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The Analysis of NVH Characteristics of 4-Cylinerder Diesel Engine
Block by Adapting Balancing Shaft
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ABSTRACT

The powertrain is an important factor for the interior and exterior noise behavior of the vehicle.
Thus, the noise vibration and harshness(NVH) behavior of an engine is becoming a major target of
the powertrain development. This paper describes the analyses with the aim to reduce the vibration
and noise of an advanced inline 4-cylinder diesel engine block by use of CAE methods. The
characteristics of an engine block as a main excitation source of car interior noise is studied.
Particularly, The effect of balance shaft to reduce the 2nd order engine excitation force is
calculated by forced vibration and radiated noise analysis. The engine exitation forces are obtained
under real operating conditions, It is shown that the reduction of vibration and noise level by
adapting blancing shaft is well predicted and rediated noise is directly related to the surface
velocity of engine block.

Z9 7]1449] : Interior and Exterior Noise(X4W/9] 4&), Exciting Force(7}3¥), Balance
Shaft(8 HA AFZ E), 2nd Order Engine Exciting Force(2x} <1 7}29),
Forced Vibration(7+#) 2% ), Radiated Noise(®A}A &), Surface Velocity(¥EH
4%), FRE(F9%4 9%, Full Load(A7]) =& WOP(Wide Open Timing),
DRM(Data Recovery mesh)

Nomenclature ¢, 0: Angle, Degree
L, R : Length, mm
Subscripts
p : Piston
* 34, 7]opRER AstEATA b : Balance Shaft
w B¢ AFHUYT 7 ATER i : Inetia Force
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