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Effect of Spherodizing Heat-treatment Time on Microstructure
and Mechanical Property in Accelerated Cooling-treated
API-X70 Steel
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(Abstract)

The purpose of this study was to investigate the effect of spherodizing heat
treatment holding time on the microstructure and mechanical properties of the
accelerated cooling-treated API X70 steel, which is mainly used as a structural material
for line pipe steel for natural gas pipes. The accelerated cooling-treated API X70 steel
was spherodizing treated at 700° C for 12~48 h. The microstructure was observed
using an OM and a FEG-SEM, and mechanical properties were obtained by tensile test.
The microstructure of the API X70 steel was banded in the hot rolling direction, and
the polygonal ferrite(PF) adjacent to pearlite(P) has mainly a fine size, and coarse PF
and fine acicular ferrite were formed in the middle of P and P. As the spherodizing
treatment time increased, the number of carbide particles decreased and its distribution
interval increased, and the ferrite grain size was coarsened. The tensile strength
decreased and the ductility increased with spherodizing treatment time, and the yield
point elongation was disappeared in a stress-strain curve after the spherodizing
treatment.
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48h at 700°C with APl X70 steel.
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Fig. 3. Stress-strain curve for accelerated- cooling
treated APl X70 steel
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Fig. 4 Changes of stress-strain curve with spherodizing
holding time for APl X70 steel at 700°C.
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Table 1. Tensile test results of APl X70 steel with
spherodizing holding time at 700C

Oh 12h 24h 48h

TS(MPa) | 529.2 580.0 486.2 400.7

YS(MPa) | 266.1 292.4 244.9 201.5

EL(%) 34.1 34.7 50.3 59.4
TS XEL | 18045.7 | 20126.0 | 24455.9 | 23801.6
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Fig. 5 Changes of total elongation, yield and tensile
strength with spherodizing holding time for
APl X70 steel at 700C.
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