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BASIC RESEARCH TO DEVELOP A LOW-RIGIDITY LOAD TRANSDUCER

Hideki MIYASHITA*

Xi CAO**

A low-rigidity load transducer (LRLT) is developed. A laminated plate consisting of rubber and metal
plates is designed as primary converter to sense and transduce load into strain. The load can be estimated
from the strain measurements of the middle metal plate in the LRLT. A series of basic experiment results
reveal that the strain of the metal plate is influenced by the hydrostatic pressure behavior of the sideward
expansion pressure acting on the edge of the laminated rubbers, but rarely influenced by rubber
compressive strain non-linearity. The strain is linear and reversible. The sideward pressure shows a
hysteresis according to stress routes of loading and unloading, with the variation of rubber-type Poisson’s
ratio, which has about 2% effect on LRLT output. Under normal temperature condition, 2% creep caused
by rubber’s viscous-elastic property should be taken into account for LRLT output. It is desired to use
LRLT under static or sluggish loading condition to reduce the loss of measurement accuracy due to creep.

Key Words : low-rigidity load transducer (LRLT), laminated rubber, rubber-type Poisson ratio,creep

and visco-elastic property
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Fig.1 An embodiment of LRLT
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Fig.2 Lateral evagination of laminated rubber®
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Fig.3 Stress state in middle metal plate?
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Table 1 Prototype LRLTs for basic experiments to investigate the effects of adhesives
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Fig 4 Sketch of load testing device
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LRLT | The used adhesives Rubber parameters Rubber dimension
code | Material notes Material Hardness Hg | Shear modulus £ | Thickness t; | First shape factor S
Vulcanizing Chloroprene )
2P-1 adhesive Metaloc XF—636 ubber6s’ 4 1.72 N/mm”) 2@5.22(mm) 383
g Nagase Chemtex | Chloroprene 2
2P2 | Epoxy adhesive A-106 ubber6s 4 1.72 (N/mm) 205.49(mm) 362
Elastic curing Cemedine Chloroprene 2
2P3 0 G0 s EP-001 ubber6s &4 1.72 N/mm®) 205 48(mm) 3.68
Table 2 Prototype LRLTs for basic experiments to investigate the effects of rubber’s physical properties'™
LRLT | The used adhesives Rubber parameters Rubber dimension
code | Material notes Material | Hardness Hy | Shear modulus E | Thickness t; | First shape factor S
Vulcanizing Chloroprene )
2P1 | hesive Metaloc XF-636 bber6s” 64 1.72 (N/mm") 2@522(mm) 3.83
Vulcanizing Natural )
2P4 | hesive Metaloc XF-636 Ubber6s’ 67 1.25 (N/mm) 2@4.88(mm) 412
Vulcanizing Chloroprene 2
2P5 | dhesive Metaloc XF-636 ubberS( (Y] 3.24 N/mm”) 2@4.97(mm) 400
Table 3 Prototype LRLTs for basic experiments to investigate the effects of rubber’s first shape factor '
yp p g p
LRLT | The used adhesives Rubber parameters Rubber dimension
code | Material notes Material | Hardness H | Shear modulus E | Thickness t; | First shape factor S
Vulcanizing . Chloroprene )
2P-5 adhesive Metaloc XF-636 ubberS0? 82 324 (N/mm") 2@4.97(mm) 4.00
Vulcanizing C Chloroprene )
2P6 adhosive Metaloc XF-636 ubberS0’ 2 324 (N/mm") 2@10.55(mm) 1.89
Vulcanizing C Chloroprene )
2P-7 adhesive Metaloc XF-636 ubberS0? 2 324 (N/mm") 2@1540(mm) 128

28
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