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Table 1 Chemical composition of the tested alloy (w/%)
C Si Mn Cr Mo B Al Fe
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Fig.1 Shape and sizes of the specimen
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Table 2 Experimental parameters

Process variables Low Median High
I/kA 5 6.5 8
Tlcyce 10 15 20
F/KN 2 3 4

Ax 0 - 1
An/(°) 0 5
F, 0 1
Tw/mm 0 0.3
Sw 0 1
Se 0 1
PJ(°) 0 1.2
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Fig.2 Specimens after spot welding
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Fig.3 Spot weld nugget expulsion
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Table 3 Experimental data

No. xi x» X3 X4 Xs X¢ X7 Xg Xo Xio Y
1 5 10 2 0 0 0 03 1 1 12 0
2 5 10 3 1 5 1 0 0 1 12 0
3 5 15 4 1 0 0 03 0 0 12 1
4 5 15 4 0 5 1 0 1 0 0 0
5 65 20 2 1 5 0 03 0 1 0 1
6 65 20 3 1 0 1 0 0 1 0 1
7 65 10 3 0 5 0 03 1 0 12 0
8§ 65 10 4 0 0 1 0 1 0 12 0
9 8 15 2 1 0 0 03 0 1 1.2 1
10 8 15 2 0 5 1 0 1 1 0 0
11 8 20 3 0 0 0 03 1 0 0 1
12 8 20 4 1 5 1 0 0 0 0 0
x 65 15 3 05 25 0.5 0.15 0.5 0.5 0.6 042
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Nugget Expulsion of Resistance Spot Welding of New High-Strength
Plasticity B-Al-Rich Alloy

He Youyou'?, Liu Weijie'
(1. Northeastern University Research Academy, Shenyang 110819, China)
(2. Shenyang University of Technology, Shenyang 110870, China)

Abstract: A new B-Al-rich steel with high-strength and plasticity was developed and its resistance spot welding (RSW) performance was
studied when used as the structure materials of automobiles. The hybrid orthogonal experiments of complex welding conditions were
implemented under the 1SO14327-2004 standard and the main factors that can influence the spattering of nuggets were found. The
boundary curves of nugget-spatter lobe diagram that could effectively predicate the expulsion rate of the developed steel were also drawn.
The relationships among the nugget size, spatter, welding process and environments were further understood. A moment balance function
of nugget was developed and the function-based numerical simulation for the coefficient of swelling stress was conducted. Therefore, the
further understood spatter mechanism promotes the engineering application of the developed hot-stamped steels.

Key words: high strength plasticity; resistance spot welding; nugget expulsion; Logistic regression
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