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The Effects of Root Gap on Mechanical Properties and Fatigue Strength of Weldment
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Abstract

Root gap out of standard by welding deformation is frequently produced at butt weld joints of steel
bridge. For example, although standard root gap is below 6mm at butt weld joints of plates under
15mm thickness, maximum 35mm root opening is produced at the weld field. At this case, the part out
of standard is generally built up and the rest part is welded by WPS. Direct welding without built-up
welding is preferred in weld field because built-up welding process bring about the cost-up at
manufacturing. To apply this direct weld to root gap out of standard, the investigation about
mechanical properties and fatigue at weldment is required.

Inthisstudy, therefore, the verification for direct weld without built up is performed at weldment as
root gap. It includes tension, bending, hardness, impact and fatigue test for each welding specimen of

6mm, 25mm, 35mm root gap.

(Received January 5, 2000)
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Table 1 Mechanical properties of used metal

Material’ Mechanical properties
Yield strength | Tensile strength | Elongation
SM520C (N/mm“’) (N/mm“) (%)
365V 520-640 15-18

Table 2 Chemical composition of used metal

t¢) 35mm gap
Fig. 1 Shapesofcrosssectionsandwelding process in
weld specimen

Table 3 Weldingconditionfor6mmgap

Pass | Ampare | Volt Speed | Heat Input Pass
No. (A) (V) | (em/min) | (KJ/min)
1 200 30 14.5 2.48 -
2 260 33 20.1 1.56 76
3 260 33 34.6 1.49 114
4 260 33 37.4 1.38 162
5 230 32 30.4 1.45 96
6 230 32 31.0 1.47 148
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Fig. 2 Position of hardness test

Table 4 Welding condition for 25mm gap

Pass | Ampare | Volt Speed | Heat Input Pass

No. (A) (V) | (em/min) | (KJ/min)
1 250 32 3¢.1 1.32 -
2 250 32 40.6 1.18 82
3 250 32 26.6 1.80 24
4 250 32 38.8 1.24 73
5 250 32 41.2 1.17 106
6 260 32 40.1 1.24 41
7 260 32 42.2 1.18 88
8 260 32 34.1 1.46 90
9 260 32 37.9 1.32 68
10 260 32 36.7 1.36 51
11 250 33 36.5 1.36 97
12 250 33 36.5 1.36 62
13 240 32 41.9 1.10 86
14 240 32 42.0 1.10 98
15 220 30 40.0 1.00 65
16 220 30 40.0 1.00 104
17 220 30 40.1 1.00 98
18 220 30 43.9 1.00 86
19 220 30 43.5 1.00 53
20 220 27 38.2 0.93 43
21 220 26 38.6 0.89 92
22 220 26 34.8 0.99 121
23 230 26 32.3 1.11 93

Table 5 Welding condition for 35mm gap

Pass | Ampare | Volt Speeq Heat In.put Pass
No. (A) (V) | (em/min) | (KJ/min)
1 260 33 2.9 1.80 -
2 260 33 29.7 1.73 102
3 260 33 1 19.6 2.63 125
4 250 32 29.3 1.64 76
5 250 32 32.7 1.47 109
6 250 32 37.0 1.30 127
7 250 32 37.8 1.27 27
8 250 32 33.3 1.44 83
9 260 32 32.6 1.53 102
10 260 32 41.5 1.20 79
11 260 32 36.6 1.36 98
12 260 32 37.6 1.33 72
13 250 33 29.8 1.66 53
14 250 33 41.9 1.18 89
15 250 33 39.0 1.27 67
16 240 32 41.4 1.11 80
17 240 32 41.7 1.11 111
18 220 30 40.9 0.97 83
19 220 30 40.4 0.98 88
20 220 30 36.2 1.09 55
21 220 30 34.2 1.16 98
22 220 30 38.8 1.02 72
23 220 30 39.9 0.99 109
24 220 26 34.7 0.99 39
25 220 26 37.0 0.93 83
26 230 26 34.5 1.04 133
27 220 26 39.7 0.86 105
28 230 26 38.8 0.92 150
29 240 26 34.6 1.08 100
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