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Evaluation of Material Properties of Welding Zone in Laser Welded
Blank and Its Application to Sheet Metal Forming Analysis
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ABSTRACT

The material properties of laser welding zone such as strength coefficient,
work-hardening exponent, and plastic anisotropic ratio are analytically obtained from those
of base metals based on the tensile tests. The finite element formulation is developed for
predicting strain distributions and weld line movements in the forming processes of laser
welded blank. The welding zone(WZ) is modelled with the several, narrow finite elements
whose material characteristics are based on the experimental results and the analytical
equations. In order to show an application of the developed weld element, the stamping
process of auto-body door inner panel is simulated. FEM predictions are compared and
showed good agreements with experimental observations.

KEY WORDS : Laser Welded Blank, Welding Zone(WZ), Weld Element, Sheet Metal
Forming Analysis, Tailored Blank, Finite Element Method(FEM)
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Table 1

Values of strength coeffi-

cient(K) and work-hardening expo-
nent(n) of the specimen.
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Specimen .{h-";k l-hrdemn: Cﬁ:m‘g::
(n) (K)
Rase SPCC 1 0.244 511
Metal SPCC 2 0.215 489
A [ast [spec:srec [ 101 | o0.213 528
{aor_[secc:spec | 1:2 | 0.204 508
Base EZI 0.8 | 0.235 4
Metal SPCC 1.5 | 0.230 488
BSTH EZI:EZI 10.8:0.1 0.198 507
B [BsTz [spccispoc [1.5:1.] 0.210 485
BOT | Bare:Bare [0.8:1.] 0.185 488
SPCC 0.7 | 0.264 496
o [ sc__ | 0.9 | 0.265 | 500
SPCC 1.4 [ o.237 478
corl_[spec:spec [0.7:0.] 0.235 520
c [cprz [spcc:spec [0.9:1.] 0.224 523
CDT3_|SPCC:SPCC_0.7:1.] 0.228 528

AE AA e Zusk wizde waA Zwad Wy Table 2 Values of plastic strain ratio(r) of the

_ N cimen.
SHR 0% WY Folgu AHsw, g4
Work-~ Plastic
F AMUYEEY, rwt OeH 2 Specinen Thick | ardening cf:%gg& saisotropy
(n) (r)
r - _ Ey 3) o SPCC 08 | 022 | 54 1.402
weld e.+e¢ Metal SPCCs 0.8 | 0.224 529 1.758
y o I wed SPCC 1.5 | 0.221 543 1.462
- _ [osr [spcc:spocs [0.8:0.] o0.188 585 1.607
A71M, &%e, v 44 Ao FBY Y |0 prTsronsroc Josi | oam | et | Lens
- SPCC(Bare) | 0.8 | 0.206 473 2.017
Eolth. D~HEZ7A9 AAAY Z3NTable 13 Bese  "spoc(h) | 0.8 | 0.242 | 519 | 1.5%
S SPCC(Bare) | 1.5 | 0.239 525 1,557
REFE AQE cl8sd AL AT e [osa o [ | raw
=z AAY %) AVElT 9 o EDT | Bare:Bare [0.8:1.] 0.195 532 1.769
e 2QUPENE AdS 2A FERE 7] F | FST | BareiBare |0.8:0.] 0.174 527 1.976
Foz WEG2 FAF e Fig3ol VJeRNAD). | [OT| Bare:icA [08:0.] 0.193 | 530 | 1.8%
GOT | GA:Bare 10.8:1.| 0.222 543 1.598
H_| BT | Bare:GA [0.8:0.] 0.133 531 1,929
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Region A Weiding Zone(WZ)
Fig.4 Surface model of the tool{punch and die) for Fig.5 Formed mesh shape of door inner panel at
door inner panel. the punch height of 150mm.
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Fig6 Finally-formed section shape and Fig.7 Prediction of the weld line movement at
thickness strain distribution along B-B section. the punch height of 150mm.



