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Abstract: A large-sized exciter that vibrates a two-ton component is required to simulate the field operating conditions
of a counterweight of an excavator. However, it is difficult for a small-medium sized company to obtain a large exciter
for the life test of a counterweight which is an equivalent counterbalancing weight that balances a load. Therefore, in
this study, we developed life test equipment for evaluating the reliability of construction machinery weighing about two
tons. It simulates the field operating conditions using rotational vibrators consisting of electric motors. A failure
analysis of the counterweight was also performed for the major components. Field data acquired from various sites
were applied to the life test design of the counterweight. Finally, a zero-failure qualification test based on the
accelerated life test was designed, and there was no failure during the test, which guarantees a Bs life of 10,000 hours.
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Fig. 1 Construction equipments using a counterweight;
(a)High operation car, (b)Excavator, (c)Fork lift,
(d)Bucket wheel excavator

Fig. 2 Photo of the counterweight
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Fig. 3 Measuring acceleration values of counterweight in
the excavator during operating conditions
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Fig. 4 Vibration data operating condition in z-axis
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Table 1 Acceleration values acquired from the excavator

Division Overall Analyzer [m/ s2]
X-axis 1.60 (0.16 G)
Y-axis 1.79 (0.18 G)
Z-axis 2.18(0.22 G)
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Fig. 5 Vibration measurements during operation; (a) x-
axis, (b) y-axis & z-axis
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Fig. 6 Vibration data in operating condition in z-axis
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Table 2 Acceleration values acquired from the high place
operation car equipment

o Low speed | High speed Boom operation
Division (mG) (mG) (mG)
X-axis 47.5 61.8 58.6
Y-axis 218 101 100
7-axis 119 246 491

Table 3 Failure modes and mechanism analysis

Primary : Failure Failure
components Function modes mechanisms
Exterior
maintenance. . .
C . Break Disfi
over Protect internal reakage isfiguring
components
: . Shock and
Concrete unit Weight Fracture Vibration
Counterweight
Threaded part Cover fixed Breakage Release
YO "

Fig. 7 Mounting part bolted under the counterweight
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Fig. 8 Life test equipment design & manufacturing (a)
front view (b) side view (c) test equipment
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Fig. 10 Life test equipment for the counterweight

[m/s~2] Exp(Input Z) - Input
Working : Input : Multi-buffer 1 : Overall Analyzer

40

3

0 2 4 6 10
[s] (Time)

Fig. 11 Life test measurements of the vibration
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