
Multi Body Dynamic Analysis of the 3D Synchronizer 

Mechanism for a transmission system

Objectives

To develop a holistic 3D model regarding element deformability.

To investigate the significant parameters during synchronizing

process.

Methodology

Analytical approach

Testing procedure

Physical model 
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Introduction

Governing equations 
for each phase

Results
Rigid MBD model

Transient modal analysis

Outcomes: 1conference paper+ 1 journal paper, ( 2 journal paper is ready to submit)

The Flexible MBD model is the next step… 

Part DoF

A UX,URX ≠0

B URX ≠0

C Ux ,URx ≠0L

D UX,URX ≠0

E URX ≠0

Backlash effect

Sliding sleeve motionInput/output shaft velocities

Effect of different BC

Spec unit

Code

SC-74 DC-170 TC-100

Cone 

diameter
mm 74

165/

170

90/95/

100

Angular 

velocity
rpm

1K/

2K

300/

900
1K/2K

∆ω rpm 1000 600 1000

𝝁 -- 0.06 0.1 0.09

Applied 

inertia

kg.m
2

0.17 0.9 1.05

Applied 

force

tapp

N 1400 1500 1500

s 0.2 0.18 0.22


