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Zn Diffusion Sealing Technology of Arc Spraying Al Coating

ZHANG Ti-ming. ZHAO Wei-min. LI Jing—da, LIU Dong-ming, WANG Xing-qiang
(School of Mechanical and Electrical Engineering, China University of Petroleum, Qingdao 266580, Shandong)

Abstract: Arc sprayed Al coating, coated with Zn on the surface, was heated at high temperatures, and Zn
with a low melting point will diffuse into the porosities of the Al coating. Microhardness measurement, Tafel
polarization test, optical microscope (OM) and electron probe micro - analyzer (EPMA) analysis were intro-
duced to investigate the effects of different sealing parameters. The results show that the melted Zn can diffuse
into the porosities of the Al coating. The deepness of diffusion for 30 mins and 60 mins are 150 pm and 200 pm

respectively, thus increasing the compactness and microhardness, and the resulted coating may have an equiva-

lent property to Zn/Al pseudo alloy.
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Table 1 Parameters of arc spraying

Air pressure/  Spraying

Materials U/V I/A
MPa distance/mm

Al 32 150 0.7 150

Zn 32 80 0.7 160
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Fig. 1 Microstructure of the cross section of the coatings in different times
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Fig. 2 EPMA analysis of the coating cross section

100 200 300 400



78 2 B X W L B 2013 4F
2.3 BHmEE SR R ERYR)E R ALY R I L S5 A2 R 60 min

Pl 3 2y 3 P AL B & AR WO 2 R BE T Il 1
AR BE AR A O . 25 HRGR B Dy 420 C LRI
30 min B}, 3RJZ Zn B9 85008 28 50~55 HV,
MR Zn U )2 ) S A0Rd BE AR 25~30 HV, 43
Brikh ik EZJEd T 420 CRRZRME Zn
RN ¥ HV B B S SR A kg . il
T ALLE Zn i BLLL BRSS9 . X R Zn 1R )2
OB BE A 4 AR ORI . A SCHRE WL Zn
TE AL B3 HOSE REZY A 127, 4 kJ/mol, 1 Al
B Y BOSSE REZY R 144, 4 kT /mol™™ 3 H 4
PO AR T 450 CEF, AL JE 79 80 R R
AN RGE AR S . AL T IR IR T W
In e ALIRETPHY BN ES 2. HiL. 78 Al
WZ—M T Zn P HOB A ALTRIZ 1Y B0
BE AR FR A T 30~40 HV EFFZE 70 HV
ZeA S EEAEAT T W, R AL TR R EUE T
e, 7E 100 pm &b, ¥k 2 WG BE(E 7 55 HV
A A T ALYRZ 0 D5 s A B2 Ul WA SR A
In P EZAE M Zn E R EZNEA
FEAG. 76 125 pm 4bBEE Zn & 8 03— REAR.
X ALRZ S8 AVE AR WA B R 22 ALY
J2 1 5L b 5 R R, Fif A DR R B ] SE 4G & 60 min,
Zn Y BOS ARREESE N 7E 125 pm Ab 3R 2588
SRS =T IR L S 7 1 1 5 T S
120 min B, 454 1) 3% )2 8 i 41 28U 500 #r
RIS B TR )2 2 AR AR B R K Zn ALY
RE 22 S A 1 A T AL R SO0 v 2 3R I R
BEFEARE . HAh AR IR 60 min 9 5508 T 2% 10 1 B
WRIZFEARC ZFEIT DI DR 5 I 1] S <, o X A 4%

80 :
=
/*/ Kot

> 70

s

gor \/

Z 50

=

=2

S 40t —®— 420 °C, 30 min

—e— 420 °C, 60 min
—x— 420 °(l, 120 min

-50 0 50 100 150 200
Location / um

Pl 3 U 2 0 R R W U 2 RS B T 1] A 3 AT
Fig. 3 Distribution of microhardness of the coatings along

the thickness direction
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Fig. 4 Surface morphologies of the coatings under different thickness in different time
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Fig. 5 Polarization curves of the coatings under different treatment parameters
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Table 2 Electrochemical parameters of the coatings

Thickness/ Eeor. / leo. /
Parameters
pm (V vs. SCE) (pA+ cm™)

250 -1.150 2. 805
420 C 180 -1.122 1.126
30 min 30 -0.997 8.917
<10 -0.718 18. 850
200 ~1. 144 2.401
420 C 128 -1.119 1.594
60 min 50 ~1. 000 4.513
<10 -0.717 10. 340
200 -1.153 3.441
420 C 100 -1.125 2.762
120 min 35 -1.025 3.839
<10 -0.786 12. 240

MR A ZE K & 60 min BB AN Zn & &
By @A, 28 EPMA 28 4948 43 A i i (&) 2(h)) af
HLBALR Zn v 3B A ALIR)Z 200 pm., AR 9 HL
247 R I 208 5078 Ak a5 5 4R R 30 min Hif
PSS BEA L, Ty HOEAEN Zn B, 45
FER MR A Zn & 2B, I H il TRy
IR K A — o B R ) SR A s R R0 A5 1 AL B BT
U2 RS NFTE BY AT 45 B BB B R A A TR
27 B E AR S

Bifi 5 PR I BT[] ) 4k 2 S K, O 2 L AR AR
FENE . Fol T ALZn §7 10 B2 1) 22 5 S 8O
LB = 2R R E B R 2

3 & i

=A

(D) SR I A A i 60 min i, R JE 1L
1 Zn BEY BB A ALIRZMALE T BA B AT
P8 R L 5 T 25 ORI ] S5 21 120 min B 3502 45
FETNIR  J8C Y o R R

@) JHBA ALRIZHH Zn & EATHRZE
JEET7 16) 3 ek /> A SO AR O T A T AT LR AT R
R RS BIRZT AR T Zn 5 &
B BERE B 1k s AR R A e R Y Zn—Fe 4
JE e .

(3) R B Zn B ALREHAE /1T

F8 + AELISE B Xk 5 A ) B9 45 00 L 0% 2= R 52 A1 I P AV DR
T TES M.

&% ik

L1 KT8, gL, Mokt Al X Zo- Al S 4R E R
JEMAT AR [T]. T ERm A, 2011, 24(6): 58-61.

[2] i+ xS, Fim TRGFEAR [M]. deat: EB Lot
R, 2001 85-87.

[3] gk, Bt LA, 5. WV TR AR MR Zn,
ALF1 Zn—=55 % Al P45 & 0k 2 it kv ()], HhE %m0 T
£, 2011, 24(3): 59-64.

(4] ME#, FHENE, QR . BB TZ S8 Zn- Al
EEWBEMERMEm [J]. 4B AR, 2011, 36(9): 34
-37.

[5] Kuroda S, Kawakita J, Takemoto M. An 18 —year expo-
sure test of thermal-sprayed Zn, Al, and Zn—Al coatings in
marine environment [ J]. Corrosion, 2006, 62(7): 635
-647.

[61 e, 4T Hs BRAHE. 5. Zn- Al 750 1 s b LR 2
He B R TF 2 (1], o 0 TR, 2004, 17(5), 23
-25.

[7] Brito VR S Sa, Bastos I N, Costa H R M. Corrosion re-
sistance and characterization of metallic coatings deposited
by thermal spray on carbon steel [J]. Materials and De-
sign, 2012, 41. 282-288.

[8] Tao Qing, Sui Yanwei, Sun Zhi, et al. Investigation on the
permeability of electric arc spraying sealing coat with nano—
sized TiOz, SiO; of steel structures [J]. Advanced Materi-
als, 2011, 239-242. 343-346.

[91 XZEWk, hEC, FHEM, % BAABIRRELBRNG T
% 1] IS, 2007, 28(4): 171-173,

[10] farRHAZ, BEVE ==, BOEE. BO% T 0 JABE IR IR J2 W 9% 3o e
(1], #YmT T, 2013, 42(4): 149-151.

[11] &l B, BikRs. THASEIMBIREBHE SR E
PERERIE I [J0. A pLI. 2011, 39(3): 19-21.

[12] @i, 4R8I, R, 5. BMARBEFEG SN TN
[J]. #ERES T E, 2004, 12(5) ., 476-478.

[13] &7, mJsw, L8 5. B/ Y mom A m o 2 4 K
BB M (1], MRS, 2011, 32(5): 29-32.

(147 =%, BT, WKW, . Zn/Fe X Zn/Fe-Si @& #l
& E k& ARk U] hEA A 4)E %k, 2008,
18(9): 1639-44,

[15] Cui Y W, Oikawa K, Kainuma R, et al. Study of diffusion
mobility of Al —Zn solid solution [J]. Journal of Phase
Equilibria and Diffusion, 2006, 27(4) . 333-342.

EF ML : 358 L TFHARIT R X KILP B 66 5 266580
o R (RO HLA TR B
Tel: (0532) 8698 3503-8506

E-mail: timingzhang1987@163. com



