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4
BBEJIEHUE

Hucturyrom LHTHUUTICK um. MensHukosa B teue-
Hue 10 ner B oTaesne sSKCnepTru3bl METANIOB HCCIICIOBATUCE
pa3jItyHBIe METOAB!I ONIPCACICHHS XapaKTePHCTUK MeTalia
IKCILUTYAaTUPYEMBIX KOHCTPYKLUA 0€3 UX pa3pyLIcHus.
[TomyyeHsl pe3ynbTaThl, KOTOPHIC IMO3BOJIAIOT C AOC-
TATOYHON CTEIIEHBIO JOCTOBEPHOCTH HA OCHOBAHHH B3ATHA
M3 Merajyla MUKpPOIpoO, mpoO, mpu IpHOOPETEHHH COOT-
BETCTBYIOIIETO OnNbITa HW HeobxoauMoro nadoparopHo-
MCCJIC0BATENbCKOTO 000pY/I0BAHUS, JaBaTb TEXHUUECCKHE
3AKIIIOUEHHS (IIPOTOKOJIBI MCMBITAHUH) O KAYeCTBE CTaIH,
BKJTIOUAIONIHE B ce0s pe3ynbTaThl ONPEHACICHUS
¢ XHUMHYECKOTrO COCTABa CTAJIU,;
¢ BPEMCHHOTO COMNMPOTUBJICHUS W TIPEALNA TEKy4c-
CTH CTaJy;
® MAapKH CTAJH,
¢ KATEropuM Ka4decTBa CTamu (OLEHKH XJIaJ0CTOM-
KOCTH CTaJIN).

Mexanunueckue CBOICTRa CTAIN OLCHUBAIOTCS C Bhbi-
OpaHHOI CTENEHBIO AOCTOBEPHOCTHU OT 75% J10 99%.

1. OBILIIHME TTOJIOXEHWSI.

1.1. Hacrosiuce pykoBOJACTBO PEKOMEHIYETCA K
NMPHMEHEHHWIO B CJIydasiX, KOraa Belpeska ¢parmeHra Me-
TAUIa ¢ pasMEpaMM, JIOCTATOYHBIMH JIISI W3rOTOBJICHUS
CTaHJapTHBIX O0O0pa3LOB UISL TPOBENEHHA MEXaHHUECKHX
MCTIBITAHUN, 3aTPy/IHEHA WIH HEBO3MOMKHA.
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[.2. Hecymas cnoCoOHOCTh HUCCNENYEMBIX METAJIO-
KOHCTPYKUHH B pe3yibrare ordopa 1pod m MMKpOIpooO,
NPEAYCMOTPEHHON0 HACTOSLUM PYKOBOACTBOM, IpaKTH4c-
CKM HE CHIDKAETCSl, YTO YCTpaHIET HEOOXO0ANMOCTH IIpPOBe-
JICHUA BOCCTAHOBHTEJIBHOIO0 PEMOHTA, BbINOJHAEMOrO IIpu
orbope (¢parmMeHTOB (BBLIPE3OK WM MHA4Ye MakponpooO)
CTaHJAPTHBIMH METOJIaMH.

1.3. O160p 11p0o06 M MUKPOIIPOO OT CTajibHLIX CBap-
HbIX MHJIM KJIENaHbIX KOHCTPYKUMH MOXET IIPUMEHSITHCS
[1PU:

- BOCCTaHOBJICHUM 1acnopra WK [Ipyd OTCYTCTBUU B
HEM HAaHHBIX O [IPUMEHEHHON MAPKE CTAJIH,

- yCTaHOBJIEHMH 00J1aCTH AOIMYCTUMBIX OTPHLIATEIb-
HblX Temneparyp Oe30macHoil IKcrnyaraui KOHCTPYKLUMH,

- IMArHOCTHPOBAHHH TEXHHUYECKOr0 COCTOSHMA,

- OlIPEACIICHHH OCTATOYHOI0 pecypca IKCIlyaralmu,

- OTCYTCTBHH CBEACHHH O IIPUMEHEHHBLIX BO BpEMs
NPEALIAYLUHX PEMOHTOB CTAAX;

- TIOArOTOBKE JKCIIEPTH3bI TEXHHYCCKOIQ COCTOSHUS
KOHCTPYKIHI 3/1aHHi1 H COOPYXEHUE 0ITACHOro 00bLEeKTA,

- B HCCJICIOBATENbCKMUX U MHBIX LICJAX.

1.4. Hacrosiiiee pykoBOACTBO UMEET LIEJBIO OIpEe-
JICHHE MApKy CcTaJIM U € KAaTreropuu, 4To AOCTHraercd ny-
TEM OnpeAcaeHHA XIMHUYECKOIr0 COCTaBa, npejeiia TeKky4de-
CTH, BPEMEHHOI0 COIIPOTHUBICHHA M KPHTUUYECKONA TEMIC-
patyphl XPYNnKOCTH CTAJIH.

1.5. OGnacTp npuMeHeHHs HACTOAIIET0 PYKOBOJCTBA
— HU3KOYIJIEPOJAMCTHIC U HH3KOJIErHPOBaHIIbIC CTAJIM ¢ HO-
MHHAJIBHBIM 1IpenenoM texkyuecru 150...440 Mlla (16...45



Kr/MM®).

1.6. PykoBoacTBo npeanasHauetio Juist nabopatopuii,
OCHAUICHHBIX CBETOBBIMH MeETajuiorpapuHuecCKHMHA MHKPO-
CKOTIAMH, HCIBITATEILHBIM MEXaHHUYECKHM 000pYy/10BaHU-
€M, TIPoILCHIINM MOBEPKY B | ocynapcrBeiHoil METPOIOrH-

YeCKOH CIy)k0€, U YKOMIUJIEKTOBAHHBIX KBAJTHU(DPUIIMPOBAH-
1IBIMU KaJipaMu B 0071aCTH METAJIJIOBEAECHISI,

2. TEPMUWHDI, OITPENEJIEIHL,
TEXHHAYECKHUE TTOHATHISA

2.1._KKpurHueckas temneparypa XpyrnkoctTH — TeMrie-
parypa, I(pA KOTOPOU 3HAUEHHE YIapHOil BA3KOCTH JOCTH-
raet onpeAeneHnoii HOpMHUPYEMOii BENHYHIbI &,,, YKa3bi-
BACMOI HHAEKCOM, HarpuMmep, [9 — TeMneparypa, BbILIE
KOTOPOR BEJHMUYHHA YIAPHOH BA3KOCTH, onpenensieMast Ha

obOpa3uax ¢ U-o6pa3nsiM Hagpe3oMm, e menee 29 Tox/em® (3
Krc-m/cm’).

2.2. Meraiorpadiist — nayka o CTpyKType ¥ (pH3u-
YECKUX CBOMCTBAX METAJJIOB U CIUIABOB, MCCHEAYIOiLas 3a-
BUCHUMOCTH MEXJly HX CBOICTBAMH U CTPYKTYPOM HpH pas-
JIMYULIX TEMITEpATypax.

2.3. Mukponpoba Mmetajia — 310 00béM Merasa
YMCHBLILIEHHOT'O pa3zMepa, H3 KOTOpOro HEBO3MOMXHO H3ro-
TOBUTE XOT% Obl OJIMH cTanaapTHLIA oOpa3el Ha pacrske-
HUC WIN yaapHbiil U3rubd H, pasMmepsl KOToporo Oonbniei
yacTthio B 5-10 pa3 medsnie crasnaaptibix o0pa3uon, npe-
Ha3a'MCHIBIX AJIS MPOBEACHHA MEXAHHUYSCKUX HCIbITAHIE.

2.4. IIpoba meranna — o0bEM MeTaia, H3 KOTOPOro
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MOXKHO M3roTOBHTL HE OoJiee oaHoro oOpasua craHiapTHO-
ro pasMmepa, npejaHas’Ha4yeHHoro Ui IpoBeACHHUS HCIIbITa-
HUH Ha pacTsDKEHNe WK yAapHbiil H3ruo.

2.5. Menaxe oOpazel - oopaszern; ¢ U-oOpa3HpiM HaX-
pe30M UIS UCIIbITAHUS MATEpHAJIOB HA YAApHYIO BA3KOCTh
IPH yIapHOM M3rude Ha MasTHUMKOBBLIX konpax (tun 1-3 no
[TOCT 9454).

2.6. llapiu oOpazeny — obpasen; ¢ V-o0pa3HbIM Hajl-
pEe30M I MCMbITAHWUS MATepHajioB HA YJapHYIO BA3KOCTh

Npy yaapHoM u3rube Ha MasTHHKOBBIX konpax (tun 11-13
no 'OCT 9454).

3. OTBOP I11POb U MUKPOITPOb METAIJLJIA

3.1. Mecra orGopa npo6 1 Mukponpod NOMKHLI yC-
TQHABJIUBATHCS, UCXOAA U3 YCIAOBUA NOJYUCHHS IIPEeACTaBU-
TEJIbHOH MH(OpMaUMM 0 Ka4yeCTBE CTalud HCCIACAYEMOIo
3JIEMEHTA METAIJIOKOHCTPYKLIHH.

3.2. Bo3MOXHOCTh U MecTa 0T00pa npold 3aBUCAT OT
KOHCTPYKTUBHBIX OCOOCHHOCTEH METAJUIOKOHCTPYKLIUM H
ycTaHaBiauBaroTcs Cleupaiu3upoBaHHON OpraHu3alyeii.

3.3. I1IpoOb1 1 Mukponpobbl MeTanna A0JKHBL OTOM-
paTbCs OT KPOMKH HUCCIHECAYEMOro 3J1EMEHTA METAJIJIOKOHCT-
pykimu. B ciydyae KpoMOK, 00pa3yeMbIX ra3oBbiM PE3OM, -
3a 1peJeiaMM 30Hbl TEPMUUECCKOT'O BJIMSIHUAL.

3.4. TexHonorus orbopa npo6® U Mukponpod NOHKHA
o0ecneyuTh MUHUMANIbHYIO Ae(opMalitio 1 Harpes Merali-
ia ue Boiue 150°C.

3.4.1. Mukponpo6bt OT KPOMOK 3JIEMEHTOB METaLIO0-
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KOHCTPYKUMH CleayeT oTOMpaTh METOIOM Cpe3a WilH CIiHia
C MIOMOILBIO HOXOBKH MJIM OTPE3HBIM KPYroOM B COOTBETCT-
BUK C puc.l,a and 3aeMeHToB TOMuuHOU A0 10 MM BKIntO-
YUTENLHO U pHUC.1,0 g deMeHToB ToNiuuHOM Oonee 10

MM.

0)

Puc.1

Gopma Muxpornpobsl (npU3MaTvHyecKas HWIM IMpa-
MHaJbHaA) onpenensercd yao0CTBoM mnpoBeacHus pador
no cpe3y (Crumiy) MUKpONpPOOL.

Pa3Mepbl MEKPONPOOBI JOJKHBI ObITH HE MEHEE a X b
x t (h), rae t - TonuHAa 3JIEMEHTa, MM,

a>1,4b;

b > 5 MM - B ciiyuae npokaTHoil HIM MeXaHUYeCKU



00padOTaHHOH KPOMKHU;

b 20,5t+5 MM npu t <10 MM 1 b > max 310 mMm;

0,25t¢ npu t > 10 MM B ciyuae KPOMKHM, TI0JIYYEHHOM C I10-
MOILBI0 Fa30BOH PEe3KU WK APYTrHM aHAJNIOrHYHBIM CI10CO-
OoM;

h> 10 mm.

3.4.2. MnkponpoObl K3 LEHTPAIbHBLIX YacTeHd 3Jjie-
MEHTOB KOHCTPYKUHH NOJDKHBI ObITh HE MeHee 1,2x2,5x15
MM. MUHUManeHas 1U101aab CEYEHUI MUAKPONPOOLI B LICH-
TpabHOH 4acTy JOJDKHA OBITh He MEHee 3 MM’

3.5. O16op npol, Kak nNpaBuiio, OCYLUCCTBIAETCA OT
HEHArPYKECHHBIX WM CJIad0 HArpy>k€HHBLIX DJIEMEHTOB
CTPOUTEIbHBbIX KOHCTPYKLIHMA.

3.6. MuanManbeHblil pasmep npod onpenensercs Tpe-
ooBanuamu I'OCT 9454 k pasMepy CTaHAAPTHBIX YAApPHLIX
00pa3loB ¢ y4éTOM MPHUITYCKA HA MEXAHUYECKYIO 00padoT-
Ky ioBepxHocTd o0pa3uos. [Ipu ordope npod HeoOXoaUMO
YUMTBIBATL TpeOOBaHMs HOPMATHMBOB K OpHMCHTALUM yaap-
HbIX OOpa3LoOB (BAOJIb HIM IEPNCHAUKYIISPHO HaNpasJic-
HUIO TIPOKATKH) JUISA ONPEAEIICHUS YAAPHOH BA3KOCTH.

3.7. Mecto otbopa rpod u MUKpONpoO, UX pacnoso-
KECHUE U OPUECHTALMSA JOJDKHBI OBITH yKa3aHbl B COMNPOBO-
AUTENBHOH 3alTUCKeE.

3.8. TTocne nposeaecHus orGopa npold ¥ MUKpOIPoO
MECTa BBIPE3KHU JOJDKHBI OBITH TIOJBEPTrHYTHl MEXaHMUUe-
CKOM 384MCTKE (C MOMOMIBIO IINIM( MallMHKYA WIH APYyrUMH
criocobamMu Ayl YCTpaHEHHS KOHLICHTPATOPOB Harpske-
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HHi1), a B HEOOX0JUMBIX CIIYYasX YCH/IEHBL.

4. OIIPEAEJIEHHME XUMWYECKOI'O COCTABA

4.1. OnpeneneHne XMMHYECKOT0 COCTaBa CTajid Mpo-
BOoaAT B cootBercTBUU ¢ Tpedosanuamu ['OCT 22536 Tur-
PUMETPHUYECKHUM, CIEKTPAJIbHBIM HJIH APYTHMH METOJaMH,
o0ecrnieunBaOIUMKA HEOOXOIMMYIO TOYHOCTE aHaJIN3a.

4.2. XUMHUYECKHI aHAIU3 CTAJIM NPOHM3BOJAT IOCHE
3a4YMCTKU TIOBEPXHOCTU MeTa/ia (MUKponpobbl) 40 METaAI-
JIMYECKOro ONecKa, HMCKIIIOYAlOIUeil HCKaXeHUE pe3yibTa-
TOB aHAJIM3a COCTaBa METaJLIA.

4.3. Ilpu onpeneneHn XUMHYECKOro COCTaBa CIIEK-
TpaJbHBIMH METOAAMH IIOATOTOBJICHHAS I aHaiu3a Mo-
BEPXHOCTh HE JI0JDKHA OTKJIOHATHCA OT HOPMAIH K [TOBEPX-
HOCTH TIpoKata Ha yrou 6onee 30°.

4.4. Ilpu naTEeprpeTauu pe3ybTaToB XHUMHUYECKOTO
aHAJIM3a YYUTBIBAIOT JIOIYCKAEMBIC OTKJIOHCHMSI COJEpIKa-
HUS JIECUPYIOIIUX 3JIEMEHTOB B T'OTOBOM MPOKATE COrIacHO

TEXHUYECKUM TPEOOBAHMSAM K HHU3KOYIJIEPOAMCTHIM U HU3-
konerupoBanubiM cransam (I'OCT 27772, TTOCT 380,
I'OCT 19281 n op.).

5. ITIPOBEJIEHUE METAJIUJIOIT PAOHUECKOI'O
AHAJIN3A.

5.1. Jlns onpenenieHus npenena tekyuectu (1o .6.6.2.)

- - [P

' Heo6x0AHMOCTb YCHIEHMA YCTAHABNHBAETCH OpraHm3auneii, ocyLecrs-
NAOEH NHArHOCTHPOBAHHE TEXHHUECKOTO COCTORHHA KOHCTPYKLIHH
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U YIApHOIi BA3KOCTH A0J/DKHBI OBbITH MOATOTOBJIEHBI U UC-
CJIEAOBAHbI MeTajiorpapuueckue minHgsol.

5.2. MukponpoObl, BBLIPE3aHHbIC COrJIAaCHO I1.3 Ha-
CTOSILLIEH MHCTPYKUMH, JUIS MOArOTOBKHA HUTU(OB JTOJHKHBI
ObiTh 3aMTht B CrulaB By/aa, 3MokcuIHyIO CMOJIy UIH B
NPYyrye aHaJIOrH41bie BEIECTBA.

5.3. [Lmbl BLINOJIHAIOTCA B IVIOCKOCTH, NEPIICH Y-
KYJSApPHOM IMOBEPXHOCTH npokara. Jlomyckaercs U3rotrose-
HUE NUIM(OB B TUIOCKOCTAX € OTKJIOHEHUEM OT HOpPMAIU K
MOBEPXHOCTH Ha yrona He 6onee 30°. KonnuecTBeHubIil Me-
Tajuiorpapuueckuif aHaju3 MPOBOAIT HA Y4yacTKaxX IJIM-
doB, yaanecHHbIX OT MOBEPXHOCTHU NMPOKATA HA PACCTOSHHE
He MeHee (0,25 MMm.

5.4. CocraB TpaBUTEIICH M TEXHOJOrHA INOATOTOBKH

HuiMpoB K wuccneaoBaHuio ycraHapiauBalorca 1o ['OCT
5639, 'OCT 5640.

5.5. Ilpu nposenenuu MeranorpapayecKoro aHaiu-
3a HE0OXOIMMO OLICHUBATD:

- COLEPKAHME CTPYKTYPHO-CBOOOAHOro mnepaura U
0J10c4aToCcTh CTPYKTYpHI cornacHo ['OCT 5640;

- BEIMYUHY JACHUCTBUTEILHOrO 3€pHa d- cpeaHuid yc-
JIOBHBIM auameTrp (cpenHion xopay) u Homep (O0anm) 3epHa
deppura s (PpeppUTHO-TIEPJUTHBIX CTaNeH B COOTBETCT-
BUM ¢ [ OCT 5639;

- IJIS1 TEpPMHUYECKH YIIPOUYHEHHBIX CTAJIC U CTajei, B
CTPYKTYpPE KOTOPBIX IPUCYTCTBYIOT IPOAYKTbI CABHTOBOrO
NpEBpalLCHUSA, JOMYCKAECTCH ONPEACHATh BEIHMYNHY CpeAHE-
ro ycnosHoOro sepHa ¢geppura d, no gopmyne d,=dy./0,6,
rae dgre - CpeAHUH YCIIOBHBIH JuaMmeTp (CpelHsst Xop/a)



12

S

¢aceToK TPAHCKPUCTAUIMTHOIO CKOJa, OIpelensieMbIi o
(hpakrorpamMmMam MeTomamMu, H3NOXKEHIILIMH B pa3a. 3
I'OCT 5639;

- pasmep (auamerp) D aucniepCHBIX YIIPOUHAIOMIMX
YACTHIL IPU JIECUPOBAHUM CTAIM CIUIBHBIMU KapOOHUTPU-

A000Pa3yIOIUMU dJIEMEHTAMK (HampuMep, BaHa/uiid, HUO-
Ouit, THTAH) - C MOMOUILIO IKCTPAKUMHOHHBLIX PEIUIHK, a
MEXYACTUUHOS PACCTOAHUE A - HA TOHKHX (POJBIrax METO-
JaMH TPaHCMHUCCUOHHOH IJCKTPOHHON MHUKPOCKOTINY;

~ TUIOTHOCTD AUCIOKALMH P (IMPpH HEOOXOAMMOCTH) HA
TOHKUX (POJIIax METOHAMH TMPOCBEYMBAIONICIT 3NEKTPOH-
HOW MHKPOCKOTTHH.

5.6. B pmanbHeiimeM mnofd 3Q(PekTUBHBIM Pa3zMEPOM
3epHa d,p, (B MHJUIUMETpAX) NOHUMAETCHA pa3Mmep 3€epHa
deppura ansg GpeppUTHO-NIEPIUTHBIX CTaNell WIH CpeAHUIl

pasMep yCJIOBHOTO 3epHa deppura A TEPMHUYECKH YITPOY-
HEeHHKIX CTajel, OTMEYCHHBIX B I1.5.5.

5.7. Pasmep 3epHa ONpeAcseTCs HE MEHEe 4YeM Ha
TpeX ydacrkax numdda (HeraTuBax), Ha KaxKJAOM H3 KOTO-
PBIX KOJIMYECTBO TOYEK IEPECEUCHUA CEKYIHHMX ¢ rpaHHUA-
MH CTPYKTYPHBIX COCTaBJISIFOLIUX AOJ/DKHO OBITH HE MEHEe
100.

B cnywyae BBISBACHHOH METOHAMH CBETOBOIl MHKPO-
CKOIMHU CTPYKTYPHOH HEOAHOPOAHOCTH METajuia [0 TOJI-
[UHE TIPOKATA, KOJUYECTBO U PACTIONIOKEHHE aHAIT3HpPYe-
MBIX TOJIEH 3pECHHS MpU MeTanaorpapHYeckoM aHaJH3e
BRIOMpaeTca TakdM 00pa3oM, 4ToObl 00ECTIEIUTh ANEKBAT-

HYIO OLIEHKY CPEJHHUX I10 CEUECHHUIO BEIMYHH OTIPEICIAEMbBIX
XapaKTEPUCTUK.
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6. ONIPEAEJIEHHUE BPEMEHHOI'O COITPOTHBIIE-
HUA o U TIPEJEJIA TEKYUECTH or.

6.1. BpemMeHHOE COINPOTHBJIEHUE Op MCCIIEILYEMbIX
CTAJICH CJICAYET ONPEACIATH PacyE€THbIM METOAOM II0 pe-
3yJibTaTaM U3MEPEHUS TBEPAOCTH CTAIH MO MEeTOoAaM Buk-
kepca (HV) unu bpunesuis (HB) Ha craumoHapHbIX TBEp-
pomepax B coorBercTBuu ¢ 'OCT 2999 u I'OCT 9012.

0.2. B cnyuae Hen30€)KHOCTU HAKJENna MeTaia npu
orOope Mukponpob 1o n.3.3.2 usMepeHus TBEPAOCTH Clie-
AYET HPOBOAUTH HENOCPEACTBEHHO HA OOBEKTE IEPECHOC-
HbIMM TBepaoMmepamu craruyeckoro 1o I'OCT 22761 uwnu
nuHamuueckoro sosuciictsua no I'OCT 18661. Honycka-
eTCA MCNOJIb30BAHME TBEPJAOMEPOB APYroro THNa Impu
obecrneueHu HEOOXOAHMOM TOYHOCTH U3MEPEHMIA.

TpebGoBaHust K pa3sMepy, KPHUBHU3HE IOAroTaBINBaec-
MOM IUIOIIQAKM W K Ka4yeCTBY 3a4YHCTKH ITOBCPXHOCTH
JI0OJDKHBI COOTBETCTBOBATh AAHHBIM TEXHHUYECKOI'0 IacIop-
Ta HCHoJb3yeMoro teepaoMepa. lloarorasnuBaemast ILIO-
HiaaKa NOJDKHA pacrnojararbCs Ha pPacCTOAHHM HE MCHEC
100 MM ot cBapHoro wmsa u He ganee 300 MM OoT MecTa OT-
0opa MHKpPOIIPOOBLI.

6.3. B puanasone ot 90 no 270 HB (90 go 270 HV),
SIBJLAKOIIEMCSA 00J1aCThHO IPUMEHEHMS HACTOALIEH MHCTPYK-
LMK, 3HAYEHUS TBEPIAOCTH, ONPEACICHHBIC IO METOoAaM
bpunens u Bukkepca cosnanaror. Jlajee B TEKCTE BO BCEX
pacueTHbIX popMyiax 3HadycHuss HB moryr ObiTh 3aMeHEHbI
3payeHusiMu HV.

0.4. KosinuecrBo 3amMepoB TBEPUOCTH JIOJDKHO ObITh



14

HE MEHEE:

- 9 w3aMepeHuit NpU KUCINOJB30BAHUU CTALUMOHAPHbBIX
TBEPAOMEPOB IS BCEX CTaCH (KPOME KHITSLICH);

- 18 wmsMepeHuii npu HCHONB30BAHUM HMEPCHOCHBIX
TBEPAOMEPOB U IPH OLIEHKE TBEPAOCTH KUIALIUX CTajen ¢
[IOMOIIBIO TBEPAOMEPOB JIFOOOr0 THUITA.

[Io moJy4EHHBIM HU3MEPECHUSIM OTIPCACIAIOTCI CPEAHHE
3HaueHuss HB. Ilpu onpeneneHun cpenHero 3HayeHUS

TBEPAOCTH MAHUMANBLHBIM 1 MAaKCUMAJILHBIH pe3yabTar u3-
MEPEHUI 0TOpaChIBaIOT.

6.5. BpeMeHHOE€ CONpOTHUBICHUE AOJDKHO OIpejie-
JIATHCA 110 hopMyIie:

og= 112 + 2, 4HB, Ml1a

6.6. OnpenencHue npeneyia TEKy4ecTd HeoOXO0AUMO
ITPOBOJIUTH OJJHUM U3 CJICAYIOIIHUX METOJIOB:

- METO/IOM H3MEPEHUS TBEPAOCTH Ha MPEJE/E TEKy-
YECTH,

- Ha 0a3e XMMUYECKOro, MIOPOMETPUYECKOro M Me-
TajutorpaduaecKoro aHaiausa.

6.6.1. Onpenencnue npenaena TEKYYECTH 10 H3MEpe-
HUIO TBEPIAOCTH HA MPEHCIIC TEKYUECTH ITPOBOAUTCS B COOT-
percreuu ¢ ['OCT 22762.

6.6.2. IIpenen TekyyecTH 1o pe3yibTaraM XUMHYE-
CKOr0, HIOPOMETPUUECKOro U MeTajiorpapmyueckoro aHa-
434, onpeaeniaeTcs 1o GpopMye:

c.=1,5+0,6 xo,+0,74x HB, MIla,
rae HB - 3Hauenue TBEPAOCTH, a BEJHUYMHA o, OINpEHeis-
€TCS B COOTBETCTBHHU C BBEIPAKEHUEM:
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0,=(0,+0,)" + (Ao}, +Acy, +Ac, ) + K,dy7,

€. Cp - HANPAKEHUC TPECHUS PEUISTKH O-XKeJIe3a,
JUIS HACTOSAIEro pacyera npuHuMacTcs pasibiM 30 Ml a;

Gp - HANPAOIKCHUE 3a CYET YIIPOYHEHHUS CTANM Nepiin-
TOM, G, =2.,411, Ml la,

rae: 1l - npoueHT nepAUTHONA COCTaBIIIOIICH;

AG., - HallpHKEHHE 34 CYET YIPOYHEHHS TBEPAOrO
pacTBOpa JCIAPYIOIMAMM 3JICMEHTAMU, HAXOQUTCH [0 Be-
murHe koHueHTpauuu C; (B % nmo Mmacce Jerupyroimx
3JIEMEHTOB B o-XKenese ((peppure));

Ao T_p.:467OCc+N+33CMn+86C3i+3 1 Cer30CNi+1 1C\,
+ 60CA+39C +H690Cp+3Cv+82C;, Mlla;

AG,y. - HalIPHKCHHE 32 CYET YNPOYHEHHS CTalld JUC-
IIEPCHBIMU YACTHLIAMH, ONPEACIHIEMOE C YHETOM JAHHBIX
1.5.J.

_0.46Gb (A~
A-D 2b
rae: G=8.4x10* MITa - MoxyJb capura,
b=2,5x10" Mm- BexTop Broprepca;

AC, = HaNpsHKECHUE 3a CUET YIPOYHECHUS AUCIIOKA-
IIMSAMH, OLICHUBAETCH MO IUIOTHOCTH QUCJIOKALUM P,

Ac,=5Gxbxp"* (1 ropsuexaraHsIXx cTaneil HOIyC-
KaeTcsa npuHumars Ac,=30 Mlla),

K,= 20 MITaxmm'"

6.7. I1pu HEBO3MOXKHOCTH M3MEPECHHUA TBEPAOCTH [0-
NyCKAeTCA pPAcCUMTHIBATH BPEMCHHOE COMNPOTHBJICHUE W
Npeaes TEKY4eCTH HEHAKIENAHHON CTaId 110 (popMyJiaM:

AG}LY D )J
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og=251+ 1,44 xo:, Mlla,
rae oy = (o,+0.)"” + (Ao}, +Ac), +AcL)',
OT = G; .
6.8. TOYHOCTH ONpEACHCHUsS 3HAYECHUN BPEMEHHOTO
CONPOTUBJICHUS U MNIPEJIeNia TEKYYECTH.

6.8.1. TouHoCcTp ompenencHus npeaena TEKY4YECTH
cornacHo 11.6.6.1 cocrasnser +7%.

6.8.2. PaccuuraHubie B COOTBETCTBUH C 11.6.5, 11.6.6.2
¥ 6.7 3HaYeHUsT BPEMCHHOI'O CONIPOTUBACHMSA U MPEACHA Te-

Ky4€CTH ABJIOTCA MATCMATHYCCKHIM OXHIOAHHECM YKAa3aH-
HbIX BCJIHYIMH.

6.8.3. Hwxusas rpansinia [oBepuTeILHOTO UHTEPBAJA
HJIS ITIPOYHOCTHBIX XAPAKTCPHCTHUK (0' B(MUH) GT(MHH)) pacC-
CUUTBIBACTCA UCXOOd W3 (PAKTUYECKUX 3IHAYECHUN TBEPAO-
CTH, IpeAcia TeKy4eCTH u TpeOyeMoit CTErneHu JOCTOBEP-
HOCTH (3 B COOTBETCTBHH C BBIPAKECHHAMMU:

Op (Mun) = Op - Kj(B)xK(HB), MiTa (ripu pacuere 1o 11.6.5);
ot MuH) = O - Ks(B)xK4(HB, 67, ), Ml Ia (npu pacyere no 11.6.6.2),
op ovun) = Os — Ks(B)xKe( o7 ), MlIIa (1ipu pacuere o 1.6.7);
ot vy = Or — K7(B)xKs( o’ ), Mlla (ripu pacuere no 11.6.7),

rae snagerma K,(B), K(HB), Ki(B), Kis(HB,o:), Ks(B),
K¢(o,), Ks(B) v Kg(o,) onpenenstor B COOTBETCTBHH ¢
Tabmn.1 - 5 o6sa3arensHoro [lpunoxenus A.
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7. OLIEHKA XJIAJOCTOUKOCTHU METAJLJIA

7.1. OueHka XJ1ag0CTOMKOCTH HCCJICyEMOI0 MeTall-

1a TPOBOAUTCA 110 BEJIUYHMHE KPUTHUYECKOU TEMIEPATYPHI

XPYNKOCTH Taxp-

7.2. Bennyuna a,, BpIOMpAeTCsi B COOTBETCTBHH TPE-
OoBaHHSAMM CTAHIAPTOB WIM TEXHHYECKUX YCIOBHM K
yaapHOH BI3KOCTH MCCJIeAyEMOM CTalu (BEJIUYMHE YAAPHOU
BA3KOCTH, TEMIEPATYPE UCTIBITAHMA).

7.3. Kpuruyeckas temneparypa xpynkoctu Ta  (°C)

onpeacaiacTIcs no Mukpornpodam, BbIpE3aHHbIM B COOTBET-

CTBUM C pa3zenoM 3 Hacroswero PJI, v pacCuurbsiBaeTcs 110
cneayiomcii GopmyJie:

Ta,, = a0+ a; x (1000 dg)""* + 2, x HB,

rjae Ko3(ppuumeHTsl ag, a;, ¥ a; BoIOUpatoTCA 411 00pa3loB
¢ U-o0pa3ubiM Haape3oMm (MeHake) B 3aBHCUMOCTH OT YC-
TAHaBJIHBAEMOI'0 HOPMATHUBHLIMHM [IOKYMEHTAMH 3HAYCHUSA
a,, (Tabanua 1).

[lo Mepe HakomICHUS 3KCHEPUMEHTAILHBIX JAHHBIX
KOI(p(pMLMEHTHI ap, @), U &y OyXyT ONPEIECIICHBbI TAKOKE U IS
00pa3LioB ¢ V-00pa3HbiM Hajape3oM (11lapmi), no3BossironMx
boJsice OCTOBEPHO OLICHUTH CONMPOTHBJIEHUE CTAIH pa3pylLue-
HUIO.

IIpu copeprkanun B ctanu cepbl Menee 0,015% senn-
YUHA Takp IPUHMMAETCA Ha 10° C Gonblue 1o CPaBHEHHIO C

Tava pacCUMTaHHOM 110 BbIIIENPUBEACHHOI (popMyIJI€.
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Tabnuna 1.

KoadpurmeHTsl GOpMYyJIsl IJ1g ONPEACICHUS Taup-

BenuuunHa a,, 3"aueHust KO3 PHLUMEHTOB

I[)K/CM2 a, a, A,
29
34
49 | 335

Jis npokara TojauuHoi ot 7,5 MM 10 9 MM (onipene-
NeHUEe yaapHoil BA3KoCTH Ha obpasuax tuna 2 no 'OCT
9454-78) Benmunna T,  npuHuMaercs Ha 10 °C HKe, a Ui

npokara TommuHoil or 4 MM go 7,4 mMm (onpeneneHue
yaapHoi Bsa3koctd Ha oOpasuax tuna 3 no 'OCT 9454-
78)- na 20 °C Hmxe 10 CpaBHEHHIO C PACCUYUTAHHBIMM 110
dopMyie 3HAYCHHUAMMU.

[Ipy 1HEOOXOAMMOCTH BEJIUYHHY Talcp JUISL 3HAYCHUI

_ 2 _ 2
ap,=39 JDK/cM™ U a,,=44 JDK/cM” [oMycKaeTcst OMpenessTh
METOIAOM JIMHEHHOM HMHTEPIOALIUM C MCIIOJB30BAHUEM CO-
OTBETCTBYIOIUX 3HAYECHUH 134 1 Tyo.
7.4. J1ng HaKJIEeMaHHOH CTalu 3HAYCHUE Taﬁp’ onpeae-

JIEHHOE B COOTBETCTBUHM C I1.7.3, NOBBIILIAETCSA HA BEJIUUUHY
0,6 x AHB, rae AHB — npupauiesue tBepaocTH, 00yCOB-
JICHHOE HAKJIETIOM METajlia.

7.5. Paccuurannbie B COOTBETCTBUH € 1.7.3 v n.7.4
3HAYEHNS KPUTHYECKOHA TEMIEPATYPBI XPYNKOCTH ABJISIOT-
Cs1 MATEMATHYECCKHUM OKUAAHUEM YKA3aHHOM BEJTHYUHBI.

7.6. Bepxnusas rpaHdua AOBEPUTEILHOTO HHTEpPBaJjia

s KpUTHYECKOH Temnepatypelt Xpynkoctd (Ta . )
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pPacCUHTBLIBACTCA MCXOAM M3 (PAKTUUYCCKUX 3HAYEHHUNA TBEP-
JOCTH, TIpeaelia TeKYy4eCTH U TpeOyeMoil CTEeneHH OOCTO-

BEPHOCTH [3 B COOTBETCTBUH C BhIPAKECHUEM:
TaRp ) TaKp+ Ko(B)xK)0(dsg, HB), Mlla;

rae 3Hadenusa Ko(f) u Kyo(d,y, HB) onpenensior B coorser-
cTBUM € TabJ.1 1 6 oOs3arenbHOrO [punoxenus A.

Ecnu no peicrByloieii HOpMATUBHOM JOKYMEHTA-
uuu (I'OCT, TY) nns ucciienyemMoi Mapkuy CTajy npu npo-
BEACHUU UCIBITAHUNA Ha YAApPHBIA M3ri0 Ha OOHOM M3 TpeEX
00pa3LOB AOITYCKAETCs CHIDKCHUE YAApHOU BA3KOCTH OTHO-
CUTEJILHO HOPMMPYEMOro 3Ha4yeHus, 3HadcHue T,

yMeHnpiaercs Ha 5 °C.
1.7. B coorBercrBun ¢ tpeGopanusmu I'OCT (TVY),

CTalb 00JIalaeT COOTBETCTBYIOIUEH KAaTEropueil xayecrsa,
€CJIU BBITIOJIHACTCS YCIIOBUE

Kkp (maxc)

Tn Tu
alld) 2 allH
T .
[ae a,, - dakruueckoe 3HaseHHe yAapHO BA3KOCTH

v T
npu TeMmriepatype ucnbitauuii T,, 5 = - HOpMHpyemoe

'OCT (1Y) snauenue yaapHoi BA3KOCTH NPU TOH }KE TEM-
neparype.
7.8. HepaBeHCTBO 110 11.7.5 3KBUBANCHTHO YCJIOBHIO
T, <T,.

Kp

71.9. Uccnenyemast cranb CUUTAETCS YJOBJIETBOPSIO-
meit TpedoBanusaMm coorBercTBYIOEro 'OCT (TY) k cra-
JIAM 33/1aHHOU KaTeropuy KavyecTna, €CJIH BBLITIONIHAETCS HE-
paBeHCTBO 1O 11.7.6. B COOTBETCTBUM C I1.7.5 KOHKPETHOE

3HayeHHe T, onpeaenseTcd ycTaHaBjIMBaeMoOi Kareropuen
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Ka4ucCTBa CTaJl,

7.10. Bpibop Ttemmneparyphl WCIBITAHUS YOAPHOTO
oOpasLua, U3roTOBACHHOrO W3 NpoObI, onpeaenscrcst 3ajaa-
Yeil MCCACAOBAHUA. OmNpelesicHHeM 3aNaHHOIl KaTeropuu
KayecTsa WIH YCTAHOBJIEHHEM KPUTHHYECKON TeMIepaTryph!
XPYITKOCTH.

7.10.1. Tlpu onpenenenyun 3aganHoi Kareropuy Ka-
YeCTBA TEMIIEparypa HCIHbITAHUA 00pa3sua HazHA4acTcAd M3
YCIOBUS COOTBETCTBUA YPOBHA YAAPHOH BA3ZKOCTH 3HAYe-
Hmo, perjlamentupyemomy ['OCT (TY) B coorBeTcTBUM €

n.7.5. Haopumep, npu 1mpoBepke COOTBETCTBHA CTajH
Ct3nc 5-0i1 kaTeropul kadecrsa TeEMIEparypa UCIbITaHHS
oOpasia HazHauaercsa —20°C.

7.10.2. Ilpu ycranoBjieHUH KPUTHYECKOW TEMIIEpa-

TYpbl XPYIIKOCTH Ta,(p TEMIIEpaTypa HCIIbITaHUs o0pa3ua

Ha3HAYaeTCsi B COOTBETCTBUM C I1.7.3 H3 ycCJOBHUS BbIOOpa
rno 'OCT (TY) HoOpMATUBHOrO 3HAYCHUSA YIAPHOU BA3KO-
CTY W ONPEJCJICHUS YPOBHSA TBEPAOCTH U BEHYIHHBI JACHCT-
BUTENBHOrO 3¢pHA (heppuTa.

7.10.3. OmnpenenieHue TBEPAOCTH M H3IMEPEHHE Jua-
MeTpa 3epHa (eppura nNpousBOAUTCA Ha rpanu odOpasua,
MEPHCHAUKYIAPHOH TOBEPXHOCTH NpOKaTa U Mapasielb-
HOW HATPAaBJICHUIO MPOKATKH.

7.11. Tlpu nonyyenym 3HaueHuii a,,, HE COBIIALAIO-
mux ¢ HopMmatusHbiMu o ['OCT (TVY) snadueHusmu, 10-
[yCKAETCsH BEIWUHHY T%p onpeneNnaTh no 1n.7.3. METOAOM

JIMHEHHON HHTEPIOJUIMKU ¢ UCHOJB30BAHUEM COOTBETCT-
BYIOLIUX HOPMATUBHBIX 3HAUCHIIH a,p.
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8. OTPEJIEJIEHUE MEXAHWYECKHX CBOMCTB
KUITSILIINX CTAJIEU

3.1. OcoOEHHOCTPIO ONPEHAENCHUS MEXaHNMUYECKUX
CBOMCTB MPOKATa M3 KUMALMX CTAJICH SIBIAETCE HEOOXOaU-
MOCTbH yu€Ta €ro HEOAHOPOJHOCTH MO JJIMHE H CCUCHMIO.

8.2. HeoaHOpOAHOCTE MpoKaTa AONYCKACTCHS YUMTh-
BaTh C TOMOINBIO CHCTEMbI KO3((PuupmenToB (1n.8.3) mnu
YBEJIHYCHHUEM KOJIMYECTBA OTOMpPaeMbiX MUKPOIIpoO (1.8.4).

8.3. Kpurnueckas remreparypa Takp, paccuMTaHHas B

COOTBETCTBHMHM C Pa3ficioM 7 HACTOSWICH UHCTPYKLUM, IS
kunsmx craieit cmemwaercsa Ha 10 °C B o0acTh noJioxH-
TEJILHBIX TEMIIEPATYP.

8.4. Ilpu onpeaeneun MEXaHUUECKMX CBOMCTB Ipo-
KaTa U3 KMIAUMX crajey oTOnparoT He MEHEE NBYX MUKpPO-
npo6. Muxkponpobsl peKkoMeHIyeTcsi OTOMparb OT OIHO-
THIIHEIX DJJIEMEHTOB KOHCTpyKuHH. Jlomyckaercs orOop
MHUKPOTIPOO OT OJAHOr0 WM TOrO € 3INEMEHTA KOHCTPYKLIMMU,;
B 3TOM CJiydae MecTa oToopa MUKpOnpoO JAO/KHBI OTCTOATh
APYT OT ApPyra Ha pacCTOsHUE HE MEHEE 2 M.

Mexannyeckue CBOMCTBA ONPEAENIIOTCS A1 KKA0H
MHKponpoObl cornacHo pasaeiiaMm 6 u 7 Hacrogileii MHCT-
PYKLMH, a 33 (PaKTHYECKHUE CBOICTBA NPOKATA U3 KUMSAHIUX

CTaJlIeid NPUHUMAIOTCA HAUXYAIIHE 3HAYECHHUA JJISA UCCNEH0-
BaHHBIX MHUKPOIPOO.

9. OOOPMIJIEHUE PE3YJIbTATOB

9.1. Ha ocHOBaHuHM 10OJIyYeHHBIX B COOTBETCTBHUU C
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pasaeinamMu 4...8 JaHHBIX COCTABJAECTCS 3aKIIOYCHHE O Ka-
4YECTBE CTaJIM, BKIIOUamonee B ce0d pe3yibTarkl O OIpe-
NENCHUNIO!

XUMUUYECKOI'0 COCTaBa,

BPEMEHHOI'O COIIPOTHBJICHUS U MIpe/ieiia TEKYUECTH,

MapKH CTau,

KaTeropym Ka4uecTBa CTaiy (OUEHKH XJIaJJOCTOMKOCTH
CTaJIH).

9.2. 3akJilOYEHHUE MOANUCHLIBACTCA PYKOBOAUTEIIEM
naboparopuu M yTBEPXKIAACTCI PYKOBOAMUTEIEM OpraHu3a-
M4, B COCTAB KOTOPOil BXOAUT Jtaboparopus.

10. TEPEYEHD UCTIOJIB30BAHHON HOPMATHMBHOU
NOKYMEHTAILIMU

['OCT 380-94 “Crans yraepopucras OOBIKHOBECHHOIO Ka-
4YeCTBA .

['OCT 2999-75* “Metramnbl 1 cniasbl. MeToa u3MepeHus

TBEPAOCTH 110 Bukkepcy’.

'OCT 5639-82* “Cranm n craBbi. MeToAbl BbISBJICHUS H
ONPEAEIICHUS BEJIMUUHBI 3€pHA’” .

['OCT 5640-68 “Cranb. Metannorpadpuyeckuii MeTon
OLICHKH MUKPOCTPYKTYPBI JIUCTOB U JICHTHI .

['OCT 9012-59* “Meranisl u cruiaBbl. MeToa H3MEpeHHS
TBEpAoCTH 1o bpuHemno™.

1'OCT 9454-78* “Meraiuibl. Meroa ucHbITaHUS Ha yIap-
HbIH U3rH0 NpPU MOHMKEHHBIX, KOMHATHOH W ITOBLI-
ILICHHBIX TEMIIEpaTypax .

F'OCT 18661-73 “Cranb. M3smepeHne TBEpAOCTH METONOM
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YAAPHOI'0 OTIEYaTKa .

['OCT 19281-89* “IIpokar u3 cTayim NOBBIILIEHHOH TPOY-
HocTH. O011IHEe TEXHUYECKHE YCIOBUS .

I'OCT 22536.0-87* “Cranb yriaepoaucTas U 9yryH HeJierv-
poBaHHblil. OOmMe TpeOdoOBaHHA K METOAAM aHAIU-
3a”.

['OCT 22536.1-88 “Crans yriepoaucras ¥ YyryH Hejery-
poBaHHbIi. Metoasl onpenencHus odMEro yriepoaa
u rpadura’.

["OCT 22536.2-87* “Crans yrnepoaucrasi ¥ YyryH HeJIeTH-
poBaHHBIA. MeToabl onpeaeieHus cephl .

'OCT 22536.3-88 “Cranb yriepoauctas ¥ 9YyryH Heneru-
poBaHHbIA. Metoas! orpeaeneHus pochopa’.,

[[OCT 22536.4-88 “Crans yriepoaucras U YyryH HeJeI'd-
poBaHHbIA. MeToAbI OTPEAC/ICHUS KPEMHUSA .

['OCT 22536.5-87* “Crans yriaepoaucrast U YyryH HEJIEIU-
poBaHHBIA. MeToapl onpeieIcHHus Maprasna’.

'OCT 22536.6-88 “Crane yriepoaucras u 4YyryH HeJern-
poBaHHLIA. MeToapl onpeacneHus MbILILIKA .
["OCT 22536.7-88 “Crans yriepoaucras ¥ YyT'yH HeJerv-

pPOBaHHBINA. MeToabl ONpeaeICHUS XpoMa’ .

[TOCT 22536.8-87* “Crans yrnepoaucras 1 Yyr'yH HeJleTrH-
poBaHHBII1. MeToak! onpenecHuI MEau’ .

[TOCT 22536.9-88 “Cranb yriaepoaucrags U 4YyryH HeJeru-
pOBaHHBIM. MeToAbI onpeneieH HUKEIS .

TOCT 22536.10-88 “Crans yrinepojaucras U 4yTryH HeJe-
rHpOBaHHbBI. MeToApl ONPEACICHUA AFOMUAHNA .

['OCT 22536.11-87* “Cranp yraepoaucras U 4YyryH HeEJe-
rUpOBaHHBIM. MeTobI onpeaeneHus TUTana’”.



24

I"OCT 22536.12-88 “Crane yriepoaucrasi ¥ 4yryH Hele-
rapoBaHHbIil. MeToapt onpeaencHus BaHaaus .
I'OCT 22761-77 “Metannet u crnassl. MeTon m3MepeHus

TBEPAOCTH MO bPUHEINO MEPEHOCHBIMH TBEPIOME-
paMH CTaTHYECKOr0 JACHCTBRS .

['OCT 22762-77 “Metannsl u cruiassl. Metox usmepenus
TBEPAOCTH Ha MpeJejie TEKY4YeCTH BIABIHBAHHEM
mapa’’.

['OCT 27772-88* “IIpokar mis CTPOUTENBHBIX CTAJIBHBIX
KOHCTpYKIpil. O0Imue TEXHIIECKHE YCIOBUSA .
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[TPUJIOXEHHE (A) (00s3arenbHoe)

TaOnuna 1

3uauenus ko3(pPuunentToB K, Kzp), Ksp), K7p) 1 Ko

CrerneHb HOCTOBCD- K 1(B) K3(B), K5(p), K7([3), Kg(g),
HOCTH J3, % MIla | Mila | MIla | MIla | MIla

90
zs 55_| 65
] 89 66 77 41 0
Tabnuua 2

3nauenusa kodguumenra Ky;(HB)

Teepnocs | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160
HB

Ky(HE 1,01[1,01]1,01 1,00

180 1 190 | 200 | 210 | 220 | 230

TB@I[&IB
HB
Ky(HB)

1,01 |1,01{1,02 1,02 1,03 ] 1,04 | 1,05 106
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Tabnuna 3

3navenns ko3 Puiiuenta K4(HB, o; )

.
IIpenpen Tekyuecru ¢, , Mlla

225 250 275 300

1,02 | 1,02

1,02 | 1,01

1,01 | 1,01
1,01 | 1,01 1,01
1,01 | 1,01 1,01
1,01 | 1,01 1,01
1,01 [ 1,01 1,01
1,02 | 1,01 1,01
1,02 | 1,02 | 1,02 1,02
190 1,03 | 1,02 1,02 1,02

200 1,03 1,03 | 1,03 1,03 | 1,03

210 1,00 | 1,04 | 1,03 | 1,03 | 1,03
220 | 1,05 | 1,05 | 1,00 | 1,04 | 1,04

i P et -

230 | 1,06 | 1,05 | 1,05 | 1,05 | 1,05

240 | 1,07 | 1,06 | 106 | 1,06 | 1,06
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lIponoimxenue Tabnunpl 3.

Il peles TEKY4eCTH 6. , MITa
325 | 350 | 375 | 400 | 425 | 450

1,02 | 1,02 | 1,03 | 1,03 | 1,03 | 1,04
1,02 1 1,02 | 1,02 | 1,02 | 1,03 | 1,04
1,01 | 1,01 | 1,02 | 1,02 | 1,03 | 1,03
1,01 | 1,01 | 1,01 1,02 | 1,03
1,01

1,01
1,01
1,01
1,01
1,02

1,02 1,03
103 | 1.03 | 1,03 1,04 | 1,04
1,04 | 1,04 | 1,04 1,0

1,04 1,05 1,05 | 1,06
230 105 1,05

240 | 1,06 | 1,06 1,07 1,07
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Tadnuna 4

3HaueHus ko3)puuuecHTa I<6(0-T**)
oy ,MH 1110
Ke(o, ) | 1,02 1,01 ) 101 1,01
GT ; Mna 150 170
KG(O'T ,00 1,00 :
i a.,.“,Mr[ 250 | 270 290 310 i 330

Ks(GT 1,02 “ —i ,03

Tabnuna S

3nauenus xoohdumenta Ky(o, )
or,MMTa | 200 | 220 | 240 | 260 | 280
“_ Kg(GT) 1,02 1,01 1,01 1,01 1,00

GT,Mna 300 | 320 | 340 | 360 380 ]
| Kg(c.r) 1.00 | 1.01 1.01 | 1.01 1.02 [

i

el e

GT , MTI1a
) KB((ET*)

400
1,02

I 420 } 440

460 | 490
1.04

1,05

1,03

2

1,06
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Tabnuna 6
3uauenus kodppuunenrta Kio(d,g, HB)

il . sl i T

TBep-— 3 o _daq,- , MM o

JIOCTh 15 14 13 12
9 | 1,03 | 1,02 1,02
100 | 1,02 | 1,02
110 1,02 1,02 1,00 | 1,01 | 1,01
120 | 1,02 1,01 1,01
130 | 1,01 1,01 | 1,01
140 1,01 1,01
150 | 1,01 | 1,01
160 | 1,02
170 | 1,02 1,01 | 1,01
180 | 1,02

190 | 1,03 | 1,02 1,02
200 1,03 1,03 1,03

210 1,04 1,04 1,03

220 | 1,05 | 1,05 | 1,04 | 1,04 | 1,04
230 1,06 | 1,05 | 1,05 | 1,05 | 1,05

240 | 1,07 1,06 | 106 | 106 | 1,06

el
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[ Ipopomxenue TabaULBI 6

TBep- - -1/5: MM
NOCTh
HR 10 #7 6 5
90 | 1,02 1,03 | 1,03
100 | 1,02 1,02 | 1,03 | 1,04
110 | 1,01 1,02 | 1,03 | 1,03
120 | 1,01 1,02 | 1,02 | 1,03
© 130 | 1,01 1,02 | 1,02 | 1,03
140 | 1,01 1,02 | 1,02 | 1,03
150 | 1,01 1,02 | 1,02 | 1,03
160 | 1,01 1,02 | 1,02 | 1,03
170 | 1,01 1,02 | 1,03 | 1,03
1,02 1,02 | 1,03 | 1,04
190 | 1,02 1,03 | 1,03 | 1,04
200 | 1,03 1,04 | 1,04 | 1,05
210 | 1,03 1,04 | 1,05 | 1,05
220 | 1,04 1,05 | 1,06 | 1,06
230 | 1,05 1,06 | 1,07 | 1,07
240 | 1,06 1,07 | 1,08 | 1,08 |




