Design a Digital Weighing Scale
using Strain Gauges
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What is a Strain Gauge?

R: Resistance
p: Resistivity
L: Length

A: Area
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AR is usually very small



Foil Strain Gauge
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How to measure AR?

Wheatstone bridge
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AR is usually very small



How to measure AR?

I, = . | 2

Vpt= Vir= i o
R{+R,

Vegh eV = kag R = o
R; + R,

R1R4 — R3R3

VGZVB—VDZ

(R1+R2)(R3 + Ry)



Quarter bridge
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Half bridge

Gauge in
compression
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Gauge in tension
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Full bridge
AR

Same sign on cross arms!
Opposite signh on neighboring arms !

R1R4 — Ry;R;

Gauge in
tension
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Experimental setup

R + AR
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Bridge Circuit
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Design Digital Weighing Scale using Strain Gauges

1.Safety

* Do not touch the output ends of the power supply directly.

Time for fun!

* Do not short the two output ends of the power supply.

* Turn on the power supply only after the circuit is ready.
2.Data recording form

Appendix Table I. Experimental Raw Data

Quarter Bridge

Load(g)

Vi (mV)

Vo (mV)

V3 (mV)

Vi (mV)

V5 (IﬂV)

Mean Vg (mV)

Your Phone




Data Analysis
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Weighing scale calibration curve
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Data Analysis

m=[1,2,3,4,5]; %8RS, Efig

Vg=[1,2,3,4,5]; %quarter bridgeEBBEEE BAIEMV

Vh=[2,4,6,8,10]; %half bridgeHEiZEE BHRIEMV

Vf=[4,8,12,16,20]; %full bridgeHBEiEE] BiEFEmV

pg=polyfit(Vq,m,1); %quarter bridgefE##la, pq(l)EH=E

fitg=polyval(pqg,Vq); %it8quarter bridgell SR

ph=polyfit(Vh,m,1); %half bridgeZel$#lS, ph(1)2fI=

fith=polyval(ph,Vh); %it&half bridgeil S£5E

pf=polyfit(Vf,m,1); %half bridgeZE#lS, ph(1)EHER

fitf=polyval(pf,Vf); %it&full bridge¥l £z

figure; %FHREIE

scatter(Vg,m,150,filled’,'DisplayName','Quarter Bridge'); %igjquarter bridgeRIaEIEE =
hold on;

scatter(Vh,m,150,'filled’,'DisplayName','Half Bridge'); %ifjhalf bridgeRIgEEE =
hold on;

scatter(Vf,m,150,filled','DisplayName','Full Bridge'); %i&|jfull bridgeRIREHEE =
hold on; %AXE, EHEEEMSSE
plot(Vq,fitg,'LineWidth',5,'DisplayName','Quarter Bridge Fit"); %ElS %k
plot(Vh,fith,'LineWidth',5,'DisplayName','Half Bridge Fit'); %iE &%

plot(Vf fitf,'LineWidth',5,'DisplayName','Full Bridge Fit'); %iE#lS%
set(gca,'FontName','Arial','FontSize',20); Y0k B EtEMN SRR F K

xlabel('{\it V} (mV)','FontSize',30); YR Et&detRIabel R K

ylabel('{\it m} (g)','FontSize',30); i B 44tR abel BRI
legend('Location’,'southeast"); % BRI &

legend(‘boxoff')

hold off
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THANK YOU!
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