5. Basic Circuit of Load Cells

When a force is applied to a load cell the electrical resistance of the strain gauges
attached to the spring material will vary. This change in the resistance value is
measured in volts. As the resistance change of the gauges is very small, a Wheatstone

Bridge is generally used, as illustrated in 2.12
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Figure 2.12. Wheatstone Bridge

5.1. Wheatstone Bridge

The Wheatstone Bridge is an electrical circuit that is ideal for detecting minor changes
in resistance. It is also used to measure changes in the resistance of a strain gauge. The
Wheatstone Bridge is the combination of four resistors as shown in Figure 2.12. Gauges
R1, Re, R3, R4 are bonded to the positions shown in Figure 2.12 above and they serve as

bridges. The output voltage before loading can be obtained as follows:
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When the gauges connected to the four sides of the bridge are strained, each side Ri, Rg,
Rs, R4 is changed slightly, and the strains +AR1, —ARz, +ARs, —AR4 are generated. The

output voltage at this moment can be expressed using the following equation:



o_J_RR_ (AR AR | RR, (AR, AR)|,
(Rl + R2)2 Rl RZ ; (RS + R4)2 R3 R4 )

Here, R1 = R2 = R3 = R4 holds true, and in the case of the Roberval structure,

|[AR1] = |AR2| = |ARs| = | AR4] is also true. Therefore,

Ae = A—Rein
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and the output voltage ( Ae) is proportional to the strain ( &).



