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The Effect of PWHT on Fracture Toughness in HAZ of Cr-Mo Steel
——( 1) Heating Rate and Holding Time—

Se Hi Chung and Jae Kyoo Lim
Abstract

Post weld heat treatment (PWHT) of weldment of the low alloy steel is carried out to
remove residual stress existing in weldment and to improve fracture toughness, but it is often
observed that there occurs grain boundary failure and that fracture toughness decreases in
weld heat affected zone (HAZ) because of PWHT.

In this paper, the effect of heating rate and holding time of PWHT on fracture toughness
were evaluated by crack opening displacement (COD) test and micro-hardness test under the
constant stress simulated residual stress in HAZ of Cr-Mo steel.

The experimental results are as follows;

(1) Transition temperature of weld HAZ after PWHT was dependent upon heating rate greater
than holding time, and fracture toughness was decreased with an increase of the heating
rate.

(2) Softening ratio of the notch tip was increased with holding time within one hour and
saturated after one hour, but under applied stress it was increasing continuously.

(3) The average hardness vatue in weld HAZ was increased with heating rate of PWHT.
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Table 1 Chemical compositions and mechanical

properties
(a) Chemical compositions (wt %)

C|Si]Mn[P

51Cu|Ni[Cr] Mo

0.39 | 0.26] 0. 7200, 025{0. 008}o. 002] 0. 02] 0. 98] 0.193

(b) Mechanical properties

Tensile strength | Yield strength Elongation
(kg/mm?*) (kg/mm?*) (%)
041 | 66.8 ] 19.2
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Table 2 Welding conditions(submerged arc

welding)
Heat Pre- Welding| Wire
input heat Clg{gnt Voltage speed | dia.
(KJ/ecm)l °C) (cm/min) (mm)
30 200 500 30 30 ‘ 3.2

Rolling
direction

10xi0x55 mm
[0xi0x70Omm

\
300mm\/

Fig. 1 Welding plate configuration for the 1st
specimens
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