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Effect of organic amine on anodizing of magnesium alloys
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Changsha 410082, China;
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Abstract: The anodizing behavior of AZ91D magnesium alloys in base electrolyte containing NH,H,PO4, NaF and
NaOH at high voltage was investigated by using organic amine as additive of restraining sparking. The results show that
the organic amines have remarkable effect on anodizing of magnesium alloys. Under restraining sparking, a compact oxi-
dation film, which has high hardness and good corrosion resistance, can be deposited on the surface of magnesium alloys.
The effects of organic amines on properties and morphologies of oxidation film, and on abilities of restraining sparking
were studied in detail. Moreover, the mechanism of restraining sparking of organic amine about anodizing of magnesium

alloys was discussed.
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SEIG A ORI E T AZ9ID BEA 4, HALZE4L
(JEH, %): A18.3~ 9.7, Mn 0.35~ 1.0, Zn
0.35~ 1.0, Si 0.05, Cu 0.025, Ni 0.001, Pb
0.004, &JEZ40.01, REHNEE.

WEERN d 30 mm x 10 mm HIEFE, L4MHI4E
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Fig. 1 Current density(a) and voltage(b)
transients during anodizing of magnesium
alloy under restraining sparking

in organic amine multiplex solution
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Fig. 2 Current density(a) and voltage( b)
transients during anodizing of magnesium
alloy under sparking in

NaOH multiplex solution
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B, TAL T 4k 2 T FE AR SR A AE FTOIR & T gk
1T . B 6 g/ L NH4H,PO4 4 g/ L NaF FIA[H
WERANUIEE &M . 728 VLW B Z R, A
AL TR 50 VG R T T 46 H I B 2 A 910
B, FHER MY FE N — WK B A L
G, IR BT . AVKREHR 0 o L &
60 ¢/ L e, Rl EThmith, 25, Mk
BHRE RS, &R R LA, LA
WEEILRE] 140 ¢/ L J5, REINHEEEARREEAZ . E
3 3 4 g R IH LI Pk BN 3 P A MU B &
& s PR AR Y B B R SREE ) . LB 3 4k il
gnrgn, ARFEAEYEIMIE I EE REE
S AN A FE YU B AR R IR Kih & & T
BHU% C R, KHANIEA MEHEB BAHE
SREININAE A . Lhe M2l 1 Fnhgk 2 Widk sk, 4
EHUHIREA 0 g/ L 3 60 o/ L JGE KNI, HHLEB
HRPEIVEES T AN A KR, HEEE U
WEESREETH R, AU A RR T K X Z =
THEVUE B ARR, REPIFIAPUIZ AT 9T HE
HkERR., ML 4 85 4&4EH 6 g/L
NH4H,PO4 4 g/ L. NaF FIANEHE NaOH 41 F (1)
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Fig. 3 Dependence of breakdown voltage
on content of organic amine during
anodizing of magnesium alloys
under restraining sparking
1 —Organic amine A; 2 —Organic amine B;

3 —Organic amine C; 4 —NaOH
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ton!* F1 Khaselev! " 200 85 & S 1E KAEBORARS T
FRAR AL IR 45 SR 2 — B0
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— IR, AL PR H AR A8 A A i
R, R BIER o B, BEE AL B
BIFF iR, BT VA H O 2 B R, LT Rk B Uk
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Table 1 Effect of content of organic amine A on properties of anodic film on AZ91D

Organic amine Hardness, Corrosion resistance
. Appearance Color Thickness/ Hm — -
content/(g* L.~ ) HV Acid/ min Alkaline/ h
0 Norr homogeneous Brown 28 72 5.4 12.5
20 Homogeneous Light brown 27 271 12..5 15.5
40 Homogeneous Light brown 30 282 13.6 18
60 Homogeneous Brown 26 306 11.2 16
80 Homogeneous Brown 19 311 8.8 16.5
100 Homogeneous Dark brown 13 330 8.8 15.5
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U ga s 10 um S
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Bl 4 AR R B < PR AL s 4R 2R 1 1) SEML TE 33

Fig. 4 SEM micrographs of initial anodizing film surface of magnesium alloys

(a) —With organic amine; (b) —With organic amine and voltage increasing;

(¢) —Without organic amine; (d) —With NaOH
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JEZ R GGR T SEM JESH . [ 4( a) 475 S Al L
V(NH4H,PO, 6 g/ L, NaF 4 g/ L) F¥%50 60 g/ L
MUk A, #HIFA B ED 120 V, S5 &7
IR T T B IR FHAR SR AL (R OW TE S . N ] A ]
DAVLSR RIS A LI B %, RN HAE 0.5~ 3
Um f/NFL, BERIFLBR R L4 5% 107 > AN bm®, X
/N L B AR SR BREER T AT B R B aE
T8 O R R I U FR R R 180V, IX N FH Al AR
A WA FEL % B B A B OK, R A FRLOE 2 ) AR AL
S E 1(a) AHE . X T BHAR A R K &,
i R SR T HE BTG I, BT 1R 2 I i
MIESR A 4(b) Bz . BHEATEN, S8 A0 IR TH 4 A7
FEHZ HA 1~ 10 Um /N FL, FLBRER AR 1 x
107 24 Bm® , — 285/ R FLR SRR HY O3, T
2R B LT 2 o I 7 SRR P SR A S B 5 2
VOB B R BB R R ALIE D . A 4(a) AN
(b) FT4n, B RAEGHLIZFAEMAERS, KEm
FHAR 84k F R A 2 S BOIOG I, B T =25 1
B LA iy I FLBR R & 2 i b AR 22 . I
4( ¢) BT A S AEAR NN WU I Atk B A
RHAR K A6 T80 FRL 25 BT T s 1900 3% THI 2 14D Ak oW T
i o P AR R ROM T 30 5 s A L& B T T2 ik
() AR A E (I SIER K AR T8CH) R W T 35 B A8 AN [,
JEL R THI TG W B R SOPR T HAL 38, B e 2 4l /NI L
U BURIHERR T A, BRI BAS . B 4(d) BTk
F NaOH A 05Kk & o 1A HLIE Ja B 43 48 A0 5
PP TE S o BT T B0 480 IS R AOWR T 301 5 856
HEAER I NaOH (1) FEBill oL AR 90 0 PH W% 584K BT 75
ST FE ST A AL, R Ui R SR H 42 AR
BT~ e . A SRR R R H RS
55 Sharma 2¢OV g6 A SRR M A Z v BH AR S8 AL B
PR AL I R T S — 300 .
2.2.4 FHHEEITIHLEEYIER

i LIRRER G R k1, AR S &1
NH4H2PO4+ NaF R Z H ¥ BH AR SR AL AL A6 JE o 2
FIVEH, ERIImAEEES &R AP E F E E
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BELE i KOH . K,Si05 A1 KF 2 B A B A ik o BH 4%
AR, FEAE KR R o T e e R T AR
T O 2 o 2 LR [ 45 3R . Khaselev 25 ! U]
RH AR A I 7% A 4 K AR TSI 5 U R - BH A 484k i
FEH TR . AATTIA A KA TR AT, 7 FH AR AR
I FE A AE A R R T, S EIA B —
I FAELESF, /IS Bl AT L 5 PR R kg K R (1 e
RT3 A, BHAR & AR Z iR, HE B K AE TR

HILS . RS S A MU R 1) BE AR AL i 28
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NH4H,PO4+ NaF WP W ER | 50 vV E
F2 120 V DLk, EBHARSE AL FE 3 2 B A v IA 2]
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THFE B, 5L TH B B A B R AR R 4 Tl K L&
YR, MM B — E B0 R R K A A
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A R A A T 5e 3B M B AL, A
T A LA B v A o 2 R R R SR AR R PR R i
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