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1. Scope of application

This standard shall regulate the examination criteria of clash phenomenon in blocking
synchro mechanism, which is useo in manual transmission.

2. Purpose

The purpose of this standard is to standardize the examination method of mechanical
requirernents in cynchro mechanism to prevent clash phenomenon, which is a
characteristics of blocking synchro mechanism.

3. Terminology
The definition of terms that are used in this standard, are shown below.
(1) Clash phenomenon
When the synchronizer ring is synchronized between sleeve and gear in the blocking
synchro mechanism during gearshift, clash phenomenon occur if index torque is greater
than cone torque. This is phenomenon, in which spline chamber of sleeve and that of

gear are not engaged smoothly before complete synchronization and severe friction
sound Is generated.

(2) No clash condition

Condition in which the clash phenomenon do not occur

(3) Rotational inertia

Rotational inertia of each component in transmission when power is disconnected from
engine to transmission

(4) Reflected inertia
This Is inertia of driven body, on which the inertia of driving body is reflected, when

driving body rotates with driven body. This is used for calculation of rotational inertia
when the block of gear is synchronized.

(5) Cone torque

Torque exerted on the cone of gear and synchronizer ring with rotational inertia at the
initial gearshift

(6) Index torque

Rotational torque on the synchronizer ring of blocking chamfer, which is generated by
axial force on the blocking chamfer of synchronizer ring due to blocking chamfer of
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sleeve at gearshift

(7) Cone angle limit
Angle limit, in which synchronizing is released at the end of gearshift because cone
torque Is the same as index torque.

4. Procedure and method of examination
4.1 Determination of specification of synchronizer

(1) Chamfer angle (&)
(2) Cone angle (¢)
(3) Chamfer radius (R, )

(4) Cone radius (R-)
(5) The other dimensions of blocker ring, gear cone and sleeve

(6) Component dimension and shape in synchromesh mechanism

4.2. Calculation of rotational inertia
- (1) Basic rotational inertia equation of cylindrical object

(R4 ~-rt ) N ¢

p : Density (g/a)
t © Wiath (mm)
R : Outer radius (mm)

r - |nner radius (mm)
I : Rotational inertia (kgf - o)
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