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Abstract. This paper takes 2A 12 aluminum alloy as the research object, analyzes the influence of
chemical plating time on the surface morphology and hardness of Ni-P coating on the surface of the
substrate, observes the surface morphology of the substrate through the OLYMPUS DSX510
metallurgical microscope; Measures the hardness of the surface of the substrate with the HV-1000
microhardness tester, and the results show that, with the increase of the chemical plating time, the
surface of the substrate with the Ni-P plating is more dense and the grain cells are bigger, while the
surface hardness of the substrate is bigger, but with the increase of time, the surface is more rough.
crystal cells are bigger, and at the same time the hardness of the substrate surface is bigger, but with
the increase of time, the substrate surface is rougher.
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Ik L BRI RE, IE KA ey, AN E B ARMEMBLSEE . &
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Co-MoS, & &4 2, 28 E R 2], BUEFEEE05, Naghma J [5] 1E Al-7075 &
& & B 2 M E MR Ni-P-MoS,-ALO; & 545 /=,

ASCE BT T AP (R X Ni-P %208 1 R et sz ma. R H 2200 R
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1.1 ZAHk

AW TR 2A12 854 S E SRR RL, i EDX AR EHE &%
LRI E [6], &R ME —Fw. HiH DK7740 ZkU)EINL, B3RVl EA N
30mm, JEEA 10mm W EAEE. R ERE TR BA220 1mm 5N E FL.

Fl 2412 &R HAF

Table 1. 2A12 Aluminum alloy composition table
%k | Fe | S | Mo | Ni | Cu | T | Zn | Mg | Al
&8 | <050 | <050 | 03-09 | <0.10 |3.80-490| <015 | <03 |120-1.80| Bal

1.2 FiAbEE

TG, XA R T 2R 1 2k Bt AT A B, AKVRAEH 160#, 320#, 600#, 1000# F1
2000# HIRD AU AR THEAT T BE, 2RR R AMNZ, 851 H W2.5 1 W0.5 K 1)
o WA W58 5 4 ' 70 R A SR TT3E AT i Y A 38, s LSRRI T 5% 1 2521, FH ik
FVERE e R T AR AT R 2R A0 B el FARIZ I AE 60°C TR IR B 1 W il AT
15min WIBRHE, 13— ZBRF M, GG HHAOK, BB ERITRE, H
7E 20%HCL F1yE4L 1min, FIFEHUK, ¥R B LR R IR, FE5 K iai 5 14
A4 FE TR N B NaOH 400g/L, ZnO 80g/L, {41 FREN4HN 8g/1, , FeCl3 1g/L i
I TR R 52 408, JEAT 58— IR EE, i 50%HNO3 N 86 &R AT
BB, B SRS ERINNEE, BEdE, ME6 S MR NEER
H, BT IR EE. FHFOK, WKAZ B P LR TR S IR i S .

1.3 A2 N1 -PEER AL 7

12245 Ni-P B RAL N T2 5UN3R2 Frs. BB E N 32, R
BERRENE IR SR 7, ALRRATF R RE NS &7, LERRWE NS, RIRIE
FFaER], EEAENEN PH WHTFH). PH {FIELE 4.4-5.2 2 [6], PEWMTHE T 90°C
TR KSR, 20 908% 0.5h GEAEFELD) AT 1h GEFEIRFE2).

Grand Altai Research & Education Hayxa n o6pasosanne boabmioro Aaras
Bomyck 1 (24)'2025 10.25712/ASTU.2410-485X.2025.01 144



CeteBoe nspanue CoBera pekTopoB By30B boabmioro Aaras

2 WAL RE

2.1 AL ZEBR N 1) 3R T TS B R
Hid OLYMPUS DSX510 4

FEMEMEARE 1, 2 REEN

(bR 50um), tni&1, 2 Fiw,

P 0.5h FIHEEREAKNDE
ARk, FEAARSR I LLBOEHE, 1
B Th 5, 2R, BRI A
RE—, TWREBRIIERL, 540
TESREARRE, 0455842 H 58 hnkd
fa. 5 1h AL, SN E] N 0.5h 1)
FARR SN H B AL I 5],

K1 Ni-P 4% 23R 13 (0.5h)
Fig.1. Surface morphology

of Ni-P coating (0.5h)
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Table 2. Ni-P plating solution process parameters
IEZ8H a8
it R 25g/L
SIRT 740 29.2¢/L
FLIR 25g/L
FrE IR 5g/L
B IR Img/L
LR 15g/L
pH{H 4.4
wE 8712°C
i [A] 0.5h, 1h

&2 Ni-P 8= R 3 (1h)
Fig. 2. Surface morphology

of Ni-P coating(1h)
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I3 Ni-P 9% )2 L il £ (0.5h) K]4 Ni-P 5% )2 R A E (1h)
Fig.3. Surface hardness of Ni-P coating (0.5h) Fig. 4. Surface hardness of Ni-P coating (1h)
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