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[E 1] Chemical compounds of materials (unit %)
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FHES Yeh 29 (29 219k Zr.

STS329 Austenite +
<0.06 | 19~21 [0.5~1.5/0.2~0.3 )
FLD Ferrite
STS304 | <0.08 | 18~20 | 8~10.5 Austenite
STS301L| <0.03 | 16~18 | 6~8 <0.2 | Austenite

[# 2] Mechanical properties of materials
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[ 4] Standards of spot weld joint

Nugget Diameter | Tensile-shear Strength

RAILWAY JOURAL

Thickness
(mm) Minimum | Average | Minimum | Average
(N) (N)

0.4 2.7 3.2 1,646 1,960
0.5 3.0 35 2,352 2,744
0.6 33 39 3,057 3,606
0.7 3.6 4.2 3,920 4,626
0.8 3.8 45 4782 5,645
0.9 4.0 4.7 5,723 6,664
1.0 43 5.0 6,664 7,840
12 4.7 55 8,781 10,270
1.4 5.0 5.9 11,064 13,014
15 5.2 6.1 12,230 14,426
1.6 54 6.3 13,485 15,837
1.8 5.7 6.7 16,150 18,973
2.0 6.0 7.1 18,816 22,109
2.3 6.4 7.6 23,206 27,283
25 6.7 7.9 26,342 31,046
2.6 6.9 8.1 27,910 32,928
2.8 7.1 8.4 31,203 36,691
3.0 7.4 8.7 34,653 40,768
32 7.6 8.9 38,102 44,845
36 8.1 95 45,472 53,469
3.8 8.3 9.7 49,392 58,016
4.0 85 10.0 53,312 62,720
45 9.0 10.6 63,661 74,794
5.0 9.5 11.2 74,480 87,651
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H 5] Spot welding conditions and quality standards

Weldlng Condition

LDSS

Thickness | Current(A Applied | Time(Cycles)
(mm) 1 st/2nd Force (N) 1st/2nd

04 6,000/~ 6,860 50/~
0.5 6,000/~ 6,860 50/~
0.6 6,000/~ 6,860 50/~
0.8 6,000/~ 6,860 50/~
1.0 6,000/~ 6,860 50/~
12 6,200/~ 7,350 50/~
15 6,200/~ 7,350 50/~
2.0 6,900/~ 7,350 50/~
25 7,500/~ 7,840 50/~
3.0 8,500/12,000 | 10,780 50/80
35 9,000/12,500 | 10,780 55/90
4.0 9,500/13,000 | 10,780 55/90
45 10,500/14,300 | 10,780 70/95
5.0 10,800/15,500 | 10,780 75/95
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[T13 6] Test results of tensile shear strength
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[33 7] Test results of nugget diameter



RAILWAY JOURAL

[Z12 8] Pictures of fractured surfaces for the
measurement of nugget diameter
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