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Table 1 Chemical composition of TC21 titanium alloy (/%)

Al Sn Zr Mo Cr Nb C H O N Ti

6.01 1.96 2.41 2.51 1.60 1.83 <0.005 0.001 0.075 0.010 Bal.

R2 TC2HKEEERNFIERE
Table 2 Mechanical properties of TC21 titanium alloy

Tensile Yield Elongation/ Reduction of
strength/MPa strength/MPa % area/%
1225 1094 11 21

HEWMB: FEFRARRHEFES (51405309); T4 AREEIEE (20180550880)
TEZ®AT: Bl W, 2, 1965 44, i, #Hdz, IWBHBUSHORRSFHUHE TRE22BE, 107 LB 110136, Hi%: 024-89728640, E-mail:

syhuili@126.com
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Fig.1 Microstructure of TC21 titanium alloy
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Fig.2 Size of fatigue specimens: (a) smooth specimen (gap coeffi-

cient, K=1) and (b) notched specimen (gap coefficient, Ki=3)
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Fig.3 S-N curves of smooth sample and notched sample under lab

air environment (a) and S-N curves of notched sample in

different environments (b)



* 2708 «

Mty @A RS TR

%49 35

MPa, b, 75 2 P s il 2R 58 o i 46 26 N 0 B AR L
(RRCS) {H737 0 8.5%H1 11.4%.

TRIG AT A5 2 SR G R 52 31 iy N g 98 55 8y (1 VR
I, AN B R AR BCR B AL TR it thatr, BEE A
AT AN, A7 i R SR AR BN B b i
AR T A S Re i, 5 R 1 el S 380 T At
VARG e, AR RIS, TR A TRAL A 220 v
BRI R AR A R 55 ok 5 8 o/ TR AR A
SN, AR ST U R RSN S, Sl L
AR EBARN R, R T T, B
T o I A RO A WA 2 N, BT T R el
V)4 P — KRR I, 5 B R I A AR N ) A 25 Al R el
PRI e et . BEAE T AR AT, iR
WA . BACZ BIAE AR N VR - IR AT Cail s OB )
FHEE, ROy R,

2.2 BURMHREST

FH TR IMAR A KRN Eh 7K rh R AR IR PO 23 2 He v
2 N A ), BRI R 4 TC21 AT T’k
EREA T, b TAE 2 R IR RS < TC21 11
JE iR, B4 SR TAE 3.5%NaCl /K HORTAE AR K
FAR R ER A 4 TC21 WFE R R E 50 208 it e
WL TSR A M2, BT E, BT
T LG A7 AE Tafel [X, Wit Tafel H£kAMEZHH L BB
TR S dor, AR 28 s AR RTIH I [ 65 Tl H 3 285
JE o VI kT 51,

i, KAW
e veor WIBUEAS oo A HB TR K NE
S i R AT IR R, K=3272 AW IR R T 1)
i, AW=47.9; n HENRFEBILTE, n=4; d N
G IEHE (g/em®), d=4.594 g/em’; A AL FARLE X 45 ifi
Flcm?), 4=0.679 cm®, TSR 3 Pk, AJEHhd

QD)

—3.5%NaCl aqueous solution
‘Water in fuel tank

1E-8 1E-7 1E-6  1E-5 1E-4
I/A-cm”

B4 IR RS PR A T B FRLAL A I G

Fig.4 Electrochemical curves in different corrosive environments
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Table 3 Electrochemical data of dynamic potential polarization
curves

Corrosive environment Ecor/V  dcord| uA~cm’2 vw"/mm-a'1
3.5%NaCl aqueous solution —0.760 0.530 0.006657
Water in fuel tank -0.729 0.310 0.003894
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Fig.5 Fracture morphologies of notched sample in lab air (a, d, g), water in fuel tank (b, e, h) and 3.5%NaCl aqueous (c, f, i): (a~c) macroscopic

fracture morphologies, (d~f) fatigue source area, and (g~i) fatigue extension area
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Fig.6 EDS spectra of corrosion product in water in fuel tank environment (a) and 3.5%NaCl aqueous solution environment (b)
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Analysis of Corrosion Fatigue Properties of Notched TC21 Titanium Alloy

Hui Li'?, Zhao Yongsheng', Zhou Song', An Jinlan®, Wang Lei’
(1. School of Mechanical and Electrical Engineering, Shenyang Aerospace University, Shenyang 110136, China)
(2. Key Laboratory of Fundamental Science for National Defense of Aeronautical Digital Manufacturing Process,

Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The fatigue properties and fracture mechanism of TC21 titanium alloy notched specimens in two kinds of corrosive environments (water
in fuel tank, 3.5% NaCl aqueous solution) and room temperature air environment were studied. Their fatigue properties were compared with those
of smooth samples in the room temperature air environment. The results show that when the fatigue life of both samples reaches 5x10° cycles, the
cyclic stress value of the notched sample is 52.7% lower than that of the smooth sample. As the stress decreases in the same environment, the
fatigue life of the alloy increases. Under the same stress conditions, the alloy has the lowest fatigue life in salt water environment, and that in the
water in fuel tank environment follows. The fatigue life of TC21 alloy is the highest in room temperature air. When the stress is low, the difference
is more significant. In the corrosive environment, the ions in the solution react with the metal atoms electrochemically, which accelerates the
initiation and expansion of the crack. The concentration of ions in the 3.5% NaCl aqueous solution is larger and the electrochemical reaction is
more intense.

Key words: TC21 titanium alloy; corrosive environment; fatigue; notch; electrochemical
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