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Abstract: This study analyzed a life test method for a power take-off (PTO) gearbox. An engine transfers

mechanical power (rotation and torque) to a hydraulic pump through a PTO Gearbox with one input shaft and

three output shafts.

PTO gear box durability under high loads over long time periods was tested using

dynamometers. In order to reflect the rated operating conditions, power must be distributed to each output shaft,

and experiments were conducted under various conditions to verify the characteristics of the distributed power.

An accelerated life test was designed using speed and torque as acceleration factors. Also, efficiency tests were

conducted under various load conditions. Also, a lubrication oil composition analysis was performed to analyze

gearbox wear status.
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t, : success run test time
By, : 100p th percentile of life time
CL : confidence level

p : non-reliability
(3 : shape Parameter

7 : number of test sample

AF : acceleration factor
t,. : accelerated life test time
Sc : contact stress

*  Corresponding author:

1 Reliability Assessment Center, Korea Institute of Machinery
& Materials, Deajeon, 34103, Korea

2 Reliability Assessment Center, Korea Institute of Machinery
& Materials, Deajeon, 34103, Korea

Copyright © 2017, KSFC

This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License(http:/
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,

provided the original work is properly cited.

1. M B

A 44 22719 AvlEgs TN Ss)
tefet A7 X8 Folok AnEss AT 53
S = PTO 7]ofut2x(o]8}t 7]ojdk )= 85 ton ©]7d<
Z t&a A =2A719 A 3o /3F Hz
Atolol] Mdx|ste] AR-&-3hTt

Fig. 13 #o] 7]ojutxo] &9 3% 4% 7Y
HE 3 gt T8 49 B F oo A7 59
Hufste] AEgith webA rlojutas SA7]9] T
T Zom, dxlo] AFHE A ARFESE A
Hog PILE FHIEE vEEY YFAo g
Aol a+=a Utk

ok ze] &8 352 7|oJde o FEHo
EujE o, AR EE F8 BEo oA FatkE
et mebd AR R 20E vdE WA
ANRs sliMde s FZE AFete 2o =
< ot

Tt A ARREERFY WA Al o] AAA
< 13t 94/E% Zo Dynamometers AX|5t
FalE Alofsts Bals gt

29

Eglojle - HEE 2017. 3



LR L L

30 % oE

Inown Shafe Cestpun Shafi

(@) Input shaft (b) Output shaft
Fig. 1 Gearbox for Hydraulic Pump Driving

Table 1 Specification of gearbox

Item Unit Specification
Max. torque |\ s pmin | 3,000 / 1,800
/ speed
Max. power kW 570
Inpggge‘gp“t p/min 1,800/1,838
Torque 3 Axis
distribution of -
output (1*%20 %, 2*40 %)
Gear ratio - 0.979/1 (%)
Life ime C.L.70% B5 20,000 h
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Fig. 3 Test equipment of gearbox
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Table 2 Result of torque distribution
[unit : Nm]
Test condition No.l | No.2 | No.3
600 r/min*500 Nm 145 300 28
1,000 r/min*600 Nm 185 364 24
1,000 r/min*1,000 Nm 350 590 36
Table 3 Torgue distribution ratio
[unit : %]
Input . Ist 2nd 3rd
Gear ratio
Torque Shaft | Shaft | Shaft
1,000 Nm 41.6 38.8 18.4
1,500 Nm 40.8 40.2 18.0
1:0979
2,000 Nm 40.9 40.6 18.0
3,000 Nm 40.7 41.0 17.6
Average 41.0 40.2 18.0
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1800 x 2750 91.93 98.54 Table 4 Reference for used oil elements
1800 x 2500 97.81 98.64
1800 x 2250 9732 9924 Metal Normal | Marginal | Caution | Critical
1800 x 2000 9758 99.65 Iron (Fe) 0-100 | 101-150 | 151300 | >300
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