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Analysis of Impact Responses Considering Sensor Dynamics
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ABSTRACT

Impact is the most common type of dynamic loading conditions that give rise to impulsive forces and affects the
vibrational characteristics of mechanical sysiems. Since the real impact force and acceleration at the contact surface are
measured indirectly through the sensors, the measured outputs can be a little different from the real impact
responses. In this study, the contact force model based on the Hertz law is proposed in order to predict the impact force
carrectly. To investigate the influence of the position of the sensor attached to the impacting bodies, the two kinds of
sensors were used. Finally, the contact force model obtained by drop test was applied to predict the impact force
between the moving part and the stopper in magnetic contactor.
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(a) Linear damper

(b) Hysteresis damper
Fig. 2 Contact force model with different dampers.
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Fig. 3 Impacting body using impedance head.
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Fig. 4 Impacting body using accelerometer and force
Sensor.
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Table 1 Specification of the impacting bodies.

Dummy mass, m , 122x 10 ° 3kg
Impact tip mass, m , 3.9x10° 3kg
Impedance head m, 2.2%x10° 3kg

mass, m m, 28.8%x 10 ° 3kg
Impedance head, K 25% 10 'N/m
Force sensor m, 18%x 10 ° 3kg
mass, m m, 3x10 kg
Force sensor, K 25x 10 °N/m
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Fig. 6 Impact force of rubber tip for low velocity drop  Fig. 8 Impact force of plastic tip using impedance head.
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Fig. 7 Acceleration of rubber tip for low velocity drop
using impedance head.
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(a) Force for low velocity drop
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(a) Acceleration for low velocity drop
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(b) Acceleration for high velocity drop

Fig. 9 Acceleration of plastic tip using impedance head.
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Fig. 10 Impact force of rubber tip using force sensor.
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Fig, 11 Acceleration of rubber tip using accelerometer.
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(b) Acceleration for low velocity drop
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(¢) Impact force for high velocity drop

: P .
: /m%%wa‘ﬁwm
350 S - — .
g \ /
§ /
'E &30 )
o y :
FRR R ST
_é B2 4 plasle s acceivngtinn
3 ." FREHHC gt
g B i - LR
" /
51 }k‘. r
Hapes®
¥0
%0 w3 04 na 03 15 4

sma [ msezt

(d) Acceleration for high velocity drop

Fig. 12 TImpact responses of plastic tip using force

sensor and accelerometer.

AHEF 7S FAe O =
RIRE *F%?‘f& A% N7 He] By
729 A gt AN SAk
o o % itk JE} ZHEE S

o

=

J




NAHA & A

% 20028 DMt MEH HBMETY (&

o ot dHda-s= ANl Aeehs 2e ANEY
o] vz § F-g¢] 7MnE vEehly] wiiel AlkkE g
AM S48k A dAskaL dsS o F rk s,
Fig. 12(d)%} o] F5¥o] & A& TEF o]
deom FEFIA HL’@Z’]’ E waved] Fjol 2]at oJgk
o] YehiA ®th o] JF Fukre o S0H & 7GR 4
Aol &3 Fakret dX|gih

7&

A

2 P

o
ot oﬁ:
0,

>
=

5. 35=d e oA HE

B =M AN S8 FSES AA AxieE
7](magnet1c contactor)®l] X835l OFF&2 Alol| 7154
AR ejFAlel4 Alold] HAEE £Z2ES &3tk
7oA FEF9] P YFo] BT S
9] AE3 5S A3 AKX FHEhe a1
& Bz Y-S dsle] oo FENse HY S84
735 7‘4%5]‘” 21(10)9] o]82Q1
ole] W& FAY g% Hlwsilch

2V ab
m{h + h,)

|

k= (10)

WA, a, b 25 DR Flze} Aze) Zolg
SR, i st 2ok vz 29e AR 848
el wiass ey,

2
1- vy

Fig. 13 Impact force measurement.
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Fig. 14 Impact force simulation.
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