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Microstructure and properties of Ni-P coatings prepared by
chemical plating on surface of 5052 aluminium alloy
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Abstract: The Ni-P coating was prepared on the surface of 5052 type aluminium alloy with chemical plating, the surface
and interface morphologies, compositions, microstructures and properties were characterized and analyzed by SEM, EDS
and XRD, respectively. The results show that the Ni-P alloy coating by chemical plating is in an amorphous state and
mainly composed of Ni element. The particles are in the diameters of 10—50 um and evenly distributed. The interface
bonding state is good; the affected scope of chemical plating on its roughness is less than 500 nm, and the roughness R, is

384.49 nm. Its residual stress state is tensile residual stress with value of (521+168.0) MPa.

Key words: Ni-P coating; 5052 aluminium alloy; surface roughness; residual stress

5052 B G LA R A I LU B . R 40 AT ke
PREEPE . SN OB, EEN s iR,
AR UMK Hods. VRZEMDE SR, Ea e
JERAG R RIER R Tk P 2 S e st s i LA
ARV, b TSGR SR ERE, TEERH
RS T 7% R G T s A A BRI vk 2
AR A Tl WOt b B A4 Ni-P
SRR, b, fRSHE Ni-P BEE AT DU SR S
FMEE R BEVERE, 405 G BRAR M R T PR
2, ZR TN ZoevE.  HOATE N AN
G RIS Ni-P 23T T 090, 2L T8
WSSy LSRR S, it 5052 HHA

SAEERE Ni-P A8 2 R AN SR b, R
I, ASCAEE RHAEE AL 5052 BRG]
#% Ni-P #%)2, il SEM. EDS Al XRD 2T B/ #r
FLRIN 5 S S BAF IO A, P R kA
JERBR AN RTINS 5052 454 4 3 1 o P A
1 1Y FH B AL AR -

RFER 5052 #5546, HAS R (s 800 Si
0.25. Cu0.10. Mg2.5, H4H Al o . KPR

EEWH: VLIVE R BRREEEREITT 30 H (08KIB430002); i M T N BRI 28 7% 35 H (CJ20110019)

s HER: 2011-04-08; f&ITHEA: 2011-07-12

WIEEE: FLEZE, mI#Ed%, [t ik 0519-83290205; E-mail: kong-dejun@]63.com



F22 %S

LIS, A 5052 Ma R Ni-P SR A2 5 1 fg 1361

N TA R PSS AR B . TIA FE ) BRI AR
B L, R AN IR BR B AE 50~70 C R 10
min 5, HHUKIEVE, =i R 30 s, B
NP D . A2 PE Ni-P 32 B R AL R
NiSO46H,0 25~30 g/L. NaH,PO,H,0 30~40 g/L.
Na3CeHs0,2H,0 60~65 g/L, H NH,CI(100 g/L)i+s
pH % 8.0 /iy, ¥ HIBERIR A 75~80 'C. K H SEM
Fl XRD S5 244 A 2 R 2 1) 5 TR0 T SR
RT3 T, SR EDS RIS BRI BT 1L A AL 2
JCE LA SCGRTHRTRE S, X% )Z25% N F1 2R XRD 17
SHEEAT IR .

2 FEREQWH

21 FEE5FREEIR

WiE 1), Ni-P 82 HES 10~50 um [f55
RIS, R TEARITRERTE, LU BRI R
HO SRR, (e R PR I DR R Ik 3
SIFEARZALEET . nT DLW 5 2 B 2 4% T AT LA £ )
Yo, MYTREREHLAAAS . B N R P R AE R
JE— BN AR, Rk, R LIRS

B 1 Ni-P 2 REIITEH
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Fig. 3 XRD pattern of amorphous Ni-P coating
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Fig. 5 Surface roughness of Ni-P coating in amorphous state: (a) 3D analysis; (b) 2D analysis; (c) Roughness in X profile;

(d) Roughness in Y profile

1 Ni-P PR XRD P45 R
Table 1 Measured results of Ni-P coating with XRD

Sample  ¥C)200) N G inenaen. breadn®)  siess, ofMPa
0 161.076 2204 2.43 4976 2.26
Al alloy 15.0 161.150 1705 2.48 8 899 2.29
substrate 25.0 161.072 1994 2.58 5072 2.54 e
35.0 160.393 1951 2.53 5001 2.56
0 122.730 404 2.25 983 2.43
Ni-P 15.0 122.085 421 2.10 1015 2.41
coating 25.0 122.679 281 2.45 615 2.19 21051680
35.0 122.594 415 1.78 842 2.03
¥is included angle between diffraction and normal surface.
FUAEA—50, I Ni-P 8% 2 0002 18] T Jlihr B
Jio B Ni-P & &8 )= S MMERE, M55 THE yEA
MRS A, W, T8 Fa i s 0 ANE
AR A ) AL A AR, AT B 2 I 255 )
PERE 1) AL 5052 Bads S R DU IR Ni-P 4% )2
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JAES A4, B 10~50 pm 1) Ni Fl P J51 R4, (7] ATER, BRSO, R Bk B ERR AT 4 R AR R
JEJEZ) 5 20 pm. TESURIE R SE R[], DIREASEL, 2010, 41(5): 866-869.

2) AN Ni-P 4 o 3 THRUAE J32 56 W) 91 T /1

500 nm VAN, #5J5HHREE R, M 384.49 nm, X HAd

SR _EBAT I
3) AL Ni-P i B SR BN ) 3

91, HAH M (521+168.0) MPa.
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