/""-‘JdA,(‘}n;.l)D BD b (1[)

of A‘JSF (r/4)D° s Dos

N # P q"“‘n '-'.mllu
A
‘ aD/D =v x JL/L
1 95 ﬁl 20L 10op
Rds Los "Los pos
For small variations, the above relationship can be written as :
é'R_ &L .,\“c.\l, \ Ap
R L L p
The £auge factor is defined as the ratio of per unit change in resistance to per unit change in length
AR/R
factor Gr=
o AL/L
AR AL
=G, —=G;xe
or R L
. AL
whert € =strain = —
L
The gauge factor can be written as:
= o2 P SR
-
=1 i 2v + 4pip
=
Resistance Resistance Resistance .
change due to change due to change due to
change of length change in area to piezoresistive effect
AR/ _Ap/p
AL/L TAL/L
The strain is usually expressed in terms of micro strain. 1 micro strain = | um/m.

I e change in the value of resistivity of a material when strained is neglected, the gauge factor is

(j[ = I T _ v
iy
.8 valid only when Piczoresistive B ‘ffect 1.e.
is between 0 and 0.5

'change in resistivity due to strain is almost negligible.

T - ,
* Poisson's ratio for all metals _this gives a pauge factor of approximately,

o5
vfj)» = i : )
mon value for Poisson's ratio for wire:

s is 0.3, This gives a value of 1.6 for wire wound strain gauges
: gauges.

2. The
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E&G CLE _ Resistive Inductive and Capacitive Transducer

Sappesin 2 Jm M lemperature &curs, the resistance Ry & Ry change by an amount AR; and AR,

IUP“‘“P;‘
R, + AR 7
we for balance, ——— "1 _ T2
pleoee R? + AR, R,
; (R, +4R,)=(R, + AR )

o RJ
T :-‘ R, - E" AR‘ :R'I -L‘-\Rt

. i crix: Dummy
- R. R R - R, 5. & ot Gauge Py GaugeRg
R, R. ' ;
— R: = R: this requires that AR, = AR;
& mems that for the bridge to remain insensitive to variations in
Remperitare the gauges R; and R: should have their resistances
chanee by cgual amount when subjected to variation in temperature. R4

Therzforz the active gauge R; and the dummy gauge R; should be

- ' l ::1
| |
. T L
The me of dummy zauge for temperature compensation is simple and
eflecine and should be employed whenever possible. ks

F&d twe active gauges in adjacent arms £ A

* Ceram applications. where equal and opposite strains are known to exist, it is possible to attach two
E, swmiler pauges in such a way that one gauge experience a positive strain and the other a negative strain.
X Thus mstead of having an arrangement wherein the gauge acts as the active gauge and the other as the

demmy gavee, we have now an arrangement wherein both the gauges are active gauges.

Fiz shows the two gauges mounted on a cantilever. The gauge R, is on top of the cantilever and hence
sxperiences tension or a positive strain. The Ry is at the bottom surface of the cantilever and hence

ciperiences a compression or a negative strain.

* The bridgs arrangement for the two gauges is shown in Fig., There are two active gauges in the 4 arm

L bridge and hence it is called a Half Bridge.

* The temperature effects are cancelled out by having Rz = R; and using two identical gauges in the
cpposite arms of the bridge.

" * When no strain is applied both points b and d are at the same potential, ¢/2 and the value of output

Y f;:.af_f_': c“. T fj_
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