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TABLE 2.2 Typical Characteristics of Metal and Semiconductor Strain Gages

Parameter Metal Semiconductor
Measurement range (*1) 0.1 to 40,000 we 0.001 to M0 we
Gage factor 1.8 to 2.35 50 1o 200
Resistance, {1 120, 350, 600, . . . , 5000 1000 to 5000
Resistance tolerance (*2) O 1% to 0.2% 1% to 2%

Size, mm 0.4 1o 150 lto 5

Standard: 3 to 6
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The installation and operating characteristics of a strain
gage are affected by the following parameters, which are
selectable in varying degrees:

* strain-sensitive alloy

» backing materials (carrier)

e grid resistance

 gage pattern

» self-temperature compensation number
» gage length

* Options
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TABLE 2.1 Specifications for Several Potentiometers for Linear
or Rotary Displacements

Parameter Linear Rotary
Range 2 mm to 8 m 107 to 60 turns
Linearity 0.002% to 0.1% full scale
Resolution 50 pm 2°10 0.2°
Power 0.1 to 50 W

Temperature coefficient 20 to 1000 parts/108/°C

Maximal frequency 3 Hz

Life up to 4 =% 10% cycles
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Problem: A single strain gage has a nominal resistance of 120 & and a gage
factor of 2.06. For a quarter bridge with 120 Q fixed resistors, what will the
voltage output be with a strain of 1000 ustrain for a supply voltage of 3V?

(Example 8.1, Wheeler & Ganji, 1996)

Solution: From before, if all fixed resistors
and strain gage resistance are initially equal,
& then gage subjected to state of strain

OE, OR/R N OR/R
E, 4+2(é6R/R) 4 |
| | i
dR/R _
' in £ = ——— (Figure 11.8,
Since the strain £, S Flioa &
. | .5 Beasley, 1995)
{I?Ea _ E'RS - Egs o !f:".EG. — a’ .EF-
E, 4+2(e,5) 4 4
) (1000x107%)(2.06) ‘
SE, = - ' (3.00) = 1.545mV
Magurka (2002 4 ' ——
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R=R,(l+aT)
TABLE 2.3 Specifications for Some Different Resistance_TempEraturc Detectors
Parameter Platinum Copper Nickel
Resistivity at 20°C, 10.6 1.673 6.844
ufl-cm
a, (OK 0.00385 0.0043 0.00681
Ry, 12 at 0°FC 25, 50, 100, 200, 10 (20°C) 50, 100, 120
500, . ..
Range ~200°C to +850°C =200°C to +260°C  —80°C to +320°C
4 April 2022
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Callendar-Van Dusen Equation: ‘PTD nwn
R; = R,(1+AT+BT?*-100CT*+CT*)

R; = Resistance (1) at temperature T (°C)
R, = Resistance ({2) at 0°C

T = Temperature in °C Common values
A (°C) 3.81 x 10°°
B (°C-) ~6.02 x 10
C (°C)* ~6.0x 10
o C = 0forT=0°C

Un97 wox rx1 C=0 o77nn (T > 0°C orrzy) niarn niniv1snva

JN'WIANN NXIYAN DX NI772
0 = RBT*+RAT+(R,~R;) implies...

T. = —RA+YRA—4R,B(R,—R,)
2R.B
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N2'079 T'TN7 NIAA 7I'T
Parameter IEC 751 Class A IEC 751 Class B
R. 3000 + 0.06% 1000 + 0.12%
Alpha, « .00385 = .000063 00385 + .000063
Range —200°C to 650°C —200°C to 850°C
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Hot Wire Anemometer

Hot-wire Is often used to measure compressible fluid
velocity at a point based on heat transfer principles:

UZN 'V DnIinn TTAN NTTAN |7V
NIN1ZNN7 DA TTAIN 77IaN D7

Hot wire anemometer

N71VIDAVAY DT ¢ AT NN DTN
nTim ix g (T, )i

| 2RW =hA, (T, —T;) X TXn

DTN NIN'NA2 17N ,NYonn 0T7A -h
van nov -A,,
7'nni 0 ono T, T;

va — RO [1-|- a(TW —TO)] N11019102 N'17N NITANNN

h=a+bv;
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Vi Hot Wire Anemometer
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W Hot Wire Anemometer

Vi NITAINN ¥in'n

Hot-wire constant temperature
anemometer uses a bridge
and an amplifier for signal
processing. For a sensor with
T sensing characteristics of

TZI(R_I]
al\ K,

The system output is:
E, =yE +y v
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Hot Wire Anemometer
NIV'YN |'2 NARNYUN

Constant temp. version is generally used.

Constant temp. version is generally featured with linearized output,
accurate measurements of large amplitude, low frequency velocity
fluctuation with or without high turbulence.

Frequency range (1-120kHz).

In advance constant temp. systems, an additional RTD is mounted in
one of the bridge arms next to the hot wire to sense and correct for any
changes in fluid temperature.

Constant current version is preferred for low turbulence and high
accuracy, low noise and excellent sensitivity.

Frequency range (0-500kHz)
The main two disadvantages of constant current are:
1. Existence of uncompensated low frequency band

2. Distorted output when small high frequency fluctuations are
measured in the presence of large amplitude low frequency
oscillations.
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FIGURE 2.23 Spectral response for several photoconductors. eV =1.6x10"J
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