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Evaluation of the Degradation Characteristics of CF-8A Cast
Stainless Steel Using EDS and Nano-indentation

Seung Baek, Jae-Mean Koo, Chang-Sung Seok
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Abstract

Cast austenitic stainless steel piping pump, valve casings, and elbows are susceptible to reductions in
toughness and ductility because of long term exposure at the operating temperatures in LWR(light water
reactor). In this paper, we have measured the material properties of long term aged CF-8A cast stainless
steel, accelerated aging at 400°C. These studies have been carried out using Indentation tests{automated ball
indentation and nano-indentation) and EDS(energy dispersive spectroscopy). The fracture toughness of CF-8A

cast stainless steel was
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also determined by using standard fracture toughness and Automated Ball Indentation.
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Table 1. Chemical compositions (wt. %)

Element CF-3A CF-8M
Carbon 0.04 0.04
Manganese 0.6 0.6
Silicon 1.2 1.2
Sulfur 0.02 0.02
Phosphorus 0.03 0.03
Chromium 20 20
Nickel 9 9
Molybdenum - 2.5

Table 2. Simulated aging time for CF-8A

) ) ) ) Sim.
Service | Service | Service | Sim. .
. . Aging
Time | Time | Temp |Temp .
g | (o | @ o
(hr/month)
2,679 /
30 210,240 37
290 400 -
40 280,320 3,572 /5
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Fig. 1 Effect of thermal aging on engineering stress
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diagram of aged CF-8M material®
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deformation and fracture toughness
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