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Improvement Efficiency and Noise by Applying Chain System to Reducer of EV
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Abstract : Fossil fuels lead to environmental problems and global warming due to the increase of greenhouse gases in the
environment. Reducing the volume of greenhouse gases has become the primary policy task of advanced countries that
manufacture vehicles. These environmental factors have decreased the combustion engine vehicle market, and increased the
hybrid and electric vehicle market around the world. Combustion vehicles essentially need a transmission, while electric
vehicles require a reducer. The current reducer has gear sets, which affect the reduction ratio, and chains could be applied to
the reducer, instead of a gear. Applying chains could improve efficiency and the NVH of the reducer. This paper aimed to
demonstrate efficiency through bench testing. The result showed that the method of applying chains could be improved.
NVH performance bench testing was also conducted, resulting to improvement.
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(a) Bush chain
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Fig. 2 Chain types

(b) Silent chain

Fig. 3 Chain engagement related with NVH
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Fig. 5 Torque/power curve of EV motor
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Fig. 6 Single-speed reducer
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Fig. 7 Helical gear and chain for reducer

=15

1
=
Ko

=
&
gt

o A5 0 7o) A7 28] WA A
= e A7} 9 & AR Y AL HE
1

e
ol

!

3kl
el

?_]__

Z~5-(Whine noise)©] THEZo|t}? o]
o= 7|0 o] FFE FAs= T A
AT g7 G A sHS dds
= 71019] 5428 25 Azt A7) Aok

AANE 7109} w2 AANX P} A%
M2 e 3}50}71 wj ol 3}l 4L-0] Uk
T, @ QL 7)oje) Wi, et W)
= Az = xﬂﬂ o Mz e X3 Yas %
v R AE 54 5 s A7 Fo] vpeFalith &=
gk, Fig. 83 g¥o] 27¢] A|QlE 222 1 ¥A1¥ HA=
o] ZH3HE Gemini A1 22 WA S A gt W
A EA G,

EU

42N By
N

i3

=R

i,

l:l

|

B B sholn AUE S A
felel 7] He AR A T N ERe) 9as
el Aol 2512 M ale] £elaich, ol Elol

o7 wriah HEE W) nF3H B9 28V0] i
of o2 Aztal7] gIstel e B T2 A
SR e SRR RSB EENEREE



Improvement Efficiency and Noise by Applying Chain System to Reducer of EV

o A A UA 7} 3Haxske] o] uf

=
A8h3 28 WA AR ulste]

12 SYNY BE

A7 AEAre] RS wE SER 50ste] A
gloln A RFo] Qo] o] g Sejo] walet
0O e mE, ke AEF F, 17w A
#2191 Folm AL H§3 Fojey.
ol 13 9 23} G 7)ol s Hel 249] 7)o}y
o] 2B shz), 7)o] Bl AS 283
o= Agol A F& E L WGz 24
dAEHE Ro] Euh 23 71013 FAeh
Al AL 2Hel] 9ol Fol Axw
3 AL o] §ate] 2z Ao] A o]
sk Ak,

0,

-

=

Ol
ol
rlr
s,
o
I
ol

ol
ol
v
o e

-

1

N

) Oﬂ.
B P
N oo
O A PR R N | Y 1)

o

I

ul ok Qo X ool N (Mo |

off i
1H o oX
oy L

A7) E viAlste] A8ttt 7 15710 B
ANE e 7 e AR AAE ArAske] Al
F 45 7,000 RPM 3 H o 25 300 Nm €] &3] 4
Te 7R AT A = ek a2 Al Aol
MO ARLE £l ARTE EF S FAste] At 5
A, SAE Hisk BAE ol ¥, 29 H

A

Fig. 9 Reducer of chain and sprocket applying

Table 1 Efficiency improvement of chain compared to gear [%0]

RPM

N 1,000 | 2,000 | 3,000 | 4,000 | 5,000 | 6,000 | 7,000

50 0.8 0.5 0.4 0.3 0.2 0.2 0.2

100 0.7 0.4 0.3 0.3 0.2 0.2 0.1

150 0.6 0.4 0.3 0.2 0.1 0.1 0

200 0.7 0.4 0.3 0.3 0.2 0.2 0.1

250 0.8 0.5 0.4 0.4 0.3 0.3 0.2
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