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A Study on the Multi-Billet Extrusion of the Two-Layer Tubes by
CDA 365/A11100 and Al 2014/A1 1100

H. S. Kim, K. H. Lee, S. S. Han, C. H. Han

Abstract
A new forming method for metal/ other metal two-layer tubes by multi-billet extrusion (MBE) is introduced. The
forming possibilities of two-layer tubes CDA 365(inner)/Al 1100(outer) and Al 2014(inner)/Al 1100(outer) by MBE are
investigated according to the given frictional condition and die profile. The results show that two-layer tube composed by
two types tube as abovementioned can be manufactured by MBE. Some stated variables in the forming process such as
effective stress and normalized pressure at welding surface are analyzed by FEM code (DEFORM™-3D)
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Fig. 1 Die set used for forming of two-layer tubes
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Fig. 2 Schematic diagram of the multi-billet extrusion
process (1/4 model)
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Table 1 Simulation conditions
Item Value
Ram speed 2 mm/s
Temperature of die 400 C
Temperature of billet 450 T

Friction factor 0.7

Dimgnsion of billet @15 xh 30, @15 xh 42
(inner, outer)

Total extrusion ratio 8.9
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Fig. 3 Simulation result of extrusion (unit: mm)
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Fig. 4 Stroke vs. load curves for the forming of two-

layer tubes
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Fig. 5 Distribution of effective stress at the welding
Al 2014/A1 1100
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Fig. 6 Normal pressure at the welling plane Al
2014/A1 1100 (a) inner billet (b) outer billet
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Fig. 7 Distribution of effective stress at the welding
CDA 365/A11100

)
Fig. 8 Normal pressure at the welding plane CDA
365/Al 1100 (a) inner billet (b) outer billet

t} 202 CDA 365/A1 1100 3% st A% B
%ttt CDA 365 2 Al 1100 9] FE38L Fig. 79
el vhel o] Z+z; 83 MPa, 35 MPa ol B
¥ o] Fig. 8 ¢ 2] 330 MPa X & 7}Ht}. ¢

AL $& 2D vastd 4 ) ol ¢ HE ¢
g2 7iEe 4% AEY WS &A% 95 2
A Aol Witel FBaA o]FjW AE % &

Act.
4. 8 E

ol AFoN e e AL U 4
A3tk

s
(3) Al 2014/A1 1100 o] &3} CDA 365/Al 1100 &
de BT HEY gHol % i‘}@l ol 5% FF
7 4Eo] 7bed Rz e o)¢ Fo
e BFAAYG oTaAY HEE 7 Ao
1=

[11 Z. Chen, T. Murakami, K. Ikeda, 1996, Multi-billet
extrusion characteristics of zirconia/stainless steel
two-layer pipes, Journal of the JSTP vol. 37 no. 431,
pp. 1328 ~1333.

[2} Z. Chen, K. Tkeda, T. Murakami, T. Takeda, 2001,
Extrusion behavior of metal-ceramic composite
pipes in multi-billet extrusion process, Journal of
Materials Processing Technology 114, pp. 154~
160.

[31 Z. Chen, K. Ikeda, T. Murakami, T. Takeda, J.-X.
Xie, 2003, Fabrication of composite pipes by multi-
billet extrusion technique, Journal of Materials
Processing Technology 137, pp. 10~ 16.

[4] J-X. Xie,, T. Murakami, H. Takahashi, 1991, Hat
forming of aluminum and brass popes by multi-
billet extrusion method, Journal of the JSTP vol. 32
no. 362, pp. 353~ 358.

- 336 -



