1460 XEBWMPLERCE £ 194 $ 69, pp. 1460~1468, 1995

w30

QLAY wjRA e AEEAA F7HT)

[=]

ZGTI* - A

371 A% -

[=] kokk IS O kk%k
’g'.r_ré-'l * :7:1"&?'-'1‘

(19943 114 8 AH+)

Evaluation of Material Properties for Yonggwang Nuclear Plpmg Systems (1)
— Main Steam System —

Y. J. Kim, C. S. Seok, Y. S. Chang and J. W. Kim

Key Words : LBB(gl5tAd +4), J-Integral
(AL E), g-¢ Curve(E-H-

Tearing Modulus(® 721 4l4), J-R Curve

&)
o/
—Gg%xt_—l—)

Abstract

The objective of this paper is to evaluate the material properties of SA106 Gr. C carbon steel
and its associated weld manufactured for main steam systemr of Yonggwang 3, 4 nuclear generat-
ing stations. A total of 43 tensile and 35 fracture toughness tests were performed 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 effects of crack plane orientation,
test temperature, and welding on fracture toughness were significant while the effects of pipe size,
specimen orientation and test temperature on tensile pfoperties were negligible. Especially the
dependence of J-R curves on the crack plane orientation appears to be the characteristics of

carbon steel.
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Material C Si Mn Cr S P
SA106 Gr.C steel 0.30 0.10 0.39~1.06 0.058 0.048
SA106 Gr.B steel 0.30 0.10 0.29~1.06 0.40 0.025

Table 2 Comparison of welding procedure specification (SA106 Gf. C)
Welding Filler metal Preheat PWHT | Shielding | Flow rate Travel
location | AWS No. [Size( mm)| Temp.(C) | Temp.(*C) gas (¢/min) |speed( mm/sec)
615~ 0.80~
h ER70S- 2.
Shop 0S-G 39 18 625 Argon 12 110
ER70S- 2.39~ 593~ 0.55~
- 1 1 —
Field 236 3.96 0 621 Argon 5~20 0.87
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Table 5 Validity check for Jic data
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Table 6 Validity check for J-R curve

Identification Validity Identification o>1
Temp) Heat No.|Specimen| Orient. | I [T{H{N|V |V Temp.| Heat No. | Specimen | Orient. [a(mm)} 0.1bo | 0.3bo
ME06 L-C |O|O|O|0I010 ME06 LC 6350 | O X
P18018 P18018
ME0S | C-L [O|O|0O|0|0|O ME09 CL 12 | O | O
ME16 L-C |x|x|O|O|0O|O ME16 LC 7620 0 O | O
P18049 P18049
ME1S | C-L |O|OJOIO|0|0O ME19 CL | 630 | O X
MGO06 | L-C |xIxXIOlO|O|O MG26 LC | 630 | O X
P18016 P18053
MG09 | C-L [O|O|0|0|10|10 MG29 CL 5842 | O X
MG16 | L-C |[x|x|O|OIOIO MF22 LC 6604 | O X
High| P18018
MG19 | C-L {O|O|0|0|010 MF23 LC 6350 | O X
High | 027814
P18019 MG26 | L-C |O|OIOIO|0|O ' MF26 CL 7620 | O | O
1
MG29 | C-L |O[0|0|0I0|O MF27 CL 736 | O | O
MLO06 L-C |O|0|0{00|0 Pla01S MG16 L-C 609% | O X
1801
P18049 | ML07 L-C |O|O|O|0|0]|O MG19 CL 736 | O | O
ML0S L-C |O|O|0|0|010 MRo6 LC | 6604 | O X
Others x|x|ololo|o PI8M49 | MRO7 | LC | 7112 | O | O
Low All x| x1Ol0[010 MR08 LC M2 | 01 0O
% Note : [ . Specimen size Others O O
I. Jmax
1. Data spacing Low All 010
V. Regression line
V. Crack shape TLOAD < Tour : ©)

V1. Crack extension
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