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Development of High Strength Galvannealed Steel Sheet with Superior Formability

Satoshi Hironaka, Kazuaki Hosomi, Hiroshi Tanaka, Takashi Matsumoto

Synopsis :

In order to obtain 590 and 980MPa class dual phase type high strength galvannealed steel sheets with superior formability, the
effects of Si content and manufacturing conditions on mechanical properties of C-Mn steels were investigated in laboratory.
Consequently, it was revealed that TS X T.El value was improved by increasing of Si content and above 1% Si was required to obtain
higher TS x T.El value than conventional steels. Furthermore, lower alloying temperature than 540C was required to obtain dual
phase microstructure. Based on these results, 590 and 980MPa class galvannealed steel sheets with superior formability have been
newly developed. Chemical compositions of developed steels were 0.10%C-1.2%Si-1.3%Mn for 590MPa class and 0.16%C-1.2%Si-2.2%Mn for

980MPa class. In this paper, various properties of newly developed 590 and 980MPa galvannealed steels such as mechanical properties,

formability, spot-weldability and energy absorption characteristics were described.
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Fig.1 chematic illustration showing typical heat cycle of galvan-
nealed steels.
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Table 1 Chemical compositions of steels used. /mass%

C Si Mn P Al
A series 0.10 3215 13 0.02 0.04
B series 0.15 3?16 22 0.02 0.04
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Fig.2 Microstructures of 0.15%C-1.2%Si-2.2%Mn steel coiled at 450
and 600C.
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Fig.3 Effect of Si content on mechanical properties of A series
steels.
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Fig. 4 Effect of Si content on mechanical properties of B series
steels.
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Fig.5 Change in instantaneous n value as a function of true
strain for 0.01%Si and 1.2%Si steels of B series.
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Fig. 6 Effect of coiling temperature on mechanical properties of
0.15%C-1.2%Si-2.2%Mn steel.
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Fig. 8 Effect of alloying temperature on mechanical properties
of 0.15%C-1.2%Si-2.2%Mn steel.
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Table 2 Chemical compositions of developed steel sheets. /

mass%
C Si Mn P Al
590MPa 0.10 12 1.3 0.01 0.04
980MPa 0.16 12 2.2 0.01 0.04
DP#!
N MP. .14 . 1. .01 .04
P 590MPa 0 0.3 8 0.0 0.0
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Table 3 Mechanical properties of developed steel sheets

B R YS TS YR TEl U.EL nft rfl
12092 /mm | /MPa | /MPa /% /% (5-10%) | (10%)
590MPa 14 380 630 0.60 32 18 0.22 0.82
B 58 Sl
980MPa 14 540 1010 0.54 18 11 0.17 0.66
DP#!
P 590MP 14 380 640 0.59 26 16 0.21 0.76
K 4
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Fig.10 Microstructures of developed steel sheets.
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Fig.19 Absorbed energy in dynamic crash test of developed steels.
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Fig.20 Relationship between absorbed energy in dynamic crash
test and thickness.
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