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Abstract

The mechanism and application of Ni-W-P electroless plating, the process and research status of
Ni-W-P electroless plating were studied in this paper. Ni-W-P electroless plating provides a coating
with high hardness, wear resistance and corrosion resistance on the surface of the substrate, so
that different substrates can meet the requirements of different application environments. The
electroless plating process should be improved, to further improve the properties of the coating,
and meet the requirements of some complex processes and harsh conditions.
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1. 5|8

b 2% 2 R AL R S A IR B s B ) SR BEAE (AL R T DU — 2 AR R ASYE 2 . Ni-W-P (L2288 2 1
Ni-P {22 A BN T W e &, fE— @& FETI 28 T2, Ni-W-P 545 Ni-P & &8 Z M
tb, BAfE5E It M. B s, B8 2 0 S R R R 5 B s, kB s T

I IR [2].
2. Ni-W-P (LRI IR R B A
2.1. Ni-W-P L ERH1 2
FERAT Ni-W-P AL 2200, fRAEE P23, 15 RGP oKW N R3]
Ni** +2H,PO; +20H™ — Ni+2H,PO; + H, (1)
WO?™ +6H,PO; +4H,0 — W + 6H,PO; +3H, + 20H" ()
4H,PO; — 2P+H, +2H,PO; +20H" 3)
H,PO; +H,0 - H, + H,PO2" 4)

FERA BRI RENHLT, KBRS MR AESE T, Hh—MayR rasss
A Hy 55— T AR TR, KA PR 2], — R AR B Ni*TR WOJ 43 i Ji
SR, MTERE. BURZ: 55— AR i AR BB R AR A T K, R A AR
FRIEAMB . LR T B AR TR AR A 2 Rl R A (4]

2.2. Ni-W-P L2 ER R A

AR BEA R HOR IR, S AR R AR Fa SRAWTH B, et 147 R0F 78 1A W e A
TRAC. Al S PR AL AT BERE R IR ZARE . B it . R v AR SR T R L X R AL 71,
PR AE RS B ER R AR RERB A RE) HH B L[5

Ni-W-P 222 B A A RORERE T B AR G MRS R, e A LA AR RE R VR, 2 —
PR G 0 PR Ak AL R ORIV SRR R B, ] AR AR IR AR 1 S, Pk AR 2R BRI T A
Mo Ni-W-P AL AR AU N AR H T2, iR AT s ATk RS AT L AE R 2 Tl s 140
AHIRLH6] [7].

3. Ni-W-P 4EERMTE
Ni-W-P (L2258 T 2 B A AL B, BIE B, Mibs = ARk
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3.1. MAETZ

FERERERT, v 1 R R R SR RM AT, DR E R R M N W B E R 534, X
FHER T ZMREZ, AN T2, FUCH AN, Bril. BRI SoKPESE LAY

HURAE B A SR R DD R B — € RS, BRI ARIT B o HUBRALBE 3 252 0 T 3R IDEH, Bk
AR ISR LI S5 R MIFEMT o 3 BRI M, W MR SRR M4 o W FREAT AL
WG, PG R A EAEE BTG . AR ARG A, W AURAI A EHER MK S, BRE SRR
Qe S5 . BRVE A F SRR 1 R MR I BORE < R A ARR TS AL I R . e AR 2 BV R MR
SRt oy I LEBCHT R S8 S SY, AT DUGRAIEAS 315 R0 R &5 S PR RO AF . /KPR HIAE TR
1B BB TR R E SIS N P T h &k, A %5 4.

3.2, (LEFEERNEE

HRET R ERIZ M, NG /DS 2K TR M. BEMIFmZ iz 5. &E657. 40
OB G, IR KRR AR AR BN B R, R I RS AR R, HERW
% W VBT o
3.3. Mk

R A HAF IR A TN A BEAT A o O 1 A 2 N AL AR 20, DRSS 4 I R AR SR
TECE AR v BV A E A A S PO B A S, AR T 2 1A AN RE LGRS B U
AR AE RO IR R o PEAF &AL B0 N AR L PR 02 5 98 W4 i Jse %2 T o,
TAE LG o MR A NE ROE R BEPE . SCPE RENNR S A A 3 B T LA S N )
TFLARRIAERE, AT IR&UIAEE, RETERE, PEERMA S B ALEREE[8] .

4. Ni-W-P L EENHRMRE L R

HHT Ni-W-P b 22850 50 2 AR P E R AR e v, BV 2E Box 95 2 1 R AR s I, AS ] A4k 1
Ni-W-P {b 240 91 55

Tt B 1) 2% PR 2 R M R S A B R AR A AR R B B2, i AR #H 22 55 R FH Ak 2 SE I B A 5 i,
Fo T MEHE S R0 Ni-W-P A48 2 T FLBRAS . flusiAe . LBk Re S Mo . 4558 R M. it
BERF(A] A 40 min B, Ni-W-P &&8 20w, BERE, RMFHEER, 46700, FLEEK,
MR PP AP (9]0 Xy %5 3 Jok o A8 Ab 24 R R B FR K I 2 (0~75 /L)l % AN W P & &K Ni-W-P 8%
Zo AEMaEMEst o Zd W, P i E s, R AE TS 2 R, R Bk B R 4
RIS 2 (10 BE P R BRI A . XL T8 2R 58 E ) W P & &, WHRENIZEmA
TERFR. BT X FEATFHLOTEE AT, RE W, P EESHEE MY RIS R, Bl
AT LS A P RO B ) O R o I RIRE (0 D7 YRR E T I 380 B 2% 1F R B IR S i S 4 2 R
fif BEPE 2 [ R o WRIGKAE T, 24 P R EDEURE 6% /AL A0, PAWEMERA, WM. 3
E4 5t 400°C x 1 h BFEUAEEEE, 4 P MR HCN 8.5% A 4 W IR HUN 7.5% K4, ¥EEH &
TR P R B 1 SR, A IOMERE R P S RN, WS EST A K. IRGE T,
BEZAERE RS W SR KM OC, P & Ex FO A K[10]. A H SR A F A 22 R S5 52,
WHAL TATIEER AT 1060 54 S0 F4E Ni-W-P S5 TRUR 2, $EE10FLIRE, i Ergm. 45
FW, BIAEER, BRI R AT BTG, (H2 Ni-W-P 95 2R, 456 R, btk
Pem. WRHREMERES, TR, BEER, HERAERSEAR, e T,
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BUZPE AR 24 Ni-W-P =Jo )=, R oT 1 e A I AN B A 60 2288 Ni-P U= 4= A Ni-W-P =
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BHUE P, BEAT Ni-W-P (208, S @& R (R SR0R B . B S 5k 1F, X 3RS PERE R 4F
(8% )24 3B 5 EEMEH . i B AR R T Ni-W-P (L2248, ] DLSE sd kb R 1 i ik ik o i B
PESEPERE, 1R TMEHOM R A dr, §7 K T M RN VS L. R Ni-W-P 42288 T 20 1R 1K e T 5,
A DO I — AT (0 2, S5 AE T 2 A [RIA RER T AT A A4 55 T Bost — B | 2 I 1t s A0
fd H % i

5. &t

Ni-W-P (A A SRR T — R R A R e Ve A e i ok R S5 PR RE R, (1S AN R R 2R 4
AT LU AN RN SR R R o BEE X Ni-W-P A28 T2 RN, AN B2 T, d#t—2
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