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Effects of PWHT Temperature on Mechanical Properties of High-Cr
Ferritic Heat-Resistant Steel Weld Metals

T B
Ken YAMASHITA

Genichi TANIGUCHI

Welded joints of high-Cr ferritic heatresistant steel, ASTM A335 Gr.P91, are subjected to post weld heat
treatment, PWHT (Post Weld Heat Treatment), to improve mechanical properties and to reduce the residual
stress. We have measured the A, of weld metals for Gr.P91 steel, which contain varying amounts of Mn+Ni,
and have examined the effects of PWHT temperatures on the mechanical properties of each weld metal. We
have also considered the upper limits of the PWHT temperature for the respective weld metals.
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Table 1 Welding conditions

Diameter of core rod ¢ 4.0mm
Welding current (Polarity) 150 A (DCEP)
Welding voltage 26~29V
Welding speed 14~20 cm/min.
Pass sequences 8Layers 16Passes
Preheat and interpass temperature 235~255 C
Heat input Avg.16 kl/cm
Welding position Flat
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Table 2 Chemical compositions of testing materials

Chemical itions (mass%)

C Si Mn Ni Cr Mo v Nb N Mn+Ni
0.07 035 1.57 0.92 886 1.02 024 0025 | 0.028 249
011 0.23 0.85 0.53 9.01 1.01 0.25 0.034 | 0.027 1.38
0.19 0.10 0.03 - = = = = = 0.03
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Table 3 Measuring results of A,

Weld metal A 733°C

Weld metal B 785 °C

Cabon steel with 0.19mass%C 732°C
Acl

Dilatation (pm )

Act was determined as the point where dilatation deviated from the linear
relationship between dilatation and temperature.

Temperature (°C)
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Fig. 5 Relationship between temperature and reverse transformation ratio of weld metal A and B
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