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Electrophoretic Deposition of Alumina and Zirconia Coating on the Surface
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Abstract: Aluminum nitrate and yttrium nitrate as raw materials for electrophoretic deposition, Yttrium sta-
bilized zirconia (YSZ) was added during preparation of sol-gel, and the composite coating with alumina and
zirconia was prepared using electrophoretic deposition and hot—press techniques on the surface of 32Cr2MoV
steel. Scanning electron microscopy (SEM) was used to exam the coating and interface morphology. The
phase of composite coating was characterized by X~ray diffraction. The influence of composite coating on the
substrate at a temperature of 900 ‘C in air was analyzed using thermal cyclic oxidation. Results show that a
compact coating on 32Cr2MoV steel can be obtained by electrophoretic deposition and hot - press techniques.
The composite coating is mainly composed of outer a=Al, O; and ZrO, , middle iron oxides coating and inner iron
molybdenum chromium oxides coating that protect the substrate not to be oxidized by thermal cyclic oxidation at

900 C so quickly compared with steel without any coating.
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Table 1 32Cr2MoV steel chemical composition (w/ % )

Element C Si Mn Cr Mo A% Ti
w/ % 0.3-0.4 0.34-0. 38 0.48-0.52 2.1-2.23 1.3-1.6 0. 24 0.01
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Table 2 Slurry composition of electrophoretic deposition

Composition Alumina Colloidal Nano a—Al, O; Nano-YSZ Glycol PVA Nitric Acid
Content 58.27 g 1.36 g 12.23 g 150-170 mL 30 mL 0.5-1 mL
Parameters Transparent 50 nm 50 nm Degree of hydrolysis pH 3-4
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Fig. 1 The schematic of thermal pressure filtration device
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Fig. 2 Flow chart of Al O/ ZrO, coating preparation
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Fig. 3 The morphology of Al, O;/ZrQ, ceramic coating on
the surface of 32Cr2MoV steel

& 4(a) N 32Cr2MoV 9 3 1 48 i #4 K g ke
g5l5 AL O, /ZrO, BEWRIZEMEIIIES . a] LI
BAEFINGEZE LB LK SR 3 2 DALO,/
ZrO, 2 85 E 4(b) fr s JRBE 29834 pm, 5
XY TR E Y B bR AR BN TR W Y AR
bR RZRE PR, REZETEHEKEN
ZrO, BN M a— ALO; S8 AEH T R 2 A
BNEY AL AR BN R 2 2 TS B R
(93 L AR T AR 1 B iR B B B @ Fe 5
O WAL G Oy & 4Co) firR  FEFE KL N



A

ik H, 45 32Cr2MoV i 2= T H Yk TR S Ak 40 A AL B TR 2 71

12 ym 7245, Fe 5 O AL W R MUt AT
2 A5 W3 R s — 7 T T K A A . fEME
TRGR A R I R AT AE — s Rk T
IR A A IR ] 3 Sl DL 7E Rl R BB A
FEAEA)Z I B s 53— Oy i i TR R B HUE
JEAE R B Ek. T IR 2 78 B8 45 i A nl fE &

(a) The morphology of Al,O3/ZrO, ceramic coating after

hot-press cross-section
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Fig. 4 The morphology of Al,O;/ZrO, ceramic coating cross—section and elements composition analyzed by EDS
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Fig. 6 The variant of oxidation weight of 32Cr2MoV steel

with and without composite coating at 900 C for 50 h
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Fig. 7 Cross—section of 32Cr2MoV steel (a) and coated
steel after 900 ‘C for 50 h (b)
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