A Computer-Controlled System for Operation
Kiln-Drying

How to solve the problem of output drifts of load
cells caused by temperature changes

Satoshi SHIDA  Naoya NARA

The authers planned to use load cells as the moisture sensor in the kiln
for a computer control system In this system the output drifts of load sells
caused by the changes of temperature in the kiln seems to be a serious problem

To solve the problem they tried to develope a plan and designed a sensor
made of a load cell and evaluated the performance Efforts made are summarized
as follows
1 The natural output drift of load cells caused by temperature change without
loaded has the tendency that the higher the temperature is the lower the load
cell output is
2 The idea to minimize the output drift in load cells caused by temperature
change is that the temperature of load cells is kept to be constant at a higher
level than that of the air in the kiln by electric heaters and a thermostat
and the keeping of temperature uniformity in each part of the cell is achieved
by covered the cell with the metal case and thermal insulations
3 The load cell sensor which is heated constant and thermally insulated
showed a good effect to decrease the output drifts caused by temperature
change to 1/3 in comparison with a non-heated and non-thermally-insulated
load cell
4 The capability of the use of the load cell as a moisture sensor in the
kiln is recognized
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Fig.1 Output drifts of load- cells caused by the changes of
temperature in the kiln.
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Table.l Specifications of load cells
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Item Specifications
e | Br-CoRAERBNESHRE
Types Straingage type load cells
i) = LC— 50 KFH (150°C)
Models
B & 50 kg
Rated Load
¥ 7 AE68mm, FEX 44 mm
Shape Diameter 68mm, Height44mm
A 1.5m V.~V(3000 X 10 Strain)
Rated Output
F B Mt | 0.2%RO
Nonlinearity
ExFY) ¥z | 0.1%RO
Hysteresis
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Fig.2 Heating method of Load cells by
a band type heater.
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Fig.3 Load cells which is heated and
thermally insulated by a band type
heater and thermal insulation.
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Fig.4 Output drifts of load cells caused by the changes of
kiln temperature when the cells are heated by a band heater.
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two of disk type electric heaters.
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Fig.6 Output drifts of load cells caused by the chenges of kiln
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Fig.7 A example of the load cell for the
moisture sensor.
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Fig.8 A example of the load cell sensor for measuring
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Fig.9 Output drifts of load cells caused by the
changes of kiln temperature.
1 : SEN#, fEMTE Not-heated, not-thermal insulation.
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