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BS-8FT Small-Sized 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 Welding method (for measurement of strains on the surface of a
steel member such as H-shape steel)
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® By measuring the distance from the reference point, scribe the
guide lines on the surface of the H-Shape steel, in order to set the
strain transducer in position as prescribed.

® Using a dummy strain transducer, weld the mount legs to the
H-shape steel.(To Weld the mount legs on the job site, do it with a
dummy strain transducer having the same external dimension as
the strain transducer, and replace the dummy with the strain
transducer after the mount legs have been welded. This insures
safety of the transducer against external forces affected by fixing
the mount legs to the steel surface as well as safety against high
welding temperature. This will also avoid a large change in the
initial unbalance of the strain transducer which replaces the
dummy.)

® Connect the strain transducer to the indicator and measure the
initial unbalance value. (Check of the strain transducer)

® Connect the strain transducer to the tester and measure the
insulation resistance value (Check of the strain transducer)

® Remove the dummy strain transducer, and tentatively fix the
strain transducer to the mount legs.

® Connect the strain transducer to the indicator, make adjustment
so that the indicator approximately (=50 m/m) reads the initial
unbalance stated in the test data sheet, then fix the strain
transducer.

® After this adjustment, lock the screws using adhesive or the like.
Note1: When adjusting the strain transducer with the adjusting
nut, take care to avoid twisting the strain transducer.
Note2: Securely tighten the mount leg screws so that the strain
transducer will not move when affected by vibration, etc.

® Place the protection cover on the strain transducer.

® Fill up a chink in the protection cover with tape or the like (when
the transducer is embedded into concrete).

® For cable extension, use a junction box or a cable connection kit;
for cable distribution, use soldering.

S5to6ecm,  20.to 50cm .
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® Where the cable is affected by shocks, fix the cable to a structure
(such as a steel pile) at 5 to 6¢cm apart from the cable outlet, in
order to avoid shock force (the product of cable weight multiplied
by the magnitude of shock acceleration) on the cable at the
outlet.

For an example, weld a hexagonal bolt to a structure as
illustrated in the lower left figure. After the welded section has
cooled down, tie tape (vinyl table, etc.) around the cable to
provide a protective layer.

® Attach the cable thus provide with a protective layer to the bolt
which was fixed by welding, then securely fix them together with
annealing wire (#20 or thereabout).

® Once the cable was fixed near the cable outlet, the cable should
be fixed further at intervals of 20 to 50cm

® How to stretch the cable:
Stretch the cable tight when with a steel pipe or the like whose
curvature is small; and when a sheet pipe or the like whose
curvature is large, give an ample margin to the cable length so
that the cable will be not pulled at the curve.

® Connect the strain transducer to the indicator and measure the
initial unbalance value. (Check of the strain transducer )

® Connect the strain transducer to the tester and measure the
insulation resistance value. (Check of the strain transducer)

1.2 Fixed binder method (for strain measurement on embedded

reinforcing steel bars)

Joint bars (or wire) Reinforcing b
einforcing bar
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® To embed the strain transducer in concrete, attach joint bars (or
wires) crossing two reinforcing bars, then install the strain
transducer to the joint bars (or wires) as sketched in the above
illustration.
(Avoid direct contact of the strain transducer with the joint bars
(or write) by winding rubber plates, etc. around the connection of
the joint bars (or wires)).

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 100MQ/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

3.1 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 —+OA(+BV)

white
BS-8FT
black

green

white — OB (—SIG)

black —~OC(—BV)

green ——QO D (+SIG)

Cable connection kit & lightning arrester kit

@ R,W,B,G description

Transducer’s cable

red OR(+BV)

red

white
BS-8FT
black

green

white OW(—SIG)

black OB(—BV)

green OG(+SIG)

[0 0 0 0]

Cable connection kit & lightning arrester kit

3.2 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 (x108 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 valug(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

Extension cable Indicator & scanner

4.5 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
Rated capacity: +£1000pm/m
Safe overload rating: 120%
Rated output: 2.6mV/V(5200um/m) or more
(minus rated capacity to plus rated capacity)
Non-linearity: Within£2%RO
Hysteresis: Within£3%RO

Recommended excitation voltage: 2 to 10V AC or DC
Safe excitation voltage: 10V AC or DC

Input resistance (at 0°C):  350Q+1%

Output resistance (at 0°C): 450Q+1.6%

Compensated temperature range: -20 to 70°C

Safe temperature range: -30 to 80°C
Apparent linear expansion coefficient: (112=1)x10/°C

Thermal effect on output: +0.05%/°C
6.2 Temperature measurement
Rated capacity: -30to 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.120g

4-conductor (0.3mm?2) chloroprene cable,6mm

diameter by 1m long, bared at the tip.

6.3 Weight:
6.4 Cable:

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
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