Trans. Korean Soc. Mech. Eng. A, Vol. 38, No. 5, pp. 559~566, 2014 559

<SE==> DOI http://dx.doi.org/10.3795/KSME-A.2014.38.5.559 ISSN 1226-4873(Print)
2288-5226(Online)

£4 Z5® 29nle] EdjolBexd E49) Yud w3
ol =f 7" = 3 =
* cheoistal 7]/ a5z

Morphological Observation on Tribological Characteristic of Thermal Spray
Coated Steel-Bar

Duk Gyu Lee” and Hee Keun Cho '
* Dept. of Mechanical Engineering Education, Andong Nat'l Univ.

(Received September 12, 2013 ; Revised February 11, 2014 ; Accepted February 11, 2014)

Key Words: Corrosion Resistance(H] 2] /), High Temperature Wear Resistance(31<> W v}54J), Thermal Spray(-&-
A}), Thermal Shock Resistance(W & 52 4)

=2 AATF) 24N 22uke] YAA, WrkRA, WY 5o 482 FA17] Astel S4
292 488 A77F AU oF 7000 LSRN W, Wukm, 4 Fol wEwo] gl &
g EAO ALO, Cr0, WC IYE Ag3e] InAom medrtny, WAy, Wy, WaZay
e FRANRORA NE ALFHNA AgHE Adite] $He PAAAT. 2dute] 483 35
4 IYF tistel wSWPtEAE, AFANG, WRAAEL FASAG. 2959 FelH, 55,
AAH E4el myo] oyl Awol W v $5sAh,

Abstract: Plasma coatings have been conducted to improve the mechanical properties of thermal resistance, wear
resistance, corrosion resistance and thermal shock with respect to Great-Bar which is used as a carrier device for
ironstone sintering under 700°C. The surface coatings on the upper side of the Great-Bar exposed on extreme
environments of high temperature, severe wear, corrosion and thermal shock extended the life time due to the barrier
coating layer. Al,Os, Cr,03;, WC coatings were applied to Great-Bar and their mechanical and chemical properties are
analyzed by several experimental tests such as thermal resistance, wear resistance, corrosion resistance and thermal
shock resistance. It shows excellent advantages with respect to wear, thermal shock and corrosion.
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Fig. 1 Great-Bar in the field of steel manufacturing factory
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Table 2 Plasma spray operating conditions

Gas Ampare Volt
Al,O; Ar, H, 500 70
Cr,04 Ar, H, 500 68
WC Ar, H, 500 63

Table 3 Materials composition of thermal spray layer

Chemical Component
ALO; Si0, Oxide
ALO;
98.5 1.0 0.5
Cr203 Al Oxide
Cr203
99.7 0.2 0.1
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Fig. 4 XPS results on the thermal spray coating layers
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Table 4 Pin & disk wear testing condition

Test condition
Holder temperature 150+5C
Pin rotation velocity 100RPM
Rotation radius 22.5mm
Linear velocity V=236mm/sec
Load 90N
Time 12600sec

s,

Fig. 5 Schematic of pin-on-disk wear test system (Ref.
ASTM G0099-5)"?
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(a) Normal test specimen

(b) Al,O; test specimen

(c) Cr,03 test specimen

(d) WC test specimen

Fig. 6 Comparison of before and after wear test
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Fig. 7 Wear test results comparison among normal, Al,O;,
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Table 5 Thermal shock test conditions
Test condition

1Cvel 1.30min at -60 + 2C
—yele 2. 30min at 200 £ 2°C

condition ; )
(Change time : 3min)

Total cycle 24 Cycle
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20

— +— Thermal Shock Cycle

Temperature (°c)
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Fig. 8 Thermal shock cycle
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(a) Normal (left: before, right: after)

(b) Al,O; (left: before, right: after)

(¢) Cr,0; (left: before, right: after)

(d) WC (left: before, right: after)

Fig. 9 Configuration of thermal shock test specimens
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Table 6 Thermal shock test results (-60~200C)

Normal A1203 Cr203 WC

Hardness | 377.3 568.4 1080.6 1459.6
(Hv) (380.8) | (569.5) | (1081.2) | (1457.8)

Crack No No No No
Coating No No No No
damage

() hardness : hardness measured before thermal shock

(a) Normal specimen (left: before, right: after)

(b) Al,O; specimen (left: before, right: after)

(¢) Cr,0; specimen (left: before, right: after)

(d) WC specimen (left: before, right: after)

Fig. 10 Corrosion test results comparison between before
and after salt spray w.r.t. normal, Al,O;, Cr,0;,
wC
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Table 8 Inspection of experimental results and validity

Test condition ALO; Cr,05 WC
Salt concentration 5% Nacl A B A B A B
Temperature 35+0.5C
Wear G G E E E E
Spray pressure 0.098 + 0.002 MPa Resistance
Spray capacity 1.2ml/h at 80cm? Corrosion E E G G G G
Time 288h
Thermal E E E E E E
Shock
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