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Abstract

This investigation is concerned with the toughness and microstructure of martensitically simulated

HAZ in 12% Cr steel. Unnotched specimens were subjected to weld thermal cycles in
influence of PWHT and plastic deformation were

The parameters-peak temperatures,

cooling rate,

a weld simulator.

considered. After weld simulation, the specimens were heat-treated, V-notched and impact tested. An

optical metallographic examination was performed to correlate the HAZ toughness with microstructure.

Also a fractographic examination was done t

o obtain information on the fracture mode.

The toughness of the coarse grained zone and the part of HAZ subjected to a peak temperature range

700—800°C are lower than the other parts.

However, they are still high enough. The double PWHT

cycle could not improve the HAZ toughness in present study. However, if the first PWHT is conducted

before the work piece is cooled below Mg, it is expected that the double PWHA may be

beneficial to

the toughness of the HAZ. Itis also expected that martensitic welding can be used on production welds.
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Fig. 1. Weld simulation specimen
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Fig.2. Temperature-Time-Transformation diagram
of 12%Cr steel (DIN, 20CrMoV 12 1)
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Table 1. Chemical composition and mechanical properties of material(X20CrMoV 12 1, DIN)

Chemical composition

C Si Mn P

Cr Ni Mo A

0.19 0, 32 0. 55 0. 019

0.010

11.15 0.74 0.84 0.27

Mechanical properties

Yield strength Tensile strength Elongation Reduction of area
(N/mm?) (N/mm?) (%) (%
610.0 802.0 18.0 52.0
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