CARMES R O 7 EICRIETE 2 o

1195

© 1982 1S1J , "
_——:*H %ﬂﬁﬁﬂi OD 7/ 1@ GC& zﬁ -a“ % 2 *E @ %% IIIlllﬁllﬁllllllllllllll%m“
R BR* - e EERLT - AR —F
Effect of Second Phase on the 7-value of Dual Phase Sheet Steel
Kiwami KURIHARA, Yoshihiro HOSOYA, and Kazuhide NAKAOKA
Synopsis:

Study has been made with regard to second phase parameters: hardness ratio (¢) of second phase
martensite to ferrite phase, second phase volume fraction (f), and second phase spacing (d). The
parameters were varied by means of combination of heat treatments; d was controlled by box-annealing,

f, by quenching, and ¢, by tempering.

The r-value was affected strongly by the character of the second phase; it decreased with increasing
¢ and/or f. The effect of ¢ on the r-value was relatively small for small f and marked for large f.
The decrease in d enhanced the effect of ¢ and f on the r-value.

The above effect of the second phase can be interpreted in terms of the internal stress caused by
the difference in the deformability of both constituent phases.

Finally, condition is presented for the production of dual phase steel with high r-value; furthermore,
this steel has high bake hardenability and shows no yield point elongation after room temperature aging.
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Table 1. Chemical composition of the Al-killed
steel (wWt%).
C Si Mn P S sol. Al N O

0.053 0.06 0.30 0.012 0.017 0.05 0.0027 0.0027
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Fig. 1. Heat treatment sequence : (1) box-anneal-
ing, (2) intermediate heating, (3) quenching, and
(4) tempering.
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Photo. 1. Microstructure of (a) dual phase sample
and (b) ferrite single phase sample.
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Fig. 2. Texture of the samples tempered at various
temperatures (7). Box-annealing temperature :
750°C. F : ferrite single phase sample (700°CWQ).
F+M : ferrite-martensite dual phase sample (800°C

WQ).
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Fig. 3. Hardness change of constituent phases of
the dual phase sample shown in Fig. 2. T : tem-
pering temperature. M : second phase martensite.
F : ferrite.
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Fig. 4. Change in mean r-value, 7, of the samples
shown in Fig. 2. Tp :tempering temperature. ¢ :
hardness ratio.
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Fig. 5. Relation between r-value and hardness
ratio, ¢.
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Photo. 2. Microstructure of the samples with the
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Fig. 6. Texture change due to second phase volume
fraction, f.

ELbLh—avNEWBED T D B toic\hd, WED
W XD IEHWEE LD Lhbnb.
3.3 BE2\HE d OEE

% 2HEERE d © IS (Fig. 8) % KEWIEE
(Fig. 7) B35 L, s, S7HEINLET T
b e fORNIWHEILY 7 P LTW5S., 2Dz ki,
AW XY, ¢, f OFENMIEI AT E2EKRL
Tu5b.
4. E =
3ODE2Mi T 2 — 24

EBERID, (e, f> d) M

second phase spacing, d, of (a-d) 90 ¢ and (e-h)
(a-d) 750°C and (e-h) 680°C. Quenching temperature : (a, e)
3.5 T T L)
{0 d-90p
N e
® 9 @
2,5 ) @ .
. G\ @\@
2 + @ @ S\1.3 4
\
\ AN
1.5+ —\\\ I A
r:1.s
i @ X 1 1
0 10 20 30 40

f (%)

Fig. 7. Effect of hardness ratio, ¢, and second
phase volume fraction, f, on the #-valuc of the
samples with large d (90 ).
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Fig. 8. Effect of hardness ratio, ¢, and second
phase volume fraction, f, on the 7-value of the
samples with samll 4 (25 p).
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Fig. 9. Schematic illustration of relation among
the 7-value, second phase volume fraction, f, hard-
ness ratio, ¢, and increase in tensile strength, 4
TS, due to secod phase.
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