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Improvement of the Knock Sound Quality in Idle Performance
for a Motorcycle’s Single-cylinder Gasoline Engine with a
Balance Shaft

WANG Shang-li , LIU Xiao-lin, YAO Qiang-wei ,
LIU Tian-sheng , ZHAO Xin, TAN Hong-mei
( Technical Center of China Jialing Industrial Co. Ltd., (Group), Chongqing 402760, China )

Abstract : The motorcycle’s single-cylinder gasoline engine with a balance shaft was studied. The sound on the right
side of the engine was tested by sound pressure sensors. The results show that the sound of the hot engine was 1.8 dB(A)/4.2
sone larger than that of the cold engine, and the larger sound pressure was distributed in 1st-9th orders of the engine function
frequency (12.5 Hz). The speed variation of the engine was tested by tachometers. The results show that the maximum
variation rate of crank rotation speed of the hot engine was 12.8 % larger than that of the cold engine. Synthetic analysis of
the sound and its influencing factors, such as combustion, temperature and rotation speed variation of the crank, and the
corresponding test show that distribution phase of the carburetor engine does not fit the EFI engine, moment of inertia of the
crank shaft is insufficient, ignition angle, intake opening angle and exhaust closing angle are advanced due to the positive
offset crankshaft. Of them the advance of the intake and exhaust phases is the main reason of the large noise. Then, some
measures, such as advancing the exhaust opening angle, delaying the exhaust closing angle, delaying intaking angle.
increasing the valve clearance to reduce valve overlap, using new type crank which has large moment of inertia, delaying the
ignition angle to reduce the shock and so on, were employed. The results show that the maximum reduction of the sound
pressure of the engine reaches 2.2 dB (A), the maximum reduction of loudness reaches 4.1 sone, and the maximum crank
rotation speed variation is reduced by 10.2 %. According to the subjective evaluation, the sound quality is greatly improved.

Key words : acoustics; gasoline engine; knock sound; idle; crank rotate variation; spectrum analysis; sound pressure;
loudness; method
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