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Effect of the form of the Elastic Model of a Flexible Sensor for four-axis Load Measurement
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Abstract:

To prevent the gap falling of object, robot hand need to measure three axis load and torque. In this study, we develop a flexible
contact sensor for four axis load measurement. The developed sensor is composed of elastic body and load measurement
layer using pressure-sensitive conductive material. In this paper we describe relationship between load measurement and

form of elastic model.
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Fig.1 Pattern Diagram of Developed Sensor
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Fig.2 Pattern Diagram of sensor is loaded normal load P,

Pn: Pz

=F(AV)+FUV2)+F(AV3)+ F(AV) = AFrn  (2)
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Fig.4  Pattern Diagram of sensor is loaded Shearing load P,

Peoc E(AV)+ F(UAV) —F(UV)—F(AV2) = AFp.  (3)

Py oc F(AV1)+ F(AV2) = F(AVs) —F(AV) = AFp,  (4)
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Fig.5 Pattern Diagram of sensor is loaded of Torque M,
M. oc F(AV2) + F(AV ) = F(AV1) — F(4V3) = AFm: (5)
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Fig. 6 The detail drawing of developed sensor
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Fig. 7 Circuit diagram of sensor

ANV, =Vimg =V, (M=1, 2, 3, 4,) (6)
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Fig.8 Relationship between normal load P, and

voltage in each zone V,, (m=1, 2, 3, 4, L=25mm)

082-1-7-2



FHMENTZEBEVLD D EQB)ZHNWTE Y — DEFELE
LR AV, ZRDD. m— FE/ATEHN L7 T ERAE O/
LEY —VICANSIND\EME P, #HEL, £V —
WIZAEUABEBELLE AV, L OBURZ K D= H D% Fig.9 I
AT Fig9 Mb &Y — AR EN S EEMNE P, &4
— VAU EEECBEOBGRE K/ RIEICL Y 7TRE
Bl GERLL, Bon-ERAE Eq.(NICRT. Eq(7)ICE
EELBE AV, ZRATEZLICEVE Y — AR EN D
WEME FUV ) EEHTE S,

(55
(=]

[
(=4

(=}

Normal load of each zone P, (N)

(=

1 4
Voltage change in each zone 47V, (V)

Fig.9 Relationship between normal load P, and voltage
change in each zone 4V, (m=1, 2, 3, 4, L=25mm)
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Fig.11 Relationship between normal load P, and Output AFp,
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