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Prediction of Broken Load for Notched Specimen of Titanium Alloy

Song Yingdong , Hu Xuteng , Liu Huaxiang

(College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: The tensile deformation and fracture behavior tests under both room and high temperature are

conducted on notched specimens of titanium alloy used commonly in aeroengine disc. Then a large de-

formation constitutive model is established. Based on the constitutive model, load-displacement curves

of notched specimens are obtained by large deformation finite element analysis. The tensile broken load

is defined as the value at the highest point of load-displacement curve. The predicted tensile broken loads

are compared with the tests, and the theoretical predicted values are in good agreement with experimen-

tal ones. The results show that the proposed method for predicting tensile broken load is valid.
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Fig. 2 Dimensions of TCI1 alloy tensile specimens un-
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Fig. 5 Photograph of TC11 alloy specimens after tensile

broken
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Fig. 6 True stress-strain curve of TC11 alloy
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Tab.1 Constants for constitutive model of TC11 alloy
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Fig. 7 Finite element grids of a smooth specimen
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tion and shape of notches under room tempera-

ture
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Tab.2 Results of tensile test of TC11 alloy notched
specimens under room temperature
Brhrsm i/ RN

© #fi/MPa

MPa #Hfoi /kN
1 292.

1 285.
1 295.

1 288.
1 468.

1 456.
1 484.

1 451.
1 610.

1 634.
1 609.
1619,

CORES

KTI1. 2 1290.5 36.5

O|l—= o W O

KT1.5 1465.3 41. 4

Nel BN} [N wl

KTz2.0 1618.5 45. 8

= o

(2) 7 it

Fe LT R TR F) R AR ROST AR 12K A 1]
L1 Jfe 7 o 4 Fofr ke 1065 B0 4 17 7 46 R 80 KT ARl
1.2,1.5,2.0,2. 5,55 45 S L3R 3.

o)
‘°~‘/ 2X45°

€
s L -
=
13 195 |
65
(a) WA R
& < @9 §O‘J
o = Y v

T s s
(b) BEOIR
11 T TCLL s 7 e K st R IR CLAE - mm)

Fig. 11 TC11 alloy notched tensile specimen configura-
tion and shape of notches under high tempera-

ture
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Tab.4 Comparison of predicted tensile broken loads and ex-

perimental results of notched specimens
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