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Abstract: Because heavy-duty construction vehicles such as excavators are required for good engine-room
cooling capacity, a hydraulic gear motor is adopted in the cooling fan drive mechanism to actively control the
output speed, instead of adopting the conventional ON/OFF type belt drive. While gear motors are normally
limited to 140bars of operating pressure, those for the cooling fan are capable of operating at continuous
pressures of up to 220bars. After assembly, all gear motors for high pressure must pass an aging test which is
a kind of the wearing process between the gear teeth and motor housing. During the aging process with
gradual pressure increments, gear sticking sometimes occurs due to abnormal wear, resulting in defects. This
paper focuses on a gear-sticking free aging test controller that is designed together with the knowledge of an
experienced operator and the analysis results of experimental data of the gear jamming phenomenon. From the
aging experiment, it is demonstrated that the developed controller that can alter the setting pressure of the load
pump is effective for stabilizing the abrupt increase in the motor input pressure, thus preventing the hydraulic

motor from stopping. This is expected to be helpful for the reduction of defects and increase in productivity.

Il MY Derp: Pressure error(=p,.; — ps,,;), bar

Uy, Amplifier  input  voltage for load pump
Nyt Main pump speed, rpm proportional relief valve, volt
N+ Gear motor speed, rpm Vom, Vp,: Volumetric displacement of gear motor,
Pgm;: Fan motor input pressure, bar load pump, cc/rev
Pipo: Load pump output pressure, bar T}, Tp,: Friction torque in gear motor, load pump,
P,.p+ Fan motor input pressure reference, bar Nm
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Fig. 1 Cooling fan of heavy—duty engine
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Table 1 Specification of hydraulic gear motor

Data Unit Value
Volumetric displacement cc/rev 26.42
Max. continuous pressure bar 220
Max. peak pressure bar 240
Max. drain line pressure bar 5
Max. speed pm 2,500
Min. speed rpm 500
EPPR valve setting pressure bar 200
r--- r---
i i
Load pump Main pump
manual 1] manual 1]
relief valve relief valve
r==" r=="
1 1
Load pump ; Main pump ;
proportional [ ! | proportional ||
relief valve relief valve
Load pressure Supply pressure
control i, control i, .
Ipo  fimi
Motor load Pump load W
auto/manual auto/manual
Load pump output ( :) Fan motor input ( :)
pressure p,, pressure p, .
e N o,
L L L
Load pump Test motor Main pump

Fig. 4 Hydraulic circuit for aging test equipment

Main pum : Load pump
manual relief «—— manual relief
valve I valve
Load pum
input sha

(a) Manual relief valve for pressure control

—_ |
i ! I‘!VDRAULIC TEST BENCH

Remote
pressure control
knob

(b) Control panel
Fig. 5 Hydraulic motor aging test equipment
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Daejin University

Fig. 7 Fan motor aging test controller

Controller Test equipment
Capture3 0-12V square Main pump speed sensor
Capturel « 0-12V square Main pump speed sensor
A/D CH1 < pﬂm[l-SV] Fan motor input pressure
A/D CH2 < P ‘I’"[LSV] Load pump output pressure

Relay outputl »  Pump load auto/manual
Relay output2 »  Motor load auto/manual
pacH |-USVDC . Prporionliitale
D/A CH2 0-5V DC > Pmp(}gl(r)gc?tl orf{:)eafd valve
Serial Monitoring program
Communication | Operating command
Interface Acquired test data Lt VI

RS232 Comm.(Baudrate=115,200)

Fig. 8 Control signal interface
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