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A Study on Characteristics of Al-Pb Strips and Its Sintering Behavoir

Jong-Tai Moon *, Young-Kun Lee*, Yong-Ho Lee’, Sung-Suk Cho"*

Abstract

By using the centrifugal atomization, which is one of the rapid solidification processes, Al—5,10wt%Pb
alloys which are monotectic alloys were melted at 150K over two liquid phase line in the phase diagram. The
melted alloy was poured on the rotating disk, being made into atomized powders, and then the solidified
mucrostructure and morphology of the powder were investigated.

This study converted the produced powders into strips by strained powder rolling. According to sintering
temperature, the microstructure and hardness were investigated.

The solidified structure of the powders were almost cellular dendritic structure. Pb particles (2.0—3.0uxm)
were fairl distributed in the Al matrix. Powder shapes were irregular. Rolling property and the compacting
was good, respectively, because of increasing mechanical interlocking and surface area in the small size
powders. With increasing temperature, the boundarys of powders were in porous form due to the diffusion,
Pb particles which were surrounding the pores were inverse —segregated at the surface of the powders. With
increasing of sintering temperature, the hardness of the powders and the strips decreased. In particular

rolling —strip, the hardness abruptly decreased due to the release of work —hardening.
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Table 1. Chemical composition of rapidly solidified
Al—5, 10wt%Pb alloy Powders.

(wt.%)
Nominal Analyzed Composition .

Composition Pb | Fe Cr N1

Ai-5wt%Pb | 3.81 | 0.13 | 0.01 | 0.01
Al-10wt%Pb | 7.64 | 0.31 | 0.06 | 0.04
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Fig. 1. Schematic representation of the strained pow-
der rolling (SPR) methods,

Table 2. The classification of the strips by particle size and composition,

Strip Number Composition Particle Seze(um) |Strip Thickmess | Reduction Ratio
M-1 Al—5wt% 5768 = 377;? 1.1-1.2 85—86.3
M—2 Al-10wt% T5—00 — 46% (mm) (%)
M-3 Al-5wt% 150—180 = 24% - —88

0 iy 0910 87.(50/ |
M—4 Al—10wt% 250~300 = 529 (mm o
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Photo 1. Optical microstructure and morphology of

Al—10wt%Pb alloy powders (45—90um).
(a) microstructure (b} morphology
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Photo 2. Scanning electron micrographs (Back Scattered) showing Pb distribution in Al-5, 10wt%
Pb powder alloys.  (a), (c) Al-5wt%Pb powder alloys (Atomized Temp. 980%C).
(b), (d) Al-10wtZ%Pb powder alloys (Atomized Temp. 850C).
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Fig. 4. Schematic stage of particle behavoir in powder
rolling process.
(a) Stage 1 : particle rearrangement,
(b) Stage 2 : Hlastic and plastic deformation of
the particles.
(c) Stage 3 : Densification.
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Photo 3. Scanning electron micrographs (X —ray Pb distribution) showing Al-5,
10wt% Pb Strips in the longitude direction.

(a), (b) Al-5wt%Pb.
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(c), (d) Al-10wtZPD,
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Photo 4. Scanning electron micrographs (X —ray Pb distribution) showing

sintered strips in the
(a), (b) Al-5wt%PbD strips.

longitude direction at 300°C for 30 min.

(c), (d) Al-10wt%Pb strips.
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Photo 5. Scanning electron micrographs (X—ray Pb distrubution) showing
sintered strips in the longitude direction at 500°C for 30 min,

(a), (b) Al-5wt%Pb strips.
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