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 nReference®;"1S0O 6892"

"Identification”; "TENSTAND"

"Material®";"DC 04 Steel"

"Extensometer to crosshead transition®;0.00;"%°

nSpecimen geometry";"flat”

"Specimen thickness = ao”"

"Specimen width = bo"

"Cross-sectional area = So°
"Extensometer gauge length

A *Extensometer output in mm-"

"Parallel length = Lc” |

"Data acquisition rate 50Hz"

"Data row for start force reduction (Hysteresis) = Hs”

"Data row for end force reduction (Hysteresis} = He"

rData row for switch to crosshead = Cs*

"File length N data rows"

"File width M data columns”

Le"

i

naon;0.711; "mnm”

"bo®*:19.923;"mm"

"SoM;14.17;"mm2°

"Len.80.00; "mm”

"Lg":120.00; "mm"
"N";29172

B'< "M"; 4

"Hs* ;0

"He®:0

"Cgn:0

"time®; "crosshead”; "extensometer”; "force”
ﬂsﬂ; Hmmﬂ; Hmmﬂ; HkNH

.40:;0.0012;0.0000;0.12694
.42:0.0016;0.0000;0.12992
.44;0.0020;0.0001;0.13334
.46:0.0024;0.0002;0.13699
.48:0.0029;0.0003;G.14114
.850:0.0025;0.0004;0.14620
.52:0.0041;0.0006;0.15124
.54:0.0047;0.0007;0.156683
.56:0.0054;0.0008;0.16247
.58:;0.0060;0.0009;0.16754
.60:0.0067;0.0012;0,17370
.62:0.0074:0.0013;0.17980
.64:0.0082;0.0014,;0.18628

e
-—-.—-"A"'—
OO0 O0O00 OO 000 O

AR .

A—BF 1
B—RBR S EFRARER T
C—%5 3.

M A1 BEHNEEX GBI E
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R.. <0.5% 2 MPa <0.35% 2 MPa
A <2% <2%
p—LS'p, .
misn
5= n-1-1§;(D — D)?
2 |
D, —BBFLIHHERHHOSITENHFRER(ROZED,=H:—R);
n [/l —#8 5 B RHA R (=5 .
© R 24 2% R AR X {E 4 XHE R R S EL

30




GB/T 228.1—2010

Bt & B
(BUSETEM =)
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£ MFEE/NF 0.5 mm M5, HLEREIFHRNME.
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B P WA AE AR LR, M TFRESFFSDT 20 mm 87 5, WH FEEE T LAAE R T 7
fin 58 B

B.2 R{HEHRST

H B R ST ILEE B. 1. |
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1a.9 5. 65 /S, S 11.3 /S, : P02
=20 - hEALR . - PRI .
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B x C
(3B 1% B 5O
HEZREBEERE /DT 4 mm &6 BH B ERRERR

C.1 REMHR

ﬁ#ﬁ%yﬂl_"runﬁﬁ — 8R4, AEYm T (WHE 12).

C.2 H{ERR-H

EﬁﬁﬁEE_Lu SN EL 200 mm=+2 mm 5] 100 mm=+1 mm, REBVLFHIEL Z AR ERENEDET
Lu—l_Sba !P_x Ln+3dn !%/J\{E% Ln_l_zo M, EL% C- ]-n

% C.1 dEtBliEtRe

d, 8% a,/mm L,/mm L./mm RERS
100 . =120 ~  R9
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200 =220 R10

R I WS B 2R, ek M AR/ B B RT A 50 mm.,
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M B W, TR .
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W E IR T LI L. ilzﬁﬁ_f%w‘ﬂ%%%%ﬁﬂﬂﬁiuﬁ?ﬁ%f%%dﬁ#%%ﬁé%ﬁiﬁ%?iﬁ%ﬂ
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R 8 1, ' ’ '
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34



GB/T 228.1—2010

z D1 BREHEE I FEE

=05 65 - E=—11. 3
dn/mm r/rnrn
L,/mm L./mm W = R L,/mm L./mm KRR RE
25 R1 RO1
20 - R2 R02
15 | R3 R03
i >Lo+d/2 [ o, >L,+d,/2 on
=0. 75d, 5d, 3R 5 10d, £ 5
; L.+2d RS L +2d. ROS
6 R6 RO6
5 R7 RO7
3 RS ROS
T 1. WA SIS EERIE LR R2.R4 8 R7 i#£,
F 2. B ARKERETERFNE,ENE L. >L.+44,.
xD.2 SEEREHEEEEGHF
E=5. 65 P=11. 3
b,/mm | r/mm
L,/mm L./mm BEFEHS L,/mm L./mm BAER RG-S
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x: MTIFE

qu . Lf

A

L,

0 ¢ 100 ......-......--u..uu.......( 1.1 )

PR BOK N RAEERBUFHMEE ., ZRRHEX FREHN AR A X%, BR,HFRAL
BTG B PR XA R A AR SR T M S R AE R R F 0B AR A Z A BARR.
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fr % J
(FRSETE %)
RGIBIAEAENEREAEEMEER,)

AEBEFEEATAALHEREHABES BB EEMRERNE. X T I-1E 4 i
FEAMEERBEEERKT 0.5F. &R, HHE EL@E’EJ’B‘B’NMEjﬁﬁ% % 5 18 T 77 15 P L

FIF X Fr i Rep LA L5 B 30t .

J.2 Hix

1R 4 7 -2 {is ot 2% B M B VR SE AR AR B |
I B, iE R - A, é&‘"‘iiﬁ ﬁ%ﬁ%ﬂ%iﬁ’?”ﬁ‘ﬂﬁmﬁ - % EETEAS

B Ao SR SE RS T 0. 2060 B H Fio  FERIER L 5T BUBHRE 320 O, 1F% . F1 0. 5F%, . # B, # D,
WL EEHLZ BiD: . DWNBIERE A OULER AT B S B E) BB OC Br(OC=0.2%"L.*n, X n R
| SEI R AERO 1 C BT F B DI EITAR CAXHMAT Ad. R A5 A ER, Fo IV
R RN 0. 2% BT

A SRS A SES, FERRERSBHITHE—SEE. HWE,BA SR Fo.  EHBEK LS
BIEaE F124 0. 1FL% , #1 0. 5FL , 9 B. 1 D, B & AF HLK B. D, iF C SEFATTHEK B D W FATE
CA, AT A, 5, MBS B EERE—KEFHTH A SH—KHZRAEGUAE LD,
A B9 BN S M G 2R3k 0. 2% BT T . I 7 I ARRRE R I R AR T RS B B M BB R IE AP IR I Rooe

B RERM LS B.D, B 2, — AT LU K 5 2 oAt 28 0 2 {33 B ) R HERE R

. BRI I AR 48 20 BE AR AR B0 b1 Rl 0 B R E (R BE (R B B R A E & 1.
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B x K

(FBHEH )

0 H R E M E TR AR R B (Re.2) %D

ST FEEL AR, T A R A IE MR Ry 2800 MPa;
HRER . d=10.00 mm,S,=78. 54 mm?*;

Bidit . 2#RE .1 R
R . B KET

RIS, R 10.3.2 HAEEXK. |
12 BR T 0 10 S8 8 40 JE (SR B+ B AR B TR 0 4E S0 M TR 9
F,=R., XS, X5%=6283.2 N ,{bEJFHL 6 000 N, JLHT, Bl it &GFFEER 1 4E.

{if R B9 5148

R ,L.=50 mm,&—4E{EHH» O. 01 mm
2200 kN, 28 B £ 8 100 kN;

0.1 mm. WHIFS BB it a4 N :0.1-0.01=10 7B,

WM F, B — Wi EZE LT ITir e
H}.104+(1~2)=11 43 FE~12 7

VTGN 1 AE, 8318 135K, REF 10 s~12

HREZE F,,Blliisch 2.3 0, BBRKEMNN 1.3 0.

5 K IEIN 73

FEOARAIEM 1. 34 EZE, Himb 14 8~2 2 E, B 13+ (10—1.3)+2=23.7 T K.
10 s~12 s, i HEE F, FER 7.3 4 ERERKTEHIEL. |

s = YR B E SRk B BN R . 23. T+ (10— 7. 3) +1=27. 4 T [E .

R E ERAEMERCEPIEMMET 10 4ERIE, REIER AR K. 1,

HI B 5% A% T

58 JF R TTE AT

HFREE S 50 mm, WL ERAEMIEE R T EBB KRR EMAL Y :50X0. 2% =

5 {1 B b 7 AR REE R R T B 3 9 4 0 B

s J& s HF

B S| itk B RO  7E b — WK BEK 13 S A AL b, i b AUE SRR IEAR 10 2

PR ¥ 71

7% K. 1 75 R AR S 2 0w i it 10 R I 1EEEH 61 000 N,rﬂﬂﬂlﬁﬂdfxiﬁﬁ%ﬁﬁm
R 7E 61 000 N 1 62 000 N 8] . FZ&MHEWN

fokoR AR MR B ARTE 1R

(10.5—10) x 61 0004 (10 —9.7) X 62 000 — 61 375 N

Fo. = (10.5—09.7)
X
R =2 357: —781. 4 MPa
b S 22 EE R EAEE RN R, =781 MPa.
XK1 HA-BRREMBEF/ICK

H/N B B TR/ 4 B 51 e g/ 4 B 5 4 FE A / 43
6 000 1.0 — —
41 000 13.0 2.3 f 1.3
57 000 23.7 8. 3 7.3
61 000 27.1 10. 7 9.7
62 000 28. 7 11.5 10. 5
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M % L
(RHHEM RO

NRREMNELERAIBEERNITE

L.1 mARENELSRAHEEITETH

R RS &M ML= 5B P 2 45 SR R PUP05E At AR B S ol 2 B
A 107 EHE,.BINE _
L bR HE R 22 % W ZE R A8

S, MERBMERLFE L. 1,

BE
Z(Xi—}_{

)2

GB/T

228.1—2010

vevesenns( L. 1)

N n— 1
v o
X135
n -
#L1 ESHARIESEER
REEERZ DAL R AR 3R ii;ﬁ)’; WG KR | BIER R
== d R, R R, A Z
mm MPa MPa P % %
1-1 10. 00 767 450 450 22.5 50
1-2 10. 00 767 448 449 21. 0 50
1-3 10. 00 771 452 i 453 22.0 50
1-4 10. 00 769 452 452 22.0 50
1-5 10. 01 763 448 450 22.5 52
1-6 10. 00 770 444 447 22.5 53
1-7 9.99 767 447 451 21.5 50
1-8 9. 99 766 445 445 22.0 51
1-9 9. 99 760 444 446 21. 5 50
1-10 10. 00 770 446 447 22.0 48
- 2{E 767 447. 6 449 21. 95 50, 4
PREIR 2 s, 3. 399 2.989 2,667 0. 497 1. 350
HXT IR IR 0.443% 0.668% 0.594% 2.264% 2.679%

L.2 MAuBEAHEENTEE
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F,
- T,
o (R) =1l (F) + 2 (So) + ure (rep) + ttra (Ruv )

2\ - |
R.. R AL
F. Sy YA
S, JR iR R AR A T
rep HEE;

Rev AL Eiﬁﬁ?ﬂffgﬂﬁ%ﬂﬁn
L.2.1 AZEBEXIRERHEE ST uw(rep) KTE

AP E AR I &P ﬁ%ﬂﬁ?ﬁ?%ﬁaﬂmﬁ%Uﬁu

!t 0
§ 0. 443A‘=0- 256%

U (rep) =-

5
L.2.2 Bk Fa B B EARETBEES R u (F.) BEE

(1) BRI REERERZEW RN HEARER wa (F)
1. OéﬁmﬁﬁﬁgﬁMT{Em%% +1.0 %, N HAEE k=3,

1.0%
u (F;) = —0.577%
1 ﬁ

(2) HRAEQ AL AR R PR HEA B RE BE wee ()

PR B REBEN «

R _0.3% _
urel(FZ)—z 83 2 83 0 106/

(3) HEVEIERERGH KRB IR EANHEK v (Fy)

ﬁ%ﬂﬁﬁ%%%%ﬁ%AmB%ﬁﬁh%?hﬁﬁﬁo2xm4
1(F3)—O 2/ .o

(4) B RAMHIAREARTERL T tew (Fu)
urel(Frﬂ) =\/H§E](F1) _|_u§el(F2) _I_HEEI(F3 )ﬁ

=./(0.577 %)%+ (0. 106 %)%+ (0. 2%)* =0. 620

L.2.3 [EiaEEERS, BB AR RETHEE ST uw(S,) HTE

W 5 R pA AR T A, R RT LR B 0. 524

1 .
S—-4d

0
() =232 _ ¢ 2899
V3

1 (S.) =2 uy(d) =2X0.289% =0.578%

L.2.4 fﬁﬁ%%ﬁﬂﬂﬁ%ﬂ’]*ﬁﬁﬁ&?ﬁ%%ﬁﬁlﬁ e (Riav )

{# R 0. 3 Z AR EN A TR B #TTRE . EEE R=0. 3/ °] IR LB

versee( L. 2)

oo (L.3)

e ( L. 4 )

e ( L.5)

1 EPERR

) HC A

e ( L.6)

««(L.7)

(L. 8)

ARG, EDFE $£wﬁﬁlﬁ\]ﬁﬁﬁﬁﬁﬁk$ﬁ% 10 MPa, 7 L iz {8 3 R X 1 o B B2 W N

+5 MPa, & ¥ 5] 5346 % I8
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w(Roy) ==

— 2 887 coressecsaascsnsesnnnssncssana( L. Q)
V3
U (R.v) = 2:72§7 =0.376 % ceevessereresnccnsasacassensns( L 10 )

L.2.5 M BERNHENENRABEEGRL. 2)

® L2 HriSRErA M AR A R R B 4 L A

VRUEAR B B S 0 A58 2 B R TR AT AR HE RN E B
U1 (rep) &' E A 0. 256 %
thet (Frn ) K] | 0. 620 %
4o (S,) 1 S LB A T B 0.578%
el (Runv) - L 3 2R | 0.376 %

ucreI(Rm) =’\/ufe1(rep) _I_ uf&l(Fm) _l_ u%el(sa) —I" uEEI(RmV)
=+/(0.256 %)%+ (0. 620%)%+ (0. 578 %)%+ (0. 376 %)% =0.962%  «+eee (L.11)

L.2.6 MAuBRERMNHEHMNTIBETIHEE
A FHER p=95%,1% k=2

U (R.) =k« u(R.) cessesessnacsisccsnsncsccsnnes( [ 12 )
Ug(R.) =2X0.962% =1.9%  esescscscccacrscassancscsneses( L. 13)

L.3 TERZEEAWEERITEE

ﬁ%*ﬁ@ REL _ FSEL
U crel (REL) =\/R§EI(FEL) _|_ ufel(sn) + uil(rEP) "I"‘ ui] (ReLV) """'""'( L. 14 )
I

R T AR5 B

Fo TIEAR T

S I 26 B BR E AR

rep—— B X £

Rav DL X F JE R E R .

L.3.1 AXHENHRESAREESTT u.w (rep) B E

A IV 5 S A BRI T S 60 R 5 BE L ORI A

0. 668 %
u. (rep) = > =
| V3B

L.3.2 TR Foli BEATFATREE ST v (Fo) BITE

PRSI Fo BIAAXT AR HEAN B8 8 B 23 T woa (Fou) BTV RE 5 B K J1 Foo B9 3T 5 ¥ R 95 22 FE 43 T
e (Fo ) RIPERE TR AA R OFEL R L. 2. 2),

— (. 386 % corvssiccessrccscsssssane( L. 15 )
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urel(FeL) ""\/urel(Fl) +ure1(F2) +urel(F3) = (], 620/ "”“""""""( L- 16 )

L.3.3 FHHEEEAR S, B B EHEXMIRETHEE ST ua(S,) RIFE

BB A A EES L. 2. 3R
u.q(S,) =0.578% SR ITETTR LIS TN G PN A

L.3.4 HEERZHMERGETEFBEES R u (Ray) BITE

SIS 75, 76 {8 2R Ak Y B P9 T IR BE BE B KM 2 10 MPa, T DL {6 2R 3% T JE AR 33 BE B R
Ik +5 MPa, ¥ S %8 - -

w(R.v) ___% — 2 887 veeessesacessssasscarssessesse( .18 )
U (Rey) = 24582 — (), 645% cesesesssscscsscsesssscscnscse( [ 19 )

1L.3.5 FTEREENAMNSETFHEE
| TEMFE%mﬁﬁ&T%%E% LA, L3,
#L.3 TEWEEMHﬁh&T%mE%ﬁEﬁ

bR AT 52 S OB FARHR MRS
tra (rep) WRE S 0. 386%
Upet (Fer) | TR RS 0.620%
e (S.) ORE 48 BEAR T  osm%
o (R 1 8 % ' 0. 645%

Ucrel (_-REL) = '\/ufel(rEP) 'l" uEeI(FeL) + ufel(Su) '+" HEEI(RELV)
—./(0. 386 % )2+ (0. 620 %)%+ (0. 578 %) >+ (0. 645%0)* =1,133 0 =eeeeee (L.20)

L.3.6 TREEBEMNEANIBRARER

SR p=9500,1% k=2

j:ﬁj(jy"%jﬁﬁﬁ; Urez(ReL)=k><ucrel(ReL) ceevvraeseessnessnseennnserees( L. 21 )
U (Ra) =2 X 1.133% =2.3%  sereseerssseesespesssssssenen (L, 22)

L4 HEEHEMREETSTHEERTE
!

A&y RV |
|
. F,
: K, = S.
U crel (Rp) =’\/u’§el(Fp) + u%el(su) + uiel(fei)) + u%el(RpV) “”"'-“.'"“"( L. 28 )
7P ' |

R, I 5E U8 Pk SE { s BT 5
| F, — MR MR




GB/T 228.1—2010

S, J A
rep 5 I’EE
R.v ﬁ@ B FR X H k2 B8 P FE (R 9 B ) 52

L.4.1 AXBSFERREEST u(rep) TE

mi

A G E =M A B P ENATEE, BN RS .

o
U (rep) = ___0- 594 %% —=0. 343 % cescssosssencescas( [, 24 )

V3 V3
L.4.2 MESEEMAF, ) BEAENGEIREES T ua(F,)HEE

AEBVEEMR A REN T AERIN E-EMEMEE L, — & 5HANEEERBEIT 17,
HELEMH ESHKESNBEEFUTAEBEZEMRE0.2% E’JE%’% B ﬁf’aﬁ%%ﬂﬁiﬁiﬁfﬁtﬂ*ﬁ
R F B SR ML AE 28 P 58 FE /Y 7

H T o te B 07 - 28 {5 B 28 B 305 3R 30, FRATTA RE MEA 345 B 51 48131 0 B N AR #Y A8 X5 A5 #EAS 18 2
B wa (AL S HEBHSIIEAREE v (FOZEBXR, NERFEZEEMRR, @ EH
RS HEEYIE, SEMERIZZHA N a AU%’I#M@JET“}EEMHXT*E% THJ%E e (AL.) 'ﬁ%‘HEF'erT
THE A R R XS PR UE AN B RE BE uea (F )JEU?E?A_F:‘:E

u (F.) =tana » urel(ALe) " ertsessesrescerrscscrccancneces ( [ 25 )
1 F5MRIHAMEMNIRZER 1Y . SR mFEIE, |
1] u.. (AL.) =1% — Q. 577% sreseessrccescsrasasionssencse ( 1. 26 )
J3

fESCBRIRE T o /8 5 R B B4 2, tana _ﬁF ,MJM&&& A ~0,

M 4 (F.) _i‘f e 4y (AL 2 0
U (Fp) =/ uly (F1) + tlg (Fy) + b (F3) + b (F.) =0,620% eeeeeeeeenes (L, 27 )

L.4.3 [RREEARS. WBAEHANRELTREES I ua(S,) BIIEE

Fiat BN AFERE S L. 2. 3 [ . ~
- - u. (S,) =0.578% cesessseacscecssancasrssesssss ( [ 28 )

L.4.4 00 BB I % 5K R0 A8 AT/ TR B0 SE B 5 17 s (Rpy) BO TR

TR0 5 Y, 75 3 3R A5 4k 915 B P LR 0 4 FE e 9 B St KM 22 10 MPa, SR AR SR X L ¥ 1 |
SE {128 FE O B4 2 5 MPa, S A1 M £ 18 . ‘
O

u(Ry) =-— =2, 887 cesertesssenciessesssscnsasass( [ 20 )

J3
e (Rov) =2- 887 —0. 643 % R T I G 30 )

449

L.4.5 MELHTEHBENEXERTREECE LA

R L4 U VETE 13 A A0 AR XHATOR TR UE E B 4 UL A

WU E B 4 i | A1 E R TR HH X} 5 HE A Bl
e (rep) | MEaEREEHT | 0. 343 %
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L4 (8
bR R B BE AT T 2 B 3K TR | AR X AT VR B S
ttre (Fp) HIL S8 YA e E ] 7 0.620%
g (S,) ARG B A m AR 0.578%
Uy (Rpv ) $if {B3 R 2R 0.643%
FEXT S A & B
ucrel(Rp) :\/ufel(Fp) + ufel(sw) + ui&l(rep) + #EEI(R;}V)
—./00. 343%)2+ (0. 62097+ (0. 578 %)%+ (0. 643 %)% =1. 120 weeseree ( L.31)

L.4.6 MEEUTEHEBENHENTRIAREERE

AR p=95% 8 k=2 _
AT BATHERE Udg(R,) =k X uea(R,) =2X1.12% =2.2% corsscnnneencennse (], 32)

L5 BEMKERREENTE

Y G R
L,—L,
A — T cocesesnncnn ne ( L. 33 )
=
A W 5 K %2

L, R IG AR IR 5
L

— WS AREE. “ I
S K (L. — L) BB BRI E 0. 25 mm. 7652 MR A BE AT A SN 35K

Lu _"Lﬂ AL 4o oo onE HEE ses a0 see Al tasane
=L '(L'M.)

A =

AL 5 L, R AR, M.
ucrel(A) zﬂ/ufel.(Lo) + ufﬁl(AL) _I_ uiel(rep) + Uil(c}ff) "“"""""""( L. 35 )

L.5.1 AZEERAETREEE ST uw (rep) ITIE

A BT 58 = AN RAE T B T 35 8 A R W 5 BE , OB A3

D
) __2. 264A _1- 307% .u-u.-.------.--( L_ 36 )
V3 V3

L.5.2 RIBHRIER B E#ENMRELWEE ST uw(L,) BIHE

U (rep) =

BB, EAAREEMARIT L, MRS £1% . RS HEHE k=3 .

L |
l . u.g(L,) = i/_f =0.577% vesssssasnessensesccessansseas( [ 37 )

L.5.3 EFiEMHKEN BEBAMTRAERHEEST ua(AL) BITE
(L,— L)) (92 4ER R 0. 25 mm, AR B R 10, 975 mm, XS HFIE k=
J3 5 .
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0. 25
10. 975 X /3

L.5.4 BYFERGENIREASTHEE SN v, (off)

u. g (AL) = —1.315% ( [..38 )

Wria R RABAERRN 0.5 . HESIHHIE 12 2974 0 B F8 X 15 HEA B 2 B 50 00

0.5%
u. (off) = = 0. 658 % seccscvessssscsasscecnas( | 30 )
| 2 43+ 21.95% U

L.5.5 ETRMAKFENENSHUAIAWEE(FRL.S

R LS BTEMRENGFEMAEESMLCE

bR HE A B € BE 43 T A SE BE ok TR X AR AT 2 W HM{H
U (rep) i B EE 1. 307 % 21.95%
| u..,l(L,,)" KA SR AR EE 0.577% L,=50 mm
g (AL) YR GRS | 1.315% AL = 10. 975 mm
o (D) Y 0. 658%
FEXT B AT EE -

Ueret (A) =/l (L) + tq (AL) + ufel(r.ep) + uZy Coff) ceveeeesnens (L. 40)

=./€0.577 %)%+ (1. 315%)*+ (1. 307 %) >4 (0. 658 % )°
=2.05%

L.5.6 ETEMKIENHENTT RABEE

REEHE p=95% ., k=2
Ua(A) =k X u. (A) =2X2.05% =4.1% ceersenenesnecannn (L. 41 )

L6 BEKERTHREENITE

cereseenneene( L. 42 )

7 b T W 8 2

S, JRIR T AR R ;

S. W E /AR AR

NARH S, R, 5 S, HXtEREE, EHIES. 5ES.HERE N1 FE, FETAXAR:

. N ) - N af - 7
u (y) — [chu(:ri)] _ Z 5;&(:1?0 RN G LD
i=1 Li=1 L -
S, 1
u(5,,5,) = é-i- u(S,) S e u(S,)

03
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u(Z) =/u’(S,,S,) + u’ (rep) + u* (off)

L.6.1 AZEFFETHEESD T ulrep) HITE

2 A5 G = A DR DU B P 39 1B A AN B S B BB BAVS

0
u(rep) = — _ 1. 350 %% — 0. 779Y, eereenececncorcncrnnenneenen (L 44 )
43 B

L 62 ERMESEDRNAERHEEST u,) BTE

W EENRT R B E£0.5%.

BEAKREBESL d=10 mm, S, = j"rtdz =78. 54 mm’ ,

' 0
urel(d) _“_0- SA'""O- 289%
A

ure_r_l(sn) ::2 ¢ urel(d) :01 578%
u(S,) =78.54 X 0.578% =0. 454 mm’

L6.3 BEASHBERNSERREESH S BiTE

K v R R T BUS B/IVEE AR T R R T R LV B 2 %%, B ) A A

. |
U1 (S,) _?/__f =1.155 % veverersssaceresnssaecacensaes( L. 45 )

BIETEKMEERLR/PMERAHEEEAEE RN S, =38.96 mm®
- u(S,) =38.96 X 1.155% =0. 450 mm°* sesesscscosrccrsnscceses( [, 46 )

L.6.4 EAWERNEMRERHEES T

WRIEARTAE 22 KPHHE, TR RNBARE 1%, & 595045 18 18 471 K M HEA B
FE L5100 - '

0
n(off) = 120 —0, 289% T PTETIITTTITRTTRIPRCIRITY G DAY’ VA
2 «4/3 '

L.6.5 BIEABBERMNENIERTHER

Wi T 8 R EA TR E B BUIL B R L. 6.

®L6 HEWBBMFRESTHEERETMILE

W VR 5 B 40 R R  RREAHREE ¥4

u(rep) B E 0. 758% Z = 50.4%
u(S,) EAY =L AT A 0. 457 mm’ S, = 38.96 mm®
u(S,) P T A B AR T R 0. 454 mm? S, = 78.54 mm®
u(off) 22y 0. 289 %
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S. 1

u.(S,,S,) = SE- u(S,) -3 e u(S,)
_ | 38.96 0. 407 0/ veeensorenseene
= |7g 54z X0.450— 75— =0.298% _ (L.48)

u.(Z) =/ut(S,,S,) + u’(rep) + u* (off)
=,/(0.298% )%+ (0. 758 % )2+ (0. 289% )% =0. 861% ++( L. 49 )

L.6.6 BEKEZHERYT BERREE

BREEHE p=95%,H k=2 | , .
HXTY BATEE U(Z) =k Xu(Z)=2xX0.861% =1.7%  ccoercesssssncecssencaas( L. 50 )
Urel(Z) :3. 4%

L.7 #HYIRAREESRICE

AT BAHERGRALEL. 7.
LT EARETRERARLE

UL F T JE 3% MEBHEEMZRE | BEMHKR I TR A 48 3R
Urel (Rm) Urel (REL) Urel (Rp) | o Urel(A) Urel(Z)
1.9% 2.3% 2.2% O 41% 3.4%
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f ®& M
I(ﬁﬂﬁﬁi)
MRS TE—REBETRERREARNER

M. 1 RBEENSH

5 T 55 A B B X 50 B e A S 5 2 A e SR B 4 S 1 4 B L B R A 4 R U R B R R E
MEM1~% M4, BM1~EM4AETHEM 1~% M 4P EENEERE. RRERIEL
ViR 2 f A B2, B0 R, »Ru s Z Tl A S BARERERR LS A M T HEAT . FHILGHHXE
éﬁ%%%ﬁ%ﬁ%%Gmw%%%,ﬂuﬁﬁﬁ%ﬁmﬁ&%ﬂmvﬁxﬁﬁﬁmwﬁn

FM 1 EBREE 0.2%HEUEMEES EEREBE —IREFENIEHEIRE

JE AR 5 B B
o o B - MPa " 2% CER
R AA5754 105. 7 3.2 (4]
AA5182-0 126. 4 1.9 (5]
AA6016-T4 127.2 2.2 (5]
EC-H 19 158. 4 4.1 6]
2024-T 351  362.9 3.0 6]
e
AR DX56 162. 0 4.6 (4]
L HR3 228. 6 8. 2 7"
R ZStE 180 267. 1 9.9 [4]
AISI 105 P245GH 367. 4 5.0 [7°
C22 402. 4 4.9 [6°
B AR S355 427. 6 6.1 (4]
B EC A R 45 SS316L 230. 7 6.9 4]
X2CrNil8-10 303. 8 6. 5 7]
X2CrNiMo18-10 353, 3 7.8 7]
AISI 316 X5CrNiMo17-12-2 480. 1 8. 1 6]
o, 4R A 55 4R X12Cr13 967. 5 3.2 6]
= 7 4N 30NiCrMol6 1 039. 9 2.0 [7]
HMESE
INCONEL 600 NiCrl5Fe8 268. 3 4. 4 [6]
Nimonic 75 (BCR-661) 298. 1 4.0 [8]
Nimonic 75 (BCR-661) 302.1 3.6 [4]
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0 200 400 600 1000 1200
Ry/MPa
R/ MPa
=i
REH _I:. ) Eﬁgﬁﬁ;
Rp __Et‘tﬁ{$g§ﬁ;
Rpr ?ﬂﬁn
AM1 ZTMI1EAHEENBEERE
XM2 HEBER—IREZALNZIBHBERY
L L 5m B H I
/%) ¥ ) = = ik
MPa % X
AA5754 212. 3 4,7 [4]
AA5182-0 275. 2 1.4 [5°
s AA6016-T4 228.3 1.8 (5
EC-H 19 176.9 4.9 (6
. 2024-T 351 491. 3 2.7 [6”
9
AR DX56 301. 1 5.0 [4”
KB PR HR3 335.2 5, 0 [7°
A ZStE 180 315. 3 4, 2 [4°
AISI 105 Fe510C 552. 4 2.0 va
C22 596. 9 2.8 [6”
B A S355 564. 9 2. 4 (4~
BEEASEH SS316L 568. 7 4.1 [4]
X2CrNil8-10 594. 0 3.0 KA
X2CrNiMo18-10 622. 5 3.0 K2
AISI 316 X7CrNiMo17-12-2 694. 6 2. 4 6]
O R R X12Crl3 1 253.0 1.3 6
R 4 30NiCrMol6 1 167. 8 1.5 7"
HELS S
INCONEL 600 NiCrl15Fe8 695. 9 1.4 6"
Nimonic 75 (BCR-661) 749. 6 1.9 8
Nimonic 75 (BCR-661) 754, 2 1. 4]

o7



GB/T 228.1—2010

1488 .
Rm'—ﬁﬁgig;
Rpr —--:: ,Lﬁu
AM.2 RM2EHHBHERRE
=M. 3 Hi5HKEE—-IEEEIEINAIE B INE
S WEBKRA | ERE
S ! w8 - 5% Kk
| , A | %
A AA5754 o 27.9 13. 3 4]
AA5182-0 26. 6 (Ago-cum ) 10. 6 (5”
AA6016-T4 25. 9(Agh mm ) 8. 4 5"
EC-H-19 - 14.6 9.1 [67]
o 2024-T 351 ] . 18.0. 18.9 [6]
o | N _
R DX56 45, 2 12. 4 4"
{EC Bk i 'HR3 38.4 13. 8 77
VHE A ZstE 180 40.5 12. 7 (4]
AISI 105 Fe510C 31. 4 14. 0 77
C22 25. 6 10. 1 6"
eh = AR S355 28. 5 17.7 4]
B FG A A 4% 4 SS316L 60.1 27. 6 [4
AR {K R 45 40 X2CrNi18-10 52.5 12,6 [7°
BREKEAEH X2CrNiMo18-10 51.9 12.7 [7”
AISI 316 X5CrNiMol17-12-2 35. 90 14. 9 [6”
I B4R R 45 4N X12Crl3 - 12.4 15.5 6]
= 5 30NiCrMolé6 16.7 13. 3 (7]
BRESE |
INCONEL 600 NiCri15Fe8 41. 6 77 6"
Nimonic 75 (BCR-661) 41.0 3.3 [8_
Nimonic 75 (BCR-661) 41.0 5.0 [4
s ERNHFALEHES BN TEHME A NESEOREE XM F 2024-T351 A& A AT (18.0 £3. 4) %

58




R/ %

GB/T 228.1—2010

i EH

A —EiEBKE,;

Rpr —_}“ﬂﬁa

M3 EEM3IKLHEERNBERRE
RXM4 BHEKER Z—EEEEEFEROBEMY
. Wi 43 Z Bt
¥ ol ] 5 # 2% JCER
% %
o EC-H 19 79. 1 5. 1 6
2024-T 351 30. 3 23, 7 6
i
KBk A HR3
AISI 105 Fe510C 71. 4 2.7 (7
C22 65. 6 3. 8 (6

BRI REH X2CrNil8-10
B PSR R &R 4R X2CrNiMo18-10 77. 9 5. 6 (7°
AISI 316 X5CrNiMo17-12-2 71.5 4.5 6
DEERNEN X12Crl3 50.5 15. 6" 6]
B2 30NiCrMol6 65. 6 3. 2 7]
BESE
INCONEL 600 NiCr15Fe8 5;. 3 ; 4 6
Nimonic 75 (BCR-661) 59. 0 8. 8 8]

" BREAREMEFENTENE ZHESBORER ;X T 2024-TS51 864 ZHEXNERZ30.3 £7.2)%.
P REFAEEUFEYEE;XTREREAIN FHRNETX BRI AHYOERE. T HERR
HEEXNMNEAHEETESRA. RN TFREASIXENELREEEEMKE TREENZENRK

™15,

59



GB/T 228.1—2010

Ry/ % 1
25 — — — e

¢
20 ~—— — — —— —
10 -
5 - — — L
0 "‘ L T = -1
20 30 40 o0 8

e B .
R, A IR ;
Z Tl N

60

M.4 £ M4EHEEHNEERIE



GB/T 228.1—2010

& X X K
[1] GB/T 24182—2009 €8 1L HRIREPHFSEXL.

[2] ASTM E1012,Standard practice for verification of test frame and specimen alignment under

tensile and compressive axial force application

[3] Z=FF,FHE. HBEREN SN MR & AT E B 7kl ] Bk k-9 3 4t , 2005,
41(6) :289—300. .

[4] KLINGELHOFFER, H., LEDWORUSKI,S. , BROOKES, S. , MAY, T. Computer con-
trolled tensile testing according to EN 10002-1 —Results of a comparison test programme to vali-
date a proposal for an amendment of the standard —Final report Of the European project TEN-
STAND —Work Package 4. Bundesanstalt fiir Materialforschung und -priifung (BAM) , Berlin, 2005.
44 p. (Forschungsbericht| Technical report] 268.) Available (2008-07-01) at:http://www. bam, de/
de/service/publikationen/publikationen_medien/{b268_vt. pdf

(5] AEGERTER,]. ,KELLER,S. ,WIESER,D. Priiffvorschrift zur Durchfithrung und Auswer-
tung des Zugversuches fiir Al-Werkstoffe [ Test procedure for the accomplishment and evaluation of

the tensile test for aluminium and aluminium alloys ], In: Proceedings of Werkstoffpriifung
[Materlals testing | 2003,pp. 139-150. Stahleisen,Diisseldorf

[6] ASTM Research Report E 28 1004:1994, Round robin results of 1nterlaboratory tensﬂe tests
[7] ROESCH,L.,COUE,N.,VITALI,].,DI FANT, M. Results of an interlaboratory test

programme on room temperature tensile properties —Standard deviation of the measured values.
(IRSID Report, NDT 93310. )

(8] INGELBRECHT,C.D.,LOVEDAY,M.S. The certification of ambient temperature tensile

properties of a reference material for tensile testing according to EN 10002-1. CRM 661. EC,
Brussels,2000. (BCR Report EUR 19589 EN. )

61



b o A B O M E
H K
£BHME NARK
g1 . ERREAIE
GB/T 228.1—2010

x*

AR O R R AT
=g X4 =8FdbfF 16 =

R B 4 15 . 100045

&4 www. spc. net. cn

115 :68523946 68517548

b E AR VE R AR B S EP R B R
i Fr A E 2

A 8801230 1/16 Efk 4.5 F¥ 124 F5F
2011 46 7 B —MR 2011 4 7 B4 —IKENR]

*

| HE . 155066 « 1-42212
| MANEZE BRALERTHOBR
FRINEE DR
263 1% . (010)68533533

GB/T 228.1-2010

Ak

GB/T 228.1—2010



	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68

