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Fig.1 Macro surface morphologies of graphite mould sample with different coatings: (a) without-coating, (b) Y2Os, (c) Al.Os3,
and (d) CaZrOs
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Fig.2 XRD patterns of graphite mould sample with different coatings: (a) without-coating, (b) Y,Os, (c) Al,O3, and (d) CaZrOs;
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Fig.3 EDS line scanning profiles of the cross sections of graphite mould sample with different coatings: (a) without-coating,

(b) Y203, (C) Al,03, and (d) CazrO3

HEF AR ENLY . B 3b kBRI AEE— R RN
F IR E, 5 RIS S AR, PR
hEEATS Ti oER, FENTER Y MO, 4G XRD A
EDS REE i, HONALM Y04 SR EE A T F-18
FERI . [ 3d 58 3c g AL, 2 Ti em b Eff
TR EBRE S, B CazZrOs WS8R KL T —%

RN . TAER 3¢ T ALOs ikEHI BRI
NP, FEARS ROVR QIR FRATAE, eI
T EEZF .

Pl 4 Dy se 4 R A R T B AN R TRt Ja e e 1R 1)
AL S h A RS RERRIRE R, ST
AMER AR, HE 4a AT, RIREITRE

Bl 4 ARERE A SRR 4 AR
Fig.4 OM images of the cross sections of graphite mould sample with different coatings: (a) without-coating, (b) Y203, (c) Al,O3,
and (d) CaZrO;
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Fig.5 Microhardness changes with the depth of graphite mould

sample with different coatings
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Effects of Coating Material on Machining Graphite
Casting Process Forming Quality of Ti Alloy

Zhao Jun®, Zhang Jing?, Jin Lei*, Liu Shibing®, Liu Hongyu', Zhang Jianzhong', You Tao*
(1. State Key Laboratory of Light Alloy Casting Technology for High-end Equipment,
Shenyang Research Institute of Foundry, Shenyang 110022, China)

(2. Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract: The refractory oxide coating including Y,0s3, Al,O3, and CaZrOs; were coated on the inner surface of graphite mold, to study the effect of
coating composition on the interface reaction of pure titanium and its microstructure and properties. The results show that the coating can
effectively overcome the chilling effect of graphite casting mould. No chemical reactions occur between Y03 and molten titanium liquid, and
Y205 coating only physically adheres to the surface, so the stability of Y,0; coating and titanium liquid is best. Al,O3zand CaZrOscoating have an
interface reaction with molten titanium liquid, and Ti-Al-O and Ca-Ti-O phase form during the interface reaction, respectively. The interface
reaction between Al,O; coating and molten titanium liquid is most severe. After the coating, the gain size of the surface layer, the thickness of
coarse grain layer and the microhardness all increase. And these changes degree with the coating type from the small to large is Al;Os, CaZrOs,
Al;Os.
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