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A Study on Reliability Estimation for Fatigue Life
of the Spider from a Drum Washing Machine

Seongmin Lee, Sangbong Cho, Seongjin Jo, Youngsoo Kim, Dongwoo Kang, Younsu Jung, Bosun Chung,
ABSTRACT

The spider of a dium washing machine receives the repeated fatigue loadings during laundering. Although the
spider iz designed statically safely, it often happens fatigue failure. Therefore it requires the safe design for fatigue
and needs the prediction of quantitative fatigue life. The S-N diagram for a spider material iz developed by fatigue
test and statistical analysis. The siresses are measured directly from strain gages on the spider. To predict the fatigue
life of spider, the rainflow counting method and Miner's rule are used. The data for fatigue life are analyzed
statistically. From these data, reliability estimation for fatigue life can be done and also, equivalent fatigue life can
be obtained. It will be applied to make and improve to a short period for design and prototype test.

Key Words : Fatigue failure (] 2 5}2), Fatigue load (9] 23H%), Tensile test (3173~ 3), Fatigue test (] 24| 7),
Equivalent life (5 7}5H)
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Fig. 1 Configuration of specimen

Table 1 Mechanical properties of Alpc-2

Tensile strength
(MPa)

256

Yield strength
(MPa)
159

Young's modulus
(GPa)

72
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Fig. 2 8-N curve for Alpc-2
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Photo. 1 Strain gage on the spider
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Photo. 2 Telemetry system
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Fig. 4 Sample data
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Fig. 5 Data treatment process
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Table 2 Fatigue life damage

Life damage |Stress{[Pa)| Life(cycle)
A 95% |y 9¢E7 | 4046 | 5102,041
s | lower
rubber | 95% | 5 qep s | 4218 | 3731343
upper
95% | se3k6 | 66.17 127,714
B gs | lower
rubber | 95% |y 40p s | 6024 90,000
upper
95% | 4375 | 7129 72,903
C gs | lower
rubber | 95% | Houp s | 7518 40,020
upper
95% | 5ss5p0 | 2515  |180,180,180
D keg.r | lower
washable| 95% | 394p 0 | 3108 |20.761005
upper
05%
E ke | lowe | S20B8 | 3389 19,230,769
washable| 95% | 9 90p 7 | 4280 | 3344482
upper
93% | 9 mE7 | 4226 | 3676471
F kg | lower
washable| 95% | 5 yop 6 | 5936 288,184
upper
Table 3 Modified fatigue life damage
Life damage |Stress(MPa)| Life{cyele)
95%
A gr | lome | 4O9E6 | 6069 | 244220
rubber | 95% | 5 60m.6 | 6327 | 178,609
upper
B 95% |y 64p4 | 9927 6,113
gr | lower
rubber | 95% | 53004 | 103.86 4352
upper
. 95% | 9 g6F4 | 106.94 3,494
gr | lower
rubber | 95% | yoepg | 11278 2,346
upper
95% | 4 16p7 | 3772 | 8624718
D kg.r | lower
washable| 95% | - oop o | 4706 | 1424610
upper
95% | 4 006 | 5084 020,523
E kg.r | lower
washable| 95% | o5p 6 | 6420 160,001
upper
05%
F kas | lower | SOSE6 | 63.40 175982
washable| 95% | 7osp s | 89.04 13,795
upper
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Table 4 Equivalent fatigue life for accelerated test

_ Equivalent fatigue
\lﬁasmnfgb . life for accelerated
(Towelttest fabric) test(cyele)
3000(eyele)
Agr | Bgr | Cgr
D kg 515 13 $
E kgr 4,576 115 66
F kee 12307 | 309 177
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