161

HEEHTE B K|

Journal of the Korean Institute of Surface Engineering
Vol. 34, No. 2, Apr. 2001

<gT=E>

CoNiCrAlY #¥ ¢

* Q2PBU ST FBA R L, Ho)AGTY, BB,
skeskeskesk ‘;H%]];Hzﬂ. skskokskok }\7‘1%1:\3]}3":111

A study on the high temperature properties of CoNiCrAlY coating
fabricated by HVOF and LPPS process

H. W. Kang, H. O. Kwon, Y. S. Song*, E. S. Byun, K. H. Lee**,
D.Y. Lee®** S. H. Kim****

* Hankuk Aviation University, Koyang, Kyungik, Korea
**Korea Institute of machinery & Materials, Changwon, Kyungnam. Korea
***Daelim College, Anyang, Kyungik, Korea
****Sun Chun Hyung University

Abstract

A Thermal Barrier Coating (TBC) can play an important role in protecting parts from harmful en-
vironments at high temperatures such as oxidation, corrosion, and wear in order to improve the effi-
ciency of aircraft engines by lowering the surface temperature of the turbine blade. The TBC can in-
crease the life span of the product and improve the operating properties. Therefore, in this study the
mechanical and thermal properties of the TBC such as oxidation, fatigue and shock at high tempera-
tures were evaluated. A samples of a bond coat (CoNiCrAlY) produced by the High Velocity Oxygen
Fuel (HVOF) and Low Pressure Plasma Spray (LPPS) method were used. The thickness of the HVOF
coating layer was approximately 450/m to 500/m and the hardness number of the coating layer was
between 350Hv and 400Hv. The thickness of the LPPS coating was about 350um to 400um and the
hardness number of the coating was about 370Hv to 420Hv. The X-ray diffraction analysis showed
that CoNICrAlY coating layer of the HVOF and LPPS was composed of the fand y phase. After the
high temperature oxidation test, the oxide scale with about 10/m to 20m thickness appeared at the
coating surface on the Al-depleted zone was observed under the oxide scale layer.
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Fig. 1 The cross section OM image of HVOF and
LPPS coats
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(a) matrix of coats
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(b) particle of coats

Fig 2. The EDX analysis of HVOF and LPPS coats
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{b) LPPS 500 cycle (X200)

(c) HVOF 1000 cycle (Xx300)

(d) HVOF 1000 cycle (X< 100)

Fig. 3. The cross section OM image of HVOF and
LPPS coats after thermal fatigue test
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(b} LPPS 50 hours (X 100)

{d) LPPS 100 hours (X 100)

Fg. 4. The cross section OM image of HVOF and
LPPS coats after high temperature oxida-
tion test
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(a) The oxide scale of LPPS coats (b) The A point (c) The B point
Fig. 5. The EDX analysis of HYOF and LPPS coats at oxide scale

(a) Al mapping (b) O mapping
Fig. 6. The EPMA mapping of HVOF and LPPS coats after high temperature oxidation test
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