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Fig. 1 Main structure of the timing chain drive system
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Fig.2 Cross section diagram of hydraulic tensioner
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Fig. 5 Input data of timing chain drive system
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Fig. 6 Hydraulic tensioner damping force test
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Fig. 9 Secondary chain tension at different engine speed
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1000 1.47 0. 802
1500 1. 46 0. 802
2000 1. 44 0. 801
2500 1.39 0. 790
3200 1.37 0. 769
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Fig. 16 Transmission error of the timing chain system
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Fig. 17 Primary chain tension at 3 200 r/min engine speed
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Fig. 18 Secondary chain tension at 3 200 r/min engine speed
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Tab.4 Summary Table of Maximum chain tension
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Fig. 20 Contact force and plunger displacement of secondary

hydraulic tensioner
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Tab.5 Maximum contact force and displacement amplitude of

hydraulic tensioner

- FEIT—20 | IR —9 | BRI R | BE %
(/i) BESERRR | BESEORIR | BESRECRTK | BESRRIK
J1N JIN JIN JIN

1000 1993.4 2160.2 886. 3 1324.9
1500 2319.0 2379.3 935.3 1402.5

2 000 2438.2 2632.4 1013.7 1583.5
2500 2652.4 2784.5 1109.7 1712.7
3200 2733.8 2824.6 1206. 6 1823.7
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Fig. 19 Contact force and plunger displacement of primary

hydraulic tensioner
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prsy N N
(e/min) EA A | BAMBIR | BEEmKIE | BERNBR
r/ymin
fith 77/N % /mm fih J1/N I /mm
1 000 883. 86 +0. 642 1076. 64 +0. 625
1500 1029. 64 +0. 449 987.35 +0. 416
2000 1005. 12 +0. 393 1 069. 79 +0.323
2500 1019.36 +0. 347 1102.34 +0. 289
3200 1042. 48 +0. 344 983. 14 +0.223
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Fig. 21 Transmission error of the timing chain system
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Tab. 6 Maximum transmission errors of the timing system

3%/ (1/min ) RARAEHIRE/(°)
1 000 4. 00
1500 3.61
2 000 3.35
2500 3.22
3200 3.04
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Dynamics simulation of timing chain drive system for diesel engine

XU Jiangcheng' FENG Zengming' XING Jianheng® LIAO Hangzhou’
(1. School of Mechanical and Aerospace Engineering, Jilin University, Changchun 130022, China)
(2. Hangzhou Donghua Chain Group Co., Ltd., Hangzhou 311102, China)

Abstract: [Objective] To validate the correctness and rationality of a diesel engine timing chain drive system, as well as to

investigate the effects of wear elongation over the timing chain's lifecycle on the dynamic characteristics of the timing chain

drive system, it is necessary to conduct a dynamic simulation analysis of the timing chain drive system. [Methods] This paper

developed a multi-body dynamics model based on the multi-body dynamics simulation software RecurDyn. The dynamic

characteristics of the timing chain drive system were investigated under various speed conditions. By constructing a dynamic

model with 0.3% chain wear elongation, the dynamic characteristics analysis of the timing chain drive system under extreme

operating conditions with chain wear elongation reaching its limit was accomplished. [Results] The results indicate that the

analysis of dynamic characteristics such as chain tension and transmission error during the life cycle of the timing chain drive

system meets the requirements, verifying the reliability of the timing chain drive system throughout its service life and the

stability of the system under extreme conditions. The RecurDyn-based multibody dynamics simulation methodology for diesel

engine timing chain system presented in this paper provides an effective and reliable research approach for dynamic

characteristic analysis and performance evaluation of timing chain drive system.

Key words: Diesel engine; Timing chain drive system; Multi-body Dynamics simulation; Dynamic characteristic analysis;

Reliability



