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Tribo-dynamics characteristics on the valve camshaft

in marine diesel engine

HUA Deliang, SHI Xiujiang, SHI Fangpeng, LU Xiqun
(College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: The camshaft is an important component that ensures the timely opening and closing of valve in marine diesel engines.
Due to the poor contact lubrication state and excessive friction excitation, it is easy to cause larger interface torque on the camshaft.
Considering the effects of transient excitation and interfacial friction, the tribo-dynamics model of the valve camshaft in V20 diesel
engine is established. The forced vibration results of the camshaft are obtained, and the friction and lubrication performance of the
cam-tappet pair is also analyzed under the fluctuating speed. The results show that, by thoroughly considering both the transient ex-
citation and frictional excitation of each cam pair, the additional stress in each shaft section of the valve camshaft increases by about
4 MPa, while the transient speed fluctuation at the camshaft end increases by roughly + 30 r/min. Under the combined effects of
speed fluctuation and surface roughness, the film thickness is dramatically reduced in some positions, especially in the cam base cir-
cle section where the film thickness decreases by about 0.3 pum. At the reverse motion position and nose of the cam, the tempera-

ture rise at the interface of the tappet exceeds the material’s scuffing temperature, thereby increasing the risk of scuffing wear.

Keywords: valve camshaft;tribo-dynamics;marine diesel;torsional vibration;additional stress
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Fig.1 Simplified diagram of valve camshaft system
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Fig.3 Intake and exhaust cam lift and cylinder pressure curve
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domain)
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Tab. B1 Simplified table of torsional lumped parameters for camshaft systems
L Il B iy || i
FS i <1z-fﬂr}1/2> <MNV-JLJ:r/ad*‘) FE “ (1:1/2) (MNFtJiTJl%r/ad’l)

1 B 5 3K 2y 1 4 0.03876 0.18 12 A B ERS) 14 46 0.02945 0.18
2 B3I M As il EE 10 0.005 0.2 13 AZINY B 10 0.005 0.2
3 B3 5 il B 9 0.0021 0.2 14 A A 9 0.0021 0.2
4 B 3™ % il B 8 0.0021 0.2 15 AN AR B 8 0.0021 0.2
5 B3 AR B 7 0.0021 0.2 16 AFNN B 7 0.0021 0.2
6 BN il B 6 0.0021 0.2 17 A FNMN B 6 0.0021 0.2
7 B3N il B 5 0.0021 0.2 18 AFNN B 5 0.0021 0.2
8 BF™N fe il Bt 4 0.0021 0.2 19 AFN R B 4 0.0021 0.2
9 B A B 3 0.0021 0.2 20 AF AR RNEL 3 0.0021 0.2
10 B AN B 2 0.0021 0.2 21 AN B 2 0.0021 0.2
11 B & el B 1 0.0021 3.23 22 AN A E 1 0.0021 2.64




