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In-situ Tensile Study for Fully Lamellar and Duplex
Microstructures of High Nb Containing TiAl
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Abstract; The high Nb containing TiAl alloys with fully lamellar (FL) and duplex (DP) microstruc-
tures were investigated based on the in-situ tension tests at 750°C. The results show that DP has bet-
ter tensile strength of 958MPa and area reduction of 45. 1%. FL has lower tensile strength and little
ductility. The microcracks initiation and propagation occur on DP specimen surface. The amount of
microcracks increases and the microcracks widely distribute with the increasing loading. The microc-
racks hardly grow after initiation. There are a small number of microcracks observed on FL specimen
surface. For DP structure, the vermiculated cracks form through the coalition of small holes. For FL
structure, microcracks initiate along interlamellar and colony boundaries, being perpendicular or a
large angle to the loading axis. But near the fractured location, it is the translamellar propagation
cracks that result in the rupture.
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Fig. 1 Microstructures of high Nb containing TiAl alloy (a)DP microstructure; (b) FL. microstructure
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Fig. 2 The specimen size of tensile test
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Fig.3 The macroscopical graphics of in-situ test specimen

at elevated temperature
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Fig.4 The ¢-AL tensile curves of high
Nb containing TiAl alloys at 750°C
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Table 1 The mechanical properties of high Nb containing
TiAl alloys at 750°C
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Fig.5 Micrographs of in-situ observation of FL. microstructure alloys at 750°C

(a)original microstructure; (b)683MPaj; (¢)743MPa (near fracturing)

2.3 RERYEIR

Bl 7 s FL AU & 7E 750°C T Hr il M R 19
RMIEH . B 7Ca), (b) 78 ) 5 4 il Jr (6] 2 B 5L
BRI R R IR RO R RO RE ) A
DX, & 7Co Rl DT B TR R KT
(D 37 W 1 B 30 9 2R B0 J2 7 R I AR 25 1] 24 2
SRR R H AP B R0 & = A R
BHWW— DA RIZMF)ZY R IR G R
U RE 2 8] 2 I ) X i 1 5 Uk e ) X Can
K7 i sk TR BUR A B 4B B — A TR S
MRS, TR 2 HL b RO R R 32 2L
BRH IR E Gy Bty » Py i A e RS il

K8 R DP 214 4 750°C F P d b 24 )5 i) %

IS . & 8(a) s 24 808 4 43 A 7E il 3 1fl , 2 0%
HOR . B 8(b) s DP 415 & R gUE i £ 4L
AL R SFAR /N, B 8(e) J& DP 21 411 I 11 &
SR B —FR 2Lk Ak i B SR 3X AT BE S A0
/N DP 20210 fb o A A K I AR TE IS B LY, 26 A
DP 4141548 TiAl &4 1€ 750°CF i hi Wi 24 )& T4

3 it
£ 15K 4 85, 750°C 1, A S5 i DP 4141

w5 HE TiAL & G PLHRLIRE o, S 958 MPa, I T i 45
GHAS. 106 R I R AF BB )y 2E Pk R s FLAL S K



82

BT AR /2013 4F 9 1)

20um |

6 DP 4144 750°C N MR A R4 R (2)850MPa; (b)899MPa; (¢)921MPaj; (d) 956 MPa (17 247l
Fig. 6 Micrographs of in-situ observation of DP microstructure alloys at 750°C

(a)850MPa; (b)899MPa; (¢)921MPa; (d) 956 MPa (near fracturing)
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Fig. 7 Surface morphology of the fractured FL. microstructure alloys at 750°C

(a)interlamellar cracks; (b)colony boundary cracks; (c) translamellar cracks; (d) snaky crack propagation paths
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Fig. 8 Surface morphology of the fractured DP microstructure alloys at 750°C

(a)surface macro morphology; (b) morphology far from the fractured section; (¢)fracture morphology
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