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A0 bd F AEA gRd 7 2ARERE E8E ZoR V|gEt

Abstract: The compressive residual stress and fatigue behavior of shot peened alloy 600 under a high-temperature
environment is investigated in this study. Alloy 600 is used in the main parts of nuclear power plants, and the
compressive residual stress induced by the shot peening process is considered to prevent SCC (stress corrosion
cracking). To obtain practical results, the fatigue characteristics and compressive residual stress are evaluated under the
actual operating temperature of a domestic nuclear power plant, as well as a high-temperature environment. The
experimental results show that the peening effects are valid at a high temperature lower than approximately 538°C,
which is the threshold temperature. The fatigue life was maintained at temperatures lower than 538°C, and the
compressive residual stress at 538°C was 68.2% of that at room temperature. The present results are expected to be
used to obtain basic safety and reliability data.
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Fig. 1 Nuclear power plants in Korea
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Fig. 2 Schematic illustration of the SCC and mitigation
methods
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Table 1 Chemical composition of Alloy 600 (wt%)

C Mn P S Si Ni Cr
0.044 023 001 0.0002 0.2 7434 16.09
Co Cu Fe Cb Ta Al Ti
003 0.02 859 002 0.003 0.18 0.18
Table 2 Heat treatment condition
Alloy 600

Full annealing Ageing
1100°C/30min 316°C/ihr
Temp. 538°C/1hr
/ time A 760°C/1hr
705 °C/12hr 927°C/1hr
R57.25
8
VVV o
| e L E
\ \ | |t
“Rolling ™ M3 T 30 T 30 'l
direction
(a) Cubic specimen (b) Rotary bending specimen
“‘\i Alloy 6;0\ ™
Q. =) )Q _J)r—) )
-t -Rolling Direction >

(¢) Locations for the specimen sampling

Fig. 3 Description for shape of test specimens and
locations for specimens sampling
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g 212 Table3 7 2T} B 20um MO R Ag SAsISich
23 tHRS=HEIL Table 3 Shot peening process conditions'®

e "E s XAl 3 EH(XRD; Xeray Content Shot peening

diffraction)!” o] &3te] AFEHE Hrbsd e Shot ball diameter 0.8 mm

W, Aol g rhyow Qb W Shot velocity 70 m/s

g mA= s Frtstr] 98 07, 457, 90° Exposure time 8 min

WFo = Fig 3 APHE ol &sto] A3 Coverage above 100 %

o FFeE 5A 2712 Table4 9 2tk Intensity 0.45 mmA

Table 4 Measuring conditions of residual stress

X-ray Cr-Ka
Diffraction plane (220)
Tube voltage 30kV
Tube current 6.7 mA
Diffraction angle(Ni) 133.5°
Half value breadth
Method Sin’y method""

Load bearing

Main bearing
High-temperature chamber(~900°C)
Flexible coupling
Test specimen
Motor

(=i )
=Ry
i T
w2 l w2
w
= w2 wi2
" | § Counter L L
(b) After full annealed Alloy 600 Tw Twa
Fig. 4 The microstructure of the specimen; as- Fig. 5 Schematic illuminations of fatigue testing machine

received(top) and after annealed(bottom) with high-temperature chamber
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Fig. 6 3D data plotting of hardness distributions in depth with various temperature conditions
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