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ABSTRACT

Extensive research is being carried out to develop
new application for Titanium Aluminide (TiAl)
intermetallics alloy. Great attention of the relationships
is being paid to its microstructure and mechanical
properties. Alloying elements and heat treatment
conditions have been carefully considered. The result
has been the development of alloys that has optimum
balance between strength and ductility.

Developed TiAl alloy is mainly composed of two
intermetallics phase which are Ti3Al and TiAl. Phase of
TiAl has weak positive correlation for ductility, and has
strong negative correlation for strength. In other hand,
it is clarified that correlation of heat treatment
temperature and strength is negative, but elongation is
positive.

Experimental piston ring were manufactured from
the TiAl alloy and performed in a commercial
automotive engine. The extremely lightweight piston
ring has seal characteristics superior to those of
ordinary piston rings. Additionally, they were found to
maintain there gas seal capability up to engine speeds of
2,000 rpm.
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Fig. 1 Elevated Temperature Partial Phase
Diagram of Ti-Al Binary System
at Vicinity Gamma Region
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Fig. 2 Structure Models of TiAl(L1,) and Ti Al
(DO,,) Intermetallic Compounds
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Fig. 3 Microstructure of Developed TiAl
Intermetallics Alloy and Duplex Model
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Fig. 4 Backscattering Electron Image of
Developed TiAl Intermetallics Alloy
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Fig. 5 Typical Diffraction Pattern of Developed TiAl Intermetallics Alloy
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Fig. 8 Mechanical Properties and Aluminum
Contents of Ti-xAl-2V-2Nb-1.5B
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Fig. 9 Hardness and Aluminum Contents of
TiAl Intermetallics Alloy at
1200°C-4hours HIPPED
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Fig. 10 Modulus of Elasticity and Density of
Various Metallic Materials

QTIRT LS IC By I — AW & Al & DIIC & BN
EREND D, ZORRIEN (2) TXRENS,

Hv = -13.6Al 4950 + + + - (2)

TEHBHRETIAIGROMER., MKT 2 AIRIC K->

THOLMNUDHETZEMNTES, EHICA (1) &
R (2) ZBIET S LRENAIRICE > TR (3) D&
SICHEEFTREL 75 %

o, = -47.6Al ,+2800 - - - (3)

3. 5. ZBmISH

3. 5. 1. RH4ETMETHE

TIAIG & OIS O IF & A EDNHEAMEICE B
L7z&DTH BN, BAEAERG E L TTIAIGEOE
g L ftEMERICE H LTz, Fig. 101 TIAIS & Ot
LR DOBGRE BHFOREMR L R Uizt DERT,
B 5 TIAIGEIE ., BHFOSBMEOR Ehssiniztt
WM BHEER/RE) OBOMETH ST Ehbh b, T
DEWEEHIE 22 28 e LTEX U > (L
TV ZEIRU. ZOMRE - A ZZ YDA
> FERBRIC K D R L 7z,

U 2T ELTeaeid. BRI 2 E R L Tl
WBELIEETHD, TV IE, PXE 1800cc,
DOHC - VTECIA% T, 100PS/LOEHIEE B, EX
VMg 23m/sec. L EITIET B 728, ) ¥ T ADERIDN
IEHWICHEBNLY IV TH B,

PERERHMG . [EIEsE— e — 7 — 31 2 A&t DBY
FBEWUELTY VT TIv R KD TH—INA HAED
AL &Nz, EHICLw RY'— ALEEEELT 100 B

60
STEEL RING cfQ

50 I~ H

40

TiAI RING

B/B (litter/min.)
W
o
T

20 -

L L L |
0 2000 4000 6000 8000 10000

Ne (rpm)
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