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(Calculation of rated output in diaphragm type

miniature load cell)

Young Ha Kwon, Dae Im Kang and Jin Won Joo

ABSTRACT

As the miniature load cells have small inner space and sensing elements of which
are thin and very sensitive to manufacturing conditions, it is very difficult to predict
the rated outputs and control them by using the compensation resistor. The very useful
equation has been derived for calculation of theoretical rated outputs for diaphragm
type miniature load cells when commercial diaphragm strain gages are used.

Four diaphragm type miniature load cells of which capacities are from 300 N to 1, 000
N and outer diameters are 20 az and 26. 5 an are manufactured. The differences between
calculating results and actual ones are less than 5%. According to numerical analysis
the decrease of rated outputs caused to main error is examined in existence of loading

button.
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Fig.1.Shaping of diaphragm type miniature
load cell.
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Fig.2.Loading system with fixed edge for
diaphragm type miniature load cell.
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Fig. 3. Strain distribution of circular plate
with fixed edge and point force on
the center.
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Fig.5. Bridge circuit of diaphragm strain gage
with balco gage.
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Fig. 6. Dimensions of diaphragm strain gage.
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Fig. 7. Photograph of diaphragm type miniature
load cells.
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Table 1.Rated outputs and errors of four
diaphragm type miniature load cells

« duter Diameter

- Capacities

- Cilculation thickness

+ Actmal thickness

+ dctual rated outputs

- Theoretical Rated
Outputs

(m}
{mV/V)

(mV/Y)

Error %)
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Fig. 8. Finite element mesh for circular plate.
Dimensions in mm.
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Table 2. Strain distribution (zmm/mm) in
numerical analysis.

0.205 903.5 1041.80 | 1045.13
Tanigential
Stegin 0.303 728.44 782.13 734.80
0.410 567.94 597.72 5949.56
0718 |- 4 (- 4379 |- 445,13
Bwbial Steatel 0821 o518 |- s |- 533
0.923 |- 613.57 |- 627.33 |- 620.15

1 : With strain gage, with loading button
2 1 With strain gage, without loading button
3 ! Without strain gage, without loading button
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Fig. 9. Error distributions of tangential and
radial strain according to the distance
from the center.
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