M How to Form Strain-gage Bridges

OLTEC"

Number of gages: 2

Uniaxial stress
(uniform tension/compression)

Rg; ..... Strain: &
Rg> ... Strain: —veo
R: Fixed resistance

X(1+v) output

ot L Bridge Box
No. Name Application Sample ircuit Output
BE P Gircd put | Remarks| pB_120A/350A
E .
Co="7Ks €0 Suitable for N} Rg
Ks: Gage factor use under
) X environment
1 1-active-gage <> / <> €o: Strain of less ambient
2-wire system / E: Bridge voltage temerature
€: Output voltage ggatggmes’erature
i Uniaxial /stress ) Rg: Gage resistance compegsation.
(uniform tension/compression) R: Fixed resistance | x1 output
Number of gages: 1
l) e
No temperature
compensation;
2 1-active-gage eo=Exseo thermal effect
3-wire system 4 of siiigd
cancelled.
Uniaxial stress x1 output
(uniform tension/compression)
Number of gages: 1
Bending = Eypo.e,
Rg; ... Strain: &
Dual RZ Strain: el Notemper?tur.e
3| Jacivegage SR | oo
5 _ €1 2
2'W're system Eo=""5 cancelled.
in series X1 output
(to cancel bending strain) R: Fixed resistance
N Uniaxial stress R=Rgi+Rg>
Number of gages: 2 (uniform tension/compression)
Bending &:%Ks'&) ot t
l?ual Rg; ..... Strain: &1 cgm;r;.;‘):artaio%r;e
1-active-gage Rg>..... Strain: & bending strain
4 3-wire system ertes cancelled;
in series Eo= 2 thermal effect
(to cancel bending of leadwires
strain) U | R: Fixed resistance c?ncetlleti.
niaxial stress L x1 outpul
Niiibier. of Gages: 2 (uniform tension/compression) R=RgrtRe:
Active gage - % Ksves
<> <':,> Ks: Gage factor Temperature
) Rgi / Eo: Strain compensation;
5 Active-dummy Uniaxial stress E: Bridge voltage | thermal effect
2-gage system (uniform tension/compression) €: Output voltage | °f Ieaz?lwges
Rg;: Strain: g g?”:uet eut'
R: Fixed resistance P
Rg5..... Strain: 0
Number of gages: 2
€o :M Ks*Eo
& . Temperature
Orthogonal v: Poisson's ratio compensation;
B | 2-active-gage Rg1, Rezt Lrﬁ;r:g‘llv?rfefict
system Gage resistance cancelled.

Number of gages: 2

E Temperature
Co= 5 Ks*€o compensation;
2-active-gage thermal effect
system of leadwires
i . in: cancelled;
7/ (for bending strain Rt Stra!nj & compressive/
measurement) Rz, ..... Strain: e tensile strain
R: Fixed resistance cancelled.
X2 output
Number of gages: 2
R,
€o =§ Ks*€o No temperature = N l Re:
. . compensatiqn;
Opposite side Rg; ... Strain: ¢ bending strain
8 2-active-gage R Strain: cancelled by YU
2-wire system B2 e B0 bonding to the X
Uikissxialsiress R: Fixed resistance front and rear. H
(uniform tension/compression) X2 output
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SOLTEC®

I —_ Bridge Box
No,  Name Application Sample Circuit Output Remarks
B P P DB-120A/350A
No temperature
E compensation;
€o=7Ks €0 thermal effect
Opposite side ... S g;llecagl‘gg?s
-active-gage | <=/ — J<> |22 I ] % | Re... rain: e ;
9 :23 active g?ge Rg’ Strainve bending strain
-wire system 2 e STET 0 cancelled by
R: Fixed resistance bonding to the
Uniaxial stress
! ; . front and rear.
(uniform tension/compression) X2 output
Number of gages: 2
Temperature
€o= Ks*€o'E compensation;
: thermal effect
4-active-gage Rer R of leadwires
10 system 81, KBS e , cancelled;
(for bending strain Bending strain: & | compressive/
measurement) Rg2.Rg4 ..... tensile strain |:
4 i e | cancelled.
Bending strain: -0 x4 output s | |
Number of gages: 4 N0
Rg1 Rg2Rg3Rg4
o=t VE ., B
2 Temperature mm Im
Orthogonal v: Poisson's ratio fﬁggz?g?fg‘é??
11! 4-active-gage Rei Res... ofleadwires | U Y-SCYUN
system Strain: & cancelled. o
Rgz. Rei.... i) ouut | [l [
Strain: -veo Vi
Number of gages: 4 L
Temperature Re1 RezRgsRes
eo=£Ks‘€o compensation; N w
2 thermal effect
. of leadwires
-|2 Active-dummy Rgi1.Rgs ... cancelled;
4-gage system Strain: €0 bending strain | YY"V U
Ros. Ros cancelled by m
82: RE4 one bonding tothe | [GyI&
Strain: 0 front and rear. slelo
Number of gages: 4 X2 ouput (N PCin |
e=L£xs e Rg, ’Rgz
. Temperature
2-act|vte-gage = Rg; ... compensation; l
system ; in: thermal effect
1 3 (for bending strain . @ RBendmg strain: g of loactires H@T‘u
measurement) Re: g2 cancelled. ér"lS%’T
Bending strain: &> | x2 output 2 'éla- 5
R: Fixed resistance ]E'r'"‘
Number of gages: 2
Rg1 Rg2Rg3Rgs
. €o= Ks'€o'E Temperature [w ﬂ' H
4-active-gage Rei R compensation; Nl
'I 4 system B 883 thermal effect
(for bending strain Re: Res Bending strain: & | of leadwires EURRRUE
measurement) Rg2. Rg4..... cancelled.
Bending strain: —eo | X4 output
Number of gages: 4 Rez — Rega
e=L£xs e
4-active-1-gage No temperature
15 system go=EtE+EFE | compensation;
(for mean strain 4 ”;ea”ts“’;“”-
x1 outpu
measurement) R: Fixed resistance P

Number of gages: 4

Rg=R
R=Rgi1=Rg2=Rg3=Rg4

®Relation between strain and voltage

The output of a strain-gage bridge is expressed as a
strain quantity (ue) or an output voltage (mV/V or puV/V)

2.00,

against the bridge voltage. The strain quantity and the

output voltage have the following relation:

€o = £Ks-Eo

4

2€o = €o.

If the bridge voltage E = 1V and the gage factor Ks =

Thus, a strain output is always 2 times larger than a
bridge output voltage.

e.g. 3000ue — 1500uV/V = 1.5mV/V
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