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A Characteristics of Heat Affected Zones in Weld Repair
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ABSTRACT

This study was performed to establish the characteristics of the heat affected zones from view
point of the repair weldability for a damaged CrMoV steam turbine rotor steel. Characterization
of the heat affected zones of the weldment was conducted with respect to various of postweld
566°C, 621°C and 677C. The evaluations of the heat affected
sones were carried out in  terms of microstructural characterization, microhardness
measurements, Charpy v-notch impact, tensile and stress-rupture tests. The results indicated
that the effect of the postweld heat treatment at 677°C exhibited the favorable microstructure and
mechanical properties for the stability of the heat affected zones. While the heat affected zone of

the weldment, produced without postweld heat treatment, displayed the inferior toughness and
ecipitations on the grain boundary. It was also

heat treatment temperatures,

microstructure indicating localized carbide pr
indicated that the stability of the heat affected zones were deteriorated by the formation of the

cavitation on the grain boundaries.
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Table 1 (a)Chemical Compositions and (b)
Mechanical Properties of CrMoV Steel
(wt%)
(@)

C Si | Mn | Cr Ni P S Mo | V
0.31]0.1810.751 1.0410.110.0160.012] 0. 14 | 0. 24
(b)

s Recetved Rolor {sra aa70 Class 8
Yield Strength, ksi(MPa) 97.6(672.9) 85.0(586. 1) max.
. R 105.0-125.0
Tensile Strength, ksi(MPa) 124.1(85.7) (723, 9-861. 4}
Elongation (%) 16.9 17.0
Reduction of Area(%) 11,3 43.0
Impact Energy at Room 6.9 8.9
Temperature (Joule) : -
FATT5(T) 198 121
Impact Energy 2
at FATTy U)

* FATTs, : Fracture Appearance Transition Temperature
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Table 2. Welding Parameters

Arc Voltage 34V

Welding Current 230 A

Travel Speed 30 ¢cm/min

Heat Input 1. 56 KJ/mm
Preheat Temperature 240C

Interpass Temperature 204~232TC
Number of Pass 22 passes/coupon
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Fig. 1 Schematic of the weld coupon and the
accumulated weld bead shape.
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Fig. 2 Macrostructure at cross section of the weldment
showing fairly uniform heat affected zone.
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Fig. 3 Microstructure of the unaffected parent
material.
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Fig. 4 Microstructure of the HAZ(at root pass) in
weldment indicating the different degree of
carbide density and recrystallized grains.

(a) NO PWHT (b) 566°C PWHT
(c)621°C PWHT (d)677°C PWHT
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Fig. 5 Microstructure of the HAZ (at middle pass) in
weldment.
(a) NO PWHT (b)677C PWHT
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Fig. 6 Microstructure of the HAZ (at middle pass) in
weldment showing
(a) NO PWHT ; tempered martensite with
carbide particle and
(b)677°C PWHT ; carbide spherodization.
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Fig. 10 Fracture surface of broken subsize samples notched by diamond wheel.
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o shjokge] Mol o JuinH 2 RE
|9 2o) Ho) A4tz WYY BAS ehpE
Aoz d glont & AEPdAe dod 79
T A RE FAA §H AR A A4
S-S vERAL

Al@g} E@*P cdo:l{{_}:blg] o}z%xh} j]-%
BAsta @ AROIRAD Sl 2
8 F%0 suslo] FaAow, -1
Al l—ro}il FHAAEA A o] &
QT HoA ololEree w AT v
¥ mojojotol 2l ARG EFT FoolA|
zyste] behgk A)H o J-]-b]'?] o s Aol
BoFEAW} Figure 112 “18 4] &8 ¥ $9H S
FARA AolAew A Ao, HolA
4 e A P bl FEL G 9
AddES ol vhd 677 ColA FAAE A8
e Aol o8 YUFAL thehgich o)g} 2

_E.

&

ko

40 % o

m\,n !

2
g

+

- )
T

1

o
_%

i
o, 1]\0

o

& (i do & ki o

['

Journal of KWS, Vol. 14, No. 4, August, 1996



£4%9 CrMoV BN 2E o] BE &M FEAAY 250 BE 4937 54 97

Fig. 11 Fractured surface of the stress-rupture
tested samples, notched by a diamond
wheel in HAZ.
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