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A Study of Technology of Rare Earth Chemical Conversion on Aerospace Magnesium Alloy

7ZHU Rong-xia, WU Ju-ying, XU Cui-lian, WANG Cui-xiang
(Science College, Air Force Engineering University, Xi'an 710051, China)

Abstract: Instead of the chromate salt chemical conversion treatment for aerospace magnesium alloys, a
technology of the rare earth salt chemical conversion is studied and the corrosion resistance is evaluated as
well. These micrographs of specimen surface are investigated by metallographic microscope. The corrosion
behaviors of magnesium alloy and conversion coating are assessed by means of potentio- dynamic polariza-
tion curves and immersion tests. The experimental results indicate that a yellow-brown conversion coating
is formed subsequently on the specimen surface, the conversion technology condition is a mixture solution
including 3 g/L CeC; « H20.,5g/L KMnO4 and the other at room temperature. The formation of the rare
earth conversion coating and the composition of the coating are discussed by the principle of thermodynam-
ics. The research results indicate that the composition of the coating includes MgO, CeO,, MnO,,
Mg (OH), and Ce (OH),. During the initial of the rare earth salt conversion, mass gain is a linear growth
with time. After 30min, mass gain is approximately unchanged.
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Fig. 2 A photograph of chemical conversion coating

2.2 HIUFBUBRERBRANFEST
2.2.1 AR A SN

Zid WAk # S B S EE R A — & MgO
5 Mg(OHD, iR HHR A A 2 e AL i b g
R R T2 Jr) B S 9 i L % B R ARBE S B R
A B U AR SN (X (D) s R H AR R bR AR FIR
P CC2)) o R BsF F  f o e A Hh B9 5 41k R
KMnO, 5 CeCl, % b2 K (.(3)) 4 Ce'* 725
Jy Ce' " A Mn (H, O) ™" B 7 & A2 43 il
GRU B MO, o Bl 5 1k 2 5% AL 40 PR 8] fr) SE
T AR 2 TRT B O 1 9 9 P 3 5% A R 2 TR



18 EE TR AR CARB /O

Mg(OH), Il CeCOH), , i % & & X i Af 1) T 4 ik
B, Mg(OH), Fi1 Ce(OH), 43 51 & A= 43 i ) i (24
(5-6)) s A MgO il CeO, ¥ Jit, L, &2k ¥ 14k
LA S B A A 1 RE 2 TR Y 2 A R
MgO.CeO, . MnO, Mg(OH), Fl Ce(OH), &,
AR AR

Mg—Mg*" +2e @b)

2014 4¢

2H,0+2¢ -20H +H, (2)

4Ce*™ +Mn0, ~ +8H™ +2H,0 > 4Ce' ™ +Mn(H, 0)5*" 3
2 Mn(H,0)*" >MnO, +Mn*" +10H,O+4H"

€Y)

Mg(OH),— MgO+H,0 (5

Ce(OH),—~ CeO,+2H,0 (6)

Rl BrRNFEAIERFREEESEYRE

Tab.1 the data of specimen’s mass gain during the rare earth salt conversion

[} [8] / min 5 10 15

25 30 60 90 120

MR /(mgecm ?) 0.5663 1.2338 1.8897 2.4465 3.1698 3.407 1 3.4518 3.466 8 3.487 2
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Fig.3 The curve of specimen’s mass gain
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Fig.4 The potentiodynamic polarization curves

of substrate and conversion coating
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