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Sulphur Crack in Submerged Arc Welding

By Toshio Kobayashi
Kasado Works, Hitachi, Ltd.

Abstract

The submerged arc welding has become quite popular to industries of late, and
it has given rise to the problem of sulphur crack which is attributed to the quality of
steels in use.

In dealing with this problem, the writer has made clear the following.

1. The frequency of the sulphur crack in submerged arc welding is largely
influenced by the quality of steel plate and electrode core wire, the submerged arc
weld flux, and other welding conditions.

2. The occurrence of sulphur crack is always accompanied by the growing of ice
flower like structure. |

3. The ‘““Ice Flower Like Fracture’ of submerged arc welded parts is considered
closely related in its cause to the one observed on welded part of mild steel.

4. S contained in sulphur band of base metal along with its ice flower like

structure gives the cause for sulphur cracking of submerged arc welded parts.
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Table 1. Chemical Composition of Flux Table 2. Chemical Composition of Rod

k%) f‘ , : ‘A] Y S BTG ¢ :
a7l Si0, | CaO | MnO | FeO | ALO;| MgO s 2| € | S |Ma| P | S | Cu
Linde Grade

20 54.4  33.5 | 0.30 1.12| 3.81 | 8.92 LindeN - 0.14 | 0.07 | 2.00 0.022 0.023 0.17
D 0l.3 | 205 | 9.53 10.00 | 7.79 tr =0 |

K 40.7  3.25 |41.94| 6.57| 4.40 | 3.49 B~17 1 0.08 | 0.04  0.41
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Table 3. Chemical Composition and Mechanical Properties of Test Plates

B 4m OB B M E b = 8 B (%)
45 7 A
AT A BT g o) | R C Si Mn p S
(kg/mm?2) | |

) ¥ o4 # W f W AN BH 47.8 A #8) good 0.25 0.01 | 0.50 0.00 0.030
tw #B~835 AN i 44.4 28.3 good 0.14 0.21 0.49 0.019 0.028
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voF 5H . 2B~929 AN 46.2 25.8 good 0.16 0.27 0.53 0.022 0.025
o #B~735 I\ 48.5 A good 0.14 0.26 0.57 0.016 0.028
4 #B~930 AN 47.1 25.0 good 0.16 0.27 0.53 0.022 | 0.025
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Fig. 1. Submerged Arc Weld Bead Test Piece
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Fig. 4. Ice Flower Like Fractures of Butt-Weld Joint Fig. 5. Fractures of Bead Test Pieces
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