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Abstract

The effect of heat treatments were considered on the residual stress fields of AISI 4130
weldments. In experiments, various heat treatments such as preheating, postheating, stress relieve
annealing and hardening treatment were carried out for the GTA weldments and the residual
stress was measured by using the hole drilling method. The post weld heat treatment at 230°C,
which aimed mainly to prevent the possible weld cracking, was found to have only a negligible
effect on the welding residual stress distribution, while the annealing teratment at 600°C almost
completely removes the residual stress. It was also revealed that the hardening treatment causes

no further residual stresses in weldments.
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Table 1 Chemical composition of AISI 4130 steel and filler wire (wt %)
thﬁﬁﬁﬁss c Si Mn P S Cr Mo
base 4.06 0.31 0.32 0.61 0.007 0.016 1.06 0.25
metal 6.35 0.29 0.25 0.52 0.007 0.017 0.93 0.21
fil.ler 01.58 0.31 0.28 0.52 0.010 0.023 0.99 0.16
wire
Table 2 Conditions of experimental heat treatments
Material Process | Thickness Specimen Condition Remarks
AISI GTAW 3mm Bead-on-plate Welding
4130 6.35mm | Pre-heating+ Welding GW (6.35t)
(0.25") | Pre-heating+ Welding + Post-heating GP(6.35t)
Pre-heating + welding + Post-heating + S.R.A. GS(6.35t)
Pre-heating + Welding + Post-heating+S.R.A.+ H.T. GH (6.35t)
4.06mm | Pre-heating + Welding GW (4.06t)
(0.16") [ pre-heating-+ Welding + Post-heating GP (4.06t)
Pre-heating + Welding + Post-heating+S.R.A GS(4.06t)
Pre-heating + Welding + Post-heating+S.R.A. GH(4.06t)
+H.T.
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