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Effect of phosphating and phosphating-electrophoresis compound
treatment on properties of ZM6

Huang Wentao, Xue Shengbing, Zou Wenbing®, Ding Ning
(Xinjiang Science and Technology (Jiangsu) Co., Ltd., Nantong 226143, China)

Abstract: In order to research the adaptability of phosphating treatment and phosphating-electrophoresis
treatment for short-term and long-term protection of ZM6, a phosphating film and phosphating-
electrophoresis composite film were prepared on the surface of ZM6 magnesium alloy by phosphating
and phosphating-electrophoresis composite treatment, respectively. The properties of the two films were
tested by scanning electron microscope, energy spectrum analysis, thickness uniformity analysis,
electrochemical polarization curve and AC impedance spectroscopy, and compared with those of micro-
arc oxidation film and micro-arc oxidation electrophoresis composite film, respectively. The results
showed that under certain preparation conditions, the phosphating film was rough and porous, and the
film was mainly composed of O, Mn, Mg, P and other elements, with a thickness of 11.2-13.5 um and a
uniform film thickness. The self-corrosion potential of the phosphating film was lower than that of the

WS HHEA: 2024-12-08 fEEIBHA: 2025-03-23
EEREN: EOCHL995—), B, Wid:, TR, BFA7mNEEEmErH, email: 2943636533@qg.com
BIEESE: 40Cis(1986—), 55, M, WFILol, WHFCT MG &R ML, email: zouwenbing800@126.com
SIRER: 30k, TALk, 4850, 55 BREAMBHL- K E SN ZM6 TERERIRZ BT TT[T]. A% 5H51E, 2025,
47(10): 11-16, 59.
Huang Wentao, Xue Shengbing, Zou Wenbing, et al. Effect of phosphating and phosphating-electrophoresis
compound treatment on properties of ZM6[J]. Plating and Finishing, 2025, 47(10): 11-16, 59.



e ]2

Oct. 2025 Plating and Finishing

ZM®6 micro-arc oxidation film, but there was little difference in corrosion resistance between the two films.
The phosphating-electrophoresis composite film was uniform and dense, and the film was mainly
composed of C and O elements, with a thickness of 25.3-28.5 um. The self-corrosion potential of
phosphating-electrophoresis composite film was higher than that of magnesium alloy micro-arc oxidation-
electrophoresis composite film, and the corrosion resistance of phosphating-electrophoresis composite
film was higher. Therefore, phosphating electrophoresis composite treatment can improve the corrosion
resistance of ZM6 magnesium alloy more than single phosphating treatment. Compared with micro-arc
oxidation and micro-arc oxidation electrophoresis treatment, phosphating is more suitable for short-term
protection of ZM6, while phosphating electrophoresis composite treatment is more suitable for long-term
protection of ZM6.
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Tab.1 Mass fraction of each component of ZM6

magnesium alloy
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Tab.2 Composition of phosphating solution
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Fig.1 Micro-morphology of phosphating film and composite film of ZM6 magnesium alloy
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Fig.2 Distribution of elements on phosphating film surface
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Fig.3 Surface element distribution of phosphating-electrophoresis composite film
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Tab.3 Element content on the surface of phosphating film

TLER C o)

Mg Al P Mn Gd

JREH /% 6.26 39.68

14.74 0.16

13.99 17.72 7.45
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Tab.4 Surface element content of phosphating-electrophoretic composite film layer

JLR C 0 Al Si P Ti Sn
B E 5 /% 67.47 24.55 2.08 221 0.08 3.18 0.43
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Tab.5 Test results of phosphating film thickness

PR JI5 2 )5 B /um SFIME/um
1 13.2 11.9 12.6 13.1 12.5 12.7
2 12.9 11.2 12.1 11.8 11.6 11.9
3 13.2 12.6 12.1 11.8 12.7 12.5
4 12.3 11.5 11.4 12.6 13.1 12.2
5 13.5 11.2 12.4 12.6 12.8 12.5
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Tab.6 Thickness test results of phosphating-electrophoresis composite film

i 's JiE 2 ) P /um P¥{E/pm
1 25.8 28.1 25.9 26 26.5 26.5
2 27.6 27 27.9 28.3 28.1 27.8
3 27.0 28.2 25.6 25.6 27 26.7
4 27.1 26.3 26.9 27.3 25.5 26.6
5 253 27.4 28.5 28.1 27.9 274
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Fig.4 Electrochemical impedance spectrum
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Fig.5 Potentiodynamic polarization curve
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Tab.7 Potentiodynamic polarization analysis results of

ZM6 matrix, phosphating film and composite film

. 5 ok P O 2 & it B AT
Jeorr/(A-cm2) Ecor/V
ZM6 # 4R —4.29 -1.69
Tl A s —4.92 -1.58
Wik -H vk & A -10.66 -0.18
3 & i

(1) 7ERELIE 40 °C~45 °C, E ALK [A]2~5
minf 5T, BEALIERAE 2 5L, 2 EZENO0. Mn.
Mg. PEILE, BEEEIAR|11.2~13.5um , A%
£1.15 um, JEEEREE5].

(2) TEHLVKHLE80~100V, ALFRINA]3 ~4 min,
[E 4k 35 £ 200 °C~220 °C, [E AL 8] 10~ 15 minff) 5%
PR, BEb- Ik R A RE S A 80 BT, B2 E
BUNC. OJLE, FERENBER %, ®ik25.3~
28.5 umo

(3) WA -HL vk 55 G B R JE b 5 T AL
FEL PRI JE3 ek 1 B A- P K 52 6 A B L B — Tl b A 3
H AT mZMOEE & I ik o B S RO AL
HUFEL, P R ZE AR, Bk R L

T A AL B B fi ST (8 L iR BAL-AIk B &b
G OIEAL FIK AL BEAR B, BEAL- VK B A Z 1
TR FA P A B o

4 SREEAREL, BB E T ZMe K
RIMPIH, AP L ZM67= i 712 i 18 A
IR FR R 54k, SREEL KA
HAREE, BRIk E AL E S ZMe KT,
BE % 3 A2 ZM6 T 23 L R 7 it £ U3 AR ASE A A i 1)
sk, NERE & dEANFA SRR 26 AF R
HIBT S IR 7 255, RRAGHTFUR] At — 4R
R S AR AR R & B A G &P+
(IR o

SE R

NG, ThB, RO, . RERRENAEE O &R AR Y
AT IPE ). #iE 48, 2020, 44(4): 378-386.
VR AL, SRR, R P X R G G Bk A I iR sk
B2 [I]. MRS, 2021, 54(4): 90-93.

fkath, TR, 28, % MRS & BT
EFFLERR[T]. ARG RIR, 2023, 66(6): 85-98.

WREH, M7, LIRS SR ). &
B R IRAR, 2016, 36(5): 31-33.

(1]

(2]

(3]

(4]

* e 59 T



