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A Study for Lifespan Prediction of Expansion by Temperature Status
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Abstract In this study, an expansion joint that is susceptible to waterhammer was tested for its vibration durability.
The operation data for the hydraulic actuator was the expansion length of the expansion joint when the waterhammer
occurred. In the case of the vibration durability test, the internal temperature status of the expansion joint was assumed
to be a stress factor and a lifespan prediction model was assumed to follow the Arrhenius model. A test was carried
out by increasing the internal temperature status at 30 C, 50 C, and 65 C. By a linear transformation of the lifespan
data for each temperature, a constant value and activation energy coefficient was induced for the Arrhenius equation
and verified by comparing the value of a lifetime prediction model with the experimental value at 85C. The failure
modes of the ongoing or finished test were leakage, bellows separation, and internal deformation. In the future, a
composite lifespan prediction model, including two more stress factors, will be developed.
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Fig. 1. Specimen :

Bellows type expansion joint
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Fig. 2. Operating data applied to hydraulic actuator for
vibration reproducing

3.2 TS Al

Fig. 39| 4Al5W3} Z23ds A58 25U AE
o H&3l7] $1% AMAL Fig. 49 2ol A3k

AFAGE A 75 dFello]E(Max. 100 kN)
2L Aol olE] Ao, 12]i RUEHE LZESORE

(e}

il LEL

o>

e Ty

rJ L.
=

T ol
s
)
)
Lo
i
dot
-0,
et
4
X0,
k1
B
T

[m
3
>
=
b
=
S
>
O
S

ro
)

A
o

_Orlg

AV

o
R

o >

=
c
)
fru
il
o
ol
o
3R
=



FEAe71E8 8] =2 A Al9d A0, 2018

Fig. 3. Set-up for durablhty test of expansion joint
using in-situ data
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Table 1. Test condition according to inner temperature
status of expansion joint

Case Temperature (C) Q'ty of specimen
I 30 3
I 50 3

m 65 3

Table 2. Test results for each condition

Temp:erature Specimen Life Average life
C) (cycle) (cycle)
#1 521
30 #2 937 904
#3 1254
#1 494
50 #2 846 605
#3 612
#1 507
65 #2 524 502
#3 475
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Table 3. Test results at 80°C

Temperature Speci Life Average life
o pecimen
0 (cycle) (cycle)
#1 477
80 #2 452 419
#3 328
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Fig. 8. Entire durability results of expansion joint
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