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The Effect of PWHT on Fracture Toughness in HAZ of Cr-Mo Steel(I)

——Applied Stress—
Jae Kyoo Lim and Se Hi Chung

Abstract

Some problems such as toughness decrement and stress relief cracking (SRC), may occur when
post weld heat treatment (PWHT) is applied to remove residual stress and hydrogen.

In this paper PWHT was carried out under the stress of 0,98,196 and 294 MPa (0, 10,20 and
30kgf/mm? each) to simulate residual stress in HAZ of Cr-Mo steel. The effect of applied stress
during PWHT on fracture toughness was evaluated by COD fracture toughness test, micro-hardness
test and observation of SEM.

The experimental results are as follows;

(1) Fracture toughness of weld HAZ was improved by PWHT, but it decreased as heat treated
under the stress.

(2) Hardness ratio under the stress of 294MPa (30kg/mm?®) was lower and fracture toughness
was decreased than that of the no stress.

(3) Applied stress in weld HAZ during PWHT assisted precipitation of over saturated alloying
elements in the structure, so fracture surface at the stress of 294MPa (30kg/mm?) appeared
the grain boundary failure possibly one of the reasons for PWHT embrittlement.

Key Words; COD, gimggtt, PWHT, fi# HAZ, EftEEBERE, WABE

19835 ABBREY FERMAGG. 1544 BE
*EER, 2itkBH TRAE BRIEH



Cr-Mo 88 sy are] Bl w2l e MREs 2uREY FED 41

1. B @

Cr-Mo $¢ AT HEEE 2 BEMEERE KE
& AFS BREREDE Rz o e
2 RE MBS Bt 2 BiEdA EHY ETFe=
A B T3 e 7(“1’55‘01 {EiERPET (heat
affected zone: HAZ)o| 4] w] 2= 3 gl-8o] SE #ék
o gepe, o= BEREDY Bk FRE: x
= R B4 BEECY KR Bk =v
mESE WY HEY &EA% SeEd KA B
B B ET 2Fddn dHxa ek 49
HRG A = 43 HiER BasH s BEES
9 e BEAY MES EEdZ Jod ol ER
o= HI M BB HE KETE BRI
B3 ko 2 IS # 2 (post weld heat treatment:
PWHT)E FHistd ok =l o] #Ee ¥
600°C &) ko] Bl A Bhss] A& =A== #uk
B Rl kel A HEEEER %3 BE HAZ 9 HEAES
Mgl EAMEZY Y B4 v HEY MtE 7
e gl-go] EI @EE T eben,

el X PR AE 1P 43 vk = B
# HAZ 50 BEtEe] o 3-8 = PWHT 0
fst pnEhiEEe olol, ¥ HAZ o) REEMETE
ulA] e HEBEESY 93-S AAS #Er 45t
—F BiEs BEslz, o KM WBEHAZY ¥
Eﬁiﬂkﬁ?% —E3 ENE fEBEAA F9A4 e #ug

T AT =M FES BB BHRHAZY fH
5‘1 @734 a7 7F BER Adu s GEE 1R Ex
& COD g, rl4ABEERR, BHEBES B
ste] #Fzxstu=t v

i

2. 2BHR ¥ BRAZE

2.1 #E W RBR

FEpel) R Ake B @A ok zko] HFA 16
mm ¢ Cr-Mo e 24 RExk¢] & 150mm X300
mm 279 ERe R UETeE % IBEF A HEH
o= ze] 3mm £ 90° 2 BEAIN T 200°C & o ¢
ste] gl ek 30k]/cm o] MEEAEME o = Submerged Arc
BEIE O] (ke —F HES TUESs e AdEH
¢ FERPa Aok o] HEel FEH T EAN
fo.2 = Charpy fZ¥ERE 3 2EE HHTANA4 4
% ++TUMES /o E 10mm X 10mm X 70mm & 3K

Fow @geinTslgclh. B #Bftd FRke W
fime] A BEdd =3 ERrEsr BFEHAZY
AR GES HEgd o =2 stgey =AMT L
L-S type®eo & 31 S 0.3mm ¢ cut off wheel &
FEASY <9 mIstdet. Ee9 BERERA A B
BREE =X EmMEd fERdse FYESe] 0MPa
(okgf/mm?), 98MPa(1okgf/mm?), 196MPa(20kgf/
mm?), 294MPa(30kg/mm?), 392MPa(40kgf/mm?)e]
A 4BFY WES iy KB4 BEEE Kt
gk, o)W mEEEY 220°C/hro]fow, ZEER
B 650°Coll 4 1/4hr #E%3E BomA ek o= %
IEEE #9 278°C/hr g vl BEECT #OH F¢
23 vl PERISE T BN —EsH MR

Fig. 1 Q4= & o A3 @ A%=olsh
i
3 [
‘.

fime

L loading bar !
N !
1 z
hect source ﬁ i
— : z
- 5 :
3 |
specimen_— | = i
' block E:L— & E
{

——

Fig. 1 Schematlc diagram of heat treatment furnace
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