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EFFECT OF SURFACTANTS ON PERFORMANCE OF

Ni-P-Al, O,-PTFE COMPOSITE COATING

ZHAO Dong,HUANG Gen-liang
School of Materials Science and Engineering , Jiangsu University, Zhenjiang 212013

Abstract : The effects of surfactants on the dispersion-state of Al,O, powders and PTFE particles in the
depesited composite coating and the properties of the coating were investigated by orthogonal tests. Results

showed that particles could be dispersed well by dispersant made up of positive ion surfactants and non-

ion surfactants,and then the better wear resistant and antifrication coatings could be made.
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Table 1 Factor-levels for electroless composite plating

eV 1 2 3 4
A AL O, WiNE, gL 6 8 10 12
B PTFE ¥, ml/L 5 10 15 20
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Table 2 Orthogonal form of electroless composite plating
ALO, WiNE  PTFE Fomit AR o - B JE g A ALO, & FIFE &R
/L ml/L ﬂ’;@ ZHEA ZHSI2 MPa mg mass% mass%
6 5 st 1 1 4106. 2 2.6 6.6 4.3
6 10 s2 2 2 3969. 0 2.0 5.7 5.3
6 15 s3 3 3 3900. 4 1.4 6.2 7.7
6 20 s4 4 4 3782. 8 1.8 5.1 7.8
8 5 s2 3 4 4488.4 2.8 9.7 3.5
8 10 st 4 3 4214.0 L5 8.4 5.9
8 15 s4 1 2 4047. 4 2.0 6.3 7.0
8 20 s3 2 1 4008. 2 1.7 6.8 8.4
10 5 s3 4 2 4596.2 2.1 11.5 4.2
10 10 s4 3 1 4165.0 1.8 7.5 5.7
10 15 st 2 4 4321.8 1.3 9.4 6.6
10 20 s2 1 3 4037.6 1.7 7.1 7.1
12 5 s4 2 3 4508.0 2.9 10.1 3.8
12 10 s3 1 4 4243.4 1.4 8.7 6.1
12 15 s2 4 1 4125.8 1.7 7.3 6.4
12 20 st 3 2 4067.0 1.9 6.6 6.9
Table 3 Results of orthogonal tests BB R R R i BB AR AR R W fE A = T
Foki\[H 2 HZA FEZB EEC =H1 23H2 AL O, BURLINE RN, T ETELEE S3 RETEMRIE ik
K;;  15758.4 17698.8 16709.0 16434.6 16405.2 AWM N H AR ME R TR, Ik 4 iR,
R K,  16758.0 16591.4 16620.8 16807.0 16679.6 Horp B R AR 2 300°C x 1 h LD S S2IG IS
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; . . . . .
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WER, 1.1 4.0 1.9 0.8 0.7

Table 4 Effect of surfactant on microhardness/wear
loss of composite platings, MPa/mg)

=14 FEFEHFR IR, mg/L

4 ED) 50 100 150 200
3.1 3959.2/2.6 4096.4/1.7 4214.0/1.5 4106.2/2.3
2.1 4125.8/1.7 4400.2/1.3 4243.4/2.0 4076.8/1.7
1.1 3812.2/2.0 4263.0/1.2 4076.8/2.1 3890.6/2.0
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Fig. 1 Surface morphology of coatings obtained by different surfactants, S3(a), S1(b), S2(c) and S4(d).
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Table 5 Properties comparison of
composite plating with other coatings

. post  microbardness W€ fliction
platings procedure .
treatment MPa mg coeffiecient
Ni-P 89°C x1.5h 400C x1h 9711.8 5.30 0.30
Ni-P-Al, 0, 89°C x1.5h 400C x1h 11201.4 3.30 0.40
Ni-P-PTFE 89°C x1.5h 300Cx1h 5056.8 1.70 0.21

Ni-P-AL,0;-PTFE 89°C x1.5h 300C x1h 6409.2  1.30 0.28
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Table 6 Result of corrosion resistance test of electroless coatings

platings

- Ni-P Ni-P-Al, 0, Ni-P-PTFE Ni-P-Al, 0;-PTFE
status time , h
48 5.7 11.3 6.2 8.6
as plated
corrosion mass 96 9.7 17.1 11.5 13.5
gain, mg 48 11.2 18.5 13.1 14.7
post treated
96 19.6 27.2 21.9 23.4
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sopearence % R EREY RN B S ALY
48 —BEBE R — BB B R — LB R — LB
post treated
96 JREREE M LA AR SRR

FiT, Ll 9 - T e R K4 1 R SO T AR P2
KALE, FT B LR R A, SRR N Fe B TR, 5341,
CHLAI R B 1 98 9 i P T 2 R T O TR AR 15 , 3
FSRAEBAL AN BT LIZE TR T MR R 80
ATT LB B e S R ZE 4 TR P IR B RS 2. (HE R
AL URCN RE S F BB B, A TR 5 & B it
UL M R FRAREEEAMNE - S EE &7, Al
Z. WEEERE, R hEER2 ~F 4 PR, EARL R
2t 1, AFNE 100 mg/L.
2.3 REFEERABRFMELN

BRI, HE B EHEENZHREL,BHE AR
Z,C B/ BB RIS IR A RN, B3R 3 PR S
SR B, A, C, , BIF AN PTFE 3L3% 5 mL/L,AL O, UKL 10
o/L LK S3 REEWH. W FBRETS, %3 IHEERE
7, FEE B REMRA, B C R, A B/, AT R 2
£ B,A,C, , BN PTFE FLik 15 ml/L,S3 35 7 3 30 LA %
AL O, ki 10 o/L. ZZ & X MIFMIEIR R E , EFME X B
FHE—EHERN AT CXFE T BB MEFE. T
F# B, Bl PTFE LR IME T , BAREES 15 ml/L B4
R T S ml/L R T —2 HR BR T HEHE
HREMNS , XX FERMEBERMNE S EERIEEXREE.

HIG, 55 X I E R, &% B, A, C,, BIFR N PTFE

FLIB 15 ml/L AL O, UKL 10 g/L LAk F S3 % M.
2.4 EEMEELR

B A At T2 4831 ) (Ni-P) -AL O, -PTFE 52 A48 2 )
BB T BB PERE 55 Ni-P Ni-P-AL O, \Ni-P-PTFE {£2%
EZ B BN 5 R « (Ni-P) -AL O5-PTFE & £ 48 /2 19 B
AR T Ni-P 882 | (Ni-P)-AL O, #§ 2 ,(HH B & FEHR

AE/ un

Bl fiST Ni-P gEZ A (Ni-P) -AL O; 452, X 2 T AL O, if
BER BT LGEALEIR Ni-P 8, RS AR T 1 e
FIHER, ZEHZ ) PTFE o B A Y 1R A B R 1
AR RN R I AR A, MBI T R R A, iR
1 T TR A

R A 3. 5% FACMB R R RB A RN,
REESHZHT BRI REH 1, 5 Ni-P 2 TH
B25H]. A0 BE RS AR, T v RE tL A BT IEAR,
IR K 6 .

3 &t

RGN AL A S B AR BB o B AR R
LARAESRZ oA i R SO VR B M. 45 51— LA Y
bY A5 SR B F) 2 TR 375 PR A PR B K. PRS- 3R T I 151 5 AR S
TEREEEMNU 2.1 6, BEE NN
KEACE AR R LI, FH OB ER R N i35 Bk
188 (Ni-P) -Al, 05 -PTFE 545 /7 2 U tH AR 7 1 ik P OBl 28 4k
A, LA K RS R R

SEHk:

(]2 7 A= S R [M]. dbat Ak Tl i 4t ,2003. 4.

[2] P&t BRR. EAHFEEILN KRBT ZHEEME[I]. %
Ti$ A ,2006,35(4) :48.

[3]250e5 , T AL BB R I [ M. Jb5T: [ By Tolk iR
#L,2000. 6.

[414ER , tte, 5 5 2. BB BB SEAR[M]. dbat kT
b H AL ,2005. 4.

(5] M0, R . R s ) o R [ M) B3 b Tl
AL ,2003. 5



