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Abstract: As a new type of composite material, the performance of Ni-P-MoS; alloy is influenced by
various factors such as current density, plating solution temperature, and plating solution pH value. These
factors affect the deposition mechanism, coating composition, and structural changes during the
electroplating process, ultimately determining the performance of the coating. To improve the hardness
and wear resistance of Ni-P-MoS; alloy decorative coatings, the performance of Ni-P-MoS; alloy
decorative coatings under different electrodeposition parameters was studied. Using reagents such as
nickel sulfate, sodium hypophosphite, and sodium citrate, and adding MoS; particles to prepare Ni-P-
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MoS; plating solution. 6061 aluminum alloy and nickel plate were selected as experimental materials,
and the electrodeposition process was carried out using a DC stabilized power supply. A series of Ni-P-
MoS; alloy decorative coatings were prepared by adjusting different electrodeposition parameters, and
the hardness and wear resistance of these coatings were tested under different electrodeposition
parameters. The test results show that when the current density is 1.0 A/dm?, the hardness of the coating
is significantly improved. Compared with the current density conditions of 0.5, 2.0, 3.0, and 4.0 A/dm?,
the hardness is higher, and the wear amount and friction coefficient are relatively lower. When the pH
value of the plating solution is 5.5, the coating exhibits higher hardness standards and better wearing
resistance. Under the condition of setting the plating solution temperature to 70 °C, the performance of
the coating is also more excellent. Therefore, when the current density is 1.0 A/dm?, the pH value is 5.5,
and the plating solution temperature is 70 °C, the optimal electrodeposition scheme is provided for the
preparation of Ni-P-MoS; alloy decorative coatings.

Keywords: electrodeposition parameters; Ni-P-MoS; alloy; sodium citrate; coating hardness; wear

Vol.47 No.11 Serial No.392

resistance; wearing loss

BUAR VB AR R g3t 20 5 AATT AR B
BURMPARWIHET:, 1577 K 1 B3R T 26 1 % 2 M4
RHRCA T M ETF SR #os 2 —, Hodr, Ni-P& 4%
2 R 32 (R R AU 2% 52 ER . SR, RSt
[FINI-P& & 9% 270 B g o B S5 e N FH P 85
T, HURANAE—ERRER. Kk, Wi
REENI-P& &9 2 A AR B, i — D3t
FLA B PR AR RS, BN T AR AR AR R I D ). T
fEok, @I MINI-PA AR R RIS Mo S, 56 28 —AH KL
TR LRI 7544 5208 H - MoSa 1 in A\ fE 2
FIRTHEZ AT YRR B I, JRREE— e REE L
WSRO EE e, AL 2t ae . B
DIBWE N —Fhm R IR R AL B AR, fEH 4%
PEIZI R AR R T T N B, E R R
DIREFE RS, AT DASEI 9% 2 P e 1R 4%
il Bk, WAANFBIISETNI-P-MoS, &4
LM E IR RE AR AL, X T IF R s M A R 2R
EAELEE EEE

BT, HRZEESHIBURS FAFR G &%
EYEREHHAT ST, A% 5 S FENi-P A 42 FINi-
Co-PE & YT LML, 1% 772 i 1 B H g
DRSS, T AERBEIRTE, REZMR
TE T 2RI REVEAl 7 T HUAS T 3 e, (H SRk
Z PR RAE AN RIpHAR T AT B 14 RE 84k Bt o & [
PRI 5 B TR Zn-Fe & &4% 2 R RS, 1% 07741t
BHIK S & DU AL MY A2 E, #l% T
ANEZEME T Zn-Fet &2, BIRZITEHE T K
SO S M RE S, (R A TR H e FREE R &
TR pHAESS) X942 M RE RV AE B2 o 2R 28

Tk S0 FLTORR P X B B 5 < i /K B T A )
SN, 2RI A TR AL, i T B A
Rl oW 45 A4 R BRSO BR)R RV TR
TRk, 2 T BARIAR NSRS 1 F OB L o7 X
JETRRPE IR, 5 AT BE R 5 R PRI B X 5= 1k
REFIBRFIVERT, HIFR DR AL . Krim
SEEPIH A B TR IR IR K BB i)
JZ B R G REANI BE I, 12205V R Fa R
ARG R M EE VERIRE, @R KA BT
T T BRI B A RE AN B, (HiX
JERFEIr % e TIARIE RE,  HR S P AR
AR .

AL, ASCE R BT R i 2
B, % O BAT i B R (UN-P-MoS, & %
R JR o S RE 02 AORERE L T P 1 S5 G B P e i
PREATIRAN M, IRZEAN A A TR S HO P2
RE RS2 e R, R4 b1 52 e I B R UT IR 2 4L
HE.

1 Ni-P-MoS; & & & InEEHIZ LD

AR S FEA [ LU S 50 R Ni-P-Mo S & 4 3%
MR R RE, BRI SE, TR AR
L) N T SYRNINENE 7 vip SN e N i VA
SR,

1.1 Ni-P-MoS; & & £ iR L
111 $EREH

ARSCIEFE UL R ARFIVE AR R, E B )
i, SR BRI N BRI R &S
BANR1TR .



2025 E 11 A BiES

¥5 i WATHEE W (EE32WD - 49

£ 1 Ni-P-MoS: & &¥ERERELL
Tab.1 Solution ratio of Ni-P-MoS: alloy coating
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Tab.2 Design of different electrodeposition parameters
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Fig.1 Result of X-ray diffraction
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Tab.3 Analysis of coating hardness
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Fig.2 Analysis of friction coefficient of coating
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Tab.4 Wear amount of coatings
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Tab.5 Coating hardness at different pH values
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Fig.3 Analysis of friction coefficient of coating under

different pH values
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Tab.6 Wearing property of coating at different pH values
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Tab.7 Hardness analysis of coatings
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Fig.4 Analysis of friction coefficient of coating
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Tab.8 Wearing property of coating at different

temperatures
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Fig.S Microstructure analysis of coating
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