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The Influence of Deformation Twinning on Yield Strength in Cold-rolled FCC Ferrous Alloy

Tatsuya MORIKAWA, Taku MORONAGA and Kenji HIGASHIDA

Synopsis :

The effect of a fine lamellar structure due to deformation twin on the yield strength of fcc ferrous alloys has been investigated by using cold-

rolled Fe-36mass%Ni alloy and 310S stainless steels. Microstructural evolution during cold-rolling of both alloys has been also examined by

using transmission electron microscopy. In cold-rolled Fe—36mass%Ni alloy, a kind of layered cell structure was observed, but no deforma-

tion twin was found. On the other hand, in a 310S steel, a fine lamellar structure of twin-matrix (T-M) was markedly developed with cold-

rolling. The cold-rolled 310S steels exhibited yield strengths about 2 times higher than those of the rolled Fe-Ni alloys in spite that the yield

strength of as-annealed 310S is lower than that of as-annealed Fe-Ni alloy. This indicates that the occurrence of fine T-M lamellae during

cold-rolling enhances the evolution of fine-grained structure, which causes the marked increase in the yield strength of the rolled specimens.

Key words : deformation twinning; yield stress; transmission electron microscopy; stacking fault energy; lamellar structure.

WaE

VP INEIC & 2 MBRMIE & 2 AU E S pORRIL I
HAEE->Tnd, FiZ, R<AISGN S K IZSPD (se-
vere plastic deformation) 7' 7 £ 2 LT B OFT AT
D OWMRAERCL , BHIL S h-M 4 OMETEM
AR TNEYY, ZOHEZBZNWANSDOMIE -
F2RB52, WFREMYBOTATS~6& o IEHFIC
RKEBOTAREMBNCE A5 Z LIk DML & 2R L T
W3, LT, ZORSENOMMILERIER, ML
TISHES AR EBEROMME SN EZZDLDODHEKTH
D, BERWIZE, TRXOEBOALAHBEIZLIENERE T
D—HTOREBIEVER L, FFEDRMNEERKIZED
LEz26N%,

& ZAT—MRIZFCCARDTBMM TIX, MR KT+
JUF — (stacking fault energy: SFE) y,, D K& & H', ZD¥E
HEPRRICKRE LEELRIZTT, flAE, CuREET
By DD TN B->TL BE, EEREED

£ BERIES D TR ERTYE, TRDERICMA TH
MEMAEET 5510465710, ZOHAITIF, RIS
JEXAEEmUTOmD THENT A TROWE-~ ) v
2 A (twin-matrix: TM) BEESTER NS, EELD
IN—=TTE, A—Z27F4 bRZXT Vb ZH SUS310S
DHEBEEMBIZ BT, TOXIBTM 7 X T HEEH

FIIRETAZILAROHL, Zhd, Z0OBOEANE
DFE MR- TRESNEHLIZFES T3 228 RBL T

Herz M, BARWREBERIZES T &< DIRIEKR
LLTHMESToh, ZOEREBHEL &S & ¥ 56

& o IR EBIEME 551397 Th 5,

7 ZTAMETIX, Z0 &5 BEFRGGIC & 3 MM
LA, FREEICERIIFES T LMoz ~],
MEIZ K 5T x S HMENRBESIZHKET 5 SUS3I0S X
FULVAEE, TO KD BERENGHER R TE 50
Fe-36%Ni&& & 2 BEMElE LTHRHAL, MAESDELE
%Wﬁﬁﬁﬁﬁﬁéﬁwtoif fif-8 T i & oD HEAH %

IZOWT Y, BHEBHED L OXBEAMBMTEIZXD
- EaVAN

Pk, FCCREHAEIZH T MMM & hEretm b
IRIETHHEIE NSO 5 & AL T 5 Z & AARBZED
HETH 5,

2. KBRFE
2.1 5[3RER

THAR D SUS310S Bkt & Fe-36%Ni# % 7 1 2 I i £ 1B
CEOFTEDE X ICHEL 2%, BEREXF (EREH
1mPa) T 1192K T24BFREIZLEE L | #Eak{E59 250 yum D
Wt aE7-., ZhEFEBTS0, 705 501390%DE F#E

SER1THES A2 B2 FR174-7 A 14 B2 (Received on May 2, 2005; Accepted on July 14, 2005)
* UMK R TR A T2 B0 (Departmem of Materials Science and Engineering, Kyushu University, 744 Motooka Nishi-ku Fukuoka 819-0395)

* 2 UMK FERER T ARPE 7 o+ 2 TR (

search Institute)

46

(#) 2~ 2RHF) (Department of Materials Science and Engineering, Kyushu University, now Kobelko Re-



Be==]

Fig. 1. Dimensions of a tensile specimen.
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Fig. 2. Nominal stress—strain curves of specimens as-an-
nealed and cold-rolled by 50, 70, 90% in thickness
reduction. (a) SUS310S, (b) Fe—36%Ni.
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Fig. 3. Increase of yield stress due to cold-rolling in
SUS310S and Fe-36%Ni alloy.
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Fig. 4. {111} pole figures obtained from Fe-36%Ni (a)
and SUS310S (b) specimens rolled by 90% in
thickness reduction.
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Fig. 5. TEM micrograph (bright field) of Fe-36%Ni speci-
men cold-rolled by 70% in thickness reduction. A
diffraction pattern is obtained from the area of a
white circle.
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Fig. 6. TEM micrograph (bright-field) of SUS310S speci-
men cold-rolled by 70% in thickness reduction.

Fig. 7. TEM images (dark field) and diffraction pattern of
the lamellar structure in 310S specimen cold-rolled
by 70% in thickness reduction. Figures (a) and (b)
are obtained from the 200 spots pointed by (a) and
(b) in diffraction pattern (c).
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Fig. 8. TEM micrograph (bright field) of 310S specimen
cold-rolled by 90% in thickness reduction.
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Fig. 9. A enlarged bright-field image and the selected area
diffraction pattern obtained from 310S specimen
cold-rolled by 90% in thickness reduction.
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