NB A STt A= 71E
A9, A3Z. pp.177-193, 2009

ot B o)A (Hydraulic breaker) 8] AEA]S E3t
WA AT

A Study About Reliability Analysis of Hydraulic Breakers
through Failure Mode Effect Analysis
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Abstract

Hydraulic breakers, the attachment devices of the excavators, refer to a
machine that converts back and forth motions of pistons into energies to break
objects down finely. As the use of hydraulic breakers has been steadily increasing
world—wide, consumers have become more interested in not just the quality of
hydraulic breakers but their reliability. This study show functions and usages of
several main parts on hydraulic breakers. In addition, based on the effect of action
of hydraulic breakers, FMEA was performed to figure out the major causes and
manifestations of malfunctioning. As abovementioned, we analyzed reliability of
hydraulic breakers by models, and the data that had been used for the analyses

were obtained from malfunctioning data in the field.
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Ry B R EFE 2% 3} 3 A3k
7 (MTTF) 2698.93 310.19 215459 3380.80
& A 1409.81 233.93 1011.35 1965.25
AT 2535.87 261.16 2072.37 3103.05
A1 AHE 9 4(Q1) 1634.25 126.80 1403.71 1902.66
A3 A9 4(Q3) 3585.30 443.23 2813.82 4568.30
A9 7 M9 (IQR) 1951.05 319.11 1415.95 2688.35
<E 8> <% Breaker WEY 4+ % (95.0% F+F CD
wEg ] 2 9] 4= EF 22 3} 3k 23t
0.1 96.6 10.8 715 120.3
1 305.9 14.9 278.1 336.4
2 4335 15.7 403.8 465.5
3 532.2 18.0 498.1 568.7
4 616.1 21.6 575.3 659.8
5 690.5 25.8 641.7 743.1
6 758.4 30.5 700.8 820.7
7 821.3 355 754.6 893.8
8 880.3 40.5 804.4 963.3
9 936.1 45.6 850.9 1029.9
10 989.4 50.7 894.9 1093.9
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FAA | BELXR | FAHA | BFELA | FAHA | ZFELA
B ¥ (MTTF) 572545 |  1999.94 | 1434.29 19058 | 1461.47 152.91
xF AR 3660.70 | 169057 |  366.61 96.40 |  790.64 137.25
=95 5080.03 1576.61 | 1448.24 187.42 | 1362.01 121.16
A1l A $154(Q1) 293351 71783 | 1187.64 121.15 |  862.59 51.88
A3 AHE S (Q3) 7831.39 2843.00 | 1693.36 256.44 | 1952.29 224.67
AHESIZE HSI(IQR) | 4897.88 2132.16 | 505.72 137.12 | 1089.70 179.45
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e MENS | EF A | HEHSF | EF A | HEHF | BEF X

0.1 85.5 199 331.2 329 45.6 9.3

1 361.2 33.7 557.3 22.7 151.1 16.9

2 558.6 49.6 652.3 25.0 217.1 18.7

3 721.8 73.0 715.6 30.7 268.7 19.3

4 866.7 99.4 764.5 37.0 312.8 19.6

5 999.5 127.2 804.9 43.0 352.2 19.9

6 1123.7 155.6 839.7 48.7 388.3 20.3

7 1241.3 184.2 870.5 54.0 421.8 20.8

8 1353.8 213.1 898.2 59.1 453.3 215

9 1462.0 242.1 923.5 63.9 483.3 22.3

10 1566.7 271.2 946.8 68.4 5119 234
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