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Vibration Fatigue Properties Analysis of Titanium Alloy Tubes Connected by Rolling
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[ABSTRACT] The fatigue limit testing of titanium
alloy tubes connected by rolling is carried out according
to the vibration fatigue test method and the failure rule.
The amplitude of the free end of the specimen and the
boot strain of the specimen are measured. The sine-fixed-
frequency method is used to do the vibration fatigue limit
test. Because of the effects of rolling connected properties,
the first resonance frequency declines obviously (exceed-
ing 1%). In order to define the lives of the rolling tubes,
the stair method of sweep test is used to remove the effect
of connection gap, and then the vibration fatigue of every
specimen is tested at the last resonance frequency. The
testing results show that the vibration fatigue limit of the
rolling tube is 115MPa at 2 x 107 cycles under 95% reli-
ability.
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Fig.1 Forming principle of internal rolling connection
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Fig.2 Schematic of the test set-up of vibration fatigue
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Fig.3 Strain response spectrum
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Fig.4 Displacement response spectrum

(3) VA ARame, F B AR N AR T W 43R
BB ST, VR SR 7, A LR B 0.5 £ AR B A
B AEBCIRAS T AT IR 39 55 15055, 1t s ik 1 25 i
WRISF[E]
223 IR TR ARG MK,

Fi T AL BRI T AR 0 1 R 2 55 1

(1) 3k G Bk IE L e, 1 2 07 & I
PTG A, 08 WA VAR, [RIEHI £ 0 A8 A 5 5

(2) MRPE TR L T THR Bl 55 A BRI . #5 B A-ik
R AR (R Ja M T R 1% ), N — 1 J1 7K
SRR Ao SEFTIR BI85 15 5 25 7E R A5 3 P A
W, AR KCERE I A o AT, B2 58K
Fi AR Bl 57 1k . N 12625 Ao B 5%0 .,
2.3 R4 E
231 IRFDIE AR K L5

2014 4E55 19 W] - piarblEEEA 99



%*iEi RESEARCH

RIS, TR an & 5 B R . SR AR 1S
H1 P9 55 A PRSI A k9 25 A BIR R 5 0 s iE A T e 1Ak
PR BIATAS H 98 57 i R A 3408 Sy T A AT

54:$Z&m=umma, (1)
o nt X RE n'= X n)s
232 PA%RITER

PSRN ) 0 ,=123.738MPa ; 725 §°=25.54 ; 7%
SERB C =4.08%, ATSEE ] 95% I, RS S BRIV
25} 115MPa.

O KRB

AN

9 10 11 12 13

<+ WA

131.04 [
127.20
123.04 |
119.10 |

I F1 /MPa

117.79 +

116.16

1 2 345 6 7 8
5
E5 MikERFAEE

Fig.5 Up-and-down map of testing results
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Fig.6 Frequency changes of specimens
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Fig.7 Cantilever-beam model
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