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A study on the plan for the reduction of NSD noise
according to path control method
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Abstract This paper presents means of reducing noise in NSD using path control methods for Light Tactical
Vehicles (LTV). NSD is applied to the rear axle of LTVs for enhancing mobility. NSD can improve mobility of
vehicles with a high locking ratio but causes noise under certain conditions due to its mechanical structure. This noise
results from contact between gears due to the differential role of NSD. The noise affects users, so users have
continually requested noise reductions. Though the noise doesn't affect product performance and durability, and
satisfies the National Defense's noise condition standards, users request for noise reduction is the focus of this
research. Eliminating the source of sound for LTVs is realistically limited, so this research applies a path control
method to reduce noise by controlling the path which transmits the noise. This study improves the structural delivery

system and examines methods of reducing noise in LTV systems.
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Fig. 2. Structure of hub reduction on LTV[2]

AextgE  FAFHel A8" NSDE  As7]o
(Differential gear)s ftto]th. x}s7]ol= x}&Fo] 413
Al A3l ofsf LAY E $E A IHAAE B
dst7] gk gt AFs A= Table 13 2]
LSD(Limited Slip Differential), LD(Locking Differential)
51 NSD o] lth

Table 1. Type of differential gears

Type LSD LD NSD

Configur-
ation

Anti-slip Variation of torque Variation of speed
type between two wheels between two wheels
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Fig. 10. The results of noise control effectiveness
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Table 2. Improvement plan for NSD noise reduction

Before After

(a) Rear Axle
Insufficient insulati f vibrati d noise from NSD . . S .
nsutlicient msuiation of vibration fm notse from Insulation strengthening of vibration and noise from NSD
through rear axle mounting rubber
. No.2 No.3 X No.5
No.l No2  No3 No.4 No.I Mo2 No.3 No.4 °
(b) Frame
Mounting

Additional
part

Transmission of vibration and noise to body through frame Insulation strengthening of vibration and noise by increasing
the number of body mounting rubber

and body mounting rubber

Stiffener
Rear van No.1
floor
Stiffener
(c) Rear van No.2
Floor
Stiffener
No.3
Transmission of vibration and noise through rear van floor Insulation strengthening of vlbr'atlon and noise by increasing
floor stiffness
(d) P/shaft
tube

High frequency noise from shock through NSD because of Suppression of high-frequency noise by addition of paper
P/shaft tube in propeller shaft tube
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Table 2. Improvement plan for NSD noise reduction(Continue)

(e) Axle shaft

Before

Ball Bearing
(Single wheel)

Snap Ring

§ S

- C/Flange

Shaking of axle connected with NSD

™~ Tube

After

Taper Roller
Bearing
(Double wheel)

Reduction of shaking through application of double-ring
bearings
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