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ABSTRACT 00Cr18Ni10N (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 (ε≤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 (ε>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.
KEY WORDS stainless steel wire, cold drawing, twin lamella, deformation twin, strain induced

martensite
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1 $%&H
00Cr18Ni10N �00 (I00>, %) $ C 0.010,

Cr 18.24, Ni 9.68, N 0.099, Mn 1.23, Si 0.04, P 0.014,
S 0.0056. -;JAKB$ 10 mm �<??8C=A4
0@->B<(, L(?8C=MA400><(, CD
2A?0E$ 10%, 36%, 45.1%, 67.3%, 75% ! 84%
���. N@�2A?&O  AA�"DE22F� 
�? (ψ=(S0 − S1)/S0). $?3)$@0�F �3P
B�%� �, B!��"QRKBCB$ 2 mm.

@-CD* Z050 CDDSG-40, CDE?$
5 mm/min, FH 100 mm. �(T>*EIG-EI
MA, ' FeCl3 UF<8V40J�, FA* Leica KG
MEF4 HI,2"LI G12. *��W�GT, ?H
XM�Y$ 30 μm, >HMA* JEOL2010 JIIE2

"L (TEM) I40 G.
-0  &���JK, =' XIKZI (XRD)L

NM%OJL [12]. =' XRDLJ, (��F0>[N0
5%, 3K@0 <L�"�23%#\8, *- XRD �
K029]09); M%OJ^�M�N(. &�, ;OS
P�M%OJL- α′ (40OJ: @0���&PQM
%,   &�� α′ (&QM%, &��P�J0T>�O
!M����OJ α′ (�<0 [13]. O!M����J
0*>P0EM�Q (SQUID, superconducting quan-
tum interference device magnetometer) -40. QJ
T>�.�MRCB$ 1 T.
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2.1 )*+,

R 1a $ 00Cr18Ni10N ��?8L�12. $SH

- 1 00Cr18Ni10N Æ�����		L���
Fig.1 Microstructures of 00Cr18Ni10N steel wire with different reductions of area (the cold drawing direction is

horizontal)

(a) solid solution state, austenite and annealed twins (b) after 10% reduction of area, lamella structures

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

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

drawing direction (e) after 75% reduction of area, fibrous band–like structure formed (f) after 84%

reduction of area, fibrous band–like character
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����, 0W!XU#". 'VKLRD:%"SXY
$ 33.4 μm. 2A?$ 10% � 00Cr18Ni10N ��+;
YZ6:0TU�V+12, +R 1b +WZB[, N\
V+%#0W. 2A?$ 36% ��(cV-!N0�V
+12, X\V+),$4]Y  , $R 1c. Tsakiris
! Edmonds[14] *%3�����  12+d G4
Æ:�23, QAZ[$&#$12.

*2A?$ 67.3% �12+ (R 1d) 7. G4\
^�#$V+, e�]4f_3�#$`[=160�#
$V+. �J"Sg\8  , h<(&� (D�\�C
], "X^Y�ai. "S_^�#$V+bjD"S�
  3�<(&�k'. R 1d +�#$V+]B�%#
_c, #]�V+# <&�`#c�Z�, #_�^#
<(&�[\aK, V+>0`260R 1c B[12+
�V+>0.

2A?$ 75% # 84% J�12&#<(&�:0
�?63d;aK12, +R 1e ! f B[. R+g0b�
Z"ScX. R 1f +?6�:%DE2KB$ 4.8 μm.
2.2 TEM .l

R 2& 00Cr18Ni10N�� <L2"12� TEM
e. >23-.&  #", #"M=0W!##Æ. �
f2A?I�#" b�f: 2A?$ 36% J,   #

- 2 �		�dg 36% � 84% � 00Cr18Ni10N Æ��
TEM h

Fig.2 TEM graphs of 00Cr18Ni10N 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

"(]^#, &%#:K�5?, +R 2a B[. 2A?$
84% J, 2"12d&#", 8 3�_^1ij, g[\
:03TU, +R 2b B[. *R 2b +)� G4ef#
". Xue $ [15] -ef#"� b404ki� G, g
-% 0G(4040l, [$ef#"&*`c"�)
'I, *g 0�#"_^B)$�m#". ef#"B
h&*a�n%  MA)$�, �4Bii�"S.
2.3 /01234m567

R 3 $ 00Cr18Ni10N ���",%�b2A?�
 �. �$, dC��b2A?�6N36�, @?8L
� 605 MPa 6X2A?$ 84% J� 1700 MPa, o�
4Y 2 j. OS29)k`, 2A?$ 36%, 67.3% !

84% J, eb��@?8L� 270 MPa 0E6X 998.7,
1405.7 ! 1505.8 MPa, o�4 4 j7. lAD]?b2
A?�6�3Ic, @?8L� 67% cX2A?$ 84%
J� 1.98%. lAD]?*2A?c0 40% �  mf
dnIc#g, *2A?$ 40% =-Jh0:e.

R 4 $ α′ (<0bF � �YK. α′ (<0b
F �6�36�, 2A?* 40% =A (-F�F $
0.51), α′ >0�6�;Y�g.

- 3 00Cr18Ni10N Æ�in�jp�		��
Fig.3 Dependences of tensile strength and elongation on

reduction of area of 00Cr18Ni10N steel wire

- 4 ��Æ���po��
Fig.4 Dependence of content of strain induced martensite

on strain of 00Cr18Ni10N steel wire
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3.1 :p+,3/012

*2A?c0 40% �mf  dn, #$V+& 
<L 00Cr18Ni10N ���-.12. b2A?�6�,
V+*f7�"S_^Z6, >0�l6�. R 1c +2
A?$ 36% JV+>0goqKg;Y,$]Y, �J
�12-.&  #"###Æ (R 2a). &�, *2A
?c0 40% �mf  dn, gq##$&-.�  
&'.

*2A?N0 40% �N  dn, #$V+�>0
;Y>6, �Jg��rk>0�6��pd  . qR
4 �=]Z, r2A?N0 40% J (-F�F $ 0.51),
  &���<0;Y!`26�, &�, r#$V+o
qKMA,   &��;Ys#  . @0 α′   &��
Bh&*`c6N ε &��V�^tC)$ [16,17],  3
d&i5?3, B=7.*R 1 ��(cV-0bZ�.
b2A?4Bi6N, "Sh<(&��C]�fJ, G
�d,$k'. �fG�-�V+bjG�� �3#<
(&�`�f�Z�. &�, *2A?$ 67.3% ��(

12+!#<(&�N[\0:0N[\0aK�V+
12. N  I?63�aK12��&@�C]�D
"ScX1m$#$V+cX1  &��=1%3�C
]�  12B10.   &���)$Pslr#h 
67, &�R 2b +�#"5?2D�_^.

r2A?$ 36% J, α′ <0i$ 0.7%, C0j;Y
)$�dn, �J�dC��$ 1100 MPa; 32A?$
45.1%J� α′ <0$ 2.6%,dC��$ 1260 MPa,�J
g��km α′ (-���ls. @0#$V+)�rk
  �pd]Y, 32A?$ 36% J�V+e&j;Y
,$]Y, -���lsgto4mN, &�gq##$
���mN&* 1100 # 1260 MPa M=, n 1200 MPa
o\. 1200 MPa �dC��tu&*2A?$ 40% �
o\, lAD]?*'C�Ichu;Yh0:e, 3 
 &��<0�6�E�d&* 40% =-J;Y�g.
&�,   &��&*#$  MA)$, dp&v, r#
$pd  ��"o4BK!�MA,   &��;Ys
#  , %dC��;@* 1200 MPa =-.

A-0l, 00Cr18Ni10N ��" 12#� ",
%�� ��0$nqdn: uBdn&2A?c0 40%
�  mfdn, gq##$&-.�  &', dC�
�* 600—1200 MPa vw_ �; uedn&2A?
N0 40% �N  dn,   &��r#$MAs#
  , �%��;@* 1200 MPa =-. v.v`�&,
1200 MPa g�&Bq\s�0Xt, &$*�t�o\
vw_, #$#( C0(]^t�dn, n#$���

wth0mN, 3( ���^wt��.
3.2 :m4;x<y=>?@

00Cr18Ni10N��* <�!+-.o1pz  
&'w##�gq1#$#( .    xy%##q�
6�, ##M=�_!^])'6�. b  0�6N, g
qwt Dr., r  4BK!�J, ##=Æ312
 Lx*.�.,#*�+#�% 00Cr18Ni10N7s{=
#$&'pd  . #$V+�)$#67(r0%u�
�"X>06�, "X2F6N, *7N!�-N(4#
#�4', )$��"�. -0#$G(&v*##1L
oqKMAy;Yt'u��ZK. r#$-���ls
o4mNJ,   &��;Y)$, N&% 00Cr18Ni10N
����wr|-v4f�xE�-.D&.   &��
�)$%"!�h F"R6�, ##gqf�r., n
% Dfz. r{0#$MA�( $wx�w%dC�
�#2A?;@(f�K%5z, ( #gq1#$$ 
 G(M=!y5z, )!Q4Bi�?6.

*7|f�C<�!+, 00Cr18Ni10N �12@?
8LKB$ 33.4 μm ����"S �$ <L2A?
$ 84% JKB$ 4.8 μm �?6312. {y&#$V
+)&  &��, N\12�)$2% 00Cr18Ni10N
�"S�i�. "Si�&% 00Cr18Ni10N ��D4

o��8.&/. "Si�*o����fJ)�o�n
%, 8Nzo�n%�8F2F*a� <  �!+�
Æz4.

*?8L 600 MPa ���xE, 00&zK���
-.&/. C, N=7DE?80u�+, ;@u����.
r 00Cr18Ni10N �00?KJ, ?8���89du;
?K.

4 '9
(1\P� <�% 00Cr18Ni10N �dC��`2o

�. 2A?c0 40% J, lAD]?� �%#a�.
(2\*2A?c0 40% �  mfdn, 00Cr18-

Ni10N �12=#$V+$-, #$V+�>0b2A
?�6N36�, QAh0qK; >23@  #"!0
W0#"M=�##Æ312B10. *2A?N0 40%
�N  dn, 2"12-�#$V+>0>6, >23
@##Æ# 3�_^1ij�5?3  #"B10.
  &��{[0#$MA3)$.   &���<0*
2A?$ 40% =-J;Y`26�.

(3\  &���x*�w% 00Cr18Ni10N �dC
��;@* 1200 MPa �<:xE=-, 8fJc*n
%; * 600—1200 MPa ���xE, gq##$&PB
���-.  &'; * 600 MPa xE�dC��^-
.M00{(.
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