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Tablel Chemical compositions of 30CrMnSiA steel (%) ot s
C Cr Mn Si S P N ~6
0.33 091 1.00 1.08 0.017 0.015 b Water
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Fig2 Schematic illustration of experimental
apparatus used for cracking test
Welding current Arc voltage ~ Welding speed  Argon flow rate 1.Press bar 2. Hot pipe
A) \)) (mm/min) (L/min) 3. Argon arc welding torch
4.Specimen 5. Graphite plate
6. Cooling copper plate
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Table 3 Effect of distance between hot pipe and tungsten
electrode on bot cracking length of 30CrMnSiA weld £ 40 [
Distance Crack length Average crack length 'é, 0 r
(mm) (mm) (mm) ~ 0t Without bot pipe
5 18.10 21.30 19.46 1550 1580 16.10 17.71 g L
10
85 1106 1150 1156 1120 11.40 9.82 11.09
145 2648 3040 29.60 1634 1560 14.50 215 0 )
o 4490 30.20 49.06 24.00 2574 4220 36.02 Distance (mm)
(Without B3 AESERERSRBIKENER
hot pipe) Fig3 Influence of distance between hot pipe
and tungsten electrode on hot cracking length
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Fig.5 Dynamic process of welding deformation
AB—Cross deformation  (a)Without hot pipe  (b)With hot pipe (8.5mm apart from tungsten electrode)
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Investigation of decrease of hot cracking in welding by local rapid cooling
Wang Zhechang , Cui Yan
(Institute of Metal Research, Academia Sinica, P. R. China)

Abstract Prokhorov considered that the hot ductility decreased with the increase of
deformation speed, the decrease of cooling speed could reduce the deformation speed and
susceptibility to hot cracking in weldment, preheating and slow cooling were therefore proposed
to prevent hot cracking in weldment. Qur investigations show that local forced cooling to the weld
can reduce the deformation in hot brittle temperature range and the increase of the deformation
speed could enhance the hot ductility of the metal in the lower part of the brittle
temperature range. It therefore increases the allowable deformation rate and decreases the hot
cracking in weldment. On the basis of the theory the experiments were carried out with the ma-
terial 30CrMnSiA. The hot pipe was used to follow the welding torch to cool the welding
beam. It is shown that the local forced cooling to the welding beam greatly decreases the hot
cracking in welding.
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