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Strength and Ductility Related with Structure of Dual Phase High

Strength Steel Sheet
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Fig. 1. Schematic illustration to show the starting

point of necking on a true stress-strain curve.
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Fig. 2. Log (true stress) vs log (true plastic strain)
curves for a low carbon, a dual phase, and a
microalloyed steel. When plastic strain is large, the
differerence between plastic strain and whole strain
is negligible. The gradient of these curves shcws n-
value10)16),
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Fig. 3. A characteristic work-hardening behavior
in an Fe-Ni-C metastable austenitic steel accom-
panying TRIP (TRansfcrmation Induced Plasticity).
The point @ indicates the start of necking. (after
ToMoTa et al.18))
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Fig. 4. The tensile strength ¢% and the flow stress
at 0.002 strain ¢¥ (a) and stress exponent n (b)
as a function of martensite velume fraction f. The
lines through ¢% and n data are calculated from
MIiLEIKO’s theory. (after Davies1®)
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Fig. 5. The 0.2% flow stress ¢% and the tensile
strength ¢% as a function of volume fraction of
martensite f for a series of Fe-Mn-C alloys.
(after DAVIES2))
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Fig. 6. The predicted n or uniform strain gy as
a function of the tensile strength of the dual
phase steel.  (a) For several dual phase steels
having different strength ratics of martensite to
ferrite and for twc kinds of pearlite-centaining
steels. (b) For various ferrites. (after Davies23)za)
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Fig. 7. The 0.2% flow and tensile strengths (c¥
and ¢%)for ferrite-martensite steels in a series of
Fe-Mn-C steels. Cempare with Fig. 5. (after
SpricH and MILLER!)
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Fig. 8. Calculated curves of the uniform strain
en as a function of the tensile strength oy for
four composites : (a) equal strain model and
(b) intermediate case. (after Ostrém and
LiNDGRENID)
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Fig. 9. Calculated results of the effects of HoLLoMON’s constants in each constituent phase on
the tensile strength and TS . El values. (after ArakI et al.3®))
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steel. (after BALLIGER and GLADMAN39))
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Fig. 11. Depndence of work-hardening rate dg/de
measured at 0.20 true strain on parameter 1/ f/d
where f is volume fraction of second phase and d
is the mean second phase island diameter. (after
BALLIGER and GLADMAN39))
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Photo. I. Typlcal ferrite-martensite micrc-structure

where martensite islands exist within ferrite matrix
(material A). (after TaMURA et al.28)
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Fig. 12. Typical nominal stress-strain curves of
two types cf ferrite-martensite structures : material
A consists of martensite islands within ferrite
matrix like Photo. 1 while material B is just the
reverse, that is, martensite ccleny is continuous
net-work as shcwn in Photo. 2. The symbcls (a)
-(c) correspend to Photo. 2. (after Suzukr et
a1‘51)53))

Photo. 2 Typlcal microstructures where ferrite
grains are enveloped by martensite colony’s net-
work. The grain size ¢f ferrite becomes smaller
from (a) te (c) in spite of the same volume frac-
ticn. (after Suzukr and Kunio®))
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Fig. 13. Variation in the tensile strength ¢% and
total elongation § with volume fraction of epita-
xial ferrite. (after Hupp1 et al.s%))

BIE 2 T\ 5.

Krauss 5696813 (@ +.2—5 4 }) HEEOWE (a
+7) BREMBLTHRHATHEE, ToBPTallro
AP ULEELT, Boterd a KEBTHZEER
Lic, ZOLEERTHAE=ERFT 47 254 b
EEY, MENEBETHB. ThEKL, BI»L
FHET 5 AR OWBE B UTHRRIEE L L T\
B, Fishb, WH o HREKEO= &3V A7 =
A PTHERTE Y, THhBEMEREZ LTW5 L
HWLTWA., ¥, =E2Fv 7 254+ EIfm
bhbakolicizFiricd, #FELT\5, Fig.
I3 & U RIET =2 F v 4 07 254 ML
DOEHBRZRLTED, TOaiphB g EBOrIEFT
KEL /BT EHRRLTWAS, ZOESOMAKEZIR
FERICB RV BT 559,

X, SeEicH™iy (a+7) SINEMERICAR T 5 1 hic
13, CltdbAhATHSEMN Mn OPHENBZ D, =0
B a-r RESETHCEZECT (9 3%Mn o}
Cin5), ThBABHEC 12 IEAELTL BL3h?
TK, & CEETAHIERRL, TOLDEE v
HEITHLERBOTh=Ear X7 2514 b RER
T5H IO RTREMITEL, O BNIEEEEYTAEL
TH 7T RABTRIBE L HIFHL, Kravss L5ELic
X LT 5.

DP $ic i Beplieiic 2 bh s X 5 7o E TRR AR
RSO (Liders {HDF) 23ELZ L 1CDWTILEIE
A Lignic, WEMENSHLTWS I LI X2 THRY
—EHEBZL, WKABFCEHEFEYRIL, 2T
BBV BR YR L LB T4 4CliBhiw. E
TR SRR AR IR T DI, HAINIIREL
TARCKEREFHEETH > B L, ThRLEWEE
BELTHL X5 EBRBETHS. DP @iz Fo X
5 Fe G R B D T U by,

3.5 @iy DP READ 1 4]

TRLOBHT LT (at+a’) 2HRAXIELHA

4 68 4 (1982) 9 %

microstructure of 0.29;, carbon steel, whose treat-
ment was : heating at 1200°C for 4 h, quenching
into water, rolling by 849, at room temperature,
heating at 810°C ((a+7) region) for 10s and then
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