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Fig. 1 Microstructures of alloy 5-1-1 before thermal exposure:

(a) Low magnification, BSE image; (b) High magnification,
BSE image showing f(B2+w) grains at grain boundary
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Fig. 2 Schematic diagram of single edge notch and S—N

fatigue specimen under four-point bending
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Fig. 3 BSE images of alloy 5-1-1 after exposure at 700 ‘C
for 10000 h: (a) Decomposition of a,—a,+7 and coarsening
of w particles within g blocks; (b) Decomposition of
n—p(B2+w)

MBS BT TP ERRE TSR, KIEREERG
WEET, SR TWAGSH oo MM NET o
My Bige, MWMHERZRE o M, %G B
7. S PR P ATAE S TR IR B(B2+) ik )
o BRI 3(a) 5k BTR). 5 =R AL
o, L PII AAERER 1 oo BUZE, MRN p(B2+0)
ANRTRE, W 3(b)s . AU F KB AL,
S MR =R FE o MM REMTREBEA R, P2
RN A TE B(B2+o) E R NI o
BRI, AL ap FHHAZ N (B2+o)BiRE, 351
B2+o “ARARMEAL” % EREEERAIE N, o IS
B AFRYUEE FRIF HBoRBA R, FRE—ERE o
M W ) A B AR,

HEFER IR, KRR R ik —
FPSRABAAI K IR RN o AN AR T 700 "CHY
UYL 10000 h, Bt 2 T A S 10 10 g 4 2
PRI AP IR AT TSRk, P Sl AL .
R A LA AFIRONAT S, 8 TP R

LYV

22 EHBEE

BWAM T, 5-1-1 &6 IR EE N 0)
T AR i A NP B 20 1 90 57 B BRAEL 23 31l /2 450 MPa
2 500 MPa, & 4 Fros. KSR ) il 2 7 2
BOGHTRE I R 57 B BR A /D 5 (1 38 0 (11%) « an i i B
&, HARNERE TS S EHMAR LI, A
A S AAS I 55 S IR R R 32 T T U R ST a3
s AR R S A R Al SR — R AR K 1)
PR o FE SN SR R IB, 2R i 2R (1)
Gefie, SRFADVBLAIAE 2 T EE S A RIS U G AR
ML), KGR RN . S—N SGHTIE 5 A e
10000 h [ #h 5 g H A 52 A6 X W N AH SO0 A FH « B
TEMIEE RR 7R, RSN R T4 2R A A 5 200,
MNHTAEAS G HE R il (1995 57 W B A 3  % J A P 14

560
<

|
& <« 4
S s520¢ ) . 4o
§ N <>
gwm A

A

£ R AL
<
S 40t o,

< 10000h

400

10° 10* 10° 10° 107 108
Number of cycles to failure

4 DGR ARERET. S S-N T 2k

Fig. 4 S—N curves of smooth specimens before and after

thermal fatigue exposure at 700 ‘C for 10000 h
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Fig. 5 Fatigue crack growth rate of alloy 5-1-1 before and
after thermal exposure at 700 ‘C for 10000 h
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Fig. 7 BSE images of fatigue crack growth for 5-1-lalloy:

(a) Crack initiate from a,/y lamellae; (b) Crack propagation
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Effects of long-term thermal exposure on fatigue behavior and
surface defect tolerance of W+Nb containing y-TiAl alloy

CHEN Xia, HUANG Ze-wen

(Key Laboratory of Advanced Technologies of Materials, Ministry of Education,

Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Single edge through thickness notch of different depths (0—800 um) was introduced to the surface of
Ti-44A1-5Nb-1W-1B alloy (5-1-1 alloy) before and after the thermal exposure at 700 ‘C for 10000 h. The effects of

thermal exposure on the fatigue behaviour and the surface defect tolerance capability were studied. The exposure-induced

fatigue strengthening, the fatigue threshold of long cracks and the surface defect tolerance under thermal exposure were

quantitatively analysed and discussed in the form of Kitagawa-Takahashi diagram. The results show that the positive

effect of the thermal exposure-induced tempering stability is greater than the harmful effect of the microstructural

embrittlement. The fatigue strength of the non-notched is therefore improved after thermal exposure. On the other hand,

the increase in threshold stress for long fatigue crack growth after the long-term exposure is attributed to the refinement

of a, lamellae. The introduction of the short notches after thermal exposure (hereby no tempering effect) has caused

increased notch sensitivity, causing an increased notch size range within which the fatigue strength decreases significantly,

due to microstructural embrittlement induced by the long-term thermal exposure.

Key words: y-TiAl alloy; thermal exposure; surface crack; Kitagawa-Takahashi diagram; fatigue
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