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Press Formability of YAG Laser Welded TRIP/DP Tailored Blanks

NAGASAKA Akihiko™", MIO Atsushi™ , WADA Kazuhide™* and OYABU Azumi™***

In the present work, to improve the press formability of the combination of the TDP steel and ferrite— martensite
dual-phase (DP) steel, the mechanical properties and press formability (stretch-formability) of YAG laser welded TRIP/DP
tailored blanks were investigated. An as-cold-rolled sheet steel with the chemical composition of (0.1—0.3)C—1.58i—
1.5Mn (mass%) was used in this study. For comparison, 0.14C—0.22Si—1.78Mn (mass%) DP steel was also prepared. The
quenched DP steel is called MDPO, and the tempered DP steel is called MDP4. For butt welding, the blank obtained after the
heat treatment was cut using a fine cutter, and YAG laser processing equipment was used. The press formability was
evaluated from the maximum stretch-height (Hpay). Tensile tests and stretch forming tests have been conducted for laser butt
welded joints obtained from the combination of the different steel. The Hya value of the DPO steel was not controlled at the
strength level of the MDP steel, and was not different from the H,y value of the MDP4 steel. It is thought that this was
assisted to TRIP of the TDP steel because the tensile strength of the TDP steel is consequentially lower than that of the MDPO
steel. High ductility and the high stretch-formability were able to be secured by the high strength tailored blank.
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£ 1 HHMOLERS (mass%)
Steel | C Si Mn P S Al
TDP1] 010 150 1.55 0.004 0.005 0.013
TDP2| 021 159 151 0.004 0.003 0.013
TDP3{ 031 150 155 0004 0.001 0,011

MDP(O] 0.14 022 1.78 0.013 0.004 0.054
MDP410.14 022 178 0013 0004 0034
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Steel | fyo Coo | TS TEI|ISXTEl n | Cq4
(mass%)(MPa) (%) | (GPa%) (mass%o)
TDP1{0.049 131 | 671 338| 227 |025] 041
TDP2{0.090 138 | 825 360 297 |022} 051
TDP3[0.132 141 [ 911 309] 281 [022] 061
MDPO| - - 979 49 4.8 0.03 | 045
MDP4| - - 791 11.0] 87 008 ] 045

f, o: volume fraction of retained austenite, C , o: carbon
concentration in retained austenite, 7S : tensile strength,

TE] : total elongation, TS xTE! : strength—ductility balance,
n; work hardening expornent and C , : carbon equivalent.
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