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Abstract The adhesion characteristics of the thermoplastic resins such as PE, PP, PVC, PET and PS were investigat-
ed on the surfaces of conventional steel (SS41), steel (SS41P) treated with ultrasonic waves and the SS41P coated
with several ceramic powders (SS41PC) by the plasma spray. Alumina (Al,O), alumina titania (ALO; 95%, TiO. 5%)
and zirconia yttria (ZrQ, 95%, Y.0s 5%) were used for the materials plasma spray. The morphologies, surface hardness,
surface roughness, and contact angles on SS41, SS41P, and SS41PC were examined. The tensile shear strength and
peel strength of the polymers which were attached to the surfaces of ceramics coated on SS41P also were measured.
The tensile shear strength and peel strength of polymers attached to ceramic surface coated on steel were found to be
stronger than those of conventional steel. The tensile shear strength and peel strength of the polymers adhered on the
surfaces of ceramics coated steel increased in the following order: PE ) PET ) PP ) PS) PVC. The high adhesion
strength of PE may be attributed to the surface roughness and its anchor effect on the ceramic surface.
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Substrate  Abrasive  ALO;  ALO,-TIO, ZrO0Y,0;
+others 95% 5% 95% 5%

Speed : 650 m/sec
Temp : 16,700 T

mesh : 320 Ceramic coating
thickness : 300 pm

Substrate Abrasive \ ALO,

Epoxy Adhesive

SEM
Roughness loss
Vickers hardness

Al0,-TiO, Contact angle
!
Degreasing | Pre-heating
l (Acetone & Air) 100~200 T C l

Fe plate . . -
Grit blasting

(8541 (Alumins#60)

- 2 .

SP:‘.‘ 6(?-7 kg/em *Tensile shear strength
M *Peel strength

Fig. 2. Block diagram of experimental procedure.

Table 1. Chemical Compositions (wt.%) of the SS41

Substrate C Mn P S

SS41* < 0.30 < 1.60 < 0.05 < 0.05

* G541 after blasting and preheating are designated as SS41P, while SS41 after ceramic plasma spray is designated as SS41PC.

Table 2. Characteristics of Polymers

Polymer Melt index(g/10min) Source
Polyethylene 6.0 Honam petrochem. 2100]
Poly(vinylchloride) 25 LG LS-100
Polystyrene 3.5 LG 55SH
Polypropylene 3.0 Hyundai H- 1300
Poly(ethyleneterephthalate) 8.0 Saehan ES LON PET H-2211

Table 3. Characteristics of Powders Used for Ceramic Coating

. Ma Hard . . . .
Ceramics ](-)r. reness Melting point Color Characteristics Application
compositions HRc Hv
. Heat resistant
ALO, White Wea 1'esisstant Insulation
rres nsu
Alumina + Max 69 980 2000°C or . R . i
Corrosion resistant High frequency coil
others gray .
Insulating
Wear resistant Textile machine
Alumi AkO, 95% Good for semiconductor Magnetic ta
mina or sem \ agneti
umin + Max 70 | 1000 1830°C Dark blue ! _ £ pe
Titania TiO, 5% magnetic tape, synthetic] Feed roll
ook fiber VTR head drum
7 i Zr0, 95% Yellowish Adiabatic Aerospace
ni oW1s.
\];tcto a + Max 45 446 2500C b Corrosion resistant Rocket nozzle
1 rown . . .
ra Y.0; 5% © at high temperature continuous die casting
Mi2te) BAH(SS41PC) (mesh) & 32022 FdshAl shala, Zo] T4 B=
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Table 4. Plasma Spray Parameters

Parameter Ceramic Coating
Gun type 9MB
Console 75
Ar
Flow 80
GAS
Console 50
H,
Flow 15
Powder Carrier gas 37
feeder Metal wheel A Shaft
Current (A) 500
Power
Voltage (V) 62~170
Spray distance (inch) 3~5
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Fig. 3. Typical microstructure vs. the treatment conditions of
the substrates. (a) SS41, (b) SS41P, (c) SS41PC(ALO;)
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(c) SS41PC(ALOz- TiOz)
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Fig. 5. Cross-section structure of the ceramic coating layers.
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Fig. 6. Vickers hardness value of the ceramic coating layers
(SS41PC) (a N Alez, b: Aler TiOz, C: ZrOz— Yan)
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Fig.10. Tensile shear strength and peel strength vs. the kinds
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Fig. 11. The relationship of polymer PE and roughness vs. the
tensile shear strength and peel strength. The alphabets(a~e)
are designated as same as for Fig. 7.
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are designated as same as for Fig. 7.
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