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Development of Lightweight and Compact 6-speed Manual Transmission
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ABSTRACT

A high capacity 6-speed manual transmission has
been developed based on the existing compact, well-
established 5-speed manual transmission for 1.5-liter
engines without increasing the overall length of the
transmission. In order to ensure both high capacity and
compactness, the synchronizer sleeve stroke of each gear
has been reduced, and the specification and width for
each gear was optimized. Gear noise was reduced by
using a rigid, yet lightweight case shape designed using
CAE analysis. The resulting 6-speed transmission has an
overall length of 352 mm and total weight of 47 kg,
making it light weight and compact.

In addition, a new structure was employed for the
change link mechanism in order to enhance the gear-shift
feel.
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Table 1  Specifications of transmission
Transmission type 6-speed Manual
Torque capacity (Nm) Over 175
Gear ratio 1st 3.142

2nd 1.869
3rd 1.303
4th 1.054
5th 0.853
6th 0.727
Reverse 3.307
Final 4.294
Weight (wet) (kg) 47

Shift mechanism

Fig. 1 View of transmission

Fig. 2 Cross-sectional view of transmission
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Fig. 3 Effect of reducing length of each part
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Fig. 5 Comparison of synchronizer sleeve shape
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Fig. 17 Transmission friction torque at 60km/h
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