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Material Degradation in KS D 3503 SS400 Rolled Steel at 179 T
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Abstract : In spite of frequent defect in industrial boilers, life assessment or diagnostic method for them has not
been actively studied. In this research, SS400 carbon steel used in industrial boilers is simulated with artificial aging
heat treatment. To do qualitative life assessment, differences in micro-structures and hardness of SS400 by the degra-
dation time are studied. In addition, variation in material properties by aging was observed with the tensile test at
room temperature and 179°C and changes in ductile to brittle transition temperature was observed with the charpy im-

pact test performed at several test temperature.
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Table 1. Chemical compositions of KS D3503 SS400 steel
Element C Si Mn P S Fe

0.1581 0.67

wt. % 0.222 0.020 | 0.005 || Bal

Tension Test Specimen Charpy Impact Test Specimen

Hardness Test Specimen

0
L

Rolling Direction

Fig. 1. Specimen Direction.
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Table 2. Comparison of degradation time vs simutation aging
heat treatment time
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Fig. 2. Optical micrographs of SS 400 plate with simulated degradation time : (a) As Received, (b) 20,000hr, (c) 40,000hr, (d)

80,000hr, (e) 100,000hr and (f) 150,000hr.
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g. 3. Vickers hardness test results of SS 400 plate with

simulated degradation time.
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Fig. 4. Yield strength of SS 400 steel at room and high
temperature condition with degradation time.
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Fig. 5. Tensile strength of SS 400 steel at room and high
temperature condition with degradation time.
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Fig. 6. Ductile to brittle transition temperature of SS 400 steel
with degradation time.
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