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A Study of the Life Test of Hydraulic Pump Driving Gear Box for the Large Excavator
Yong Bum Lee'
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Abstract: Large hydraulic excavator weighted 90 tons used the several pumps installed in parallel to use the hydraulic pump
driving gearbox to improve fuel consumption by improving the energy efficiency of the hydraulic system. Gearbox connected to
hydraulic pump supply the mechanical output to the high pressure and low pressure pump to be supplied by torque and rota-
tion, which are the mechanical power, through a input shaft connected to large size engine of the excavator. So, gearbox con-
nected to hydraulic pump is same as main artery in the human body and is required long life because it operates the hydraulic
pump continuously during operating the engine. This study had used oil contamination analysis method to check the wear char-
acteristics of the gearbox and frequency response characteristic analysis method to check the failure of the teeth failures of
gearbox, while the test equipment adopted by the electrical feedback method to reduce the energy consumption was operating
for the life assessment, in which the required power was 600 kW input power.
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Figure 1: Apump drive gear box

Table 1: Failure mode analysis for the pump drive gearbox

Iz(r)lrlrllla?-l Function Failure modes Failure
P mechanisms
nents
Transfer the power . Insufficient
Shaft to the hvd' pum Shaft failure material
yd pump strength
Seal Sealing oil in the Seal Deformation
housing Leakage Crack, wear
Supporting rotation Wear Over speed
shaft, and impact
Supporting gear
Bearing| assembly, and Transverse
connecting Fracture load, impact
between housing excited
and gears
Wear of Over speed,
Increaing torque | teeth (pitting) |impact excited
Gear |and transfering the|  Bearing Transverse
power assembly part | load, impact
failure excited
Assembly part| Over load,
failure impact excited
. Keeping the Surface
Hm(l;mg internal parts and Surface treatment
. corrosion
oil faulty
cover Crack and pin
rac
holes External force
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