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A Study on the Effects of Root Gap on Mechanical Properties and
Microstructure of Weldment

Won Kun Lee*, Gyoung Boc Jang**, and Sung Soo Kang***

ABSTRACT

Dimensional difference by welding deformation is usually occurred at steel bridge manufacturing for multi-pass

welding used at joining of thick plates. By this, root gap out of standard is frequently developed at butt weld

joints. For example, although standard root gap below 6mm at butt weld joints of plates under 15mm thickness,

maximum 30mm root opening is developed at the weld field. At this case,

24mm parts out of standard is

generally built up. But, there are no accumulated data and restriction about this built up welding parts.

In this study, therefore, the accumulation of data for built up parts and the verification of the mechanical

properties of weld part as root gap is performed. It is included that tensile, bending, impact, hardness test and

microstructural review for each welding specimen of Omm, émm, 30mm root opening.
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Table 1 Chemical composition of used metal

Material Chemical composition (wt.%)
SM C Si Mn P S
490A 0.15 | 043 1.45 | 0.03 | 0.03

Table 2 Mechanical properties of base metal

Material Mechanical properties
Yield Tensile .
Elongation
SM strength strength %)
490A | (N/mw) (N/m) °
310 490 - 610 17
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Table 3 Welding condition for Omm gap

ia of ! i Time
L e [ [ [ S e St e
I DCRP 14 220 2% | Amb. 580 4 |7 14.1 24
2 DCRP 1.4 230 27 94 610 3 |30 174 21
3 DCRP 14 210 27 66 610 4 | 6 14.9 23
~ Backgouging
4 DCRP 4 ] 1w 26 45 560 3015 172 1.7
Table 4 Welding condition for 6mm gap
ia of ! i Time
e e [ [ [k L] b [ e
1 DCRP 14 210 26 Amb. 620 5 | 51 10.6 3.1
2 DCRP 14 230 27 114 640 3 |35 17.9 2.1
3 DCRP 14 230 29 111 660 4 | 4l 14.1 2.8
4 DCRP 14 210 30 I3 570 5 | 43 10.0 38
Table 5 Welding condition for 30mm gap
; ia of ! Jeldi ‘Time
| e | | aee | von | frer | Nl e Sret |
] DCRP 1.4 180 26 Amb. 620 4 |6 15.1 19
2 DCRP 1.4 180 27 123 620 E 159 18
3 DCRP 14 200 27 7 620 3 17 19.9 16
4 DCRP 1.4 200 27 89 620 3 | 48 16.3 2.0
5 DCRP 14 200 27 120 620 3] 6 20.0 16
6 DCRP 1.4 200 27 128 620 3 | 54 159 20
7 DCRP 1.4 200 26 133 620 2 150 219 14
8 DCRP 14 200 26 87 620 L 18.9 1.7
Welding after grinding
9 DCRP 14 180 26 62 620 7 1R 8.6 33
|10 DCRP 14 210 28 162 620 1] 45 354 10
1 DCRP 14 20 28 135 620 2] 0 310 12
12 DCRP 14 20 28 75 620 3 ]2 17.8 2.1
13 DCRP 14 210 28 63 620 4 13 138 26
14 DCRP 14 210 28 110 620 3 120 1986 1.9
15 DCRP 14 210 28 120 620 3 | 38 17.1 2.1
16 DCRP 1.4 210 28 60 620 3 |59 15.6 23
17 DCRP 1.4 210 28 103 620 R 14.9 24
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Table 6 Result of bending test

Welding B . Crack .
. Fest times Creterion
specimen occurrence
0 mm gap No satisfaction
6 mm gap No satisfaction
30 mm gap No satisfaction
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Fig. 8 Position and result of microstructure test in 6mm gap weld specimen( x 200)
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Fig. 9 Position and result of microstructure test in 30mm gap weld specimen( < 200)
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