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Fig. 1 Microstructures of samples after 336 h in NaCl solution™!: (a) Zr-CC without conversion coating; (b) Zr-CC with

conversion coating; (c) Zr-Ce-CC without conversion coating; (d) Zr-Ce-CC with conversion coating
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Fig. 3 Self-healing schematic diagrams of micro capsule

loaded corrosion inhibitor®: (a) Corrosion attack; (b)

Response of PEs; (c) Self-healing
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Fig. 4 Self-healing schematic diagrams of polyelectrolyte
anticorrosive coating®): (a) Corrosion attack; (b) Response of

PEs; (c) Self-healing
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Fig. 5 Electrochemical test curves of cerium conversion

coating®": (a) Nyquist plots; (b) Potentiodynamic polarization

curves
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Fig. 6 Microstructures of cerium conversion coating®®”: (a)

Ethanol solvent; (b) Water solvent



572 T EA OG5 R R

2016 43 H

Ptk s, LIl MRS 5 735 KT /KA A Bl 44 14
FALIE

SCHR[40—42]hIF 58 1Pl 284 110 2 1 e ek HG 7K
AL S B % AN I AE AZ9ID Bt b, 2L
LBENHH 4 BORIRE IR AR AR,
RLR) Jid A Bt iV i LS Ik AEIRIN
IR 2 2R Hyo 5 BEIRIN, Hy SR ITTE
ANAN T 388 G P J38 P 1) U S A B AL IR B o BT
ALK A DA 35 750 R BB Tl 5 10 e A A 7 A 2™ TR
T LA I TOK AL R IS T
ARG, @R B AR RRE IR itk
e, IR D AR TR O . Rk 2 5h, A
BL¥E R MLV R 5 N g ] (In—COOH,, —
OH), ReAT AR LR i 55 e AL B A (K B 15 0 B
B ERINZ TR LA B L SR F A IRE D T S 4t
SRS E S IRTAL B . B 7 BTN 4 FORIR TS
PEFRDR IR B R T K AL SO £ 4 o 1] 7(a) F(d)
s RA RIS B 7(0) A AT IR D (3,
SRECE, FARESE, RENETR IO B4 5 A
giky. B 7(0)aiky AL LR W B ANE, AEPLAR
SANPTREIR, RGN, BRZEBE, ARKEX 53 IR JZAR
4k o

HRTATSUR I, 2T e AR ) I R AT HUR IR
A AR TARRE T, X EA S T AL
fEo 7ELL BRI, MRS 12 M PERIR IR
T BB AR 2 LS, BT
4 FhIEABRI B At b, R PR RESE 4T

2.3 MESHIEIESME

i 37 B0 56 ) Pl 1 e 3 v 56 1 A 2 SN 11 3
1T ORI e s °HP A%
BRAEKE, S ERMLL, W3R HP
A%, A2 G A IR s a8 s 8, ki /. 1
MEEEATER R, SRR RN, B R N
ORI/, T LB PR ) AR T 43 B
2% XTI BOGIHEBUE I AL RS, A=
ANBE SN ASEAR RS B, 2 1M B 1 A8 < 4 e
MR, teah, KNV RS 5 R A 5)
1A, BT AR X A B A R A (1 S 3 X U
P,

FEAR IR I B BT TR A R I R
TR e s Al S R IS IR A K, AT 84 0 T
AR W BN, B T IR JL, g A%, 4l
KR MBI T LA/ kL, R 3R A 808 (1 2

7 TKEEARIBE A 45

Fig. 7 Microstructures of no water conversion coatingsi*”: (a) Oxalate; (b) Tartaric acid; (c) Citric acid; (d) Phytic acid
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Fig. 8 Microstructures of conversion coatings*®’: (a) Without
magnetic field; (b) Additional magnetic field of 0.25 T; (c)
Additional magnetic field of 0.5 T
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Research progress of process optimization based on
film-forming mechanisms of conversion coatings
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(1. Institute of Surface/Interface Science and Technology, School of Materials Science and Chemical Engineering,
Harbin Engineering University, Harbin 150001, China;
2. National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: In the formation process of the conversion film on the surface of magnesium/aluminum alloy, severe hydrogen
evolution reaction and water shrinkage at the end of the film formation, which leads to several disadvantages in the
conversion coating such as loose structure, poor continuity and low adhesive force. From the perspective of conversion
coating film formation mechanism, combining with three kinds of failure phenomenon (partial damage, conversion
coating cracking and loose structure), these three failure mechanisms were reviewed. And the progresses of formation
process optimization of conversion coating film including self-healing, densification of conversion coating and
enhancement of interface binding force were presented briefly. The development trend of conversion coating was also
discussed.
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