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An Analysis on the Affects of Friction Material and Force of
Manual Transmission S§nchronizer Ring

Yong Ee Cho*, Kwang suk You', Jung hyun Yoon™

jl Abstract ]I

A driver’s feelings of transmission serve as a basis to judge not only the transmission but also the entire automobile
that he or she drives. The importance of transmission feelings is increasing daily because of driver’s desire for increased
torque and other improved functions. In order to accommodate such desire of drivers, new friction materials have
been developed. The study in this report compared the affects of such materials and the force for transmission
theoretically and empirically. By doing so, the study attempted to establish basic references for computation of capacity

and other factors to be determined at the time of design of synchronizer system.
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Table 1 Results of synchronizing time by calculation

BRASS SYNC.RING PAPER LINING SYNC.RING
FORCE Tc XA A|7t| | FORCE Te A A 7H
20 0.362 0.839 20 0.483 0.629
23 0.416 0.730 23 0.555 0.547
26 0471 0.646 26 0.627 0.484
29 0.525 0.579 29 0.700 0.434
32 0.579 0.525 32 0.772 0.393
35 0.633 0.480 35 0.845 0.360
38 0.688 0.442 38 0.917 0.331
41 0.742 0.409 41 0.989 0.307
44 0.796 0.381 44 1.062 0.286
47 0.851 0.357 47 1.134 0.268
50 0.905 0.336 50 1.207 0.252
53 0.959 0317 53 1.279 0.238
56 1.014 0.300 56 1.351 0.225
59 1.068 0.284 59 1.424 0.213
62 1.122 0.271 62 1.496 0.203
65 1.176 0.258 65 1.569 0.194
68 1.231 0.247 68 1.641 0.185
71 1.285 0.236 71 1.713 0.177
74 1.339 0227 74 1.786 0.170
77 1.394 0.218 77 1.858 0.163
80 1.448 0.210 80 1.931 0.157
83 1.502 0.202 83 2.003 0.152
86 1.557 0.195 86 2.075 0.146
89 1.611 0.189 89 2.148 0.141
92 1.665 0.182 92 2.220 0.137
95 1.719 0.177 95 2.293 0.133
98 1.774 0.171 98 2.365 0.128
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Fig. 1 Results of cone torque by calculation for brass ring
Cone torque of Paper ring by calculating
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Fig. 2 Results of cone torque by calculation for the paper ring
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Fig. 4 Tester of synchronizer ring for performance and
durability
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Cone torque results by test
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Fig. 5 Results of cone torque with respect to force by
friction materials
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Fig. 6 Results of cone torque with respect to force by
brass ring
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Fig. 7 Results of cone torque with respect to force by
paper ring
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Friction coefficient of Brass & Paper ring by Test
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Fig. 8 Results of friction coefficient with espect to
force by friction materials
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Sync. Time of Brass & Paper ring by test
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Fig. 9 Results of synchronizing time with respect to
force by brass ring
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Fig. 10 Results of synchronizing time with respect to
force for brass ring compared test and calculation

Sync. Time of Paper ring by calculation & test
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Fig. 11 Results of synchronizing time with respect to
force for paper ring compared test and calculation
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