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Crystallization behavior of Al,Os; nano composite
coatings prepared by electroless plating

GAQ Jiaqgiang, LIU Lei, SHEN Bin, ZHU Jiarhua, HU Wenrbin, DING Wen-jiang
(State Key Laboratory of Metal M atrix Composites,
Shanghai Jiaotong U niversity, Shanghai 200030, China)

Abstract: Nano-particle reinforced NFP matrix composites were prepared by electroless plating. It's shown that ALO3
nano-particles co-deposite evenly in layers according to the results of TEM. Al,03 nano-particles cause the crystallization
temperature of the composites to drop, and NizP precipitate after heat-treatment at 230 C for 24h in Nt P-Al,03 coating.

The microhardness of the layers increase greatly due to nano-particles, and the microhardness of NrP-Al,03 coating is

HV 1193 after heat-treatment at 400 ‘C for an hour.
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Table 1 Main composition and operating

parameters of EN composite plating

P(NiSO4° 6H,0) / P(NaH,P0O,°H,0)/ P xALO3)/
(grl™") (gl (gL™)
20 25 5~ 15
?(CH3CHOHCOOH(88%))/ .
_q Temperature/ C pH
(mLeL™")
3.3 90 %1 4.3~ 4.8

BCHI B 1000m L T-Heph b, M7 2 3
th > 2B > P AR - FeE ISR g -
MR~ HE pH A RIB%( 55 NaOH F¥ ORI,
Joi FH & KB BORS R 48 28 B 22K 1 pH 1H) . B/
AN — & LR M AR E R T .

KRB ERRE, RS 65mm x 40mm
x 1. 2mm . AR 3 F 7R % . HohER
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VeIm Al - W% — PR iR IR A (R P R T B ) 25 8
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FEE— VB W .
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Fig.1 SEM morphology of NrP-Al,O3

composite coating
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Fig.2 TEM image of NrP-Al,03

composite coating
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Table 2 Composition of NrP-Al,03 layers

with different concent( mass fraction, %)

P(ALO3)/

o ALO; P Ni
(g*L™ )
5 4.14 6.78 89. 08
10 11.89 7,75 80. 36
0(NtP) 0 8. 12 91.88
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Fig. 3 DSC peak temperature of
NrP-Al,O3 and Nt P coating
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Fig. 4 XRD patterns of electroless plating
NrP-ALOj3 coating after

different heat treatments
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Table 3 Microhardness of NrP-Al,03 composite

coating after different heat treatments

P(ALO3) /(gL ") Heat treatment M icrohardness( HV)
0(NtP) RT 509
5 RT 578
10 RT 593
10 200°C, 24h 594
0 230°C, 24h 657
10 230°C, 24h 882
10 250°C, 24h 908
10 400°C, 1h 1193

RT —room temperature.
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