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Effects of PWHT on the toughness of weld HAZ in Cu-bearing HSLA-100 steel
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ABSTRACT A study was made to examine the effects of post-weld heat
treatment(PWHT) on the toughness and microstructures in the weld heat-affacted
zone(HAZ) of Cu-bearing HSLA-100steel. The Gleeble thermal/mechanical simulator
was used to simulate the weld HAZ. The behavior of Cu-precipitates in HAZ is
similar to that in base plate. PWHT at 550°C shows highest hardness and lowest
toughness, whereas PWHT at 650C shows reasonable toughness. Cu precipitated
during agcing for increasing the strength of base metal is dissolved during single
thermal cycle to 1350C and is precipitated little on cooling and heating during
subsequent weld thermal cycle. It precipitates by introducing PWHT.
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Table 1. Chemical composition of HSLA~-100 steel. (wt%)

C Si Mn Cu | Sol-Al| Ni Cr Mo Nb

HSLA

-100 0035 | 0395 | 089 | 152 | 0.027 | 3.44 | 0.597 { 0.356 | 0.042
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Fig. 1. Yield strength with ageing
temperature of HSLA-100 steel.
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Fig. 2. Impact energies with ageing
temperature of HSLA-100 steel.
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Fig. 3 Variation of hardness with PWHT
temperature after double thermal cycle.
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Fig. 4. Impact energies with PWHT
temperature of the base metal and
double cycled specimens
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Fig. 5. TEM micrographs of HSLAsteel.
(a) Triple cycle
(Tp1=1350TC, Tp2=800C, Tps=500T)
(b) Triple cycle
(Tp1=1350C, Tp=800C, Tps=500T)
+ 650C PWHT



