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TP-D/E Miniature Torque Transducers

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. Calling the operator's attention

The following cautionary symbols and headlines are used to invite the
operator's attention. Be sure to observe the accompanying precau-
tions in order to safeguard the operator and preserve the performance
of the instrument. : '

A Warning! Improper handling may cause serious injury
to the operator. To avoid harm, be sure to

observe the accompanying instructions.

Caution! mproper handling may cause deleterious
effects to the operator's body. To avoid
harm, be sure to observe the accompanying
instructions.

2. Safety precautions

A Warning!

@ During operation, keep out of the installed equipment, or the
operator may be caught in it.

@ Avoid torque loads in excess of the allowable @
overload rating, or the torque transducer may break.

A Caution!

@ Check that there is no axial eccentricity in the installation and all
the devices are placed in their correct positions.

@ Provide protective coverings to the devices that are to revolve.

@ Check that the screws on the transducer mainframe are tight.

3. Installation

3.1 Using toluene or acetone, remove the rustproof coats from the
transducer shaft.

3.2 TP-E: Installation using Mounting Legs
It is most desirable to connect the shaft to the motor and to the
load by using the doubly-flexible couplings (FC-2B). It is not
recommended to use a rigid shaft coupling. The reason is that
centering is difficult and decentering if any will cause a large load
affected on the bearing. (Refer to Fig. 3.)

3.3 TP-D: Suspended Installation with Shaft Couplings
Using the singly-flexible couplings (FC-1B), hang the main frame
of torque transducer and fix the housing of torque transducer to
the stopper, but allow it to slightly move via a cushion such as
turnbuckle, spring or rubber. (Refer to Fig. 4.)

Flexible couplings are provided as optional parts.

3.4 Use the singly-flexible coupling (FC-1B) when there is angular
deviation only and no decentering. And use the doubly-flexible
couplings (FC-2B) if there are both decentering and angular
deviation.
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3.5 The design of the assembly requires a ‘Transition fit’ between
the transducer and the flexible coupling. Check that the axis and
hole are perfectly smooth and flat without foreign object attached
if the transducer cannnot be installed smoothly. When no abnor-
mality is found, lightly sand the hole of the flexible couplings with
a sandpaper to widen the diameter to fit the transducer.

3.6 To measure torque of the load, connect the connector side of the
torque transducer to the motor.

Fig. 2 FC-2B

Connector Doubly-flexible coupling
Direction of revolution (FC-2B)
Motor Load
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Fig. 3 Installation on Mounting Leg

Connector Singly-flexible coupling
(FC-1B)  «Enclosure stopper
Motor I+ Load

Fig. 4 Suspended Installation with Rotary Couplings

3.7 To measure torque of the motor, connect the connector side to the -
load. In this case, the revolving direction of the motor should be
opposite to the direction shown in Fig. 3 or 4.

3.8 Sensing direction

Output (+)
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3.9

Checking insulation resistance:

In addition to abrasion powder from the brush, moisture in the air
sticking to the slip ring and brush may occaswnally deteriorate
insulation resistance.

In this case, the heat generated by revolution will evaporate water
on the slip ring and brush to recover the regular insulation
resistance. We therefore recommend to perform preparatory
running prior to measurement.

3.10The torque transducer does not feature water or drip-proof

construction. Avoid using it in adverse environments including
abnormally high relative humidity, high temperature, vacuum or
corrosive atmosphere.

3.11 Since the capacity is rated small, take sufficient care when

handling. Twisting or bending the shaft by hands or hitting it
against a foreign matter will deform the shape, maklng the
transducer unusable.

Especially when mounting the coupling or inserting the key, take
care not to give impact with the tool.

3.12 An abrupt start with a load applied may result in an overload,

thereby damaging the shaft.

3.13 Zero adjustment

Due to the construction designed to obtain output with low
torque, wind pressure and centrifugal force caused by revolution
will result in zero fluctuation. Before starting measurement,
therefore, adjust zero while running the torque transducer-at an
expected revolution speed with no load applied.

4. Operation
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4.5

Using the accessory cable, connect the torque transducer to a
strain amplifier.

Run the torque transducer with no load applied for approxi-
mately five minutes.

Since zero fluctuates due to varying revolution speed, adjust zero
after the revolution speed becomes constant.

If static friction torque of the load is comparatively large, it
results in measuring error. Therefore, turn the torque transducer
at alow speed and average zero variations to determine true zero.
To measure dynamic torque such as the motor's torque varia-
tions or starting characteristic, the relation between the inertia
moment of motor/load and the torque transducer's natural
frequency should be carefully considered. Take care that the
natural frequency frequency is sufficiently high against the
torque variation frequency.

For the natural frequency, contact KYOWA.

Torsional angle, torsional spring constant and inertia moment
vs. rated capacity are shown in Table 1 below.

Torque Torsinal angle Ts(’;sﬁrgl Moment
transducer (rated) constant Inertia
model app. (rad) app. (kgf-cm /rad) app. (g-cm?)
TP-2KCD/E 0.027 7.4 81
TP-5KCD/E 0.017 294 81
TP-10KCD/E 0.015 66.7 81
TP-20KCD/E - 0.013 153.8 81

Table 1 Torque transducer's characteristic values

5. Maintenance and Inspection

5.1 The brush will be worn down by 50 to 60 hours of operation (at
3000 rpm), and powder adhering to insulating materials may
deteriorate the insulation resistance. Also, foreign matters on the

“slip ring and brush will cause unstable readings.

5.2 Abrasion of brush is proportional to revolution speed. Add up
operating hours and check the fatigue life of the brush by
referring to Fig. 5.

5.3 Contact KYOWA representative when the insulation resistance
has lowered due to dust accumulation, or when oil is impreg-
nated into the brush, or for brush replacement.
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Fig.5 Silver carbon wear time conversion diagram

6. Wiring
6.1 Circuit

Srip rin
/ g

Gage Green (+)

Output side

White (—)

Input side

Red Black Input/output
+) (—) resistance 350Q
Fig.6

6.2 Connector pin numbers and discrimination colors

Red

White
Black
Green
Shield
Blank (NC)
Blank (NC)
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Mountframe casing



7. How to calculate torque

8. Storage and maintenance precautions

7.1 To convert output voltages into torque values, use the calibration
factor described in the test data sheet.

7.2 When using a strain amplifier, outputs will read in £ x 10%
equivalent strain. The torque value corresponding to 1 x 10°¢
equivalent strain is stated in the test data sheet.
value is then found through multiplication.

7.3 It an amplifier other than KYOWA is used, it is necessary to know
the exact bridge excitation voltage applied at the input side in the
figure. Then calculate to what pV/V this output voltage corre-
sponds. The test data sheet also states the torque value which
corresponds to 1uV/V. The torque value is then calculated
through multiplication.

7.4 Where the cable (5m long as standard) is extended, correct the

reading, using the following equation. (See Fig.8.)

el

i e

where e2: Output voltage sensitivity (uV/V) of cable after exten-
sion
e1: Output voltage sensitivity (uV/V) of cable of standard
length, 5(m)
(This value is stated in the test data sheet.)
a: Calibration factor

(1) With 0.3(mm2) x 4-conductor shielded chloroprene
cabtire cable
a=3.789x10*

(2) With 0.5(mm?) x 4-conductor shielded chloroprene
cabtire cable
a=2274x10*

L: Length of extendedcable (m)
(Length after deduction of 5(m) standard length)
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Fig.8 Output sensitivity change due to cable extension

The torque

8.1 Take care to avoid water, oil and dust on the connector plug.

8.2 If zero balancing or readings are found abnormal, check the
bridge resistance by referring to Fig.6 and 7. If a discrepancy of
several Q is found between the bridge resistance measured and

~ the description of the test data sheet, the cause may be failure
of the transducer.

8.3 Suppose that the bridge resistance is found normal, check the
insulation resistance next by applying an excitation voltage not
exceeding 50V. If the resistance is found lower than 100MQ, the
cause may be failure of the transducer.

For more information you may need, contact your KYOWA
representative or KYOWA.

9. Specifications

Model Rated Gapacity Max. rotation speed
TP-2KCD/E 0.2N-m (2.039kgf-cm) 4000rpm
TP-5KCD/E 0.5N-m (5.099kgf-cm) 4000rpm
TP-10KCD/E 1N-m (10.20kgf-cm) -4000rpm
TP-20KCD/E 2N-m (20.3%gf-cm) 4000rpm

NOTE: The unit and numerical values in brackets in the [CAP.] column.on the
nameplate and also in brackets in the above rated capacity column depend on
the convetional expression just for reference. ’

Rated output: 0.75 to 1.5mV/V(1500 to 3000 x 10+ strain)
Non-linearity: +1%R0 ‘
Hysteresis: +1%R0

Recommended excitation voltage:
110 4V, AC or DG

Safe overload rating: 120%

Bridge resistance: 350Q+0.5%

Thermal effect on zero balance:
#0.03%R0/°C

Thermal effect on output: +0.03%/°C
Compensates temperature range:
' 0to 60°C
Safe temperature range: 0 to 60°C
Revolution-induced noise: 12 x 1078 strainp-p or below

Weight Approx. 560g (excl. cable)
Cable: 0.3mm?, 4-conductor shielded chloroprene
- 5m, g7.6mm, terminated in connector plug
on both ends
M Accessories:
Test data sheet 1
Instruction manual 1
Warranty 1
Cable 1
Keys 1 set

. OKYOWA

KYOWA ELECTRONIC INSTRUMENTS CO0., LTD.
Overseas Department:

Address: 2-4-3, Hitotubashi, Chiyoda-ku, Tokyo 101-0003, Japan Phone: 03-5226-3553 Fax: 03-5226-3566
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