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Influence of dispersion mode on microstructure and properties
of Ni-Si; N, nano-composite coatings
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Abstract; Ni-based nano-composite coatings with nano-Si; N, particles were prepared on pure copper
matrix by using ultrasonic dispersion technique plus magnetic stirrer technique. The effects of
ultrasonic dispersion on the contents of nano-Si; N, particles, microstructure of the composite coatings
were studied. The microstructure and phase compositions of the composite coatings were analyzed by
SEM and XRD. The microhardness and wear resistance were measured. It was demonstrated that tiie
composite coatings obtained by using ultrasonic dispersion plus magnetic stirrer technique have finer
microstructure and a highest microhardness up to 996 HV and the wear resistance has a significant
increase as compared with the coatings without using ultrasonic dispersion technique.
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LI A BRI R (BHAR) 28 40 mm X 30 mm X
2 mm SR, BRI PR . BT ERN:
GDF-50A/24V & % ¥t #3 4% i3 J8 . KQ-100DB #Y
AN E DI0-2F Rl sh i, EAERE
B4R NiSO, « 6H,0 350 g/1.NiCl, + 6H,0
40 g/1.H,BO, 35 g/1. W@ 0. 5~1 g/1.BE 3%
R 0.5~1 g/l FEEKM0.1~0.5 g/l, EAH#
LR BREE 2~8 A/dm® [ JRE 45~
50 C.pH #3.5~4.5, EEHEBEHKRATH
F ¥ 8 NiSO, » 6H,0.NiCl, « 6H,0 i A B %)
B BmA —E MWK, i E 40~50
CoHEmit L. KHEEm OERER REKN
SHAREEFKBAREETERMAESEAN,
BHRAEEFKMBEREMAEEN, &5
HAEBEFKABREFREYS ., H3NEEk
YR 5 BRI R pH (H, I BB Sk AR M AR 72
I H % T R AL BB R IR

HTHAXRETFASREAEEFSHREEGE
PEHED AR AR L RER, U ABEBRPHRES
EHAR. WEEBRFIBIATSEEMN SLN, 4
KFORL, S A BB H B (B A 8ORD % SLN, 44
KBRS HEE, EBFETRE A 5~6 h,
REBEMAER. RAEESWENEERS
Si, N, KBRS B, HFENT - HERER
ETEREEFHRPH#ETRAERE. GEE2Y

BRERAREEETFARE, BT BEEHRRK
HRECRERGERER Y WO S ERBE, R
EREET/RBEREX. ¥ BRI A 100
CTFHT 10 min FHBHERFREREGIR
HENW)., FREANARERZM(AW=
W, —W,) HERT Si,N, kB ER.

KR JSM-5500LV H#HEERE AR T E
FUHTHEWEAEENMUIES, M H XRD
SR E RS RAR. £/ HXD-
W0 RMBEENMBEAEEBMEE, &
MM-200 EH LRI L HITE A EEZERIRE.
BHERAENR R 1 om?, MBI R 30 mm
By GCr15 B KMER . BT ER AT K 30 N, #% 3
A 200 r/min, BB 5 min BUF A B FXE
FRE, SEH S 25 min,

2 LWHERHHL

2.1 BEESENEAEEEAKRHER

B 1 g 22 75 O A B LR BE Bk 4 BAL B
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dispersion technique plus magnetic stirrer
technique{4 A/dm’)
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AWK THEES., THEBBEBEERN 3~1
A/dm?® B, SRR R IL P k. RUTE A B
SRS LA IR P SR T LUK A5 45 5 4 20,
RSN A E G HZ.
2.2 SHAAXNEEHTN SRR
FERWEE N 4 A/dm® JREHR 45 *C.pH
ik 3.8~4. 1 g RT[E] 2 30 min BEW H Si; N,
BURBURL W E 7 10 g/l L& T XA
AW 87 A BRI E A B2 SLN, 48K
TORL B B o B AT E L A R NER 1 R,
£1 SBAAXNER P AKX S, N, Fs R EBRENK W
Table 1 Effect of dispersion modes on the nano-Si, N,

particles content in the composite coatings

LB ok BE B Sis Ny 9ok 0B B B vk A 1Y
B ok, FESEMCR Si N, 99K UKL & ik
10 g/ B, BE R P Sis Ny 44 K J0RL BB e A
B IR B, HBBOP SN, G4 OK BURL BB Uk
BEXf 2, A AR R AT B R B Y Sig N 44 K BURE e
SRREM, XRmBERT Ni @ FIRKEL
M Ni B TR, T EIR T SN,
KBATEEE TR RREKE.
F2 PR SN, BURLR B EXE
B o B R R R R
Table 2 Effect of the nano-Si; N, particle content in bath

on the particle content in the composite coatings

AORBRL RM PR BAE EERHR MERR
FEWE  #iH Bt R MR EYLEBE

B Sia Ny J0RL I RS B/
PLAEFE 75 0o B+ HLAR BE H

PEWR D Sis N, UKL
BREKE/(g-17D

FREAB/Y% 144  2.74 1,56 6.56 2. 80
WA B/Y% 3.93 7.31 4.25 16. 42 7.46

M LT LR W, 7 8 AT 500 B0 18 2 AL AR
BEFERMET AR T SiaN, 94K FURL BT 2 ok
BRI #Or A B L. HIRE AT R
7 A B TR TE B h B Sio N, UKL 4 A B 1Y
SLBA T A RBAR . T AR R A
DHOEAB X BOR . FEF, 78R 8 K
B A EEREEEWMESEE D
SisN, ZORBURL B & B . PSR 2 02 (6 Bk 72
PR BE LR . BEYLBRDE P BE 3, W
VAL 38 B 34 A, R E B P IR A RO R L
HHR BB R T WEE. Mk, gk s
R AR 22 TH B OB BB R 2, OB PR AR 1N
JUBRAUAR L K. 1 3R B e i, AR Bk
B 48 3% T ) SO 508 AR R L 980 X B A 2% T
R4 PR K o 0 X LA A 380 B A B AR 3R
i, 7 i i B 2R M T IR R H R4
B 4 TR A 1] 4 ik 4 TR I g 9 A3 3% T T
ABEW . Bt B8R 2 O 18 3 LR P AT 45 3
RAERR.

2.3 ERPBHSBMNEETHRHNSBHYPA

FERWEE N 4 A/dm® JRE R 45 C.pH
{E4 3.8~4. 1 EBAER 8] 24 30 min P+ Si; N,
GEKBRL R RRE RN 5~30 g/l W TEE&HETF,
BE SRR A1 7 352 20 RN 1% 3 LR BEF P Fh
ST T W Sia Ny 9K BB B W X &
EBEZ T Sig N, GhOK FURL R B ¥k B B R, 45 2R
mE 2 . ATLLE W, B2 SN, 49K 5

5 1.21 0.96
10 3.51 4. 88
15 3.02 3.44
20 3.10 3.37
25 2.86 3.66
30 2.21 . 3.55
2.4 HBAANEEEERREENTELEMN
A

B 4 O 7S I A3 RO 12 B AL B FUL AR
PEmimp A B 75 X T RS8R 0O B R W R
SiyN, OKBRR R E R ERLGER ., EAHET
ZEEON HREE 4 A/dm” B 45 C . pH H
3.8~4. 1 B[] 30 min, I fof il JE 90 R
M AT 50 g, BRIEHFIAIY 15 s, W LI Y, Bl
AT, G HEZ T IAE RSB P SN,
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Fig. 4 Effect of the nano- Si; N, particle content
in the bath and the disperse modes on
microhardness of the nano-composite

coatings
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K BRI B W 19 8% 0 T R o A O R M B
Fg/IWBHEEER REGEETHR. RE
WEER T 10 g/1 B, SR F 75 0 43 BBOIN AL AL B
REERNE AEZEN B MAEEEMH 0 HOF
THRMME AV BHEFR BN E & 42 B B
MB M E (800 HV), FEHEREE P SN,
BRPAEBERE EERP S AELS, B4
AR TR B (L% 1 Fik 2), M 5
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Fig.5 Microhardness impress of the composite coatings
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Fig. 6 The curves of time-wear loss of the
composite coatings obtained by using
two different disperse modes
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SR P A 75 A BN A AL BE P B R T B B
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