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Abstract The mobility of a tracked vehicle is an essential factor that increases survivability during battle,
such as avoiding counterfire after performing a mission and moving quickly to the next mission area.
Therefore, the final drive, which is a power transmission device, is crucial equipment for the mobility
of tracked vehicles. Recently, some field units reported oil leakage at the output shaft of the final drive
of the tracked vehicle in operation, so there was concern about the deterioration of the mobility of the
tracked vehicle because of damage, such as deterioration and wear of the internal gear of the final drive.
Hence, improvement to prevent oil leakage was required. The expected cause and path of oil leakage
were estimated using the fishbone diagram. Qil leakage caused by functional degradation of the face seal
installed to prevent oil leakage at the output part of the final drive was expected. The face seal works
by changing the dimensions and tolerance range to increase the adhesion of the face seal metal rings
and prevent the face seal from deteriorating and changing the shape by chamfering the sharp edges of
the face seal metal rings to prevent packing damage. The final drive oil with low viscosity was applied
to prevent deterioration and jacking slip due to the increased driving torque of the metal ring contact
part in a low-temperature environment in winter. A field proof test was conducted for the final drive
to determine the cause through defect reproduction and verify the effectiveness of quality improvement.
The driving test and oil leakage prevention effect of the face seal applied with the shape change were
confirmed to have no effect. This study is expected to secure the driving stability of tracked vehicles
based on the oil leakage expected path of the final drive and the derivation of improvement plans for
components that may affect oil leakage. At the same time, it is expected to help design similar
equipment and analyze the causes of failure in the future.
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Fig. 2. Dynamics Flow Chart of Tracked Vehicles
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Fig. 5. Fishbone diagram for Cause Analysis
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Fig. 7. Damaged packing of face seal

Table 1. Damage of Face Seal

Face Seal
No
Metal Rings Packing

(a) Undamaged Damaged (Dented)
(b) Undamaged Damaged (Dented)
(c) Undamaged Damaged (Torn)

(d Undamaged Damaged (Dented)
(e) Undamaged Damaged (Dented)
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Table 2. Proposed method for leakage prevention

Leakage Cause Improved
Route
Packing diameter, Free height
Decreased tolerance range
#1 Face seal adhesion change
Free height +1.0 — +0.4
Diameter £1.0 — £0.2
Damaged Face seal| Change the face seal Metal
#2 packing ring edge chamfer
during assembly (C 1.0 ~ 2.0
Packing slip
. Change low viscosity
# due to high Oil (15W40 — 5W40)
Qil viscosity
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Viscosity mPas (Max) with No Yield Stress
Grade mPa-s (Max)
oW 6200 @ -35TC 60000 @ -40TC Table 4. Test conditions of each group
5W 6600 @ -30T 60000 @ -35C
Group Group Group Group
10W 7000 @ -25C 60000 @ -30C Type A B C D
15W 7000 @ -20T 60000 @ -25C Face Seal Current Current | Improved | Improved
20W 9500 @ -15T 60000 @ -20T Final Drive
25W 13000 @ -10C 60000 @ -15T Qil 5W40 15W40 5W40 15W40
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