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A study on the accelerated life test method of
hose assemblies by applying Knockdown stress

Jae-myoung Ko, Yong-bum Lee and Sung—geon Han, Young-chul Yoo, Hyoung-eui Kim
Mechanical Systems Reliability Research Center
Korea Institute of Machinery & Materials, Korea

Abstract

The failure of hydraulic hose assemblies is caused by the impulse pressure and
repetitive motions of bending and stretching (flexing) used at high pressure pipe in the
form of bursting. Since it takes long time to observe the bursting for life analysis, we
can reduce test time by the method of applying the Knockdown stress which is
equivalent to 70 % of initial bursting pressure on rubber hose assemblies with
maintaining the failure mode equally. In this study, after scale parameter, shape
parameter, and acceleration factor by preforming the impulse pressure test until the hose
bursts, and finally analyzed the accelerated life,
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[ le= pressure

(a) burst test

“le= pressure

(b) knockdown stress
[2¥ 2] Failure mode of hose
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[# 1] Burst test results and pressure ratio

hurst pressure

No burst pressure (MPa) max operating ;)ressure (34.7MPa) >100(%)
1 160 461 %
2 159 458 %
3 600 mm 161 463 %
4 160 461 %
5 158 455 %
6 161 463 %
7 162 466 %
8 1260 mm 157 452 %
9 160 461 %
10 158 455 %
mean pressure ratio 460 %

(a) 600 mm (b) 1260 mm
[28 3] Bursted hose for burst test
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[Z 2] Impulse test result

Pressure ratio of impulse test

No 133 %
Kn = 0.6 Kn = 0.8 150 % 175 %
1 157741 78661 67920 21673
2 203634 80432 69684 26559
3 249663 134813 82789 27617
4 282449 157456 91598 29153
5 304430 170339 112829 30881
6 339480 174171 147608 32915
7 379778 201403 151664 35245
8 383534 228226 166125 37955
9 404728 242226 198231 42350
10 426437 266226 217424 42742
mean cycle 313,187 157,632.16 118,729 29,751

[Z¥ 4] Impulse test with half okmega flexing [2¥ 51 Bursted hose for impulse test
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[Z1¥ 6] Suitability analysis of life distribution
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(28 8] Probability plot for cycle
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