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ABSTRACT 00Cr18NilON (mass fraction, %) stainless steel wires with different reductions of area
were obtained through cold drawing. Tensile test, magnetic test and microstructure observation show
that at the initial stage of deformation (¢<40%), slipping and twinning are the main deformation
mechanism, more amounts of twin lamella and dislocation cell microstruture appear, and the tensile
strength changes from 600 to 1200 MPa. At the large deformation stage (¢>40%), strain induced
martensites begin to take a part of deformation, the microstructure exhibits a fibrous band-like char-
acter, its substructure consists of dislocation cell and broken deformation twin with irregular shape,
and the tensile strength is above 1200 MPa.
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00Cr18NilON sy (4 %, %) & C 0.010,
Cr 18.24, Ni 9.68, N 0.099, Mn 1.23, Si 0.04, P 0.014,
S 0.0056. Xf#AELEERH 10 mm {155 R S HLS
TR, P2 E O 2 5 #A T R, AR5
T 4525 9k 10%, 36%, 45.1%, 67.3%, 75% F1 84%
BB 22. 33X B THT 45 252 5 AR TR AT )5 2260 R A i T R 7 A2
% (Y=(So — S1)/S0). HiEG = i FAERBTS]
EHITEREEL, FrE 2 A ERSE—H 2 mm.

FWPLAFLE Z050 FifiRge bl EHEFT, Pl
5 mm/min, FEEE 100 mm. S AHREGEREHL_ B
ZJg, F FeCly $hE/KIEWHHITIZ M, SR)57E Leica 2]
MEF4 #1624 5 fss WAL, FEM 29 m BURE, BFBE
FJEREL S 30 pm, EEE 2 51 JEOL2010 7 it Hy 1 5.
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B S TR T (SQUID, superconducting quan-
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Fig.1 Microstructures of 00Cr18NilON steel wire with different reductions of area (the cold drawing direction is

horizontal)

(a) solid solution state, austenite and annealed twins

appeared, as shown as arrows
shown as arrow
drawing direction

reduction of area, fibrous band-like character

(e) after 75% reduction of area, fibrous band-like structure formed

(b) after 10% reduction of area, lamella structures

(c) after 36% reduction of area, lamella structure increased and bent, as

(d) after 67.3% reduction of area, lamella structure decreased and grains elongated along

(f) after 84%
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BN, BRI R 2 507 M R BN f B, BRI
W EErEE, 2R RO TE 1o frRAR
B R ELE.
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Fig.2 TEM graphs of 00Cr18NilON steel wire with area re-
ductions of 36% (a) and 84% (b), showing deforma-
tion induced twins and dislocation cells between twin
plates, the arrow in Fig.2b showing the secondary

twins
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Fig.3 Dependences of tensile strength and elongation on
reduction of area of 00Cr18NilON steel wire

50

40|

30 -

20 -

Volume fraction of martensite, %

0 1 1 1
0.0 0.5 1.0 1.5 2.0

Strain

4 AT IR RERE N AR AL
Fig.4 Dependence of content of strain induced martensite
on strain of 00Cr18NilON steel wire




%R %45 %

278 & )&
3 Tt
3.1 ARERSHZ MR

TEE 4825/ T 40% MV B, 224 R
4 00Cr18NilON 4N 2zpy = ELZH L. bl 1h 48 2 Ay 34,
FIBTETE Z (0 fiokn R B, BRI . [ 1c i
AR Ny 36% B R R AR G & AR i, s
ML BRI AR R i S5 (18] 2a). B, 7ETH 44
RNF 40% MW TE W B, R SR A R E BB AR
Ji.

FEHAEHE KT 40% W R B, 254 B 0050
FEWD, I OB RSO A B IR IR A . A
4 WLAEH, SEHERT 40% mF (KRR AR 0.51),
TEAR B BAR ) &t T 6 W B, B, 24224 25k
REZE, BESREFGES 5. T o BED KK
—SERAET I e TR g3 X ab A T gk
WA, FTLAMRMEER 1 @I Bk
B T 4 S — A K, RV BRI R B A TR] B, B
i & A 55 3. RIE A B R 2 b B A AR I S 4k
Wil J7 RN R R, FETE AR 67.3% 4
LA G 7 i s T AT e T E AW R
L. KA T ARG T 414 AT B8 A2 b i K i Ji
meRLI R B R AR Rk DL R B
KA AR R, TEAS I [ Ay 7= A G 350 5 W A
Wz, HILE 2b A s Sk BAR A K.

L GERN 36% Bf, o FHRAUHN 0.7%, T HITFih
FEA B B, MR PTHLERE K 1100 MPa; i [ 45 5% A
45.1% By o &1k 2.6%, PiiiiRE N 1260 MPa, it
CRREZNE o AHX IR R STk, TR B2 R AR
AT RARPLE #h, T 45260 36% Ay F 2 ERIIT 86
KA, MR TR ARSI, Bt 544
AL BIRRBR R AE 1100 5 1260 MPa 2 Ja], B 1200 MPa
B, 1200 MPa (g Hihz i B E ERIEm 43R 40% 1)
BT, W) i R e 00 T BRI a7, Mk
75 T R B TR B N SR A 40% LA BEE R aR .
I, TEAR 5 R A R AR 2R A AR TR 2 J5 72 A, i, 242
ABTAETE R RE iR E e RE 2 )G, BAD RIS
HARTE, EHihnRE4ERAE 1200 MPa P E.

Zi B4y, 00Cr18NilON 44 2221 21 5 75 0 1
PEREMZRAL T 20 AP AP B 55— BOR T 4 2%/ N 40%
MBI B, RS2 e B A X, Pihiis
FEAE 600—1200 MPa JEE ML, 55 K B2 45 3
KT 40% HIRZEEWE, BEGRE%EEZFESS
AT, WS AR BE e REZE 1200 MPa D) b B30 A Y 2,
1200 MPa HAZE—A =46 (1 43 FHHE, B8 76 HAE 9 T
TEFE N, 254 SR A TAH B A A B B, BP2s A A Ak

TR TR, T A A2 fr 5 A DU 223 T
3.2 RTWEIRHERLILEH

00Cr18NilON {2 AE 4R F v 2 S = FE T
T CLEEMIERS . A GAIAE. AR S A
B, fo5E 2 TR SRR ELAE G R, BEASTE bR HY R, W
BB i M, YR — e PR, A5 AR R
TEBAAE. JAN, BARRZ5REME 00Cr18Ni1ON -2 5 LA
AR Ty AIHUETE . 224 Fr R0 7 A 1Y 2 2 1 A
F i LRSI R, S TR R, EARORRRBE R T AL
FER9E 3, PRA I TREL. 3T AR LR S A AL
BRE Z SR A TR B A RER . 24 2R A X iR 1 BTk
IR FR I, T8 O FR I iR 74, X J2fd 00Cr18NilON
(3R RE A AR b T S U Y E R . TEAR R
1 77 A AR A RS T3 S G, L B BN M,
PTG 2. AR T 24 2 R AR A A RS fEHT A5
JE S R R AR, MRS, RESE
LR Z BRI R, B RSB,

1EZ B IR Pk #rr, 00CT18Ni10N (i ZH 2y 3
ESERR 33.4 pm () B MR G RLAE (b I RS TH 4 %
Hy 84% WY EARH 4.8 pm HISRHRALN. TR f
BTG SRR, XSS A 4R 00Cr18NilON
0 SR, AR RLAfE 2 00CT18NilON 5 15 %
PR R R, R AL A e 5 B 1 R B S R i 2
P, (HIX PR S A A RO, AR AR ZU S SRR T o A2
KT

TEREZS 600 MPa (3R BEG M, B U 5 B 1)
FHENE. C, N [R] BT E T2k b, 4ErpR ki i,
24 00CT18NIlON (o3 [l s i, [V SR AL A HOR 2 A
[ 5«

4 &g

(1) @A AR AT 00CT18NILON f i i B 1] f 4
& AT 40% B, WS M A AR L R B

(2) FEMAER/NT 40% MIRAZEWIK B, 00Cr18-
NilON fHLIAZEA: Jr 2R F, 284 B 2 i BCIE bl T 45
RRGRTIRE N, F58TRE; WL dB AR 28 & 4
AT FEEE Z R LS MR A I AR AET AR KT 40%
M RASTE B B, WAL B AR R, W25
LS R S TR BN L 240 B W A R T 8 2 I 4L
TR (R e T AR Z SR T P2 A TR B IR AR Y & B A
T4 2R 40% LA Bt 76 B S8 .

(3) TEAR B AR A AERE RS B 00CT18Ni10N i
SREAERFAE 1200 MPa /KP4 LAt {HLIR] i R A28
5 7E 6001200 MPa 3R, W 524251 E
SRR EBASTE O3 78 600 MPa S5 iy Hrsm 2 ) 3
B AT



% 3 HCTE4E VIR 00CT1SNI1ON REEM 22 B ML 5 2 279
SE K 2004; A378: 308
[1] Tang GY, Zhang J, Yan Y J, Zhou H H, Fang W. J Mater [10] Lebedev A A, Kosarchuk V V. Int J Plast, 2000; 16: 749
Process Technol, 2003; 137: 96 [11] Zhang S L, Li M J, Wang X B, Chen S B. J Chin Soc
[2] Skotyszewski A, Paéko M, Luksza J, Ruminski M. J Mater Corrosi Prot, 2007; 27: 124
Process Technol, 2002; 125-126: 326 (SRR, 2y, ELdE, PRUILDE. S ERE S B4Rk, 2007;
[3] Christian J W, Mahajan S. Prog Mater Sci, 1995; 39: 1 27: 124)
[4] Huang C X, Yang G, Gao Y L, Wu S D, Zhang Z F. Mater [12] Tavares S S M, Fruchart D, Miraglia S. J Alloys Compd,
Sci Eng, 2008; A485: 643 2000; 307: 311
[5] Topic M, Tait R B, Allen C. Int J Fatigue, 2007; 29: 656 [13] Mangonon P L, Thomas G. Metall Trans, 1970; 1: 1587
[6] Goodchild D, Roberts W T, Wilson D V. Acta Metall, [14] Tsakiris V, Edmonds D V. Mater Sci Eng, 1999; A273-
1970; 18: 1137 275: 430
[7] Fang X F, Dahl W. Mater Sci Eng, 1991; A141: 189 [15] Xue Q, Liao X Z, Zhu Y T, Gray III G T. Mater Sci Eng,
[8] Milad M, Zreiba N, Elhalouani F, Baradai C. J Mater 2005; A410-411: 252
Process Technol, 2008; 203: 80 [16] Talonen J, Hanninen H. Acta Mater, 2007; 55: 6108
[9] Nagy E, Mertinger V, Tranta F, Sélyom J. Mater Sci Eng, [17] Spencer K. PhD Thesis, McMaster University, 2004



