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‘On the Thermal Stress and Residual Stress Distributions in a Aluminum
Alloy Plate due to Resistance Spot Welding
by
Zae Geun Kim,* Hyochul Kim*

The problems of thermal stress and residual stress in resistance spot welding are studied from
two standpoint namely, effect of temperature distributions and effect of the radius of free boundary.
"The radius of the region where the temperature distributions are occured is taken as a function of
time after welding and as a finite size, 6 times of heated zone. The region of the radial stress
distribution is treated as a function of time under Saint-Venant’s principle and 6 or 12 times of
originally heated zone.

Thermal stresses and strains are obtained by analytic solution under constant mechanical properties
.and by the finite difference method for varing properties under temperature variation.

From the computed results following conclusions are derived

(1) For the engineering purpose, the region of temperature distribution and stress distribution can

be treated as a finite region, R = r, = 67,

{2) If the maximum temperature of the aluminum alloy plate is less than 500°F, thermal stresses

and strains can be obtained with constant mechanical properties.

(8) The residual stresses and strains will be remained in welds and its vicinity.
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Chemical composition
other
Si Fe Cu Mn Mg Cr Zn each total Al
0.50 0.50 3.8~4.9 0.30~0.90 1.2~1.8 0.10 0.25 0.05 0.15 remainder
- Pﬁ;s;ai propertie—svat roon;temperature - k -
density (Ibs/ft?) 171
specific heat (Btu/lbs—"°F) 0.22
thermal conductivity (Btu/hr—ft—°F) 95~110
thermal diffusivity (in%/sec) 0. 1466
melting point K 940
Youngs modulus (Ibs/in?) 10, 000, 000
tensile strength (Ibs/in%) 59, 300~60, 000
vield strength (Ibs/in%) 39, 420~40, 000
Poissons ratio 0.3
thermal linear expansion Gn/in—"°F) 12.4~12.5x107®

Mechanical properties at elevated temperature

temperature 75 100
Young’s modulus (x107%) 10

vield stress (x107%) 3.920
linear expansion( x 10%) 12.6

200 212 300 400 500 600 700
9.82 9.68 8.96 7.97 6.97

3.815 3.64 3.14 2.20

13.32 13.78 14.0
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