkoBa pO3paxyHKoBa AOBXUHA lo
Mo4aTkosa po3paxyHKoBa JOBXUHA 33 TEHIOMETPOM I
KiHueBsa po3paxyHkosa AOBXWHE (Ricns po3pusy) I MM
ABCOonoTHE BUAOBXKEHHS 3pa3ka Al
AbcontoTHe piBHOMIDHE BUADBXEHHA 3padKka Al
MakcumanbsHe posTAryBanoHe HaBaHTaMeHHs P,
Po2
Py
HaBaHTaxXeHHs, Lo BignosiganTs rpaHuLAM NAVHHOCTI Pra H
PnH
PHT
HaBaHTaxeHHs, Wo Bignosigae rpadvui nponopuinHocCTi Py
panuua miyHocTi Cg
Co.2
paHuLyi NAUHHOCTI or MTIla (H/mm?)
GHB
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Kiveup Tabnui 1

an

Ont
'panuus nponopuitHocTi Cny
BiaHOCHE BUAOBXEHHS NICNA pO3puBY 8
BinHocHe pisHOMIpHE BUAOBXEHHS 8, %
BipHocHe 3By»xeHHs nicns pospusy i
HominanbHa wewnakicts gedopmanii € c!
HowminansHsa wenakicTs nedopmMyBaHHs 1% MM/C
WenakicTs nigsnieHHs HanpyXeHHs o MnNa/c

(H/(mm2 - c))

MNopatnyeicTs MalvHu Cc MM/H
Temnepatypa T K(°C)
MNpumitTka (3a3HayaloTb TUN MaWMHN Ta iH.)

OOOATOK O
(nosigxosuin)

BIBJNIOTPADIA

1150 19819:2004 Metallic materials — Tensile testing in liquid helium (MeTanesi matepianu. Bunpobo-
BYBaHHS Ha po3TAr y pigkomy reniv)

2 1SO 15579:2000 Metallic materials — Tensile testing at low temperature (Metanesi martepianv. Bunpo-
GOBYBAHHSA Ha PO3TAr 3@ HU3bKUX TeMnepaTyp)

3 ASTM E-1450-03 Standard Test Method for Tension Testing of Structural Alloys in liquid hefium (Ctan-
O3pTHUMA MeTog BUNPoByBaHRSA KOHCTPYKLUIMHMX Cnnasis Ha po3Tar y piakoMy renii)

4 Tonos €. @, banna M. |. Bennkui ykpaiHCbKo-aHrMiNCbKUA CrIoBHNUK. — Knis: Hymalbknit Wwnsx,
2006 — 704 c.
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