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Fabrication of an Al Capsule for the Hydraulic

Rabbit by Friction Welding

Norikazu OOKA and Hiroharu ITAMI

Division of JMTR Project, Oarai, JAERI

( Received September 29, 1976 )

Al capsules for the hydraulic rabbit in JMTR have been
fabricated b& fusion welding. In fusion welding, however,
there are the following problems: defects formation in welding,
thermal effect on the specimens before irradiation and high
fabrication cost. Tests were carried out on the friction
welding of capsules in order to eliminate the difficulties.

As the results, it was confirmed that friction welding is the

most suitable for fabrication of the Al capsule.
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Table~l Characteristics of friction welding
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Table 2 Weldability of materials by friction welding.
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Table 3 Chemical composition and mechanical properties
of Aluminum.

M &% AIO50BE-F M ¥ JIS-H4040 NHEFT 11603
it ¥ # K 7 R R
K4 %| Cu Si Fe Mn Mg Zn Ti AL | FIkEy | W&
#, A% [0.05LF [0.25)}1T |0.401LF {0.05LF [0.05ATF {0.05AT |0.03JLTF (99.50/L L 6Kg/mndAt] — %
e 0.03 | 0.0° | 0.29 TR 0.01 0.02 | 0.01 {99.55 11.0 42.8
Table-4 Welding condition
EEAHE O & B T }i' .
[No 1 e b fi{mm) | Grepom) (mm) *® %
1 6 1800 147 Ik, 24, ¥E
2 4 ¥’ 111 »
3 3 " 117 =z}
4 ” 4 88 S5k, &£, EE
5 4 4 8.6 s
6 " ] 86 T O
7 " " 6.6 U 31R, £, BE
g8 " a 6.5 | A— 2
9 " # 94 51k, &#H, BE
10 " ﬂ 9.5 A=z b (FW)
11 " " 135 Sz}
12 " " 132 | 9I%, &4, BE
13 " " 87 ~—aF
14 4 " 153 "
15 3 " 106 F M
16 ” " 85 A=z}
17 # L4 105 w
18 " " 106 ¥
19 ' " 91 "
20 " ¥ 90 I3
21 # " 8.9 "
27 v ” 145 "
23 " " 87 B
»HEBROBALTEK
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Table 5 Nondestructive examination results.
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Fig. 1 Schematic drawing of "Rabbit" capsule.
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Fig. 2° Conventional type process in friction welding.
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Fig. 3 Fly-wheel type process in friction welding.
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Fig. 8 Tensile strength vs various upset condition.
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Burst pressure vs various upset condition.
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Fig. 9 Microhardness across the interface of Aluminum.
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Fig. 13 Schematic illustration of various upset collar.
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Photo. 1 Friction welding machine.

Photo. 2 Tensile test pieces

after testing.
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Photo. 5 Microstructure at weld interface.

Photo. 7 Liquid penetrant examination
ghowing flaw indication.
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Photo. 8 Helium chamber for friction welding.

Photo. 9 Photograph of friction welding
machine using a helium chamber.

Photo. 10 Cross section of "Rabbit" capsule.



