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(a) With workpiece interface rigidly fixed, Fy=30N, r=0.08s5 (b) With top of electrode fixed, t=0.16s

2 RRRARGT AR AT

Fig.2 Thermal expansion deformations for extreme conditions
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Fig.3 Thermal expansion deformation for

fixing workpiece side (t=0.3s)
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Fig.4 Radial displacement distributions
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Fig.5 Electrode displacement with

workpiece restrained

WEREE, BV SHEERER AT

LhREZAPEENROES, BEEANARE. EREXEBAHEE2HE XN
T MEREEITERERKEE. B o IRRMBHTHHLER. BmBEIHAL, B

e e AR AT AR /), XA (7] 38 o ] e AR 2 ik 1 ) 4%
T IR mA 70, 3§ K TR ) i 4 1 i 2 A
K, B Ao A A AL, 15 B BB K A8 2 il 1 55 4 Fal B9
ol xAEZE. EZMENDTHITRESZROEZHES
R AR i R AR (i B o R Bl AL AR IR 7 A 3 T
AN, ARNUBERRLHER P ERANRBR, E
ML AR AR TeE AT, B AR A R
AR T 2 6] B 4 s T AR, AT S0 i P e
2.4 FRBYRE LR BHES

o R R T RIS R R, W RERS
TREX KRB AR ML M, XL &
REKE SR TRIE. SMENARIREFRET
R a, AL AR G RS AE N R RE S, S AR HLAL BRI
TR BYLVE AR s oY, R A M s Sk h %
M. E—BBRIOILESEGRAT, B kE ST
CIE $::8/35

Displacement S ( x10um )

32
28
2a Fg=3720N
20 L
16 |
2L Fy,=4700N
8 I
4 F
0 P S Ly
0 2 4 6 8 10 12 14
Time #( %X0.02s)
Be BEENNABALBHIEN

Fig.6 Influence of eclectrode force

on electrode displacement
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Analysis of thermal expansion deformation in resistance spot welding
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Abstract Thermal expansion deformation for resistance spot welding of low-carbon
steel is simulated by an finite element model. Theoretical thermal expansion
deformations for normal welding, or welding under restraint of workpiece and some
extreme conditions are provided. The action of workpiece expansion on electrode and
the influence of mechanical restraint on expansion behavior are determined. Following
conclusions have been drawn: (1) The thermal expansion causes a heavy push on
electrode and the maxmium expangion displacement of workpiece is in axial direction.
(2) Thermal expansion deformation distribution changes with the variation of workpiece
—restrianted condition, electrode force or the mechanical parameters of welding
machine. The modeling provides a theoretical guidance for the study of
real-time quality control based on thermal expansion.
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