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Surface Modification of a Mild and Stainless Steel by Alumina Spraying
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Daejung Metallurgical High Scheel, Dalsung, Kyungpook, 7118680

*Dept. of Metali. Eng., Kyungpook National Uni., Taegu, 702—701, Korea

The surface modification of a mild and stainless steel by alumina spraved coating wete

studied. The effects of surface roughness and bond coating layer on the adhesive strength and

durability of sprayed specimens were also investigated.

The adhesive strength of ceramic coating was affected by surface roughness and bond

coating layer thickness. That showed exceflent under grit blast time and bond coating later;

60 sec and 0.15 - 0.33mm, respectively. The adhesive strength and densification of sprayed

coating with air pressure were superior to those of without and fracture was mainly occured

at alumina-bond coating interface.

Under ambient atmosphere at 800°C, the oxides existed

within bond coating layer promote diffusion of oxygen to lower durability of sprayed speci-

mens, In this case, fracture was occured at substrate-bond coating interface.
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Fig. 1 Shape and size of specimen for spray coating

Table 1. Grit blast and blasting condition

1 blasting condition i‘
grit | silica sand T
grit size 04 1.67n
blasting pressure G.dkg /of {
nozzle diameter 7.6 I
' blast distance E 135 140m
blast angle i 90°C J
blasting time ' 30— 120sec 1
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Table 2. Spray conditions for bond coatings and ceramic coatings

bond coating ceramic coating .
mild steel Stainless steel

nozzle type P7-G P7-G P7-G

0: flow rate 30 34 30

C:H: flow rate 35 34 36

powder feed rate 15 ¢ /min 13 ¢ /min 13 ¢ /min

spray distance 145an 63an 62mm

preheat substrate 100—-110°C 100--110°C 100—110°C

substrate rotating

speed 175rpm 175rpm 135rpm

transverse speed 210mr /min 210mm /min 210mn /rain
L spray angle 90° o0 ! o
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Table 3. Surface roughness produced by blasting

times
Egla*sﬁtlr;;t;me(;cc) éurface roughness Ra(um)
30 60 — 65
50 70 - 75
120 58 - 8.25
sand paper #60 03 — 08 ‘- -
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Fig. 2 Relaticnship between surface roughness

and adhesive strength of the sprayed

alumina coating on the mild stes

Photo. 1 SEM photographs of the substrate surface produced by grit blast and sand paper.

a)grit blast b) sand paper
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Photo. 2 Microstructure of the sprayed specimens produced with various surface roughness
and pressure during ceramic spray ajblast time 60sec, air jet b)sand paper,
air jet ¢)blast time 60sec, dysand paper, no air jet
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Fig. 3 Relationship between bond coating layer
and adhesive strength of the sprayed
alumina coating on the mild steel and on

the stainless steel
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Photo. 3 Microstructrues of the sprayed coating specimens with various bond coating layers
(a—d : mild steel, e—f : stainless steel) a)0.05m b)0. 17z ¢)0.152zz &}0.5m €)0.03m £)0.3m

Photo. 4 Microstructures of the sprayed specimens on the stainless stesl with and without
air pressure during bond coating a)no air pressure b)air pressure
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Photo. 6 SEM and X—ray images for the as sprayed bond coating specimen a)SEM
photograph(X1000) b)Ni mapping ciAl mapping
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Fig. 4 X—ray diffraction profiles of the as sprayed
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Photo. 7 Microstructure and composition profile
of the as sprayed coating on mild steel
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Photo. 8 Microstructures of the static thermal
exposiured specimens at 800'C
a)as sprayed b)2hr c)4zhr
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Table 4. The effect of surface roughness and
bond coating layer thicknces an the
number of cycles to failure for 800°C

therma! shock

spraying paraneter

No. of cycle

the surface roughness Ebond coating w0 Failure
(blast time : sec) thickness(mn)

0 015 | W4

30 0.15 19

60 } 0.15 20

120 | Q.15 20

60 005 | 14

80 0.10 18

60 (.15 20

60 : 0.30 17

% substrate : mild steel
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Photo. 8 Microstructure and composition profile
of the static thermal tested specimens for
2hr at 800°C

a) as spraved

b) after 20 cycles

Photo. 10 Microstructures of the as sprayed
(a) and of the 20 cycles thermal
shocked specimens a)as sprayed
b)after 20 cycles
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Photo. 11 Microstructure and composition profile

of thermal shock tested specimen at 800°C
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