P S B
By Bt
% B [HHAK86T7E

#o

PhREORMF WHE1943H22H

S EOEE BEEL (PNHRIE4AEE1H)

25 OB B BB EFUROERR G & BRRAFRIICEE T 5450
HAEFAZA (3B AHE A3 (BRREHEH - &)

LYRARE BEE) B EX ARHEFEH 88, TR BH (ARBEHAH - 88),

B~ (AARYHAR - %0, BT Wi RREFAR - BEs)

Abstracf:

In the present study, the strain-path effects on bake hardening properties have been examined by
changing the direction of subsequent tensile tests after unjaxial tension, plane-strain and equi-biaxial
stretching as prestrain for a ferrite based bake-hardenable (BH) steel sheet. The yield stress showed a
strong anisotropy by prestraining. However, the anisotropy caused by prestrammg was weakened by
bake hardening treatments. The strain path changes can be characterized by a scalar product of
previous and current strain-rate mode tensors. Furthermore, the work-hardening behavior under
strain path changes for dual phase (DP) steel has been investigated by using simple shear sequences,
in comparison with that for interstitial free (IF) stecl. Analytical approaches to predict forming limit
strain and stress in monotonic and orthogonal paths by using Hill criterion have been conducted. For
IF steel, the localized necking is started just after the second loading in orthogonal sequence, which
thus shows that even stress based forming limits are path dependent in IF steel. On the other hand,
DP steel exhibits localized necking at the same amount of total strain both for monotonic and
orthogonal paths and thus the stress based forming limits are path independent, which reflects
differences in work-hardening under strain path changes in DP and IF steels.
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Fig.1: Effect of strain-path change parameter on 0.2% proof stress in a prestrained and baked
bake-hardenable steel.
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Fig.2: Flow stress 6y, and work-hardening rate ® of (a) IF steel and (b) Dual Phase steel
obtained by simple shear tests. The second loading paths are assumed as uniaxial tension. The
predicted localized necking points are shown by the (1) uniaxial tension in proportional path
and (3) uniaxial tension in orthogonal path.
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Fig.3: Stress based FLDs for (a)[F steel and (b)Dual Phase steel: (1) uniaxial tension _
(proportional path); (2) plane-strain stretching (proportional path); (3) plane-strain stretching
followed by uniaxial tension along the direction 90° different from the first loading
(orthogonal path); (4) uniaxial tension followed by plane-strain stretching along the direction
90" different from the first loading (orthogonal path). Limit stresses presented in Fig.2 are
used. F
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