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Effect of minor boron addition on
creep rupture property of TiAl alloy

LI Zhenrxi. CAO Chunrxiao
( Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The effect of minor boron addition on creep rupture property of T+47. 5AF2Cr2Nb alloy under 760 C,
275 M Pa condition was investigated. The addition of 0.2% B into the alloy can effectively improve the creep rupture
property, especially for the fully lamellar microstructure, the creep rupture life is prolonged from 150 h to 460.5
h. The main reason is that minor boron addition suppresses the formation of Widmafstatten lamellar colonies and

feathery lamellar colonies in lamellar grains during continuous cooling transformation, and then improves the thermal

stability of the fully lamellar microstructure.
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Table 1 Chemical compositions of alloys(mole fraction, %)

Alloy Al Cr Nb B (0] N H C Fe
A 47.6 2.1 2.0 = 0.0540 0.009 6 0.0020 0.0140 < 0.1500
B 47.6 2.0 2.0 0.18 0.0510 0. 009 4 0.0019 0.0120 < 0.1500
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K1 &#4% 1150 C, 72h, AC XA H S 4L
Microstructures of alloys homogenized at 1 150 C for 72 h
(a) — Alloy A; (b) —Alloy B
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Fig. 2 Microstructures of alloys after near gamma microstructures

solution treated at different temperatures
(a) —Alloy A, 1370 'C, 5min, AC; (b) —Alloy B, 1370 C, 5min, AC; (¢) —Alloy A, 1330 C, 0.5h, AC;
(d) —Alloy B, 1300 C, 0.5h, AC; (e) —Alloy A, 1300 C, 1h, AC; (f) —Alloy B, 1300 C, 1h, AC;
(g) —Alloy A, 1250 C, 2h, AC; (h) —Alloy B, 1250 'C, 2h, AC

W R 2 SRARER 2300 A L1388 I 2 84% F1 68% . e 4 P ab B R AL EE 5 )& 4 A F1 B IR
B [ b 3 5 R Bl S 3 35T T 900 C, FESEAT T 760 C, 275 MPa -4FF i 3¢ A 1 gl
6 h, VA (FC) I S A3 . W, ERILE 3. WA SR AR A R



5% 15 &5 6 Y]

ZRRREL S INLEMIN TiAl &4 R A MR R - 839

AR 2R BHRMNFEAF o, A B3
Ab PR RE B R, 3 P W9 75 20 2B i J2 R AR AR 43 L
B, HEEA G . A, B FR&&4RER
Kb BRI FE AL I REA T UL S AR, Bl
JTLEMM A4 B MEFAMREER T AT E
A, THENTEREHYL, A& BEHFEAHSN
IR AFF IS 460. 5 h, &4 A &R ZHARE
AFFAX R 150.0 h . EAME 4 B 1 3 PN IEA R
A FEmB A &S A RIRASFEAE @K

% .
500
. Alloy A
2
2 300
5
a
2
= 200
g II
“ 100 ‘ .

(a) (b) (©) (d)

Heat treatment process
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Fig. 3 Comparison of creep rupture

life between alloy A and B
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B4 &4&A, BEARHAZ TEM EH
Fig.4 TEM images of fully lamellar
microstructures of alloy A (a) and alloy B (b)
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Fig.5 TEM images of creep ruptured fully
lamellar microstructures of

alloy A (a) and alloy B (b)
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