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Abstract

Metalic sandwich plate has many good properties such as high specific stiffness, high specific strength,
good impact absorptivity, effective thermal insulation and soundproofing. In our study, a new bonding
method, 3-layer roll projection welding, is introduced to fabricate the metalic sandwich plate. The new
method uses a pair of roll eectrodes like the seam welding, and projection welding is made at two
interna interfaces of the 3-layer weldment consisting of a structured inner sheet and a pair of skin sheets.
During the welding process, skin sheet temperature are measured to produce metallic sandwich plate with
uniform and good quality. But it is difficult to observe or measure the temperature at the welding points
during welding process because the welding points exist at the interna interfaces. Therefore FEM
numerical analysis using ABAQUS is conducted to estimate the generated heat at the welding points with
different welding conditions.

Key Words : Metdlic sandwich plate, Resistance welding, Structured inner sheet, Rolling €electrode,
Numerical analysis
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Table 1 Material properties table (mild steel)
Young’s . , . Thermal Specific Thermal Convec-tion Electrical Yield
Temp. Poisson’s | Density expansion . - -
) modulus ratio ( kg/mg) coefficient heat conduc-tivity coeffici-ent conducti-vity stress
(GPa) =10°0) | Uke- 0 | Jm-sec-C) | Jm'-sec-C) | (+10°S/m) (MPa)
0 206 0.29 7830 116 43583 52.7 050 70423 247
200 198 0.33 7740 1.27 491.74 51.1 150 38023 232
181 0.37 7710 1.35 557.81 444 1.70 21.834 201
600 163 041 7650 1.44 667.09 394 1.86 13.624 145
80.3 0.44 7620 1.26 11080 31.8 1.98 9.2507 45
1000 196 048 7530 1.34 626.43 264 2.09 85837 392
1200 150 048 7540 148 622.62 285 218 82237 249
1400 134 048 7200 161 645.49 305 2.26 82237 222
1482 13.2 048 7200 1.66 645.49 105 2.29 82237 2.18
2227 11.1 0.48 7200 2.16 645.49 105 2.32 82237 184
Table 2 Material properties table (electrode)
Temperature Young’s modulus Poisson’s Densi‘py Electrical conductivity Yield stress
(C) (GPa) ratio (kg/m’) (*10°S/m) (MPa)
100 130 0.30 8890 350 29%
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n - number of asperities

a - average radius of asperities
21 : average distance of asperities
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1 © density of contacting asperities
P : pressure
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Table 3 Skin sheet temperature comparison for initial
temperature of 27°C in simulations

Inter-electrode Experiment Numerical analysis
distance results results
2.82mm 250C 155
2.84mm 300C 179
2.86mm 40T 21T
2.88mm 500C 32T
2.90mm 700C 561C

Table 4 Skin sheet temperature comparison for different
mitial temperatures in simulations

Numerical analysis results
Inter—

electroge | PPeriment |y | it. | Init

) results [nit. temp)
distance temp. 100C temp. temp.
21C 200 300C

2.84mm 300C 179TC | 239C 37T 397C

2.88mm 500C 32T 393C 45T 49%5°C
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inter—electrode distance : 2.90mm
Fig. 5 Thermal-electric analysis result

Table 5 Max. temperature at welding points

Inter-
electrode Interface location Max.temp.
distance
electrode & skin sheet 197°C
2.82mm
skin & inner sheet 1408°C
electrode & skin sheet 228C
2.84mm
skin & inner sheet 1502°C
electrode & skin sheet 468C
2.86mm - -
skin & inner sheet 1969°C
electrode & skin sheet 820C
2.88mm
skin & inner sheet 2472°C
electrode & skin sheet 1716
2.90mm
skin & inner sheet 3100C
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