2003 0000000 oo
gboooboooo

goodo 0 boboob 000 OO 0o oooo boboo

Burst Properties of New Cladding Tubes
Depending on the Change of Intermediate and Final Heat Treatments
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Abstract

To evaluate the effect of both intermediate and final heat treatments on the burst properties of the
new cladding tubes, four kinds of tubes were manufactured and undergone the burst tests at room
temperature and 40000 . The effect of intermediate heat treatment on the claddings was a little with
13% at most, but that of final one was distinguishable. So, higher final heat treatment made the
claddings have lowered the ultimate hoop strength and increased total circumferential and uniform
burst elongations. But if the claddings were finally annealed above 51000, it appeared that the

re—crystallization of the tubes had the trend less.
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Tablel. 00D DO0OD OODO (Wt%) O OO (OO0xOD0xO O :mm)
oo Nb Sn Fe Cr (@] Zr ogon
zZ4 - 1.26 0.23 0.12 0.13 Bal. 9.7x8.43x0.63
A 1.00 0.99 0.11 - 0.11 Bal. 9.5x8.36X0.57
B 1.00 - - - 0.12 9.5x8.36x0.57
Table2. UE~UH OODOD 0DDO00 (Wt%) O 00 (0OxO0OxO0O:mm)
nln Nb Sn ™ 0 zr oooo
UE 1.50 0.40 0.20 0.12 Bal. 9.5x8.36X0.57
UF 1.50 0.40 0.30 0.12 Bal. 9.5x8.36X0.57
uG 0.40 0.80 0.52 0.12 Bal. 9.5x8.36x0.57
UH 1.20 - 0.10 0.12 Bal. 9.5x8.36X0.57
TM: Transition Metal
Table3. 00 0000 00000 O 0ODOOOO
TREX 000 00000 ooo
00 ID| TREX 906 0 0 a0 ooo SA O
Al 470°Cx2.5hr | 4.15E—20
A3 A 580 570 570 °Cx2hr | 510 °Cx2.5hr 4.17E—20
°Cx3hr °Cx2hr = -
A5 570°Cx2.5hr | 4.77E—20
B1 570 °Cx2hr | 470 °Cx2.5hr 2.00E—19
B2 B 620 620 510°Cx2.5hr | 2.65E—19
°Cx3hr °cx2hr | 620 °Cx2hr : el
B3 620°Cx2.5hr | 3.18E-19
Table 4. UE-UH 000 DOOOO OO 000 000 OO
00 oo0ooo AUHS (%) | ATCE(%) | AUBE(%) 00
oo A7 °Cx2.5hr (A) 1.8 9.7 12.9
510 °Cx2.5hr (B) 5.8 8.2 8.9" YUED D 21.7
400°C 470 °Cx2.5hr (A) 2.1 10.5 12.1
510 °Cx2.5hr (B) 8.0 10.3 12.2
Table5. 000 OO0 O0OODOO
0o U0 | asTMBS11-97 cooo? Kopoo? zooo?
UHS (MPa) > 500 > 690 - > 848
TCE(%) > 20 > 12% - > 6%
> 2.5%00),
0, —_ —_ —_
UBE(%) > 1%@00)
nln nln o0 o0 o0

D23 0ppo oooo 000
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Fig. 1 Rupture openings of UF cladding tubes which had finally heat—
treated at 470°C(Al), 510°C(A2), 570°C(A3)

Fig. 2 TEM micrographs of UF cladding tubes which had finally heat—
treated at 470°C(A1), 510°C(A2), 570°C(A3)
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Fig.3 Effect of intermediate heat treatment on burst properties of the sample
cladding tubes at room temperature when they had been finally heat-treated
at 470°C(A) and 510°C(B).
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Fig.4 Effect of intermediate heat treatment on burst properties of the sample
cladding tubes at 400°C when they had been finally heat—treated at 470°C and
510°C.
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Fig. 6 Effect of final treatment on burst properties of the sample cladding
tubes from TREX B at room temperature and 400°C
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Fig.8 Fractographs of UF and UH claddings from TREX A
after burst test at 400°C cladding tubes which had finally heat—
treated at 470°C(Al), 510°C(A2), 570°C(A3)
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