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Abstract: Cyclic loading tests at 650 “C for different number of cycles were conducted on P92 steel, and then
tensile tests at 650 ‘C were carried out on the steel. The effects of cyclic deformation on microstructure and high
temperature tensile property were studied. The results show that the microstructure of P92 steel without cyclic
deformation consisted of fine lath martensite; subgrains and dislocations existed inside the martensite and M,; C;
carbide precipitated on the boundaries. After cyclic deformation, the recovery of the lath martensite in the steel
occurred obviously, the subgrains grew and the dislocations changed to the cellular-like structure. Compared with
those without cyclic deformation, the high temperature tensile properties of the P92 steel after cyclic deformation
decreased significantly, and the tensile strength and yield strength decreased with the increase of the number of
cycles. The cyclic deformation did not greatly influence the tensile fracture mechanism of the P92 steel; dimples
appeared on the tensile fracture surface, indicating that the tensile fracture mechanism was ductile fracture.
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Table 1 Chemical composition of P92 steel (mass) %
C Mn Si P S Cr Mo Vv N Ni Al Nb w B
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Fig.1 Size of specimen

350
= 300
¥
S
R 250
2
o N
& 200 F "7----

150

0o 1 2 3 4 5 6
AEIRJE /(10 JA VO
B2 7 650 C RIEENR 0.25% Tk i MBI 8K 1L h 2%
Fig.2 Cyclic softening curve of specimen at 650 C and 0.25%
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Fig.3 TEM micrographs of specimens after cyclic deformation for different number of cycles
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Fig.4 Tensile properties at high temperature of specimens after cyclic deformation for different number of cycles:

(a) engineering stress-strain curve and (b) curves of tensile property with number of cycle
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Fig.5 Surface morphology near tensile fracture of specimens after cyclic deformation for different number of cycles
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Fig.6 SEM micrographs showing tensile fracture of specimens after cyclic deformation for different number of cycles:

(a, d, g, j, m) at low magnification; (b, e, h, k, n) at relatively high magnification and (¢, f, i, 1, o) at high magnification
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