M How to Form Strain-gage Bridges

Number of gages: 2

(uniform tension/compression)

o Bridge Box
No. Name Application Sample Output
PP P put  |Remarks| pp.120A/350A
E
Co="7Ks €0 Suitable for
Ks: Gage factor gﬁsi:]c;?rﬁ;nt
1 1-active-gage <> <> €o: Strain of less ambient
2-wire system E: Bridge voltage temerature
€. Output voltage | changes;
. X no temperature
_ Uniaxial /stress ) Rg: Gage resistance | compensation.
Number of gages: (uniform tension/compression) R: Fixed resistance | x1 output
No temperature
o — compensation;
1-active-gage = Exs e, thermal effect
2 €=
3-wire system of lea?f”ges
cancelled.
Uniaxial stress x1 output
(uniform tension/compression)
Number of gages: 1
Bending er=Exees
Dual Re;..... Strain: No temperature
1-active-gage Rgy..... Strain: &2 compensation;
3 2-wire system e &1t bend|r|1|g dstram
N 4 ) cancelled.
in series x1 output
(to cancel bending strain) R: Fixed resistance
N Uniaxial stress R=Rgzi+Rg>
Number of gages: 2 (uniform tension/compression)
Berking eo="Kse No temperature | Rzt [l l] Re
- o temperature 2
; tl?ual Rg; ..... Strain: & compensation;
-active-gage Rg> ..... Strain: & bending strain
4 3-wire system | <=> ertes cancelled, N
In series Eo==7= thermal effect URLRLs
(to cancel bending Ras of leadwires %IJJIE Ili
strain) - R: Fixed resistance | cancelled. EUDUD
N Uniaxial stress R=Re+Ra> x1 output H/ =
Number of gages: 2 (uniform tension/compression) -
Active gage e %Ks .
Rgi Rg>
N — =y L= Ks: Gage factor Temperature
. Rgi Eo: Strain compensation;
5 éctlve-dun';my Uniaxial stress E: Bridge voltage tf}elrmgl effect im
-gage system (uniform tension/compression) €: Output voltage | 0f leadwires m
Rg: Strain: & c?ncelled. H U
Dummy/ = / R: Fixed resistance | 1 OUtPUt - U
gage Rg>..... Strain: 0
Number of gages: 2 «
=1t Eg ¢, Rgi Re>
. 4 . Temperature
Orthogonal v: Poisson's ratio compensation;
B | 2-active-gage Rg1, Rgs: g;e‘;r:g\llv?rfézct "
system Gage resistance | - m
- Rgj ..... Strain: e x(1+v) output H
Uniaxial stress Rg ..... Strain: -vgo
(uniform tension/compression) - .
Number of gages: 2 R: Fixed resistance
Temperature
euzg Ks* €o compensation; | R Rgz
z-active-gage b e
system , in: lled;
7 (for bending strain Rep Stra!n' & ggﬂwcpereess'ive/ on
measurement) Rg, ..... Strain: -& tensile strain H
R: Fixed resistance cancelled. =
x2 output
Number of gages: 2
Rg 22
eozg Ks*€o No temperature| - ‘ Re:
L compensation;
Opposite side Rg; ..... Strain: & bending strain
8 2-active-gage . cancelled by [U]
d Rg,..... Strain: & ; QLA
2-wire system R: Fixed resistance ? on? |ngdto b Igli@ e
. : ront and rear. A EN
Uniaxial stress X2 output ~ 5‘?‘!




No.

Name Application Sample Circuit

Bridge Box

Output | Remarks| 5"1 o0 /350A

Opposite side
2-active-gage
3-wire system

Uniaxial stress

No temperature
E compensation; | Rgr Rg2
Co=7Ks € thermal effect
of leadwires
Rg; ..... Strain: & cancelled;

. bending strain
Rg; ..... Strain: £ cancelled by

R: Fixed resistance | ponging to the

front and rear.

(uniform tension/compression)
Number of gages: 2 E X2 output
Temperature
€o= Ks €0 E compensation;
i thermal effect
4-active-gage Rg: R of leadwires
1 0 sysgem : &l g:; """ ) cancelled;
(for bending strain Bending strain: & | compressive/
measurement) Rg2.Rgy ... tensile strain
i in: —g, | cancelled.
Bending strain: —¢ x4 output
Number of gages: 4
e =L TVE +2”>E Ks-€o
Temperature
Orthogonal v: Poisson's ratio c#mper?fnon;
11] 4-ative-gage Rei R | b
system Strain: & cancelled.
Rg>. Rgq..... x2(1+v) output
Strain: -veo
Number of gages: 4
Temperature
Co= £ Ks-€o compensation;
2 thermal effect
. [ —— of leadwires
12 Active-dummy Uniaxial stress Rer.Rgs .. cancelled;
4-gage system (uniform tension/compression) Strain: € bending strain
Rgz, Ras cancelled by
82 . bonding to the
Strain: 0 front and rear.
Number of gages: 4 X2 output
Co= g Ks* €o
. Temperature
2-act|vte-gage Rgi ... compensation;
sysiem Bending strain: g, | thermal effect
1 3 (for bending strain Ren 9 of leadwires
measurement) 82 e cancelled.

Number of gages: 2

Bending strain: —€o | x2 output
R: Fixed resistance

14

4-active-gage
system
(for bending strain
measurement)

Number of gages: 4

Co= Ks €0 E Temperature
compensation;
Rgi. Rgs ... ) thermal effect
Bending strain: & | of leadwires
Rg2, Rgq ... cancelled.

Bending strain: g, | X4 output

15

4-active-1-gage
system
(for mean strain
measurement)

Number of gages: 4

Rg2 Rg4
Eo= £ Ks-&o
2
No temperature | Rg; Rg3
co=E1FEHEFE | compensation;
4 mean strain.
. . x1 output
R: Fixed resistance

Rg=R
R=Rgi=Rg2=Rg3=Rg4

®Relation between strain and voltage

The output of a strain-gage bridge is expressed as a
strain quantity (u€) or an output voltage (mV/V or pV/V)
against the bridge voltage. The strain quantity and the
output voltage have the following relation:

-E
€o = 4 Ks-€o

If the bridge voltage E = 1V and the gage factor Ks =
2.00,

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

e.g. 3000pe — 1500uV/V = 1.5mV/V




