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Challenges in the Development of High Performance Materials in Aero-Engine Applications
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TiAl based alloys are light-weight heat resistant material. Both high performance cast and wrought TiAl based alloys for low
pressure or high pressure compressor blades for next generation jet-engine have been developed in the Strategic Innovation
Promotion Program ( SIP ). IHI has also successfully developed 1 400°C class Environmental Barrier Coating ( EBC ) for
Ceramic Matrix Composite ( CMC ) through demonstration of thermal cycle test and steam gas exposure test. As for Metal
Injection Molding ( MIM ) process technology development, IHI obtained a large volume of material data for MIM nickel alloy,

which is necessary the qualification as a jet engine part.
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Fig. 1 Room temperature tensile property of cast TiAl based alloys
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Fig.2 Creep property of cast TiAl based alloys
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Fig.4 HPC-(a)and LPT - (b) blades of developed wrought TiAl alloy
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Fig. 5 Micro structure of cross section
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Fig. 6 Appearance of thermal cycle test
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Fig. 7 Temperature profile of thermal cycle test
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Fig. 8 Appearance of coupon before and after thermal cycle
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MIM 70+ 2@ L7z Ti G&i22onTid, Uik
D Ti-6A1-4V ORI, 1F)FE(B), YT TV
(Mo ) ZEZMML, KREBAFZLH (HDH ) BL O
BAMHEKE 7V A (HIP ) BT 5 2 L1120 s
DML L CESM % LR 25 3R - EIRE S S ND 2
LAaRRLE OV 810 RUCHIRIC BT 557 mEE R %
Y. OTC 1L, ZOREMETEEL NV TEET 51
Mixbs L7z 8 11 BUCHEAM 7 7 v E RS wm O
X SRR 2R, HL L, A7 7 v EEaks
B, FORTUUHERE, REREFAHIELET A2 L%
FERE L 72,

—&— : 2Mo-HDH #% HIP
—— : 4Mo-0.4B
—o— : Ti-6Al-4V
——= RS
750
700 |- *
650
600
"
E 550
i 500
it
SR450
=
400
350
300
250 1 1 1 |
1.0E+04 1.0E+05 1.0E+06 1.0E+07 1.0E+08

FATNVE (-)

BI10 R MIM T8 > GO 7 iR
Fig. 10  Fatigue characteristics of MIM titanium alloy at room temperature
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Fig. 11 X-ray inspection results of Structural Guide Vane support
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