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ABSTRACT

A pin-type load-cell which uses shear-type strain gauges was developed to measure the tension of a wire in

a winch. A finite element analysis was performed to determine
shear-type strain gauges were attached onto parts that undergo

the locations of the strain gauges. All of the
regularly shear stress distributions. A

Wheatstone bridge circuit was used to connect each of the gauges and to measure the strains. Linearity
within the 5% error range was noted when testing the pin-type load-cell.
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Fig. 2 Loadcell part
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Fig. 3 Pin type loadcell
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S, Mises

Table 1 Material property (Strainless 304)

Modulus .
] . Yield
Density of Poisson's
3 . . Strenth
(kg/m™ | elasticity | Ratio
(MPa)
(GPa)
Stainless
7860 193 0.27 207
304
@
Magnitude
Fig. 5 Loadcell analysis result
A
4

Fig. 6 Strain 13 Direction of Analysis result

& PN A

GAGE OVERALL GRID OVERALL
Fig. 4 Loadcell boundary condition of analysis LENGTH LENGTH WIDTH WIDTH
0.125 0.318 0.10 0.250
ZoA ftes Mo 212 ABAQUS == 318 8.08 254 6.35
I3-& o] &3t Fig. 49+ Zo] YEMY AT Fig. 4 MATRIX SIZE| 0.38Lx0.31W 96LX7.9W
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ol A%l 4 ﬂl vt medel _ _J" g Fig. 7 Shear type strain gauge specification
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Fig. 8 Wheatstone bridge
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Fig. 9 Attached strain gauge to loadcell

Fig. 10 Attached strain gauge to loadcell
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Table 2 Material property (SS 400)

Modulus .
. . Yield
Density of Poisson's
3 . . Strenth
(kg/m® | elasticity | Ratio
(MPa)
(GPa)
SS400 7865 205 0.29 230

Fig. 12 8516 Instron structure
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Fig. 14 Full bridge method
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ig. 15 Using the P-3500 test
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Fig. 17 Loadcell test benche
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