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Abstract

The objective of this paper is to evaluate the material properties of SA312 TP316 and SA312
TP304 stainless steels and their associated welds manufactured for safety injection system of
Yonggwang 3, 4 nuclear generating stations. A total of 62 tensile tests and 46 fracture toughness
tests were conducted and the effects of various parameters such as pipe size, crack plane
orientation, test temperature, welding on material properties were discussed. Test results show
that the effect of test temperature on fracture toughness was significant while the effects of pipe
size and crack plane orientation on fracture toughness were negligible. Fracture toughness of the
weld metal was in general higher than that of the base metal.
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Table 1 Chemical composition of SA312 TP316 & SA312 TP304 steel(Wt.%)
Material C Mn P Si Ni Cr Mo
SA312
TP316 0.08 2.00 0.04 0.03 0.75 11.0~14.0 | 16.0~18.0 | 2.00~3.00
SA312 '
TP304 0.08 2.00 0.04 0.03 0.75 8.00~11.0 | 18.0~20.2 0.00
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Table 2 Comparison of welding procedure specification (SA312 TP316 & SA312 TP304)

. Travel
Welding Filler metal Preheat & | Shielding | Flow rate rave
i . . speed
location AWS No. Size(mm) PWHT gas ({/min) (tnm/se<)
Shop ER308 3.20 N/A Argon 12 1.02~3.28
Field ER308L 2.39~3.18 N/A Argon 10 0.97~2.20
Table 3 Number of LBB test specimens
i No. of No. of
Size of 0.0 0.0 Temp.(C)
Material pxpe o-¢ test J‘R test
; . - High | Low
diameter | High temp. | Low temp. | High temp. | Low temp.
12~ 12 4 49
TP316 1 1
Base 14”7 12 4 296
TP304 14" 12 1 12 1 49
12" 3 1 3 1 49
TP316
Weld 14”7 3 1 3 1 296 20 |
(Shop)
TP304 12”7 3 1 3 1 49
14" 3 1 3 1 49
TP316
Weld 14" 3 1 3 1 296 20
(Field)
TP304 14”7 3 1 3 1 49
Subtotal 54 8 38 8
Total 62 46
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Fig. 1 Effect of pipe size on g-e curves for SA312

TP316 : weld metal at 20°C, L-direction
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Table 4 Validity check for J,c data at high temperature

Identification Validity
Orient.
Type Size Specimen | I i V') v W
MBo06 L-C X X 0 0 0 X
14//
MI06 L-C (o} o 0 o 0 o
TP316
) MMO07 L-C X X o o 0 X
127
MMO08 L-C X X o 0 o X
TP304 14”7 MD48 L-C X X 0 o) 0 X
Other specimens LC X X o o 0 0
* Note : o0:Valid 1 : Specimen size I : Data spacing V : Crack shape
x : Invalid I : Joax IV : Regression line Wl : Crack extension

Table 5 Validity check for J-R curve

Identification w>1
Orientation Temperature(C)

Heat No. Specimen 0.1b, 0.3b,
105411 MBI17 LC 296 o X
090617 MKO07 L-C 49 o X

Other specimens L-C 49 or 296 fo) 0
* Note : 0: Valid x : Invalid
gol widled, 7}E2E(49T, 296C)9F AALE
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