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A Study of Life Characteristic of Hydraulic Hose Assembly by Adopting Complex
Accelerated Model with Acceleration Factors of Pressure and Temperature
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Abstract: Hydraulic hoses are used as pipelines for transferring power from hydraulic systems in various machineries
such as construction equipments, automobiles, and aircraft. Hydraulic hoses protect the system from vibration or
impacts, and they are being used to transfer energy in all segments of the industry. In order to protect the system from
various external environmental conditions, hydraulic hose assemblies must be able to withstand a wide range of
temperatures and pressures, as well as variations in other factors. In previous studies, an acceleration model for the
hydraulic hose assembly was developed by taking into account only one of the acceleration factors (temperature or
pressure). Therefore, the objective of this study is to develop a comprehensive acceleration model that takes both
temperature and pressure into consideration.
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Fig. 1 Hose classification system

=0 o = o —

2.1 gh= Ubeh ofy mhy

SAE J 343€ Sell A= feteae] wks Theh ¢
g BEgS Aoy er Hosta low, FA
F7]= 05~1.25 Hz & FA3kaL ok AA A2
oAl FAGH e WAL FA] FAPJA HAS F
slo] 2P ES Eoj2eln YWEH Afo mue F
A 9s] =4S W FodA2FHe FASE S W
Aot s #FE ¢ o, ojg e
Ao ekl Al2E HA ] FAHHE EFo=
FRO7E BTG B A e e dUE
T Ta% dFS A e dEHY 2EE VS 2~
Efaw AAste] wrEsier 388 Fig 2 9 2

1 71 bl tE 1S A7) A
R

>

2
Rl
~

hydraulic

o Azt
o

Aol £AE SAE 517 oA qtAshe ek
T2 2R A E VEeR Y 2k
= 2Eds AR st AldAS S S3 7)
SrEAEs AYE F A SEH 0 g 9%
& Ak, SRt dEe) B ERYGS HE st
AR ARSEAAA ] £ S Sk Ao

power

10 70
= 5 2~ ol T = =) =
g A FAE F AR o, AgFyt

15 %
5 % 5%
, [ Test Pressure 5 %
Test Pressure | [ 71— [ \ ] =
H /
1
85 % Test Pressure l /’
| /]
Rate of rise s : } i
to be determined Pecan } /J:r
between these points .ressure 1 /
Rise Rate | 1 i
\ I
15 % Test Pressure L4 N\point "0" ! !
1 MPa —p==eer / L i
0 MPa i Point "0"
504 5% 45 % t055% [10%
of the cycle
One Impulse Cycle

Fig. 2 Impulse wave for high pressure hose



Gevt L5 BEALRES A8 fUdEs 2YA FEEY AT 199

S W9 Aola] gaME 10 A9 T

o)

o
SF7F AMAA = AlZre] Frofof HE R 2-I-A|of AA Al2=F) o= Bk ofyet FH
7V 7hss ZFERARRY §F49S FEEol v A 2% e Wgh F dg o= <l
g 7ol E07b] Aol F7F @AM F
SH7](intensifier) S ©]-&3lo] 4ES FTUANINEE Table 1 Failure mode for high pressure hose
st , ,
Fig. 4 & A@9 7F&5AAF 7h2dl 2 Aol A Coiﬁ“gﬁg};lts Function lxél(lfer: Failure mechanism
o guA aAw #Av)e 28 AaFA P
oA Fa Al w3 S9E AdE F 3 |.p | Fracture by
= HAYES YET 9k 54 29AE 2 Coupling °V‘°g ptr‘?zs‘“e
o] L & AAL ataL WA 1y i & AAE L7 Sleeve part and Leakage | 1-2 rosio
) ] = : ! - keeping corrosion
6]’@ E_@% o }‘%xﬂoﬂ 7]—6‘]'7']] E’]tﬂ E‘ ?j_ pressure Crack by
TANME 1y mn s 360mm 2 LA3A A3 e 13 impulse

AN AlES —’F 3y 3} 1 ). pressure
5.1 | Bursting by
over pressure

Degradation

22 and crack

Decrease
chemical
2-3 | components by
Keep oil
High pressure contamination

pressure and Leakage Decrease
hose delivery 2-4 | lubrication
flow characteristic

Fatigue by
vibration

Damage

26| reinforced ply

Fig. 3 Test equipment for high pressure hose Fatigue crack

2-7| by impulse
pressure

1 Test pressure inlet
2 Fluid circulation line
3 Check valve

Fig. 5 (a) Test samples with a revolving manifold

Fig. 4 Apparatus for hydraulic 1mpulse8 ) test with (b) Bursting part in the hose assembly
flexing using a revolving manifold" (c) Bursting of a hose assembly



1700 o]7]H - & -

Stress
Fracture
Yield Point
\ 1st Allowable Point{90% of Yield Point)
\ 2nd Allowable Point{(80% of Yield Point)
Strain

Fig. 6 Allowable limit at Stress-Strain curve

3to] Fig. 5 91r 2o o] WA AR
Table 1 oﬂH gAE = Art Tk Ao o]
HAYUSFS Elgoazn Ho /Mdd AFS
bl o}%tﬂ &3 AHEE Aom Alm T

2.4 CALT(calibrated accelerated life test) 24
CALT WHI0s Aa317] 98] WA ou] Al
Ads F3 A 7]'5: 2E# 2o gk A5 gHA
(operating limit)E At} ©d 71E5 RE Y 20
gk CALT W2 v 22 SAU=RE 485
™ o] & Fig. 79 ZA|3FSTH
@ Fig. 7 914 1% stress level = 71 &
2 FEow AEgART 10%
2 dA4st=d °o]= Fig. 6 ¥} %o
oty s AL Uk
@ Fig. 7914 2™ stress level 91 F WA 7} 2~
Ef 2~ 52 17 stress level EE} 10% S
Fros AAg
@ 1% stress level #F 2" stress level o] A 2+2F & 2
2 e AMES 7HA AL o] I AlE w7
AldS g
@ 1% stress level #F 2™ stress level | 4] & =3k
AARE 7122 A3 REAS FAs
7}-83 A]¢ Al {H(available test time)ol] Tﬂ%
= %S Fig. 7 oA 3™ stress level = A
alto] o] FEAlA THEAE S T
® 471 4L Fdl 9L TS 2EH2 3
FEdA H589 ArE VxR A}ﬁZﬂ
(normal stress condition)l A €] F4 49, B10

5 5 FHU

2 flo r[o

Il

o

25 JHETEAIE A=

s 29 AL 2 A JFE 2AEYG A0l o d
7 2% ztzbe) didl] 24 Ao CALT HHS A&
ato] o3t 2 AdeAR Fga3n

EXEIEE

ot
o

Table 2 Accelerated test condition for high pressure hose
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