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Abstract

In Al—Pb monotectic alloys Pb particles are difficult to uniformly distribute over the Al mat-
rix because of the gravity segregation of pb element. Therefore the effects of centrifugally spr-
ay casting process on microstructures and distributions of Pb particle were investigated.

As the preform thickened the size of Pb particle became larger, the amount of porosity be-
came lower and microstructures showed the change from spray-deposition microstructures in the
lower part of the preform to spray-casting microstructures in the upper part of it. The size of

Pb particles, amount of porosity and splat layer boundaries in hot forged preform showed still
less than of as-deposited preform
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Fig.l. Schematic illustration of centrifugal
spray cast apparaatus,

Table 1, Conditions of centrifugal spray cast-
INg Process.

100 mm®
Rotating speed of ato- | 2700 mm
mizing disc
Dia, of Cu substrate 400 m

Dia. of nozzle orifice

Dia. of atomizing disc

3 mm®
Argon Gas

Up-down range of ato- | 0~50 mm
mizing disc

Atomosphere

Up-down speed of ato- | Im/min
mizing disc 20 times /min
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Photo 1. Macrographs of centrifugally spray-
casted Al-Pb preform(B) and as-sol-
idified atomizing trace(A) on the
atomizing disc.
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Fig. 2. Size distribution of undersprayed pow-
der produced by centrifugal spray cast-
ng.
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Fig. 3. Calculated variation of droplet size as a
function of rotating speed of atomizer
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Fig. 4. Splat layer thickness as a function of
distance from chill substrate for Al-4.
Sw/oPb.
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Photo 2. Optical micrographs along the thick-
ness direction of Al-4.5 w/o Pb pre-
form
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Fig- 5. Variation of porosity amount with a
distance from chill substrate
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Photo 3. SEM micrographs of distribution of
Pb patricles{white) along the thick-
ness direction of Al-4.5 w/o Pb pre-
form,
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Fig. 6. Distribution of Pb patricles size of spr-
ay cast deposit with distance from the
substrate,
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Photo 5. Variation of splat layer boundaries
and distribution of Pb particles with
forging temperature in a 50% thick-
ness contracted Al-4.5 Wo Pb pre-
form. (A)R.T (B)25C¢ (C)450C
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Pb preform worn out with rotation
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