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The Effect of Spot Welding on the Stiffness
of Closed Thin-Walled Members

Jin-Gon Kim? - Yong-Kuk Parks=

Abstract : For engineers in the industry, this study considers a reliable and practical
finite element modeling technique to estimate the behavior of closed thin-walled

members with spot weldings.

Dynamic and static experiments confirm that the

technique - modeling the spot weldings with solid elements which have the adjusted
rotational freedoms and fill the welding space - yields satisfactory results. Numerical
studies on the double hat-shaped members, adopting this modeling technique, show the
effect of the spot welding pitch and the spot welding location in the flange on the
stiffness of the members. Using the principal stiffness and newly proposed GSPI(global

stiffness performance index),

curvature, and sectional shape,

excavator pillar in the field.

etc..

Key words : 2E€3),

element analysis(-f324814),

Spot welding(

Closed thin-walled member(dgd =i 2a)),
Principal stiffness(F74),

we also carefully examine how the spot welding,
synthetically influence the stiffness of a real

Finite
Global stiffness

performance index(AANZAAA A 5)
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Fig. 1 Finite element modeling of spot-welded
plates
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Fig. 2 Dynamic experimental setup for modal
analysis(Free-Free Condition)
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Fig. 3 Geometry of the dynamic test model
(thickness=1mm, spot diameter=6mm)
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Table 1 Natural frequencies from the experiment
and the finite element analysis [Hz|

1 FEM
. FEM .
Experiment |, . . (solid
(rigid bar)
element)
1st Bending
(up & down) 260 265.5 266
2nd Bending
(right & left) a1 4677 a2
B Torsion 831 795.2 819
2
(8.0;(8p);
MAC(, %) = | B, to0] )

( Z(80,0825) - ( Z(#01(903)
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Fig. 4 MAC value. ('"FEM' indicates the results
from modeling technique using solid elements.)
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Fig. 6 Von-Mises strains around the spot
weldings indicated in Fig. 5
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Fig. 7 Calculation of the bending and torsional
stiffness in the thin-walled straight beam
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Fig. 9 The stiffness variation to the change of the
spot-welding location in the flange

% AT, Fig. 91NE SN &4 9o
e e WsE AwEgted, &4 99
OmmE £3ol WA Beely dug @ A4S

52 Fig. 103 22 LT E /A& &Y
B2 ZARNNAM &4 7AH &4 A o
2 7rAe Wals AuiEd olF 43 I A
o 3 & FE FAHFL TUE E Foll x, vy, z
whare]l &9 ZHlE M(lkg mm?/sh) e 71g ¥

A AT FE st ofdlsh o) yE A

o
!

Fully Clamped

* a : Spot Location

* b : Spot Welding Angle
« Spot Diameter = 6 mm
* Thickness = 1 mm
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