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A Study on Track Drive Unit Test and Evaluation for
Mini Excavators

Gi-Chun Lee

* Young-Bum Lee'

+ Byung Oh Choi

Reliability Assessment Center, Korea Institute of machinery & Materials

Track drive unit adopted in the small sized excavator generally have been used in the construction equipment
under the 10 tons as the driving device with forwarding and reversing of excavator. It is required to study the
accelerated life test applied by over torque and speed to test the durability life test reflected the many driving
modes of small sized excavator and also need to equip the comprehensive performance and life test equipments
to do the various performance tests. This study had analyzed the failure modes of the components, and
calculated the equivalent loads investigated the used loads in the real field conditions and elicits the accele-
ration factor adopted in the inverse power model. Also, this study have considered the changes of the ac-
celeration factor and the durability test time in the case of the rotary group and the bearing through analyzing
the main failure modes. It was calculated the no failure test time about 2 samples and confidence level 90% and

elicited the accelerated life time 720 hours.

Keywords: Track Drive Unit, Mini Excavator, Test and Evaluation, Accelerated Life Test, Rated Pressure
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B 1) FHASHRUES 1¥ZEE =4
Primary components Function Failure modes Failure mechanisms

Leakage Scratch

Generating the rotational force applied

Piston & shoe |by the pressure and flow and sealing the

Clogging the orifice,

Increasing the friction X
8 Changing the temperature

cylinder barrel

Breakage of the shoe Solid contact wear

Leakage Scratch

Distribution and supply the hydraulic fluid,

Increasing the friction Damage the bearing

Cylinder barrel |piston guide and keeping the pressure,

Not available maintaining the pressure

Scratch

transmit the output torque

Breakage of the spline Insufficient material strength

Transmit the output torque,

Breakage of the shaft Insufficient material strength

Shaft Stateful the cylinder barrel assembly Vibration Deformation
Seal Sealing the internal oil of a housing Leakage High speed, Scratch
Bearing Support the rotational shaft and gear, Wear of bearing High speed, Over load, Impact

Connecting the housing and sprocket

Breakage the bearing Lateral force, Impact

Defensing the weight falling,

Adhesive the spool Thermal load, Contamination

Releasing the over pressure,

Control valve Switching 2-speeds,

Wear of spool Poor surface treatment

Controlling the parking brake

Deformation of the spool

Generating an external force

Wear of gear part High speed, Over load, Impact

Increasing the torque,

Gear box Transmitting the power,

Deformation of the gear part

Poor surface treatment

Installing the sprocket

Impairment of bearing assembly part

Lateral force, Impact

Damaged coupling part Over load, Impact

. Keeping the internal parts,
Housing and cover ping P

External corrosion Poor surface treatment

Filling the lubrication oil

Crack and pin hole Generating an external force

23 7 HAE ALt
23.1 B35 AL

B ANES 73] dsixe 2S5
A3l =419 AFEAITES AHY Oﬂﬁ A2
AZHE F3F 50417k 2 1S 5052 &
2,500/1%0] k. A 4 8 kS B
St A7F 500417 Alzto] & A oA Al&ETE 1
HEZ AZF FA719] 7HEAIRRE 2,000/ 7E 02 AlLbelod
o}y 24719 AAFH S Fsdoz A7 7FEAIZE2,0004)
ZH& AAFsHA 10,0004 7] Tk ofef o] <3E 2>l 4] YE}

W ouke} o] ZA7)9] =8 FAFAA FsES HlwstH

FHTEHUEY 4 Z27] AA 7H5E9 10% 1,000
AlZbo] ZE 5= RS & 5 AT

B 2> 247 o 57t s I AYUAIZH
Percentage of | Operating time

No. Components .
the operating | for 5 years

1 Engine 100% 10,000

2 Main pump 100% 10,000

3 Hydraulic cylinder 70% 7,000

4 | Rotational driving unit 40% 4,000

5 Track drive unit 10% 1,000

232 T3 A FAIZE AL

“Machinery Failure Analysis and Troubleshooting” ol 2]3}™
T4 FE AR D3l B QA e} Fste] FATE
FUEY 9L F42 712,09 Weibull 2X5 wf2c)

CH 3 27| dEAEEH
Division Control | Loading | Speed Rat.io Of. the
operating time(%)
Driving 0.7 0.57 68
Marsh Steering 0.4 6
Stop - - 6
Driving 0.4 7
Solid clay | Driving 0.4 7
or Steering 0.85 0.47 3
Gravel Steering 0.85 0.47 1.5
Stop - - 1.5
Total 100%
AFZACTZEANBEVNE AR v, FHEEE
HEF(B)7F 2.0Q1 gFo]E(Weibull) 200, BSFH S
Bio 73 1,000A1 o] o, A 2 =2-290% 2 A 3e] 7174
A1 AZHE ARSI T A ARe,) B A ()]
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<H 4 247|188 F445 RUES SIIFSt
Ratio of th
L Pressure( 7, ) Speed(n;) a,lo 0_ ¢
Division Control ) operating time(h; ) L fi
MPa r/min
%
Driving 14.7 12.9 68 8.772 0.608
Marsh Steering 21 9 6 0.54 0.037
Stop 6
Driving 8.4 22.7 7 1.589 0.110
Driving 8.4 43.5 7 3.045 0.211
Solid clay or -
Steering 17.85 10.67 3 0.320 0.022
Gravel
Steering 17.85 10.67 1.5 0.160 0.011
Stop 1.5
Total 100 14.426
wetA F7HEse U EE vt 2T 7 I RE 21y
i ) AFp=(—27)" =349 (20)
A HgREe 28 1golhu 49E 3 A -82 Bk 1384
1 20
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