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Technological investigation of Ni- P PTFE electroless composite plating

Zhang Shuyan, Hu Sanyuan
(College of Engineering, China Agricutural Universty , Beijing 100083, China)

Abstract In this paper, the technology of electroless Ni-P-PTFE composite coatings was experimentally investigated
aiming at the requirements o a part, such as pump and valve, for their anti-wear and anticorrosive properties. The e&f-
fects o the technological parameters, such as PTFE concentration, surfactants and their concentrations, temperature,
pH value and agitation, on the volume percentage of PTFE particles in the deposit and the deposition rate were tested
and analyzed. The optimum bath and technology of Ni- P PTFE electroless composite plating was developed. The tech-
nology is that CTAB is 60 mg/L , NPE5mL/L , PTFE particle concentration 5g/L , pH value 4. 8, temperature 90  and
agitating discontinuously. The results show that the process has a stable and homogeneous deposit with high quality,
the distribution of the particles in the plating layer is pretty uniform, the percentage of the PTFE particles in the plating
layer is 20 % and the plating thickness is 204 m.

Key words electroless composite plating; polytertrafluoroethylence; surfactant

-

Ni-PPTFE
1 1 [5] 1
[1]
Al,0O3 SC CaF;, Ni-PPTFE
MoS, (polytertrafl uoroethylence , , ,
PTFE) 1?1, '
PTFE
1
; , 38 mm x 12 mm X
) [54] 1 mm : - - -

: 2005709710

) ; , , , ,E mail :husanyuan @sna. com



2 Ni-PPTFE 71
DZKW- 4
2 T
’ L’Z\ =
4X1 : = w (PTFE) 5
= =
PTFE =
’ ) 3 4 5 3 1
PTFE p (PTFE)(g-L™")
1 PTFE p (PTFE) v
v =10 0002 m/ (Sp) w (PTFE)
v Um/hA m .9:; S Fig.1 Hfect of PTFE concentration on depodtion rate and
2 PTFE content in deposdt
.cm”; t hip )
7.8g/ cm® 2.3
,PTFE , PTFE ,
, 86 94 ,pH4.0 5.2, 18 mN/ m
2 PTFE : 7
2.1 PTFE 3
PTFE ,
[879] ,
PTFE ( ) (
1 5um ( )3
2.2 PTFE )
: L (1 , (
PTFE w (PTFE) PTFE ) (
p (PTFE) 1 , )
p (PTFE) v p (PTFE) PTFE ,
 PTFE Ni#* :
H2PO2 p (PTFE) . 2 , PTFE ;
, ; w (PTFE) , PTFE
p (PTFE) , P(PTFE) >5¢/L ) ) '
w (PTFE) :
p (PTFE) , ' '
, Ni-P , P (PTFE) PTFE
5g/L [10]
PTFE p (PTFE) , )
Ni** :
H>PO> , Ni P , , PTFE
PTFE , PTFE '

p (PTFE) =5¢g/L

: PTFE



72 2006 11

1 PTFE
Table 1 Hfect of the different surfactantson depostion thickness and PTFE content in the depost

+ +
h/J m 5 10 0 10 15 15 24 0
w (PTFE)/ % 3 8 0 6 9 10 25 0
, 0] ,w (PTFE) PTFE
PTFE w (PTFE) : %0
2 , 18 30
60 mg/ L ,
( ) 9 e 167 w(PTFE) 3
( ) 5mL/L , U = =
o 14d 20 E
w (PTFE) , g %‘
, S 12 15
q
PTFE 1%¢ 88 90 92 5410
Table 2 Hfect of composte surfactants concentration on depo- e
dtion rate and PTFE content in the depost 2 t v PTEE
o( ) ) vl w(PTFB)/ w(PTFE)

Fig.2 HEfct of temperature on depostion rate and PTFE

(mg/L) (mL/L) G/ h) % content in deposgt
1 40 1 16.3 14.8 2.5 pH
2 40 5 20.0 17.9 : U pH
( 3) [11]
3 40 10 22.1 20. 2 '
pH H ,
4 50 1 15.5 13. 4
, w (PTFE) pH
5 50 5 17.9 15.3 . pHA8 : |
6 50 10 17.5 15.6 OH- H* ,
7 60 1 19. 4 17.7 PTEE : ,
8 60 5 22.9 20.5 Ni-P ,
9 60 10 11.0 8.6 w (PTFE) pH 4.8 |Ni-P
PTFE
2.4 , w (PTFE) , pH 4.8
, v
15
PTFE w (PTFE)
2 v , N =
= =
w (PTFE) E 5
) PTFE , 1 <
PTFE , PTFE
; PTFE ’ 3 pH v PTFE
, w (PEFE)

, , FHg.3 Hfcteof pH vdueon depodtion rate and PTFE con-
tent in depost



2 : Ni-P-PTFE 73

2.6
2 1
, Ni-P
PTFE
, Ni-P-PTFE
: , ,PTFE
59L,
60 mg/L ,
5mL/L; , 88 2 |,
pH4.8,
3
3.1
PTFE ( 4 PTFE
w(PTFE) 20%, 20U m

4 ( x500)
Fig.4 Surface microstructuresof composte deposts
3.2
, :Ni-PPTFE 5%(
) Nad 10 %( ) HA 40 %
( ) NaOH
,,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

, 40% NaOH 72h
0.109 mg/ (dm?- h) ;

400 1h 975
HV ,
4
1)
60mg-L "t
5mL-L"* PTFE
Ni- P
2 ,
Ni-PPTFE , ,
PTFE 15% 20 %,
10 20U m
[1] . [M].
,1999:12°16
[2] , ,
[M]. : ,2002:1367137
[3] , . Ni-PPTFE [J].
,1995 ,28(7) :10°11
[4] . (2)[3].
,2004 ,10:50753
[5] . Ni-PPTFE [J].

,2002 ,15(2) :14°17
[6] .
[J1. ,2003 ,22(5) :13716
[7] Zhao Q Liu Y ,Muler-Seinhagen H et . Gaded Ni-P
PTFE coatings and their potentid applications [J]. Sur-
face and Coatings Technology ,2002(155) :2797284
[8] , ) .. Ni-PPTFE
[3]. ,2005 ,
39(2) :2067210
[9] Matsuda H,Kiyono Y ,NishiraM ,et d. Hfect of cationic
surfactant on depostion behaviour in eectroless Ni-P
PTFE compodte plating[J]. Transactionsof the Ingtitute
of Meta Finishing,1994 ,72(2) :55757

[10] , Ni-P-PTFE
[3]. ,1997 ,31(3) :53758
[11] . [M].

,2000:12714

http://www.cnki.net



