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Equivalent Loads for Spot-Weld Distortions
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Abstract

Spot-welding is widely used to construct passenger car bodies in automotive industry. Occasionally
severe spot-weld distortions in sub-assembly make further spot-weld difficult.

In this paper, distortions for various spot-weld conditions are measured using coordinate measuring
machine. Then, based on finite element solution for unit translation or unit rotation of nugget edge,
equivalent loads for spot-weld distortions are determined. They can be used to predict the spot-weld

distortion using finite element method.
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Fig. 1 Clamp (Blank Size 246x246 mm?)
(After excluding clamped area 200%200
mm?)

Table 1 Two layer spot weld

Upper layer Middle layer Lower layer
SPRC340 0.8t
SPCC 1.0t

SPRC340 0.8t -
SPCEN 1.4t
SPRC340 1.8t
SPCC 1.0t
SPCC 1.0t - SPCEN 1.4t
SPRC340 1.8t
SPCEN 1.4t

SPCEN 1.4t -
SPRC340 1.8t
SPRC340 1.8t - SPRC340 1.8t

Table 2 Three layer spot weld

Upper layer Middle layer Lower layer
SPRC340 0.8t |SPCC 1.0t |SPRC340 0.8t
SPRC340 1.8t |SPRC340 0.8t |[SPCEN 1.4t

SPCC 1.0t
SPCC 1.0t SPRC340 0.8t
SPCEN 1.4t
SPCEN 1.4t |SPCEN 1.4t |SPRC340 1.8t
SPCEN 1.4t |SPRC340 1.8t |SPCC 1.0t
SPRC340 1.8t |SPCEN 1.4t |SPRC340 1.8t
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measuring points.
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(a) Before spot-weld
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Fig. 3 Vertical displacement contours
(b) Three layer spot-weld

Fig. 4 Vertical displacement distributions
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(a) Translation

(b) Rotation

Fig. 5 Deformed shape for unit translation and unit
rotation of the nugget edge
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Fig. 7 Curve fitting w = C,w, + Cyw, of the measured

vertical displacements
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(@) Translation ®9l= d=o0=2 +& @AWY Table 3 Procedures to find the reactions
I #HHA T (b) Rotation W= zlo] = Step
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;-,uie = (a) tﬁHL /\]-F'/]-Z] (b) tﬂ_& (MeSh type)

= 1 step Rotation of the nugget edge —
F& Zolgta 7hgetAl vk 18|, Fig.

i} ) (Fan) Displacements and rotations
83} Z& HE&3 WyPo] AgTh

2 step Displacements and rotations of the

(Square) | square nugget — Reactions
3 step Reactions —

(Square) | (Compare) Displacements
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. . Fig. 9 Fan shaped mesh in step 1
Fig. 8 Deformed shape after unclamping
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Fig. 11 Square mesh in step 3
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(b) Three layer spot-weld

Fig. 12 Spot-weld sections
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(1) Cha, Byoung-Woo, 2002, “A study on residual
stress and deformation of resistance spot welded
structure using process analysis”, Ph. D thesis,
KAIST.
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