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Performance Evaluation for the Methods of Spot Weld Modeling Considering
Durability
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Abstract

Many methods of spot weld modeling have been developed to increase efficiency and guarantee the
robustness for the CAE analysis. In this research they are introduced and the performance is compared in a
viewpoint of stiffness and durability. For evaluating the performance a multi-spat welded specimen as well as
two single welded specimen is used. The results show that the CWELD element considering ‘patch to patch’
is stiffer than other modeling methods in stiffness and more conservative in durability. It also offers simple
modeling and since it is much easier to maintain the orthogonality of the BAR element expressing a nugget,
we can obtain more exact reaction forces and moments in a nugget. Therefore the CWELD element is the

most excellent in the assessment of durability.

1. M B

—

1.1 A3 F7|

253 AlolA CAE 71w AAl=
717k 26 aA Jdstm 9}0111
AE "7t golAm g FAolth of# F4
g Wgsls WT=E 37t &7] ) CAE & B
o] o]&31 glon HEHFEE TP T
T gL dsin ¢

zeht W) Tz %ﬂ%oﬂ daiMeE vz
4 Aol Ay A & HolE Holm Y&
Ro) ddolw F3 a2 HY A A &3
22 299 sl Wl wel o A3 /&ﬂﬁl
‘aa}zml "o} ez 24¥ J)yo] 4372
B9 ZA3 WFEd uXEe 9L Prstes A

t AdAA, HY, FFAG7Ied 71ATE
E-mail : joobi@casad kaist.ac.kr
TEL: (042)869-5034 FAX : (042)869-3210

* GM ¢ AA AAY

» 34, A8 7ed 71AT S

e~w

Rl )
£°¥°
Y
xz%
-
=
o £
>
LL
P Ht
o

e

Ex—l o] o}

Rupp o &3] Mgoz T gz =l
EE olgdld FxEHE 73 H o0& HE sH
AR o oju 273
9 ye 2329 7] He 1 A sa8 A}%
GO o )F e zdy JPEo] olF AA
e Hgdoz AHJC? ojoi: "l H4
AEY 1L 3 A FPes BYE 299 3
I FHREEE SAEE ol &dtd H=yye T
e UHE AJHAGS a8y AFae] T
A3 Zo] 4 ANy fFRE FAHY FREL
243 #rlde $4380.9



1154

Fig. 1 A simple bar shell model
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Fig. 4 A three dimensional model
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Fig. 6 A tensile shear specimen(TS)
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Fig. 7 A coach peel specimen(CP)

(b) Finite element model
Fig. 8 A multi-spot welded hat specimen
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Table 1 Comparison of the first natural frequency
for a tensile shear specimen (Hz)

[ depth 0.7mm 1.0mm 1.5Smm
SBS 66.135 66.132 66.122
RBS 201.580 284.445 416.087

CWELD 224.230 319.467 474.668
SOLID 193.891 273.315 398.213

Table 2 Comparison of the first natural frequency
for a coach peel specimen(Hz)

[ depth 0.7mm 1.0mm 1.5mm
SBS 80.221 80.453 80.689
RBS 152.779 215.962 317.151

CWELD 159.857 227.848 338.278
SOLID 147.972 209.064 305.910

Table 3 Comparison of the
multi-spot welded

first natural frequency for a
hat specimen (Hz)

Ldepth | 7mm 1.0mm | 1.5mm
SBS 146.986 209.343 311.955
RBS 149.752 213.307 317.791
CWELD 153.984 219.932 329.259
SOLID 153279 218.808 327.497
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Table 4 Comparison of structural stresses for a tensile
shear specimen (MPa)

[ depth 0.7mm 1.0mm 1.5mm
SBS 0.2421 0.2301 0.1457
RBS 0.2421 0.2301 0.1457

CWELD 0.2434 0.2304 0.1466

Table 5 Comparison of structural stresses for a coach

peel specimen(MPa)
{ depth 0.7mm 1.0mm 1.5mm
SBS 3.451 2.262 1.093
RBS 3.528 2.304 1.102
CWELD 3.799 2.443 1.318

Table 6 Comparison of structural stresses for a multi-
spot welded hat specimen (MPa)

[ depth 0.7mm 1.0mm 1.5mm
SBS 0.04111 0.03206 0.02413
RBS 0.04293 0.03355 0.02531

CWELD 0.04572 0.03587 0.02719
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