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alloy were discussed. The main factors for alloy’s failure are the dissolution of the alloy and its corrosion product, the mutual

elements diffusion and the growth stress concentration in corrosion layer. To enhance corrosion resistance of materials in liquid

Zn-Al alloy, various protective methods, such as alloying of metals and applying of protective coating were proposed. The

influence of different alloying elements on the corrosion behavior of alloys was reviewed, and the protective effects of ceramic

coatings, metal-ceramic coatings and enamel coatings in the condition were evaluated. The boride alloyed in substrate or in

coating can effectively reduce the corrosion in the liquid Zn-Al alloy, of which its main mechanism is raising the non-wettability

in liquid metal. Finally, the designing principles for high-performance protective coatings and alloys, as well as their failure

mechanism in molten Galvalume alloy are prospected and summarized.

KEY WORDS: hot-dip Galvalume; liquid metal corrosion; alloying of metals; protective coating; wettability; enamel coating
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Fig.1 Morphology of the hot-dip Galvalume coating: a) macro morphology; b) micro morphology

RAEPRPERER IR ZHA LRI, (BAEE =it
R, IER B A SR A P B A R ph ) B, —
DIKAR N LB %287 i B R o 5 BB S A
WP RS AT, 5 14 KF 30 K, #hif 5
S AR PR b BT AR AT LY, A8 2 s, E
R R, EBC T TR
AFDATIOL, IRPERE T A (600~640 C ). FREHE
= Y Galvalume ¥ )2 EA4E = B2 b, e X IR A% T L3R
S v 1 A T R P k. ERT, AR R R
TS Sl S AR R I T K B AT R, E R BN RS
PIBFFE, T F AP RHE RS A S R IR T
F 58 AR X 4570 o A SCEEIR T 8 LR RL 7E #R05 E
Galvalume ¥ 2 53 72 H 4 J8 1l A7 o0 B HH 1L 1) Bl 9 45
it , DA LIRS IR AR A e R A A S R

B2 ARRPE Zn YUIRHR F 45 R )
Fig.2 Dross formation on the sink roller surface in hot-dip
galvanizing line



B50E 1M

RIS H EEHRRE IR Galvalume £ 45 (4 H 149 b 5 B Bk 58 BAR - 109 -

1 BEREHEERNEMITH

1.1 %HESE

Liu ZMF5E T 3161 AR5, FesAl & FeCrSi
BEFEE AR . R A 2T MAT R, KA
Al A TP R B 0 22 SN RS Bl AT S s )t 2 AH
RIS, MERmA &P s T, =
BRIEA 4 10 B i TR I S/ N G BN o 3 5 S AR A
FEE R R Y B RS VE Y FeyAls 2
B, fERSRETER Zn-55A1 2 Al-8Si &4,
Fe,Als JZ M PR R E 1Y FeAls )2, finel 154K
FE M, AN, FESERR 0l , shaS MRS 4 8 Xt &
A1) B T RS T — M R, X — 55K
PR O FIRAS &R AR G MR ¢ 71—
I, WA ST NEERE, NmfEMET
RO A B AR B AR RIS E o T FE RS e A
MRS E S BB R, A48 bEE Y T
AR A ARk, DT BT R A S R (B
HEME, U L&A RISEIEE AL Zn-55A1 &P E
TR S TR R AR R Y AL-8Si A 4

TR BBl R X — B S Bk I A 4 R il
Zn-55A1 HIE B JE ke ) 48 R TR A AT OGS

NI TA 4 AE 610 ‘CHY Zn-55A1
RBEAS [R]85 A = R 4T T A, el 3 T
TN IRPE 3 s Ja , SRS ER R AL T #4819 FeAl;Zny
25 1288 10 s J5 , TEAEER A B T BiAABY Fe,AlsZng
2 K I BAPE M AR 1) Fe AL Zn, S-S 42 . WX, 1E4k
BRI Y B 6 ok AN B A Ak b BHL LR A AR S5
SR BN, 3 S ok = 4 v A K R bl T R R
RYLAE o Selverian 25 IR 78 A [) #7255 F: 1) 15
Zn-Al 5 4 TR BEAS [F] B (] J5 00 68 1ol = 4 B FLAE K 5
JEBE AT TRSE, SRR, RBRETS 610 CHIME
Al Zn-55A1 & & AU N A E 2 min 5EiE A T 0.65 mm
JER RN ZEfL o IR PR S FeAls M, SRS 3t
KRS, Bl AIER ERYE, IFS5RERESTER
TR A 0 AR 254 o X PR B Tk P 25 4 5 %
AR P A Kt B R R A KN A 5% Rl ik
WMREIC IR T Fe,Als 2, Hk G 5 oA & &R ik
LR A PR BGEE . R ARER, AR 1 SRR
PR B 1x107°~5%107° cm?/s.

Iron-base

a BH#3s

Iron-base e . 50 pm

b q’é@%ws

B3 AlBKAE Zn-55% Al Tt b fo g i)
Fig.3 Cross-sectional structure of pure iron after hot dipping in Zn-55% Al: a) dipping for 3 s; b) dipping for 10 s
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Fig.4 Cross-sectional structure of the Co-Cr-Mo alloy after
corrosion in molten Al at 1015 K for 600 s
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Fig.5 Cross-sectional structure of bulk Fe-B alloy with different oriented Fe,B phase after corrosion in liquid zinc: a) perpendicular

to the corrosion interface; b) parallel to the corrosion interface



B50E 1M

RIS H EEHRRE IR Galvalume £ 45 (4 H 149 b 5 B Bk 58 BAR 111 -

BBE, 34035 oA 88 B FVBE 2K B e i 1 s Kk SR
BREEGT, 35 ikt R4 00 R A AR ko AR AN
Sy NI i O A 6P, M AE Fe H N Si oo
KI5, Fe-Si 645 Al b, WHEREIE K Fe-Al-Si
=JCAH, Si JCFR A R E N Fe, Als A ¢ By
] S5 A 25 60, AT R IR R AR FeoAls AH A AE K TR
Fi8h, T Fe,Als tH5 3R R HANE LA & Si AHHLRE
B#A% Fe B 1 1AM HiGH 524200,

&JEILEH, Cr. Mn, W, Mo, Cu, NbZ L&
AR INRERE R Fe JEARXHRASBEER & & AT 2020,
Cr W51, —J7 1 AT {25 ik A5 o 8 R ol 1k R
U1 Fe,AICT #1559 —J7 i, Cr WEEEATE Fe,B A
o, JERUE I SRR Cr-B-AL#, FHIS RS SRS T
P22 e e B SE TR A 8 Mn JeE Xt
PIZHE Galvalume ZRIEM . & Mn LG & WER
BIE, REIE T Fe-Al fb5 W2 - m ik = W 1B
WAALE Y, X5 Mn {28 TS &0 1B
& J2 (Fe,Mn);C Bifb WA ¢ X Lo fb ) 76 18 2 BE 40
WRHT, A& TR PEFETT B T & 8)Z, 4370 76 A1 H
T B k2 2 BELAR AR B 1 1n] & & FE ARl a2 —
PESRFEIHE, 4 Mn AR J3 Fe,Als H Fe JE-F 117
B, BT ERA Mn-Al BN, RERSEEEIZAHRRE
SEME, AT ARG ek R 5 AR RO X e Tl 4l
#: M Fe-Cr-Mn-Si &4 NAE AR Galvalume ) JE 1kt
e, WRMEMERES, & Mo 6 W8T
Fe-Al {65 W17 e il 4 T v B9 i R I

2.2 BHPRE

YAl Galvalume A4 P& Bk 55% ( LU =4
Bt ) W AL SRR R & R T R AR A
52 RA RN, RIAEA 4 3R 0 N B iR 2 2 B
B AT P i ) — o s . BET, E X R RGR
Zn. Al Zn-Al & &5 i B9 1R )2 £ 24045
FPEIRIZ . &BMEERIRIEZE . HERES,

FEMH RS & 8 T B B vk 2 b G Ak ke
BHARE Y I Horp LR E AR YIRE A ALO; .,
710, YSZ %, Tkl 45 B FRme g 5 R A IF
AR T FeCrAI+ALO, B AIRZ  ZIRIETE 500 C
PR B I 150 h JR 584, RIMIEALLITH, R
TERMEIER T/ EAA2E Zn0-Al,05-4Zn0-11A1,0;
AL, Dong 450V A5 S T v F AR AR R AN 25 1
il 5 T ZrO,-NV/AL BEEEWRZ, ZIRIZTE 620 CHIEE
Wb, SEX M 28 KA B, HEENRT
KONER B HT gL 2r0, 12, Z G524
JE RN, R R BB TR kT PR T AR
FIEEH 4 1) Zr0, 5 ALO; IR Z7E 580 C ) Zn-50Al
BAERTR AT N, Zr0, IR EIERMIE B 5 K
J& , PR FI/E T, PO i B T R RSO S B i 3 4L
BAREA Zn-50A1 &0 B EXERg0h, (HiZlk
BEARRY Zn-50A1 BN . 1 ALOs 1R 275
A, R R, KEN ALO; B MNRE L
P, MRS SR HEE AR L, mRRER
&, WK 6 FiR .

a3d
B 6 ZEB TR ALO; IRJETE 580 “CHY Zn-50A1 H i il A [R] it 18] 5 14 4% 17 I 5 B2

Fig.6 Cross-section structure of the PS-Al,05 coating after corrosion in molten Zn-50A1 at 580 C
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