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The effects of PWHT on the toughness of weld
HAZ in Cu-containing HSLA-100 steel

T. W. Park*, I. O. Shim*, Y. W. Kim* and C. Y. Kang™

Key Words : Postweld Heat Treatment(-&H3¥ dxg]), Aging(A &), Precipitates(A1% %), Heat
Affected Zone(¥ 9 %), High Strength Low Alloy Steel(H 32 27427}, Impact
Toughness(%2 <14)

Abstract

A study was made to examine the effects of postweld heat treatment(PWHT) on the toughness
and microstructures in the weld heat affected zone(HAZ) of Cu-bearing HSLA-100 steel. The Gleeble
thermal/mechanical simulator was used to simulate the weld HAZ. The details between toughness
and PWHT of HAZ were studied by impact test, optical microscopy(O.M), scanning electron mic-
roscopy(SEM), transmission electron microscopy(TEM) and differential scanning calorimetry(DSC).
The decrease of HAZ toughness in single thermal cycle comparing to base plate is ascribed to the
coarsed-grain formed by heating to 1350C. The increase of HAZ toughness in double thermal cycle
comparing to single thermal cycle is due to the fine ferrite(a) grain transformed from austenite(y)
formed by heating to a/y two phase region. Cu precipitated during aging 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. Thus, the
decrease of toughness in triple thermal cycle of T, =1350C, T..=800C and T,=500C does not occur
owing to the precipitation of Cu. The behaviors of Cu-precipitates in HAZ is similar to that in base
plate. PWHT at 550C shows highest hardness and lowest toughness, whereas PWHT at 650C shows
reasonable toughness, which improves the toughness of as-welded state.
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AL AldAlE JFEE F GAiA 2 &
g 25E 7tz 1100C % 900CE 3t Az
o} Table 1& A1 @A9 x4 S Vel 2oz
o] 004wtnEA 7€ FEZE 690MPat
Fo g AMREI e HYA(0.16wtR) Bk Hon

of HSLA-100 steel. (wt%)

C Si Mn Cu Sol-Al Ni Cr Mo Nb
HSLA
—100 0.035 0.395 0.89 152 0.027 344 0.597 0.356 0.042
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