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The Back-up Tests for the "JOYO" Materials Surveillance Program

5. In-Reactor Creep Rupture Tests (75M-17P, 18F)

Mizuo Sakakihara*, Satoshi Tani%,
Seiich Sekdi®, Makoto Ebata®¥*,
Kazuhisa Suzuki*¥* and Toshikage Tkkai*

Abstract
To evaluate the effect of irradiation on the creep rupture proper-—
ties, the post irradiation tests have been perfotrmanced., In-reactor
creep property is one of the most important for the evaluation of it's
effects on reactor materials, Thus Iin-reactor creep rupture tests in
JMTR were performanced on Type 304 stainless steel at 550 °C.

The results obtained are summarized as follows.

1) Tt is obtained the data ruptured from 5.2 to 321.5 h under the fast
neutron fluence of 5.4 x 1019 n/em?® (>0.1 MeV).
2) It is seemed that the in-reactor creep rupture strength is pearly
"equal to post irradiatlon creep rupture strength in ﬁhis test range.
But we can not confirm the effect of irradiation is equivalent on
both of them because the neutron fluence are different.
3) To evaluate the propriety of post irradiation creep rupture strength, v
the long~term in-reactor creep rupture tests are required, .
4) Some of rupture detector was good and was not, so the mechanism e

should be reconsidered.

*  Material Monitering Section, Fuel and Material Division, O-aral
Engineering Center, PNC.

#% Fuel and Material Division, O~arai Engineering Center, PNC. in
present,

#%% FBR Development Project.
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Mill sheet of test specimé.n

Table 1
Chemical composition (wtZ) Tensile Rivdoiss
YS UTS Elongation|R.A.
Si Mn P Ni C C B
¢ 8 & || se (kg/m?) | (kg/m?)| (z) | (7| (VAN
8.00n | 18,00 z
Spec. <0.08 :51.00 <2.00 | <0.04 | <0.03 10.50 | 20.00 <0.25 _ 221.0 253.0 240.0 <187
Mill analysis | 0.07 0.65 1.63 | 0.026 | 0,004 | 9.01 | 18.34 | 0.23 —_—
22.0 57.0 67.8 72.8 134
Check analysis|0.069 | 0.64 | 1.68 | 0.026| 0.005| 8.87 | 18.77 | 0.23 |0.0004

6¢¢—08 TV6NL ONd
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Table 2 Results _'of in-reactor creep rupture test
Project |Test piece| Applied |Expected Rupture Fluence(n/cm?) (>0.1MeV) | Gap of Bellows
. stress rupture detector| temperature
No No (kgfmmz) time (h) | time _(h) Before test |Under test (m) {°C)
No.1  |38.0v38.1| 30 5.2 ngx1019 | ~0.7x1018 | 7.35 500
I75M—-17P No.2 32.1 200 0.8 '\al.2><1020 al.1x1017 7.40 690* * Qver heated
No.3  [34.1n34.2| 100 357 0 n6x1012 5.80 440
No.4  |27.4n27.5| 900 162 0 n2,8x101°% 8.05 415
75M-18P| No.5  |29.2029.4| 500 * 7.20 580  |* Not detected of rupture
No.6  |25.4725.6 321.5 0 n5.4x101° 6.60 550

6¢¢—08 TV6NL ONd
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Fig. 1 Profile of specimen
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Fig. 3 View of specimens before test.
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Fig. 9 Thermal histories of test specimens of 75M-17P during in-reactor creep
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Fig. 10 Thermal histories of test specimens of 75M-18P during in-reactor creep
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View of specimens after in-reactor creep rupture test.
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Fig. 17 View of rupture detector (Yoke) after test.
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Cross section of rupture detector point for No.2 specimen of 18P.
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