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Optimization of Resistance Spot Welding Process
Using Servo-gun System

Jungyeub Baek*, Tachyung Kim*, Jongu Lee* and Sehun Rhee**

ABSTRACT

Resistance spot welding using air gun has been used for joining the sheet metal in automotive manufacturing process.
Although air gun has many advantages, it also has the limitation to control the pressure as a factor to improve weld quality. In
this study, we apply servo gun using servo motor to resistance spot welding and find the relationship between welding
pressure and welding quality. Trough the experiment to change welding pressure during the welding cycle, we can make it
clear that the change of welding pressure is greatly influence on the welding quality. To get in a. using response surface
methodology, drew out the optimal welding pressure profile for welding quality progresses. We made an optimal profile of
welding pressure which improves welding quality using response surface methodology.
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Table 1 Welding process variable (1)
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Fig. 2 Pressure vs Shear Tensile Strength (Air
gun)
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Fig. 3 Pressure vs Shear Tensile Strength (Servo gun)
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Fig. 4 Pressure vs Indentation (Air gun)
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Fig. 5 Pressure vs Indentation (Servo gun)
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Table 2 Welding process variable (2)
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Fig. 7 Pressure vs Shear Tensile Strength
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Fig. 8 Pressure vs Indentation
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Fig. 10 Welding quality Response Surface

HA S Pl =300 Kgf, P2 = 350 Kgf 520l 2
o 2 0)
= T Mr’}‘-

3332 HF /1Y 22349 A A

W W ol ga AEA o3 ¥ol7 Pi
o P 2 #4 /1 z29dg A8 2ddh
AAZ o] zPoz2 BHA JIE ISP LEY
7NE LEAFHE BF AFAE FL T

AFE 7Y F I

o
3
2

s
o

P1 P2
A =300kgf =350kgf
-
oy
2 \
g DS
" ] 8THR

BI A2 [cyclel]
Fig. 11 the optimum welding pressure profile4. Z
=

—

Ag Bl B4 Aol ME AR, FANY
Y FoAA ARG FHA FRER OA
E 9ge A4 AT ol A, ey
RO Acjat ol FA Ut A ANE
2 dFAME HEEHE olgs Aol gozA
higol §3 BAo) ML 9P 4 B
£ 1 ABANFAGE FAFORA Yol &
Fdol vjAE FBe 49 olae 23
48 81 F YL ARAIE AY B2
HUe ANRGON, AUVAYFES 224
ool the g EWWL AHgH A Y Zed
e AU

oy oY

F 7l

¥ ATE Her1ERst Adsts EAATAL

NeHE FARAARALAICIAL 227167
woz Ause] +RHAFUG.
Hnes

1. Diskinson, D. W., Nippes, E. F., and Wassel, F.
A.Dynamic Contact Resistance of Series Spot
Welds, Welding Journal, Vol. 57, No. 5, pp. 176- 181

2. Tsai, C. L., Dai, W. L., Dickinson, D. W., and
Papritan, J. C.: Analysis and Development of a Real-
timecontrol Methodology in Resistance Spot Welding,
Welding Journal, Vol. 70, No. 12, (1991), pp. 339s -
351s

3. Y.Cho, S.Rhee
Resistance Monitoring and its Application to Quality
Estimation during Resistance Spot Welding, Welding
Journal, Vol. 81, No. 6, (2002)

4. ARPE - AR, EMER VEAL (1999)

Primary Circuit Dynamic

- 682 -



