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A Study of the Life Characteristic of Hydraulic Hose Assembly
by Adopting Temperature-Nonthermal Acceleration Model

Gi—Chun Lee" - Hyoung—-Eui Kim" -+ You Hee Cho" - Sung-Bo Sim" - Jae-Hoon, Kim™

Reliability Assessment Center, Korea Institute of machinery & Materials” -

BK21 Mechatronics Groups, Dept. of Mechanical Design Engineering, Chunnam National University™*
Abstract

Hydraulic hose assemblies deliver a fluid power in various oil pressure equipment such
as construction machinery, automobile, aircraft, industrial machinery, machine tools and
machinery for ships. Also, they are widely used as pipes in oil pressure circuit. When
we estimate their lifetime, it is essential to conduct an accelerated life test by choosing
the factor that suits the usage condition of the test object since traditional test method
for estimating lifetime under the influence of various external factors incurs hardship in
terms of time and expenses. The objective of this study is to propose an acceleration model
that takes both temperature and pressure without flexing condition into consideration.
The lifetime is estimated by applying the proposed temperature—nonthermal acceleration
model to the test data. And we compare the proposed temperature-nonthermal
acceleration model and the accelerated life equation suggested by John(1994).

Keywords : Hydraulic hose(f% % 22), Temperature-nonthermal model(2%=-H]¥g =2 d)

Accelerated life test(7}&5H Al 4), Intensifier(F=7])
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1. A4 &
AAZNA, AFAk, 7], AA71A4, 2714 2 718 A9 714 sl AHgH =
FHT e FEEAAAM 8 ddaAy 75 szl A Moz ARET. webq #FoF
S VAR A F71AQ0 AR FEHAG o] Fad FFolnE o] wig-
Q3% F3Eolgla Evans(1980)¢} Evans®} Manley(1981)= g3t Uth
Entwistle(18DE 2= A FxE FF% 4TS e U9 4=

23k, 28 Reg uE A" Al 7HA 4 A AR dg A FEE4,
Z5ote, A o8] At FAEAAA AMEHE TaE V|EHOE ALY
gl = A& (textile), 148 FHANFZ Ase RS AL S

2 AT HA 2 SAE J517(2008)1 4 A stE FEs YA ARANHES VFoR
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ThEFEAIES A F 2 2E 2 digh S 2T 259 Ho TrEIAE
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AAE ZE-vg 7hE Ry S vlastaz} gkt
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=
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& 234% o A2 ALY S WA RS BFY 5 glov), 2] AYe @
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2k o Al agel FAGY ] HAst = S S vt
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<Z1% 1> Impulse wave for high pressure hose
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<9 2> Life test equipment for high pressure hose
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<3t 1> Failure mode for high pressure hose

Primary . Failure . .
components Function modes Failure mechanism
Count d 1-1 |Fracture by over pressure
oupling an _ : ;
Sleeve part keeping pressure Leakage | 1-2 |Outside cqrroswn
1-3 |Crack by impulse pressure
2-1 |Bursting by over pressure
2-2 |Degradation and crack
. 2-3 |Decrease chemical components by oil contamination
High pressure| Keep pressure - T P
. Leakage | 2-4 |Decrease lubrication characteristic
hose and delivery flow . . >
2-5 |Fatigue by vibration
2-6 |Damage reinforced ply
2-7 |Fatigue crack by impulse pressure
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A}83 CALT (calibrated accelerarated life test) < 2 &3t A PSS WP

[2nd step test]
Life

Life Diswribution at
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2~ Condition

xS, [15* step test]

[ 10% i 10%
Reduction | Reduction

S, L
w . :

Available
Test Time

|
!
|
|
]

Normal Stress i Stress 2™Sress 1% Stress Yield
Condition Level Level Level Point

Stress (Pressure or Temperature)

<19 3> Explanation for CALT method
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<3% 2> Accelerated test condition with no flexing for high pressure hose
Temperature . . .
60 C 90 C 110 C
Pressure
280 bar - - @ 8 set
350 bar - - @ 8 set
420 bar ® 8 set @ 8 set @ 8 set
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600 -4 70
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200 —

—— Pressure(bar)
Displacement(mm)
—— Strain(%)

100 f

Time(sec)

<19 4> Displacement & strain depending on pressure level

(a) LVDT & hose assembly (b) Scene of internal pressure test

<719 5> Internal pressure test for checking displacement & strain
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<9 7> Weibull probability plot at accelerated stress levels
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e o B0 ASEANA FAR 4079 AGARE V22 ASEA L= 50 T
e 140 barol Ao FHE 321804 A BFE A (Dol dlate] TaH A (33
Zol 13671x108 cyclez AEHh @n AgxAA S FHo 0@ 95% AT

Tahw (2.1604x108, 8.6072x107) cycleo] ot

23
S 1-85X100 — = 1.3671 X 10° cycle (3)

140777 XExp( e
8.617 <10 ° X 323.15

350
¥ AlTtestdata | ;i ;
o ALT characteristic life || .
= SAE points [
300 - - - Fitfor SAE curve 7777 T i
@ ALT Model Charecteristic Life Points
—— ALT Model Linear Fit
----- Upper 88% Confidence Limit
Cor R R T T DAy YT TR <=2 < o i e o1 == awer 88% Confidence Limit
~ 230 Lawer 39% Corfidence Liri
=
=
S
8
=
® 200
3]
-
3
@
o 150
-
o
100
50 —T T —TTTTrm —rTTTTT —TTTTTT —TTTTTTT T
10° 10 10° 10° 100 10° 10°

Cycles to failure(N)

<29 8> Comparison of test data vs ALT model curve with no flexing condition
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