IM-T-210D September, 2016

BS-25AT/25BT Strain Transducer INSTRUCTION MANUAL

Thank you for purchasing the KYOWA product. Before using it,
please read this instruction manual carefully. Also, keep the manual
within easy reach so that you can refer to it whenever necessary.

1. Installation

1.1 Embedment in concrete
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® Determine the position of installation of the strain transducer by
measuring the distance from the reference point.

® As sketched in the above illustration, place steel wires or joint
bars across the assembled reinforcing steel bars, and tentatively
fix the strain transducer in positon.
(Tie a rubber plate, etc. around the steel wires or joint bars at the
connection with the strain transducer to avoid direct contact of the
strain transducer.)

® Connect the strain transducer to the indicator and so adjust that
the indicator approximately (£50um/m or less) reads the initial
unbalance value stated in the calibration sheet. After this, fix the
steel wires or the joint bars.

® Connect the extension cable, already distributed, with the strain
transducer’s input/output cable, using the cable connection kit.

® Connect the strain transducer to the indicator and measure the
initial unbalance value. Also, connect the strain transducer to the
tester and measure the insulation resistance value.

® Place concrete little by little, talking care to avoid damage to the
strain transducer and cable.

® After placing concrete has been completed, connect the strain
transducer to the indicator and measure the insulation resistance
value.

1.2 Embedment using a strain transducer spider

® Fix the spider to the bottom of embedment hole, using reinforcing
steel bar or bolt. At this time, check the installing direction of the
strain transducer.

® Set the strain transducer to the spider. (Preliminarily twist the
cable in the opposite direction so that the cable will be free from
twisting after setting.)

® Dig a hole whose diameter (or side) is from 1 to 1.5m and depth
is about 70cm.

® Using a level, correctly align the stress transducer, which was
installed to the spider, with the prescribed direction.

® Cover the group of strain transducers with concrete, from witch
large aggregates were removed, in a manner to from a
hemispherical concrete pile. When doing this, always check to be
sure that the strain transducer keeps the correct direction.

® Over this pile, place concrete of the same composition as mass
concrete in a gentle manner. When applying a vibrator, carefully
keep the strain transducer from moving.

® Put up a flag to mark the position of the strain transducer for later
convenience.

2. Handling Precautions

2.1 Check that the transducer’s manufacturing number agrees with
the test data sheet.

2.2 Check that the transducer’s insulation resistance value. (It
should be 100MQ2/50VDC or higher). Be sure to use a bridge
voltage below 50VDC.

2.3 Using the tester, check that the transducer’s input / output
resistance are as follows.

Input resistance (between red and black wires): approx. 350Q
Output resistance (between white and green wires):
approx.450Q

2.4 Avoid hitting or the other shocks on the transducer, or
disconnection or damage may occur. If shocks should be given
to the transducer, its performance stability may be adversely
affected in long-term continuous operation.

2.5 For transit, keep the transducer’s in its case. If it is carried by
holding the cable only, the cable may be damaged to cause
disconnection and / or deterioration of the insulation resistance.
Measurement may thus become impossible.

2.6 Do not disassemble the transducer.

2.7 Be sure to put the accessory cable cap on the end of the cable,
and to avoid water on the conductors.

2.8 Avoid twisting and bending on the transducer, or it may damage.
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3. Connection

4.1 Connections of the transducer’s input/output cables with the
terminals of an indicator and with those of a scanner are
illustrated below. The indicator’s and the scanner’s terminals
respectively come with either A,B,C,D or R,B,W,G description
follow.

D A,B,C,D description

Transducer’s cable

red red —+QOA(+BV)

white white — OB (—SIG)

BS-25AT/258T,
black

green

black —~OC(—BV)

green —~Q D (+SIG)

Cable connection kit & lightning arrester kit

@ R,W,B,G description

Transducer’s cable Extension cable Indicator & scanner
red O red OR(+BV)
white O white OW(—SIG)
BS-25AT/25BT
black O black OB(—BV)
green O green OG(+SIG)

Cable connection kit & lightning arrester kit

4.2 Use any one of the indication the indicators listed below.
(1)SME-30A/31A
(2)UCAM-60B Used in combination
USS-63B
USB-70B-30
(3)RMH-301B/310A

4. Conversion

4.1 Use the calibration constant described in the test data sheet to
convert a reading into a strain value.

4.2 When a strain amplifier is in use, output reads in pm/m
equivalent strain (x10 equivalent strain). Find a strain value
corresponding to ym/m. Then, obtain a strain value through
multiplication using the following equation.

[ Strain value(um/m) ]=[ Strain amplifier's output (um/m) ]
x [ Calibration constant (x10%/1um/m) ]

4.3 When using an amplifier of other type or a recorder, first find
the exact bridge exciting voltage applied. Second, find the
strain value that corresponds to 1uV output voltage against
1V bridge excitation voltage. Then, obtain the strain value
through multiplication using the following equation

[ Strain value(um/m) ]=[ Bridge output voltage (uV) ]
+ [ Bridge excitation voltage (V) ]
x [ Calibration constant (x10-¢/1uV/V) |

4.4 If the coefficient of liner expansion of the strain transducer
does not agree with that of the concrete in which the former is
embedded, temperature change will induce strain on the
strain transducer, requiring correction.

The temperature correction formal is expressed as follows
where the temperature correction factor is b and temperature
changeis At.

Strain value(um/m) = [(Strain amplifier’s output : ¢ (um/m)]
x(Calibration constant: x10-6/1um/m)-(bx A t )

Where b = Bc - Bs: Amplifier's temperature reading (x10-6)
Bc: Concrete’s coefficient of linear expansion.
Bs: Strain transducer’s coefficient of linear expansion
(The value stated in the test data sheet )

Extension cable Indicator & scanner

4.3 Conversion of temperatures measured with the temperature

measuring function

Conversion formula of temperature measured with the
temperature measuring function

Temperature = (S-So) XB
Where S: Amplifier's temperature reading (x0.01Q)
So: Reading at 0°C(x0.01Q)
B: Temperature coefficient (°C/0.01Q)

5. Dimensional drawings
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6. Specifications

6.1 Strain measurement

Gage length: 250mm

Rated capacity: £500pm/m(25AT)
+1000pum/m(25BT)

Safe overload rating: 120%

Rated output: 2.5mV/V(5000um/m) or more

(minus rated capacity to plus rated capacity)

Non-linearity: Within+1.5%RO(25AT)
Within£2%RO(25BT)
Hysteresis: Within+2%RO

Recommended excitation voltage: 2 to 10V AC or DC

Safe excitation voltage: 10VAC or DC
Input resistance (at 0°C): 350Q+1%
Output resistance (at 0°C): 450Q+0.8%
Compensated temperature range:  -20 to 70°C
Safe temperature range: -30to 80°C

Apparent linear expansion coefficient: (11.5%0.6) um/m/°C

Thermal effect on output: +0.05%/°C
6.2 Temperature measurement
Rated capacity: -30 to 70°C

Temperature effect on output +0.5°C (-30 to 70°C)
(Using SME-30A/31A, UCAM-60B, USS-63B,
USB-70B-30, RMH-301B/310A)

Apporox.600g

4-conductor (0.5mm?) chloroprene cable,

11.5mm diameter by 1m long, bared at the tip.

Instruction Manual

Test Data Sheet

Warranty

Cable cap

6.3 Weight:
6.4 Cable:

® Accessories 1
1
1
1

7. Maintenance and inspection

7.1 Take care to avoid water, dust, oil and other foreign matters on
the cable end.

7.2 If a abnormal initial value or reading appears, measure input
resistance, output resistance, as well as insulation resistance
(which should be 100MQ or higher).If abnormal resistance is
found, the cause may be failure of the sensing element. In this
case, contact your KYOWA representative for necessary
inspection and repair.

NOTE: Use an excitation voltage below 50V to measure the
insulation resistance with an insulation tester.

KYOWA

Website address  http://www.kyowa-ei.com/
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