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Abstract - As research and development of eco-friendly vehicles are expanding worldwide,
additional devices of vehicles are reduced or deleted to increase the mileage, or research is
being conducted to reduce weight. Among them, the multi-stage transmission that was applied
to the internal combustion engine vehicle was deleted and replaced with a reducer, and the
initial driving power is secured by increasing the torque through the control of the motor out-
put value. However, since frequent motor speed change can result in a load increase, this
study attempts to develop a compact and lightweight manual two-stage reducer with a general
reducer structure. Therefore, a two-speed transmission with two gear ratio was designed by
inserting a large gear and a small gear in a structure with a parallel shaft to connect the gears
with a V-belt in the form of a parallel shaft reducer, and setting the gear ratio of the low and
high gears respectively. In addition, power performance according to the rotational speed and
load of the transmission was checked through a test, and the heat generation characteristics
generated during driving were checked to verify the validity of the transmission.
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Fig. 1. Structure of 2-speed transmission.

[

Fig. 2. Structure of eccentricity shaft.
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Table 1. Gear ratio of 2-speed transmission

TERET] o] MEEA

Input Output Ratio
Low speed 45mm 80mm 1.67
High speed 80mm 45mm 0.6

Table 2. Design of shift unit

. . Phase
Diameter Width difference
Eccentric arm 40mm 15mm 180°
Shift shaft 140mm

t&%% -‘Hfﬂ G Zol B4 7L 180° AFAE F
V- Eof| 73HA] hEHE o] WM& &g
HAEﬂ % *8}71] tj7)oje} &7]ofol| gfatE o] &g}
Qo] FHEV-HEE &3 £ Ew}. oluf 7ty
o] 248 4 A== Ao N ES 40mmZE LAt
ZoWE 23 FY3 15mmi A7gstach a8
B & 9 F el &S YT A& E Y
A3t AR 2 A i&%‘ # e TFEREIHAE
= Table 29} o] AASA T}

ol

i..

e V- @ R H &

g G IEA S 81317 93t A@7]9] T2 E Fig.
J+ 2ol 74 0}93\‘3]'.

ANE7E & SKW 4 TEEE Y TPEA RS
Adste RE Q] S AFE Alojsta, SATFE <
3}7] 21k rpm sensorS 7424 Torque meterS 53| ¥
£7] 48 Fo A2tk 29 SO AARSHUAE A

Aste] Mot 2= Eﬂg ZAsto] #o)7]
of AAH JAAICIE & T3l =9 S Fsta,
THEAL 22 7HEtE o] 838t WH<£7] 30cm
ool AglollA SAHE S F71= A Al
d71¢] 7“]11]7—“1?_] Aol & A7) & Fig.a<t 2ol A
st AYUE Arkstal 2E 9] 3 rpm, AAE
EJZ]«] %ﬂ'*ﬂ‘ﬂ E AN

Q

31. 2485 A

F-3tol w2 W79 %E—ﬂ. AF 5854 S gl
3}7] Ao}@l 2HY FAFS 0%H 2,500rpm7HA
500rpm™3) Xi“/bl 75‘%*&’**1 713 kel A9 i
A7, F58-8 5% 5-E 30%77}115% A A3 7
A3E 7Pt ojw) Aloj7]edl = ATiAloE

)

- 57 -

e

& AT

Power
Supply

A/C RPM
Motor sensor

Power
Supply

Transmi Couplin Powder
ssion pling Clutch

. Torque
CoupllngH mec::er }~

Fig. 3. Diagram of transmission tester.
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Table 3. Result of acceleration efficiency test
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Table 4. Result of reduction efficiency test

adl 5o | 0% | 15% | 20% | 25% | 30% oadlse | 0% | 15% | 20% | 25% | 30%
pm pm
500 | 6835 | 72.6% | 802% | 843% | 86.5% | 88% 2,500 | 763% | 81.2% | 85.3% | 89.1% | 91.3% | 92.2%
1,000 | 702% | 73.8% | 82.6% | 852% | 87.4% | 89.6% 2,000 | 73.6% | 77.9% | 83.3% | 87.2% | 89.7% | 91.1%
1,500 | 72.6% | 752% | 83.3% | 86.3% | 89.3% | 90.7% 1,500 | 68.5% | 742% | 77.5% | 82.1% | 86.3% | 88.4%
2,000 | 74.8% | 77.6% | 83.9% | 87.4% | 90.1% | 92.6% 1,000 | 653% | 69.8% | 74.3% | 782% | 854% | 87.6%
2,500 | 765% | 80.3% | 85.1% | 89.2% | 91.2% | 93.4% 500 | 613% | 66.1% | 702% | 74.4% | 782% | 82.2%
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Fig. 5. Graph of acceleration efficiency test.
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Fig. 6. Graph of reduction efficiency test.
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Table 5. Result of acceleration thermal test
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Table 6. Result of reduction thermal test

ad
rpm

5% 10% 15% 20% 25% 30%

oad
rpm

5% 10% 15% 20% 25% 30%

500 | 7427TC | 772TC | 814C | 84.3TC | 86.2C | 88.6T

2,500 |126.5C [132.5T |136.2°C | 140.2C | 144.5C | 146.8C

1,000 | 97.6C |101.5C |102.6TC | 105.6C | 110.5C |115.5C

2,000 |125.8C [129.2°C | 133.4C | 137.9C |141.27C | 144.2TC

1,500 |105.5°C |108.6°C |111.2°C |118.2TC |122.4C |126.5C

1,500 |115.3C [120.5C |122.8°C | 125.6TC | 128.3C | 131.5C

2,000 |{111.4C |117.8C |124.6TC | 129.5C | 134.4TC | 141.5C

1,000 |105.8C |118.8C | 112°C |113.9C [116.2C | 1184TC

2,500 |117.5C |122.5C |128.6C | 134.5C |139.5C |144.2C

500 | 81.5C | 82.8C | 84.6C | 86.2C | 87.8C | 89.5C
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Fig. 7. Graph of acceleration thermal test.
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Fig. 8. Graph of reduction thermal test.
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