CORROSION SCIENCE AND TECHNOLOGY, Vol.11, No.1(2012), pp.29~36

FAA o,

(20123 2¢¥ 9

0li=Z= TRIP &
| =980l 0jXl= =

Effect of Coating Layer on Electrode Life for Resistance Spot Welding of
Al-Coated Hpf and Zn-Coated Trip Steels

Jong Woo Son, Jong-Dock Seo', Dong Cheol Kim’, and Yeong-Do Park™’

HANCHANG ENG. CO., LTD. ,
'SHIN YOUNG CO.LTD. ,

782-31, Gomo-Ro, Hanlim-Myeon, Gimhae City, GyeongNam, Korea , Korea
440 Bonchon-dong, Yeongcheon-si, Gyeongbuk 770-150, Korea

’Advanced Welding & Joining R&D Division, Korea Institute of Industrial Technology, Incheon 406-840, Korea
jDept. of Advanced Material Engineering, Dong-eui University, Busan 614-714, Korea
(Received February 9, 2012; Revised February 24, 2012; Accepted February 24, 2012)

The resistance spot welding of high strength steel degrades the weldability because of its high strength with
rich chemical composition and coating layer to protect from corrosion. During the each resistance welding process
the electrodes tip reacts with coating layer, then subsequently deteriorates and shorten electrode life. In this study,
the Al-coated HPF (Hot Press Forming) steels and Zn-coated TRIP steels were used to investigate the electrode
life for resistance spot welding. Experimental results show that the reactivity of Al-coating on HPF steels to
electrode tip surface behaviors different from the conventional Zn-coated high strength steels. The electrode tip
diameter and nugget size in electrode life test of Al-coated HPF steels are observed to be constant with respect
to weld numbers. For Al-coated HPF steels, the hard aluminum oxide layer being formed during high temperature
heat treatment process reduces reactivity with copper electrode during the resistance welding process. Eventually,
the electrode life in resistance spot welding of Al-coated HPF steels has the advantage over the galvanized steel

sheets.
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Fig. 1. SEM images of cross section of (a) Zn coated TRIP
Steel (5000x) (b) Al coated HPF Steel (1000x) including coating
layer.
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EFFECT OF COATING LAYER ON ELECTRODE LIFE FOR RESISTANCE SPOT WELDING OF AL-COATED HPF AND ZN-COATED TRIP STEELS

Table 1. Welding parameters used for electrode life test

Electrode ) ) . )
Sheet - - Weld Time Hold Time | Welding Rate Welding
Thickness (mm) Distance Force Cool¥ng (cycle) (cycle) (W/min.) current (kA)
(mm) (kN) (L/min.)
Zn coated TRIP 7.0 3.8 6.0 16 10 15 7.0
Electrode Weld Time (cycle i
Sheet . . .( yele) - Hold Time Wle{ﬁ?g
Thickness (mm) Distance Force Coolmg Number of | Weld Time | Hold Time (cycle) ¢
(mm) (kN) (L/min.) Pulses (cycle) (cycle) (w/min.)
Al coated HPF 8.0 4.5 6.0 3 11 2 20 15
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