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Fatigue crack propagation behavior of
TC4-DT damage tolerance titanium alloy
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Abstract: The fatigue crack growth rate of TC4-DT damage tolerance titanium alloy was investigated. Fatigue crack
propagation feature was studied in lamellar and bi-modal structure at different stress ratios. The research result can lay the

foundary for micro-design of high damage tolerance titanium alloy and discussion on the mechanism for effect of

microstructure on damage tolerance properties.
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Table 1 Chemical composition of TC4-DT alloy (mass
fraction, %)
Al \ (0] N C Fe H Ti

6.08 4.19 0.11 0.005 0.009 0.06 0.002 Bal

F2 YR TZNME

Table 2 Contrast table of experiment craft

i Heat treatment R

Al (955 C, 1 h), ACH(550 C, 4 h), AC 0.1
A2 (1000 °C,1h),ACH550 C,4h),AC 0.1
A3 (955 C, 1 h), ACH(550 C, 4 h), AC 0.3
A4 (1000 °C,1h), ACH550 C,4h),AC 0.3
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Fig. 1 Original microstructure used in experiment:

(a) Bimodal structure; (b) Lamellar structure

2 HRKITIR

2.1 BRLALRITE S RY RIEE RN

K 2 Fros i TC4-DT 2 Ff A [A) & 4k 40 23 1
AK—da/dn &k, WK 2 TTUEH: AR E51)
W97 LY ORI R LGS AU, SR
JE A B N, 5 DR RS 0 HR IR B, U
EAL . 7E AK=11 MPa-m'? I, Fi /2414801
ZALLY EHE AL F] 1X107°~2X 10°° mm/cycle Z%; 1M
WAL T Ry R IE ] 2X10°~3X107°
mm/cycle . FEAHRIRIBIA RN T LE 4T, L
JEH R EEH A S ARSWFEIGE . 288
AL BA TR Z L BB 1 X K T i i 24
PRI, M IS BB 1 DX R RS 2L ST
¥ Mg ) AR, RGN I 4 fe
SRR SE BRI G B, BRI 97 L e
B O ZURAE R S R S ARGy e s 1e R
AT SAYEART, AT AR L0 e B A I i TG K.
Bl 3 Fis A REAEARIA L P iR, K 3 1T
DU e REHE R ZA g ey, BEs4l
LG RRAERFE, X5E 2 BamaR
éﬁo

2.2 [ZJ1tk R 3HES R BIRERI

TC4-DT A [RLB ALY ST R 0y 0.1 J 0.3 4L
PRER LRI 4. WK 4 ATULEH, AL
RIS BUR, 5230 @ g LR R8gut 5 FEFE R
R sgmy, 2 il Zie N Jth R=0.3 IRLd &

10_25
t ®—Lamellar structure
R 10_35_ *—Bimodal structure oAl ]
b s
S i
& 107 /
: o
E 10_55_ /’ Nﬁ 3 g
g E .J R=0.1
S el o f=15Hz
10 N
F [
1077 L I L . L
10 15 20 25 30 3540

AK/(MPam'?)
B2 TCA4-DT ANl S i 2 55 ™ oo
Fig. 2 Fatigue crack propagation rate of different TC4-DT

microstructures
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Fig. 3 Fatigue crack propagation path of different TC4-DT

microstructure: (a) Bimodal structure; (b) Lamellar structure
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Fig. 4 Fatigue crack growth rates of different TC4-DT

microstructures at R of 0.1 and 0.3: (a) Bimodal structure;

(b) Lamellar structure
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