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ABSTRACT The effects of B and C on the macro- and micro-structures of near gamma TiAl alloys
were compared. The results shaw that fine equiaxed grains are ohtained with increasing concentration
of B or C, but grain refinement by the two alloying additions exhibits different features. The grain size
of the B containing alloy decreases gradually with increasing B cantent, whereas for alloying with C,
the grain size drops suddenly beyond a erifical C content. Micrascope observations reveal that even
trace lavel of B triggers the formation of TiBg—type haride which exhibits different marphologies with
increasing B content. In alloys containing C. carbide particles can not be observed under optical mi-
croscope beneath the critical level of C, but large amounts of carbide particles are seen once the critical
concentration is reached. The carbide is predominantly Ti:AlC as identified by electron diffraction. A

brief analysis was made of the grain refining effects by B and C.
KEY WORDS gamma TiAl, alloying with B or C, grain refinement, as—cast alloy

i y-TiAl & S HEEE/), SR
B ST R EhE, mMEREEYHENS
Bkt ER s i 0 dE TIAl BE SR 45
fEE, BE 28 RO TR HAE i I Jh s, LR R
FRBM TR ENS S — R RS H4H
# TiAl & 2 R BHFROEIRBAS, FESRBER
2 2 Heete BB M &R 25 @ik, &5 TiAl
LEMBARMERREGITHEE EERKEREY XD™
&2 0 A FREEEn BN EN RS S
dERE B B LA S, IR T (LA W T

2002-04-03
1965 &4, WA, HL

* R E M
BEL: B 8. B

AN RN A ki b

C # B~ RETE, R Rk k.
XF C 3 TiAl & &y HPMLIFRSEENHEE 43¢
s TiAl B o e, RIS B f1l C S&EMEHs
LA R AL

1 ERFE

FMEEEEEESEERNAER TR T HE
BINBNOGSE HH 458 5 B 58855 TF Ti46Al-
2Cr-1.5Nb (a8, %, TR). B #&54%% 0,02,
04,08 10 115 1.3, 1.5, 1.7; 5§ C $2HET T
46A1-2Cr-1.5Nb-0.25:, C &HE45#% 0.2,04,0.5,1.0,
1.5, 2.0, FsrsEARSEES T, & AL A% Cr,
Nb-Al ffE1 &4, Cr-BoElg& BAE S, R CRB AT


http://www.cqvip.com

644 s B % #H 8%

RiF & Sl G MEBRHE I, FTE2 8% 5 R &
Rz, BMESERE. REMEERE 0.2% (%K
B WT, kA G a7 BT 5 L4

Rk TELE VTS H AT BE Y SR M b [l 30l T, kAT
TP RAENRE. R0 2R & aiteE, AN
WS R A e R O R R, BOEHER 50% FiEE, 30%
IETEM 200 sEde, T -30 Cf 15 mA BT
HiFE. R S T B s AR R T .
AR R ITHE N EE.
2 xRBER
2.1 B f1 C H&&EUAL NN

B #1 C & TiAl {2 £WAM &0 BT, K
B C &2t EFESSHHEAMEWSER. #HEB
E AR R T, WMEME B SEMMEN. HHh5
BRI, FEEIh A 0.8% B, &4 rhi itk 5 {7 af
H. 4B &E#T1.0% . GEAEFSHEMHS. B
it TiAl & 2@ edifbiE RErt %, sk /ERE B
= T fh e T4

gaar

—&—- B adaitan

Y00
| -—#— { addition

Grain size, um

100 R B

4 26 £8 10 12 14 16 189 20 22
Alomic fracton, %

oL
(LR L

1 B C LA G S Rt kv
Fig.1 Effects of B and C cantents on grain sizes of the base
alloys
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Fig.2 Effects of B and C contents on microstructures of TiAl based alloys
{a) Ti-46A1-2Cr-1.3Nb-0.2B  (b) Ti-46A-2Cr—1 SNb-1.15B
(c) Ti~46A1-2C—1.5Nb-0.25i-0.4C (d) Ti46A1-2Cr-1.5Nb-0.25i-1.0C
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Fig-3 Boride and carbide particles in fine—grained alloys
{a) TEM image and (b) [111] diffraction pattern of TiB2 in Tr46A1-2Cr-1.5Nb-1.15B
(¢} TEM image and (d) [1120] diffraction pattern of Ti2A1C in Ti-46A1-2Cr—1.5Nb—0.28i-1.0C
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