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Fabrication of Al 6061 Foamable Precursor by Powder
Metallurgical and Induction Heating Method

S. W. Youn and C. G. Kang

Abstract

In the powder compact meliing technique, proper precursor fabrication is very important because
density distribution after foaming and foamability are determined during precursor fabrication process. The
fabrication of the precursor has to be performed very carefully because any residual porosity or other
defects will lead to poor results in further processing. In order to evaluate the effect of the compaction
parameters on the kinetics of the foaming process, a series of experiments were performed. In this study,
aluminium foams with a closed cell structure were fabricated by using both the powder compact method
and the induction heating process. A proper induction coil was designed to obtain a uniform temperature
distribution over the entire cross sectional area of precursor. To establish the foamable precursor
fabrication conditions, effects of process parameters such as the titanium hydride content (0.3~1.5 wt.%),
pressing pressure of the foamable precursor (50~150kN) on the pore morphology were investigated.

Key Words : Foamable Precursor, Closed Cell Al Foams, Powder Processing, Induction Heating,
Compaction Pressure, TiH: Quantity
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Table 1 Chemical composition of po

248 veha

wdered 6061 alloy

Cr | Cu | Fe | Mg | Mn | Si

Ti | V | %Al

0.07 | 0.25 ] 0.25 | 0.89 | 0.03 | 0.65

0.02 | 0.01 | Bal.
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Fig. 3 Multi-turn induction coil with single place

FENAS A BEg AL A7) BY as

(electromagnetic end effect)& l 23} 817 fl& ¥ o
2 AFsiAnh A et Freaiedzke] Azlis A4 e
gxol ek AR, 0mme HAHAY gz

OEJ_ .}n\.ZHEr.T‘ 147] /'\41,__{7} _r‘LE]ﬂ}
(47 10mm)7t AHESIZ o0, el Yoot s
st} male} &% PASAT 80Velstel HetelA
AREEI7] el I Elfish tail) ¥
2Re A

Table 23z ZEAA 719S 4% w7t

& Hehlz 9l

F&tar AHzlo] wre

oy Y ¥

A8l ]

Table 2 Dimensions of induction heating device

(f=40kHz, 304 SS mold) [unit : mm]

Coil inner | Mold inner | Mold outer Coupling
diameter (Dy) | diameter (dg) | diameter (d;) | distance (W)
80 30 70 10

Coil length | Mold length | Coil wall
(H) 1)) thickness (1)
150 130 10
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Table 3 Effect of TiH, content on morphology of 6061

Al foams
. 0.3 TiH, | 1.0 TiH, | 1.5 TiH,
Analysis result T=660 C | T=640 C | T=640 C
Height expansion ratio
(H/H,) 2.6 2.6 28
Mean aspect ratio 1.49 1.75 1.67
Mean equiv. diameter
(mm) 0.92 0.70 0.69
Fraction of porosity (%) 53 54 50

0 (@) 0.3 wt.% TiH,

80~
< (b)) 1.0 wt. % TiH,
mean equiv. diameter : 0,88 504

mean equiv. diametor : 0.701
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Fig. 9 Effect of the TiH; content on pore size of the

6061 Al foams, which were expanded at the
same height
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Table 4 Effect of TiH, content on morphology of 6061

Al foams
Analysis results 0.1 TiH, 0.3 TiH,
Mean aspect ratio 1.48 1.64
Mean equiv. diameter (mm) 1.22 1.08
The number of pores 280 336
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