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Abstract : This research presents an development of impact damper for reduction of vehicle vibration from road
excitation. The structural vibrations are transferred through the vehicle body. The impact damper for reducing structural
vibration from road excitation were designed and derived by using simplified numerical model. To analyze the
characteristics of the impact damper, the vibration of simplified beam attached to impact damper was simulated. The
damping ratios for different mass ratios of the impact dampers were calculated. The numerical results can be utilized to

reduce the radiated noise from the electric vehicle.
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Nomenclature w : displacement of vehicle frame, m

£ point force from road excitation, N

my : primary mass, kg
¢ : damping coefficient of primary system, Ns/m

ki : spring coefficient of primary system, N/m

1. M2

x; : displacement of primary system, m A==} 2H| 7} Z7VsPHE A 2 g Ao
L : clearance of primary system and impact damper, m S ]—7 bl ot fé. of Tt W2 IS 7HAA =9
[ : length of impact damper mass, m th & Hofoll M= A4 45, XE H EF

my : impact damper mass, kg ZH(NVH : noise, vibration, and harshness)-2- # 7+ A] 7] 7]
X, : displacement of impact damper, m Al 222 Aolutety) 74 7|&EES sk L
e : coefficient of restitution o A &S0 o2 AR -8 9% A,
E : Young’s modulus, GPa LA Ao % X F, &3 o mE FEAS 5
I : cross-sectional area moment of inertia, m* o] St} o] F = Ao 23t 52 XA ZE|d
p: density of vehicle frame, kg/m’ < 7HRste] Ao A7 £74-5 A=5t0] o2

A : cross-sectional area, m’
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myx, ez, +hz =0 (€))

My, =0 @)
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Fig. 1 Displacement of (a) primary mass, (b) impact damper
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FAEA ] Aok m, & 1kg, 4] ¢ = 1 Ns/im, 44
k= 98.7 kN/mo] 1, Z-E 9 7 o] 2 m,2 0.1 kg, HJ
WA o= 072 7MY 2A5A ] &
mm, SEH 7 2] Zo|=0.5mm=E 253 OHM o
FAEAL 27 M 2,005 1 mmZ Fo] A-HH %
o] W olE AlstetAth

Fig. 28} Zro] -5 7} gl 49 4] ¢ o 25t
o] AEo| A= xqt, Fetgﬂ—g— 2213} 7 00|
Y 5ol oA w2 A
AT} E3L oF 0.4% 0] qhof A

rlr 0y
_&

ﬂl}ﬂ i
l‘ll‘
po)
filo
me S
>
2

“lqm " ———thoutlD
i —wnmo
I,",IMHI I|I|| “I
g II|"“'|Hl I ||||I b || ' I
HI.{'"'"':l""l:n:“'l,|"HH:."'|:'|'::{:ﬂ}l.':l:}ﬂ:l:“l'ﬂ
Il|""'["Il“”,l“l”|',H'“”l|"”'||'|'"|l|n'mu'||I|||,|
| ”||' '||'Hl .||;u|,| |“:|u:.,:“'|,|:|'|”|||||.| |”|]||||l||l:l|
iy o |I| |

0.5

"' l“”|l|||||l T
i ‘['n'“':u':":I'I:'IH'::""::‘:':{{IHIHIH}::I:::“r'{:
g g !
'|||||“I”l|"'||'"|'||||II |'|'1|||I'I"|"'|”ul iy
I|"|“'"||“|“”|||1|I:I|:I|||||" ||1|| lll fui :llli !
I"|:"||, ,nI”:l['Ih it . ‘ 7 til. !
AR

Displacement [m]
o

0 0.2 0.4 0.6 0.8 1

Time [sec]
(@)
15 107 r - : .
Right collision

10

Displacement [m]
(4]

0 1)
Leftcollision
5 ) . . .
0 0.2 0.4 0.6 0.8 1
Time [sec]
(W]

Fig. 2 Displacement of (a) primary mass, (b) impact
damper
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Fig. 3 Time constant for displacement of primary mass
along mass ratio
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Fig. 4 Schematic diagram of model for vehicle frame
attached by impact damper
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Fig. 5 Displacement of vehicle frame at the middle of
simplified beams
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