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Improvement in IGSCC Resistance of Sensitized Alloy 600 by
Laser Surface Melting
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The surface of sensitized Alloy 600 was melted with a CW CO, laser beam in
order to increase its resistance to IGSCC and tested in 0.0lM H,50,+0.0001M
KSCN and 0.01M H;SO, solutions to evaluate its corrosion behavior. The laser
surface melting of the sensitized Alloy 600 decreased its passive current density
and increased its passive potential range. The results of EPR and m-HUEY tests
from which the susceptibility to intergranular attack(IGA) and/or intergranular
stress corrosion cracking(IGSCC) could be evaluated showed that the laser surface
melting could significantly improve the grain boundary corrosion property of the
sensitized Alloy 600. The CERT(Constant Extension Rate Test) of the sensitized
specimen and the laser surface melted specimen in a solution containing 0.1M so-
dium tetrationate(Na,S,0¢) at room temperature also showed that the elongation to
the failure was 2% in the sensitized specimen and 38% in the laser surface melted
specimen. The improvement of the IGSCC resistance of the laser surface melted
specimen is attributed to the homogeneous microstructure formation on the melted
surface of sensitized Alloy 600 by rapid solidification and cooling.
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Table 1. Chemical components of Alloy 600

Elements Nt Cr Fe Si Al Mn Ti Cu Co C NS
ppm ppm ppm

Wt% 744 157 9.7 037 0.26 0.22 0.16 0.086 0.056 404 69.6 N-D.
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Fig. 1. Optical micrographs of (a) As-received(AR), (b) Sensitized(SEN), (c) As-received and laser-sur-
face-melted(AR+LSM), and (d) Sensitized and Laser-surface-melted(SEN+ LSM) specimens etched in
phosphoric acid solution.
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a) b)

Fig. 2. Optical micrographs of the laser-melted-regions. Cross sections (a) perpendicular and (b) parallel to
the laser beam scan direction. (c) and (d) are high magnification of (a) and (b), respectively.
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Fig. 3. (a) TEM micrograph of laser-melted-region and (b) compositional variations of the main alloying ele-
ments across a cell boundary.
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Fig. 4. Anodic polarization curves of four different
specimens obtained in (a) 0.01M H,S0,+0.0001M
KSCN and (b) 0.01M H,S0, solutions.
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Fig. 5. EPR test results obtained from (a) As-received(AR), (b) Sensitized(SEN), (¢} As-received and
Laser-surface-meited(SEN + LSM), and (d) Sensitized and laser-surface- melted(SEN + LSM) tested in

0.01M H,S0,+0.0001M KSCN solution.

Table 2. Results of m-HUEY Test

Specimen AR SEN AR+LSM SEN+LSM
Jg(mg) 1 84 11 13

Corr. rate ) 01 104 877%10° 126x10% L54x 10
(ipm)

A Be AT o] FYE 23S RodFa Qo

33 S3F40g BY

Fig. 7& AR, SEN, SEN+LSMAI #H & 4294
0.1Me] ¥ 3} Sodiumtetrathionate(Na,S,0¢) 0l
Al 4.32x107/sece] UdAWMYEEEZ AFUL
o] $Y-¥HPE FUAS Uetdoh. dARES
EAY(CERT)A A &85 74E dde =g
S HAARE, FE7A 9 Al 7H(time to fail-

ure), He7tA) 9] A& (elongation or strain

at failue), =+ A|H G 7+ &(percent re-
duction in area) $'Vo 2 wWysin, dwy o
2 FAA mdded oig SCC gtde] 3y
£ uUelle SCC AFE&(Agc/Aroran)®l
g] 2ol U} Fig. 7914 BEe AXH as-re
ceived(AR) Al¥o| stalztxe] W3 (<} 47%)
oyt Aol QFF=(F 590Mpa)7t 7tF w2
AE Bolx lem, diztE AlHe B$ o
A o] MY E(F 2%)elv A FZ=(<F 100Mpa)
7t 7 AA ER3HAGY. 38 Gusd A9
g ol A EW LS (SEN+LSM)§ 7 ¢
szt e] Wy &(F 38%)ol Ho U
}=(2F 450 Mpa)7} as-received AjHe] AR
Hoe @219 uislg A|He ajgRgs
AN EHgE HAFD LB o)XY &l

<

g

=0 =

ul
k=4

ol 1r e

o)
AR

[ |



380 Lt e

A278 A4z:A 1998 8

a)

c)

o

b)

d)

e

Fig. 6. Optical micrographs showing the microstructures of (a) As-received(AR)}, {b) Sensitized (SEN}, (¢)
As-received and Laser-surface-melted(SEN+LSM), and d) Sensitized and laser-surface-meited(SEN+LSM)

after EPR test in 0.01M H,SO,+0.0001M KSCN solution.
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Fig. 7. Stress-strain curves obtained from as-re-
ceived(AR), sensitized(SEN), and sensitized and
laser-surface-melted specimens tested in 0.1M
Na,S,0 solution under a constant strain rate of
4.32x10 "/sec.
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Table 3. Comparision in normalized condition be-
tween results of DL-EPR tests and .IGSCC
susceptility

Specimenb CERT Test EPR Test
Sigscc SigsceN Ir/la( %) Ir/la(%).N
AR 0.000 0.00 0.8 0.046
SEN 0.966 1.00 17.5 1.00

SEN+LSM 0.198 0.20 0.23 0.013
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Fig. 8. SEM micrographs of the fracture surfaces
of (a) as-received(AR), {b) sensitized(SEN), and
(c) sensitized and laser-surface-melted specimens
tested in 0.1M Na,S,04 solution under a constant
strain rate of 4.32x 10 "/sec.
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