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Fig.1 Pre-strain tensile specimens and fatigue crack propagation CT specimens: (a) size of pre-strain specimen and results of pre-strain

treatment; (b) schematic diagram of cutting distribution of CT specimen; (c) fatigue crack propagation test equipment, specimen,

and DIC test platform
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Fig.2 Effect of pre-strain on fatigue crack propagation rate
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Fig.3 Obtaining crack opening load based on DIC: (a) virtual extensometer in crack tip zone; (b) COD-load curves; (c) plastic

COD-load curves



%5 6

o] % =2 455 TR AR 3 Tl aliek TAR % 55 24404 3 A8 377 1) 5 1 + 2125«

COD,,=COD-COD,, (2)

e, Wi COD (b8 i 1 A8 fk & 37 98 1
COD #*#, 4kl 3c fiax. ¥m K%Y COD 1 1.5%FT
it IO PR A A 5 N LK F B B, Mk 1.5%max
(COD) I F% 2k 5 %8 1 COD Jinngk il & 1) 58 A %
SUFK I BT Popo
222 TR EAF TA2 LRI HAT 4 %8

Tl DIC £ AR Lk IF i # COD I,
g a7 R X AN F AL E ) COD A Fi AN,
N 5 RGO T BT (1 7= AR e, DU 7R A e
G A E . Tk SiER TA2 JR A #4RE K T8 A% Ab
B R CT RFE, MERGKE a=14 mm i, HUFEZRR
0.05. 0.1. 0.2, 0.3. 0.4, 0.5 mm {7 & 4t ) COD 14,
L B ARAT PIPpax 14T 2, 1P 4 TR o

ME 4 FTUUE H, B RO EE B 3G, %4k
BEAA A #2457 T 9 COD {i . COD I44E L J% COD 3£ i fA
YIRS, BT R0 B0 1) RELR
U R K R AR . N T DL, AR e i
K2 0.2 s R EAT I, % & 211 COD A & A4
M, RIS T s T S A G K= 0.3
Gl KBTI, AR % S COD {EHF R HL, BE
FRPEEOK, COD fEl K. ik, AT T
COD & Fy 5P AE L f5 224 HUpE 48 0.05 mm 4k ) COD
EHEAT 73 M

0.012 |- Distance from crack tip (mm):

4 a=14 mm IR 4R RL ) COD-H1 i £&

Fig.4 COD-load curves of original material at a=14 mm

N T HE 25 b TR AR K T A B R,
MEPEE LK E 12, 14 F1 15 mm B 2H%42R 0.05 mm
ALH) COD fl, #SZ¥YE COD i 53 PIPmax Z IR
K&k, Wk 5a~5¢c From. MEHTTLLE H, BEE
RY Y&, AHIFEEAT T CODy . CODy, W fE DA
K¥BYE COD FRHAIG R, WFEMRREN KR, M
MFREKEE T, & N A RGN, CODy fi.
COD, V& {H UL K ¥84E COD R TH 498 /1N s A I 4 80
JERRK, Bl TN AR & RGN, CODy . CODy I {H
PAJ 381 COD A [ A idf ok s 82 o A I o X 150 B o
RO e, BUSAR ST Tk 4ligk TA2 80k T Ar #2
(1% 5 M B8 11 R 2

Crack length: d
0.22F —=—12mm
—e— 14 mm

—4&—15mm
0.21f /

o
=
o
hSEN
o
w
o

KI5 FRRIAR XS Tk 2Bk TA2 REUTKIT Hodar 1 5% 0
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Effect of Pre-Strain on Strain Field at Fatigue Crack Tip of Commercial
Pure Titanium TA2

He Jueheng', Dai Qiao®, Bao Qile, Zhou Jinyu?, Jiang Xueyan®
(1. School of Mechanical Engineering, Jiangsu University of Technology, Changzhou 213001, China)
(2. School of Mechanical and Electrical Engineering, Jinling Institute of Technology, Nanjing 211169, China)

Abstract: Plastic deformation will be produced in the process of manufacture and service for the titanium bearing equipment, which will
affect its fatigue resistance. In order to study the effect of pre-strain on the fatigue crack propagation behavior of commercial pure titanium
TA2, fatigue crack propagation tests were carried out on the original material and the materials with 10%, 20% and 30% pre-strained value.
Combined with the digital image correlation (DIC) technology, the strain fields at the crack tip were obtained, and the effect of pre-strain
on the strain field at the crack tip was researched. The results show that with the increase of the pre-strained value, the propagation rate
decreases during the steady-state fatigue crack propagation stage, meanwhile the crack opening displacement decreases and the crack
opening load increases, and the plastic zone at the crack tip, the plastic deformation and the cyclic plastic strain accumulation decrease.
Therefore, the pre-strain inhibits the plastic deformation and cyclic plastic accumulation at the crack tip, which leads to the more obvious
crack closure effect, thus inhibiting the crack propagation. The research results have reference significance for the safety evaluation of
titanium bearing equipment.
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