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Abstract: In order to improve the performance of wear resistance and corrosion resistance of the vessel’s key
—important parts, the atmospheric plasma spraying aluminum oxide composite coating technology was studied.
The Al, O;-40% TiO, ceramic coating was prepared on the surface of 45 steel through atmospheric plasma
spraying technology. The microstructure of the coating was analyzed and the microhardness and porosity were
tested by scanning electron microscope, microhardness meter, electronic balance, and friction and wear testing
machine, such as laboratory equipment and instrument. The performances of friction and wear of the coating
were investigated in dry frictional condition. Results show that the coating is uniform density and low porosity
of 1.86%. The barb mosaic structure appears between the coating and the bonding layer. The average micro-
hardness of Al,O;-40% TiO, coating is 687. 2 HV, ,. Bonding layer plays a very good effect of hardness gra-
dient at the same time. Under the condition of dry friction, the wear mechanism of 45 steel is mainly adhesive
wear, the coating is given priority to layered dissection, accompanied by a small amount of abrasive wear, and
the wear is less than 45 steel. Al,O;—40% TiO, coating was used on the surface of seal failure parts of timing
gear in one vessel, the service life of the timing gear is significantly improved by the coating., which provide
technical support and theoretical reference for repair and remanufacturing of the vessel’s key—important parts.
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Table 1 Parameters of the sandblasting

Grit Size/mm

Sandblasting pressure/MPa Sandblasting angle/(°) Sandblasting distance/mm

Steel grit G18 1. 00 0.6

90 100-150
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Table 2 Parameters of the bonding layer and coating by plasma spraying

Spraying voltage/
Parameter

Spraying current/

Flow of the main air/ Spraying distance/

A% A (L + min™") mm
Bonding layer 60 500 40 110
Coating 65 520 35 80
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cross section
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Table 3 Test results of the coating porosity

Coating sample Dry weight, m,/g Liquid weight, m,/g  Wet weight, m;/g Porosity, P/ %

1 0.471 4 0.156 0 0.473 9 1. 60

2 0.665 9 0.199 7 0.669 9 2.00

3 0.747 5 0.217 7 0.751 8 1.98

Average 1. 86
1 7 B NEL

2.4 REEBEHERE

Bl 3 IR JE B 45 B9 -5 A5 A T 5 I R
i SEM JES . & 3Ca) il LLE L R 2 7E T
BEARMET U R A 7= A Rl X ALBLC X
PEATRENS 20 BT 45 » J0 R A0 BL Bl 2 A AR ) A O
R 2 P A IS IR e A AR ek 1) A Tl AHL e 3 ok
U J2 A A A 5 SR E AR L TR V2 2 10T 4 fuk
TR AR AR TE , IR AE R HEBUZ b B
RS FERE— e filh b SR ECARZE YT, U B
RV B BLAR B )M B0 3T B 1 25 2R I kL
AR 2 3(h) . i FIRIEH & A DR AR
IR o 6 J85 58 I S UKL B % T2 1/ T BRI KL P

Stripping

C

Eurrow

Y & 3 Co) AT LAAR 3], 45 4K 2 45 B 3% 1
PR B IR o AR IR AL L 18 4 O DLE
WX IR RE 3 2 A, D KR S i B Lk E X
1o Tt P B 8 R AT ol 9 e DX A 2R T I I G
2 fioh DX 358 /0 S ARE B ORE I Rl OE ™ B R
JE P

T D A5 4 B B O R R 4 FRR W]
DLE TR 2l 30 0 B Bt & A ik e R vE B O
0.001 g.6. 91 mm, /N T 45 ¥ ¥, X 5 Uk 9
AL Os—40% TiO, ¥ J2 4 i Z2 35 44 1 Tl 25 1 g
(7] s e AR R 2 6 R S S 40

Raticles

New/surface
A

15 um

50/ um

Crack ‘
(a) Coating (b) New surface of coating (c) 45 steel
B3 TEEHEMREIEH
Fig. 3 Surface morphologies of the dry friction and wear
40— 400
CFe
@) @) O
~ e Fe
£ 200 2 200C
2] (2}
5 5
| RS
M gl M
0 2 4 6 0 2 4 6
E/keV E/keV
(a) EDS of area D (b) EDS of area E

4 D.E X ITTE K550 b

Fig. 4 Element composition analysis of the area D and E



5 6 30

XUH 25, RESEBFEIR ALO,~40% TiO, BEZ M4 4 5 fE 139

x4 EBERERERZE
Table 4 Wear volume and grinding crack width

Sample Wear Average width/
material volume/g mm
Coating 0.001 6.91
45 steel 0. 005 8.17
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