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Change of compressive residual stress and intergranular corrosion resistance
after thermal history in nickel base alloy welds by shot peening
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Shot peening process is countermeasures to prevent stress corrosion cracking in nuclear power plant components.
It is necessary to confirm whether the compressive residual stress exerted by stress improvement processes can be
sustained under operation environment. In order to evaluate stability of compressive residual stress, the nickel base
alloy welded specimen was subjected to thermal cycles 10 times where the peak temperature is 593 K. On the other
hand, carrying out shot peening increases the intergranular corrosion resistance of nickel base alloy weld metals.
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resistance, Thermal cycle, Thermal aging treatment
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Table 1 \ZJEHER BRI OB BRA  FAV Vb
BOMVEERGY & 73, R84S NCF600 & SUS316L, 1A
BN 82 BN DAAIE 25 mm, 18 192 mm, £ & 200
mm DEHERFEET  JEEECEYEL. IAEESR,
i 100~200A, EE 11V, BFEEEE 1~1.5mms, U4
YIEAE 0~0.14 g & L7z, AT ORE L VIBEA
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JE2 BRI XV ERE L, TRBEZ HINTIE 65 mm &
FEERIZ Table 2 \ORIRMMETYa v b E—= U 2 %ML
Z LT, A— b7 b—T% AT 12 MPa OiELSRHK
{ZFHR - HEBEEE 0.015K/s BAT, BB 593K T 7.2ks
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Table 1 Chemical composition of the base metal and the
filler wire used. (mass%)

Materials [+ Si Mn P S Ni Cr Mo | Fe |Nb+Ta| Ti

SUS316L. | 0014 | 048 | 0.76 | 0.023 | 0.001 | 12.35 | 17.21 | 2.83 | Bal -

NCF800 004 | 0.7 | 0.15 | <0.001 | 0.001 | 74.79 | 15.34 - 9.08 - -

Alloy82 wire | 003 | 0.21 | 2.97 | 0.003 | 0002 | 7444 | 18.63 - 1052 2688 | (37
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Table 2 Shot peening conditions.

Cut wire size 0.3 mm¢ %0.3 mm
Cut wire material SUS304 (Hv500)
Incident angle 90 °
ot tim
(65 e 200 mm) 160 5
Nozle size 7 mm¢
Gas pressure 5 kg/om?
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HWE 80 mm, 1§200mm, £ & 180 mm D S45C fRFEM
REIHE T — 7 5T 182 A8 4E S 15 mm BlE (6
JBLLE) PRE L7c. VWiRAHT, BT 140A, BE24V,
VAIBSHERE 33 mny/s & L7z, PUBSAEEABRIAIZ 893K, 7.2ks
OBWIREE L, BMERIVD e OEES R ORER
A HARE 10 mm OFRFAFE L 72, Table 3 (235K
DAL S 2T, REOBBIN TR ZRET 570,
B EOHE % 100 pm S EEMEEEL, I8 15mm, £X
25 mm OREBRFAAER L7 15 mm X 25mm OEMRHE
i 0.6 mm ¢ X0.6 mm OREHY v b U A v aidihn
FE60 mis, NNy 20%Cay he—=07 LT
ZO%, T93K, 0~3.6 Ms OB ANE LT,

Table 3 Chemical composition of the weld metal
used. (mass%)

C | SiIMn] P ] 8 I NiJor[Fe [N | Ti| N | O

0.061 | 0.8 | 7.07 | 0.005 | 0.008 | 68.3 | 144 | 7.46 | 1.53 | 0.43 | 0014 | 0.039
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Table 2 Conditions for stress measurement with X-rays.

Material SUS316L | Alloy 82 | NCF600
Radiations/filter Cr-Ka/Vi{Cr-Ka/V| Cr—KB
Diffraction Fe-7,220] Ni, 220 Ni, 311
D‘H'a‘;zt’g’; angle | yog4c | 1302° |1536°
Tube voltage/current 40 kV/ 30 mA
Irradiated area 0.5 or 2.0 mm¢

Alioy 82

/Peened araa

200

$ : |rradiated area is 0.5 m¢
® : lrradiated area is 2.0 mn¢

85
192
Fig. 1 Schematic of stress measurement points by X-ray
diffraction.
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Fig. 2 Effect of number of thermal cycle at 593 K on
longitudinal residual stress in dissimilar weld.
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Fig. 3 Effect of number of thermal cycle at 593 K on
transverse residual stress in dissimilar weld.
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Fig. 4 Effect of shot peening and thermal aging treatment
at 793 K on crack depth by strauss test in nickel
base alloy weld metals.

Fig. 5 SEM micrograph of crack observed in nickel base
alloy weld metal as shot peening.
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