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A study on the way to improve the loss of Bolt tension for the rear
axle of KLTV
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Abstract The main goal of this research is to seek solutions, through a cause analysis, to the loosening
of bolts in the rear axle of KLTV due to bolt tension decrease. This paper suggests a precise analysis
using the Characteristics Diagram and a clear verification and improvement proposal through
appropriate test devices (such as the ultrasonic bolt tension measurement system and various types of
sensors) and CAE analysis. As a result of the in-depth analysis, the bolts loosening phenomenon caused
by the external force increase, the gap between the bracket and insert surface, and the absence of
bolting hole chamfering was dramatically reduced. This reduction is achieved by a bracket design
optimization, the addition of a re-tightening process, etc., by carrying out an actual road test and
evaluation . Through these improvement activities, the main weapon system can be operated stably, and

the accidents in KLTV related to passenger's life are prevented in advance.
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Fig. 2. Bolts loosening phenomenon of Rear Axle at
KLTV
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Fig. 4. The mechanism of bolt loosening of Rear Axle
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Table 1. Main factor of bolt loosening phenomenon

First Production Type

After Design Change

2732

The increase of bracket length(56.8mm t)
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Table 2. The device lay-out & configuration

Load Cell Sensor position

Device Maker : Micro Control Inc(US), MC900 etc.
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Fig. 6. The measurement results of bolts tension
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Table 3. The measurement results of Triaxial
accelerometer

First Production Type| After Design Change

Contents
x(TL) | y(BL) | Z(WL) | x(TL) | y(BL) | «(WL)
KOO0 Itd. PG 1.24 | 1.38 | 2.14 | 1.33 | 2.16 | 3.53
Express Highway | 0.62 | 1.51 | 2.17 | 1.02 | 1.57 | 3.81
HOO Itd. Belgian | 2.10 | 2.48 | 1.92 | 2.81 | 4.39 | 3.12

Sensor
application
position &

lay-out

i y
) W/

PCB PIEZOTRONICS Series 3713
Triaxial Accelerometer

sensor
specification
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Table 4. The results of CAE analysis in Rear Axle
bracket

Gap (0)

Max Cover
Pressure(MPa)

Max Cover
Pressure(MPa)

426.5

CAE Analysis Program '@ Abaqus 2018 ver.
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Table 5. The bracket configuration related to
bolting hole's chamfering application

Contents Current Type Improvement proposal
Applying
Chamfering
to bolting
hole Mo
chamfering

5 WA o} Table 63} Zo] LA Gl
A2 B9l Bl SEH FX% 5194 A% WAe 5
thsto] Hh wighe o] ofat BE %2 A5E o
act.

Table 6. The configuration change of Rear Axle
surface

Contents Current Type Improvement proposal

Contact area
increase of
bracket's
rear side

CAE Analysis
results
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Fig. 10. The effect of bracket's configuration change
in terms of bolt tension range
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Table 7. The effect of gap decrease between bracket
& insert surface

Gap (O

Gap (X)

Max Cover
Pressure(MPa)

Max Cover
Pressure(MPa)

206.3
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Table 8. The case of bracket displacement

Dimension
Case Configuration

H21 [H1/H3]
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Table 9. The effect of bolting hole decrease

Contents Current Type Improvement proposal

Bracket type Ghard

The maximum
mode of
Bracket swing

bolt diameter 214.0 -~
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R1 47.0 -
R2 89.4 -
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