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Abstract A nitrogen gas atomized aluminum powder was consolidated by powder-in sheath rolling method. A

pure aluminum tube with outer diameter of 12 mm and wall thickness of 1 mm was used as a sheath. The aluminum
tube filled with the aluminum powder, first, was cold-rolled to the thickness of 6mm for preforming, and then
consolidated by the cold rolling and/or subsequent hot rolling at 360, 460 and 560°C. The aluminum powder
compact fabricated by the sheath rolling showed high relative density more than 0.96 at any rolling conditions.
The 0.2% proof stress increased with increasing hot rolling reduction and hot rolling temperature. Tensile strength
was hardly affected by change in the hot rolling reduction, whereas it decreased with increasing hot rolling
temperature. The powder compact showed the large elongation when cold rolling or hot rolling reduction was
large. It was found that the sheath rolling was an effective method for consolidation of aluminum powder.
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Fig, 2. Experimental procedure for vonsolidation of Al
powder by sheath rofling,

Table 2. Reduction schedule of cold rolling and hot rolling
in sheath rolling.

Thl?kness of Cold rolling  Hot rolling Thickness
specimen after . . after sheath
. reduction (%) reducsion (%) .
preforming/mm rolling/mm
50 0
44 10
38 0
6 2 3
A 28 30
Fig. 1. SEM micrograph of high pure aluminum powder 16 40
used. 0 50
Table 1, Particle size distribution of high pure aluminum powder used.
diameter/m 75 63 45 35 30 25 20 15 10 5 !
% 1.1 20.1 13.7 18.9 12.2 10.4 9.2 8.0 4.4 1.7 0.3
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Fig. 3. Variation in Vickers hardness in width direction of
aluminum powder compact fabricated by sheath rolling
(hot rolling temperature: 560°C).
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Fig. 4. Changes in relative density of aluminum powder
compact with hot rolling conditions in sheath rolling.
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Fig. 5. Effect of hot rolling conditions on tensile elongation
of aluminum powder compact fabricated by sheath roll-
ing.
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Fig. 6. Effect of hot rolling conditions on UTS and 0.2%
proof stress of aluminum powder compact fabricated by
sheath rolling.
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Fig. 7. SEM micrographs of fracture surface of aluminum powder compact fabricated by sheath rolling. Observed at cen-
ter of width direction after hot rolling by reduction of 0%(a), 10%(b), 20%(c) and 50%(d) at 560°C.
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Fig. 8. SEM micrographs of fracture surface of aluminum
powder compact water-quenched after holding for 0.5h at
560°C. Cold rolling reduction before heating is 44% (a),
0% (b) respectively.
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Fig. 9. Optical micrographs of aluminum powder compact
fabricated by sheath rolling. Observed at plane perpen-
dicular to transverse direction(TD) after hot rolling by
reduction of 10% (a), 20% (b) and 50% (c) at 560°C.
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