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spring constant of material  :33lal) 45y Culli :K

applied force :48:aal 3 6l :F
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(a) Placement of gauges (b) Interface circuit using a bridge
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where

R = resistance of a length of wire (at 20°C)
p = resistivity (a constant dependent on the material) AD
L = length of wire

A = cross-sectional area of wire deol o

8)liall
o—2a 5 gauge Active J—=d gl 8a e wlile o) le gl e e d o ghall B jla )y S
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where (A
R = resistance of a length of wire (at 20°C) (20C°) 2ie Sllull 4 slia -
p = resistivity (a constant dependent on the material) 3alal 4ae il daglaall -
L =length of wire REiiay
A = cross-sectional area of wire ALl Joha -
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(a) Active and compensating gauges (b) Load cell with strain

are placed together so that they gauge and bridge
will be at the same temperature

https://manara.edu.sy/


https://manara.edu.sy/

o [Py
Active € RG R1 dool A
' Vm ?JU_oJI
Compensating 2 RD Al SN il glaal) e.usl G HLRLVT = V2 ) sie dalad) Al 8 yuaad) o S5
R :
v2 b— Adleslia & aad gl die el o) 35 i o g

resistor ) 4yt daglia Jiua gl Gk oo dagliall dad o 5yl al) da o ) Lad) (Say
poa g i i laaY | al) Gl glie gaa) JSG3 Al g (Dummy gauge) 48524l s (compensating
sl & e ) (e S

Baal g3l e da )a (8 GUsSS s Alladll A slaall (e o jally ey gl A slaal) o

a3 A 8] anad |5 dai 5 gl 3 gally Lgia glia il Y s ALadll da slaall ae Baalatie ey gacill A slaall ) 4SS
(Sl ) sae ae Jaalatia o il Jala) LSl ala

sl ol hal e 2 Al aga aaa ) SV aleall S Cogu s gl €l la Ll Ui ) a3l

https://manara.edu.sy/


https://manara.edu.sy/

w—s

Active < RG R1 8)LigJl
v Vv
|| 1IIFI"I:Il.l'[ Vl = SRG Vﬁ = —SRD
. R] + RG = R2,+ RD
Compensating € RD .
R. R (R-R,—R.R,)
V2 0 1';|_V"]=&V=v5( G _ D ) 51;:1;5 G2 DRl
) R, +R; R,+R, (R, +R.) (R, + Kp)

553l (ye il il 5 ) ooy AR Jlaialls RG Adladll e gliall 53Uy 5 im s
1233 (RG =R + AR) 5 sl Glaglin aan (5 5l (a8 5 63 i sall

AR
AV=V (when all resistors in bridge = R at null)

4R + 2AR
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where
AR = change in the strain-gauge resistance
R =nominal value of all bridge resistors A

AV = voltage detected across the bridge

V= source voltage applied to the bridge q_-lg]_n_
dylial .
OAEEN
Where Allal) 2a gid) 8 Joalall yutll
AR = change in the strain-gauge resistance ' 2 ‘; - )
R = nominal value of all bridge resistors Slaslia aread dpen¥) Aaglead) -
AV = voltage detected across the bridge NN
V. =source voltage applied to the bridge el s e C—'L'-“ el -
el Al e -
gauge ) Jale o Lo AV Ll pla puat A1V A glaal) juat A83le 4US (Say
AR - .
g = AL _ /R aiail) 48y Hha s 3% (3 factor (GF)
L GF )
where
€ = elongation of the object per unit of length (AL/L), called strain
R = strain-gauge resistance

AR = change in strain-gauge resistance due to force
GF =gauge factor, a constant supplied by the manufacturer (GF 1s the ratio
(AR/R)/(AL/L)
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(€) Al i) ) () 3yisal) 3 gall (pe ¢ LAY daziall 4 ) gal) aread (E) <ol Jia
e gn P AL AR
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Where:

- E :Young’s modulus (a constant for each material) 2 sl & g2 Cul
- P :stress (force per cross-sectional area) ‘axal

- € :strain (elongation per unit length) (dssedll Alinyl) alga)
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Young’s Modulus (E) for Common Materials

Substance Ib/in N/cm?
Steel 30 x 106 2.07 x 107
Copper 15 x 108 1.07 x< 107
Aluminum 10 < 108 6.9 x 108
Rock 7.3 x 108 5.0 < 108
Hard wood 1.5 x 106 1.0 x 106

A gall pamad Ad gy il adly (J g

https://manara.edu.sy/


https://manara.edu.sy/

>y
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L2 5 8 Aati Jipall il (08, iy -
p = ke = 30,000,000 Ib/in® % 0.0001 in./in. = 3000 [b/in
Al) B g8 e dlldag -
F=P.A=3000 (Ib/in2)*2 (in2) = 6000 Ib.
4 gal) s olf Ladiiona Glad) (Uil s

1 N=0.2248089 1bf ; 1 cm=0.3937008 in ;

E= 2.07 x 107 N/CmM? £ ga) cias glly 3 ghl 45 gy s Lagh
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