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Abstract: Tensile behaviors at 20-600 C and fatigue properties at room temperature of the SA508 Gr.
3 Cl. 1 steel were tested and analyzed. The results show that the SA508 Gr. 3 Cl. 1 is composed of up-
per bainite and carbide, the grain size is 8. 0. Coarse D type ball oxide with moy level 1. 0 which is dis-
tributed in the steel matrix is about 0. 0325% (volume fraction) of the steel matrix. There are a large
number of parallel and entangled dislocations distributing in the steel matrix, in addition to a large
number of carbide particles, the precipitates are mainly Al; (Fe, Mn) particles with base-centered or-
thorhombic lattice. The yield strength and tensile strength decrease with the increase of temperature.
The elongation remains at 20. 2%-29.1%. The percentage reduction of area is relatively stable at 20-
300°C, is about 70%; while it increases after 300°C, and the corresponding value reaches 90. 2% at
600°C. Stretching results in the increase of microhardness of the steel matrix, but its value decreases
with the increase of temperature, and the microhardness value is 225HV at 600 C. XRD analysis
shows that stretching leads to no obvious phase transformation. The tensile properties meet the per-
formance requirements of reactor internals in the large advanced PWR such as AP100 ezc. The fatigue
tests show that the fatigue limit of S-N curve of the steel is 268. 64MPa. The average value of the J¢
is 331. 2kJ/m*, and K¢ is 269. 07MPa « m"*.

Key words: SA508 Gr. 3 Cl. 1 steel;tensile property;fatigue property;microstructure;reactor internal

UTAF R . BEAE R RN HE D A AN WG O R e R A B A B RO ST A BE JELHR BT 3 O XA
AR B — AR T L SRR O T A R UBUR RO A 3 R R R 2R A T RE Y
S5O0 SN HE T A7 AR g AE AL BRI 2R S PR RE R — AR T, SA508 Gr. 3 CL 1 M E A JE & .1
THREOR . IEE#E R EPR,APLI000 RURCRAH  PREF AT AR BofR B2 PE RE A R 5T 1 R R RE AR
P IE AT I CAP1400/CAPL700 28 R B ek HeoK 3 S5 S5 4 s 7 = AR =AU A FL ol b 32 228 1T SOt



152 R TR

20184 5 H

e I A58 s R i 22 R Sk 5 BNAM &
KB RAANFE w5 T SAS08 89 1Y 41 214544 .
T2 P e AT 24 ) B R i PR RN X 3R
BHENAGN L RAAEZEME T E L., Kin %
XSS T SA508 Gr. 3 X Fil SA508 Gr. AN 40 1 3
2 PERE . SAS08 Gr. AN Y 1y 322 M g 0 ) 4 1k e
T SA508 Gr. 3 4, AR AT AE N A% v J g 45 i 19 fik 32k
R, Kempf % (19 #F 58 2 B SA508 CL 3 i 4 vh
TG MR, ZEGRENHTZESH
SA508-3 Bl & T 20, R T & L ik #1 T
20, i SA508 Gr. 3 CL 1 4RI 9% 55 5 1 T P A 14
(120 T R Gl A (B R (= N & 1| o s e )
O HE FH A A 42 B S R AT A DG B 5 s IR e, AR AR R

OG- BB & S i T BT R T B B L X
S ERAT AL B S A JEE A% SAS08 Gr. 3 CL 1 49
f14 J5Uh 25 0L A b SRR AT ROV 5 A A B R
fiE [R5 43 Hr % 0 R SA508 Gr. 3 CL 1 #9 i19%
75 W BR 5 W7 2R %

1 LBHBETFIE

SR AR SA508 Gr. 3 CL 1 e, H 3= 2 fk 2
A T2 1 dh. R3E ASMECGHR I E 1 28 25 )
FTFERED LAY B 29 35 P47 T SA508 Gr. 3 CL 1
BXR 2 87 1) R AT M A o IBORE 7 B 0 A B T
RFET T/4. T HHEHNIEE .

F1 SASO8Gr.3CL1BRMEEUERN (REHH/ %)
Table 1 Chemical compositions of the forged SA508 Gr. 3 Cl. 1 steel (mass fraction/ %)
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Fig. 1 Dimension of tensile sample
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Fig. 3 Dimension of sample for fracture toughness test
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Fig.4 Microstructures of SA508 Gr. 3 Cl. 1 steel (a)oxide inclusions; (b) microstructure
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Fig. 6 Precipitates in SA508 Gr. 3 Cl. 1 steel (a)selected area electron diffraction pattern; (h) EDS analysis results
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Table 2 High-temperature tensile properties of

SA508 Gr. 3 Cl. 1 steel

T/C Ro.2/MPa R../MPa A% Z/%
20 505. 0 652.5 23.5 68.1
100 457.5 592.5 20. 2 70.5
200 450. 0 580. 0 21.8 71. 2
300 440.0 580. 0 20. 6 69. 2
400 450.0 580. 0 29.1 79.8
500 417.5 492.5 25.8 86.9
600 357.5 377.5 25.6 90. 2
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Fig. 7 Curves of tensile properties vs temperature

of SA508 Gr. 3 CL 1 steel
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Fig. 8 Microstructures of longitudinal section of tensile fracture
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