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Gear Train Control in the Automobile

B9, AA4"
Chang-Woo Han’, Won-Sik Choi'

<Abstract>

Gear train in the automobile to be used for controlling gas
flow in automobiles consists of spur gears with involute
tooth type in multiple stages. This spur gear is designed
considering to the high power transfer efficiency, bending
stress and contact stress in the static and dynamic analysis.
The torque has been increased simultaneously the angular
velocity has been decreased through the stages after being
supplied by AC synchronous motor. This apparatus is
controlled by electrical devices such as the PIC
microprocessor, hall sensor and other electric components. By
comparing the preset data of PIC microcomputer which 1S
supplied by external DC electric power with the value set of
hall sensor which detects the rotation angle position, PIC
microcomputer thus controls AC motor and gear train
according to the program algorithm which includes the on-off
control and PWM motor driving method. As the result of the
experiment such as performance, fatigue, torque test ,we can
conclude that this system is superior to the same and
familiar foreign systems.
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Table 1 Gear Specification

-

Structure (Grear Train
Tooth Type g Spur GE@_I'H
Deceleration Steps B 5 oteps
Motor Torque 0021 N-m |
Motor Velocity 300 rpm
Output Torque 3B N-m

Hall Sensor

Gear 1

MOTOR

FFig. 1 Gear I'rain
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Fig. 2 Gear Shame under Contact Stress
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Table 3 Gear Design Data |

il 2 I T B R R LS A3 A28 (2000.5)

Pitch | Tooth | Dedendum P‘Hmfah-lt}
Tooth | diameter | width | circle | &FoT TS
(mm) | (mm) (mm) o
Gear 1| 123 86.1 T -
Gear 2 15 105 | 104 8.75 929
Gear 3| 84 50.4 7.3 '
Gear 4 17 102 | 157 8.70 i@
Gear H| 68 34.0 3.0 '
Gear 6 16 8.0 10.0 6.75
Gear 7| 54 27.0 2.0 2
Gear 8 15 1D 11.0 6.00
Gear 9| 45 22.5 2.0 G
Gear 10 15 15 10,0 -
Gear 11 34 17.0 3.0 >

Table 4 Gear Design Data [l

Pitch Tooth | - Angular
I’
Tooth | diameter width oraue velocity
(Nm)
(mm) (mm) (rpm)
Gear | 123 86.1 73 | 39.25 0.16
Gear 2 15 10.5 10.4
4.78 1.32
Gear 3 84 50.4 13
Gear 4 17 10.2 157
0.97 6.54
Gear 5 68 34.0 3.0
Gear 6 16 8.0 10.0
0.23 21.78
Gear 7 54 21.0 2.0
Gear 8 15 5 11.0
0.06 100.00
Gear 9 45 225 2.0
Gear 10 15 75 10.0 0.02 300.00
Gear 11 34 17.0 3.0 0.48 13.07
Output | }
Torque 39.2452 Nm
Angular .
velocity | 91613 rpm
Time 83.2 sec
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Table 6 Vanable Arrival Angle Experiment

[Unit: °]
No | Start angle ampvﬁuﬁgle mﬁﬁglm:;mle error
1| o0 10 9.5 05
> | 0 20 19 |
3 | 0 30 29 ]
41 o 40 39 |
5| 0 50 485 15
6| 0 60 59 | 1 |
7] o 70 69.5 05
8| 0 80 795 05
9 o 90 9 0
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Fig.6 Specific Arrival Angle(80 ") Experiment
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Table 7 Variable Start Angle Experiment

[Unit: °]
o | st g | Do | pewt T
1 0 45 43 2
2 10 45 44 1
3 20 45 44 |
4 30 45 43.5 1.5
5 60 45 44 I
6 70 45 44.5 0.5
7 80 45 44 1
8 90 45 44.5 0.5
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Fig.7 Variable Start Angle Experiment
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Table 8 Comparison Properties This System
with The Reference [Unit: °, Nm]

This study 2 28 ~ 32
DM7164 4 36
DANI 3 36
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