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Abstract

Nanocomposites consisting of a nanocrystalline brass matrix (grain size ; 20-100 nm) with sub-mi-
cron sized Al208 particles (50-200nm) were prepared by pulsed current electrodeposition. The mi-
crohardness of the nanocomposite with a grain size of 90-100 nm was approximately 1.7 times higher
than that of a comparable electrodeposit with no particles. However, significant variations in microha-
rdness were not observed between the nanocomposites with grain sizes of 20 nm and the comparable

electrodeposit.
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Table 1 Plating conditions and Vickers microhardness, particle surface fraction and composltions

. Alumina Peak Duty Mat?ix Particle Vickers

No. Plat.u.lg particle Currgnt Cycle Ton Tott gr'aln Surface wt. %Cu/ Hardness
Conditions Conc. Density (%) (msec) | (msec) size Fraction L wt.%7Zn (HY)

(g/L) (A/m? (nm)

1 D.C. 0 450 - - - | 90-100 - 72/98 160
2| DC 20 450 -1 -1 - 00 | 020 | - 265
3 D.C. 100 450 - - - | 90-100 | 0.34 = 280
4] Puse 0o | a0 | 15 | 4 | 24 | 80 - 70/30 | 268
5| Pulse 0 | 3000 | 15 | 4 | 24 20 - 70/30 | 278
6 | Pulse 0 6000 | 15 | 4 | 24 60 - 69/31 249
7|  Pulse 0 12,000 B | 4 | 24 | 70 - 69/31 220
8| Pulse 0 3,000 30 | 8 | 20 | 80-90 - 69/32 210
9| Pulse 20 3,000 5 | 4 | 24 30 0.20 - 280
10| Pulse 20 6,000 5 | 4 | 24 60 0.17 - 270
11| Pulse 20 12,000 5 | 4 | 24 | 70-80 0.15 - 230
12|  Pulse 100 3000 | 15 [ 4 | 24 30 0.28 - 285
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Fig. 2 (@) TEM darkfield micrograph of the brass
by D.C. electrodeposition
(b) SAD pattern of the same sample
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Fig. 3 SEM image of brass-Al,O; composite (No.3 in
Table 1)
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(b)

Fig. 4 (a) TEM darkfield micrograph of the
brass by pulsed current electrodepositi-
on (b) SAD pattern of the same sample
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Fig. 5 (a) TEM brightfield and (b) darkfield mi-
crograph of the brass-Al;O; nanoco-
mposite by pulsed current electrodepo-
sition with Al,Os; particles
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