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A Study on the Development of Synchromesh System in Manual Transmission

ABSTRACT

The shift feeling, a driver experiences during gear shifting, is a major factor in manual transmis-

sion quality. Recently, the shift feeling has becoming more severe every year in proportion to the

higher torque and revolution speed of today’s automotive engine.

In this paper, first, the diagram of a relation between cone angle, sleeve chamfer angle, and fric-

tion coefficient of ring is investigated for easy design of Synchromesh system. And then, methodol-

ogy to solve the shift problems such as clashing noise and rough shift, ect. by analyzing the

synchronization procedure in sequence and by investigating the shift waveform is presented.

Z Qg 7]%20o]  Synchronizer(Z7] #Ax]), Synchromesh system(7]¢] 7] #X]), Shift effort(¥<&
Z29 ), Shift impulse(#2 9 A), Shift feeling( W% F2H7}), Clashing noise( =)
Al A&, Shift smoothness( <& 9&7}), Shift reliability (¥4 A1814)

NzHdY ———— R,

F : Axial Force exerted on Synchronizer R,
Ring, [N] R,

F: : Tangential Indexing Faorce, [N] t,
Iz Reflected Inertia, [Kgm Sec’] T,
Rp : Blocking Chamfer Radius, [m] Ty
YRR, WA S ETA T
** EgAE} FYATFA s

** gEd, EdAtEa FEATA

Mean Cone Radius of Synchronizer

Ring, [m]

: Mean Cone Radius of Inner Ring, [m]

: Mean Cone Radius of Quter Ring, [m]

: Synchronizing Time, [Sec]

: Cone Torue, [Nm]

: Rotational Resistance of Synchronized

Side, [Nm]

: Indedx Torque, [Nm]
: Acceleration of gear being synchro-

nized, [Rad/Sec?]
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: Cone Angle, [Deg]]

* Inner Cone Angle, [Deg]

- Outer Cone Angle, [Deg]

: Static Friction Coefficient between Ring

FS& S s

Chamfer and Sleeve Chamfer
> Dynamic Friction Coefficient between

F

Ring and Cone

4 Static Friction Coefficient between Ring
and Cone

g :Chamfer Angle of Synchronizer Ring,

[Deg.]

@ . > Rotational Speed of Synchronized Side,
[Rad/Sec] _

wy - Rotational Speed of Synchronizing Side,
[Rad/Sec]
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Fig-2 Components of Synchromesh System
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