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TP-M 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 symhols 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,

AWarning! Improper handling may cause serious injury

to the operator, To avoid harm, be sure to
observe the accompanying instructions.

Acaution! Improper handiing may cause deletericus
effects to the operator's body. To avoid

harm, be sure to observe the accompanying
instructions.

ing instructions.

In order to avoid instrument failure or mal-
function, be sure to observe the accompany-
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Table 1 Relation between brush service life and rotating speed

4. Installation

2. Safety precautions

_ /\ 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 transducss may break.

B /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. Handling precautions

Notes

@ In addition to abrasion powder from the brush, moisture in the

air adhering to the slip ring and brush may occasionally
deteriorate insulation resistance.
In this case, the heat generated by revolution will evaporate
water on the slip ring and brush to recover the regular insula-
tion resistance. We therefore recommend to perform prepara-
tory running prior to measurement.

@ The torque transducer features neither waterproof nor drip-
proof construction. Avoid using it in environments exposed to
abnormally high relative humidity or high temperature or in
vacuum or corrosive atmosphere.

@ Any side of the transducer's bridge circuit is not grounded. To
ground it for protection against noise or induction, do it on the
side of amplifier or indicator.

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

4.2 Install the transducer as illustrated in Fig. 1 to 3.

Flexible coupling (double)

FC-2B type
Direction of
revolution
Motor Load
7
Slipring

Fig.1 Using mounting legs

Flexible coupling {double)
FC-2B type

Load

Frame  Slip ring

Fig.2 Using frame

Flexible coupling (single)
FC-1B 1ype

Motor

Load

Slip ring

Housing turning
stopper

Fig.3 Hanging with rotation shaft couplings

4.3 To instali the torque transducer between the motor and the load,
use the ftexible couplings which are available as optional-parts.
{Fig. 4 and 5)
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Fig.5 FC-2B flexible coupling

4.4 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
fransducer cannot be installed smoothly. When no abnormality is
found, lightiy sand the hole of the flexible couplings with a sandpaper
to widen the diameter to fit the fransducer.

Notes

® To measure load torgue, connect the torque transducer's
connector side to the motor side.

® To measure motor torque, connect the transducer's connec-
tor side to the load side.

5. Operation

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

5.2 Pull the two knobs of the torque transducer (into the ON
position), then take zero balance on the strain amplifier, (See the
strain amplifier's instruction manual.}

5.3 It static friction torque of the load is comparatively large, it will
result in measuring error. Therefare, run the torque transducer
at a slow speed, average zero variations and take the average as
Z6r0.

5.4 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 considered.

Make sure that the torsion oscillation frequency of the measuring
system is. sufficiently high against the torque variation fre-
quency.

55 Torsion angle, torsion spring constant, and moment of inertia
are shown in Table 1 below.

Torsion spring Torsion angle Moment
Model constant (rated) of inertial
app. {Nem frad) app. {rad) app. (gecm?)
TP-2KCM 20.4 0.0098 350
TP-5KCM 4.7 0.012 350
TP-10KCM 62.5 0.016 350
TP-20KCM 125 0.016 350
TP-50KCM 333 - 0.015 350

Table 2

6. Cleaning the brush

The brush will be worn down after many hours' service, and abrasion
powder adhering to insulating materials may deteriorate the insulation
resistance. If the insulation resistance value has gone below 20MQ/
50V when measured between the mainframe case and the connector's
terminal (with the brush at ON position), clean the brush using an
organic solvent {such as acetone, toluene or other).

The brush may thus be cleaned once or twice before replacement.
6.1 Brush ¢leaning procedure .

(1) Setthe brush tothe OFF position (push the knob), ioosen the four
small M2.5 x 3 slotted set screws , then remove the knob.
{Fig.6)

{2) Loosen the four small M2.5 x 20 cross recessed screws that fix
the connector. (Fig.7)

{3) Loosen the four M4 x 12 hexagon socket set screws at the con-
nector base. (Fig. 7)

(4) Remove the semicircular covers from thelr respective sides as
follows. Slide down the covers after removing the connector
base, and the rivet head wilt come to the center of the hole in
the lower part of each cover. Removal is allowed in this situ-
ation. (Fig.8)

{5) When the covers are removed, the brush carrier {aluminum-
made} is accessible. (Fig. 9)

M2.5x20 cross recessed screws

‘M2.5x3 slotted
v set scraws -

UP-DOWN knob

F ¥ 34x12 hexagon
socket set screws

Fig. 7

Cover Connector

Removing the cover

)

Slide down
and remove. Brush carrier
Rivet |
Slide down and rermove.
Fig. 8 ) Fig. 9

{6) Disconnect the four lead wires which are soldered to the print.
board on the brush carrier.

(7) Remove the two small M3 x 12 cross recessed screws (on the
diagonal line) from the brush carrier. (Fig.10) -

{8} Pull out the brush carrier (Fig.10 , 11)

M3x12 cross recessed screws .
Brush carrier




(9) Putthe brush together with the brush carrier in the aforemen-
tioned solution and clean off the abrasion power from the brush.

{10) Put the brush carrier back in its place, then fix it with the M3 x
12 cross recessed screws .

{11} Solder the lead wires to the printed board as hefore.

{12) Attach the covers as Tollows. Put the rivet head in the hole at the
lower part of each cover, and put the connector base on the
COVErs.

Fix the connector base using the small M2.5 x 20 cross recessed
set screws .
{13) Tighten the covers using the M4 x 12 hexagon socket set screws.
{14} Fix the knob using the M2.5 x 3 slotted set screws .

7. Brush replacement

7.1 Wear of the brush is proportionate to the revolution speed.
Referring to Table 1, check the service life of the brush.

7.2 To replace the brush, take out the brush carrier by the same
procedure as brush cleaning, theén put the new brush carrier in
place.

7.3 The brush carrier is provided on the exchange basis.

For replacing the brush carrier, contact KYOWA represen-
tative.

Give the old brush carrier to KYOWA representative.

A new brush is mounted to this brush carrier and returned to
you.

8. Selecting brush pressing pressure

Available are two kinds of pressure springs which are used to press the

brush aginst the slip ring. The D-08A model provides a weak pressing

force, and the D-12A, a comparatively strong pressing force.

When delivered, the transducer is accompanied by the D-12A.

8.1 About abrasion torque
The brush's abrasion torque may possibly cause measurement
eror. It is especially so with low-capacity transducers. When
used, the D-08A pressure spring can reduce this abrasion
torque.

8.2 Brush noise (due to change in contact resistance)
When used, the D-12A prassure spring can reduce this brush
noise (when compared to D-08A).

8.3 Service life of brush
Use of the D-08A pressure spring [engthens the service life of the
brush and, on the other hand, increases brush noise . {Table 1)

9. Inspection

(1) Using a tester or digital multimeter, check to be sure that the input/
output resistance as well as the resistance between (A and C) and
(B and D) is 350€.

{2) Check to be sure that the insulation resistance between the trans-
ducer mainframe and an optional terminal (A, 8, C or D) of the
accessory cable except the shield wire is over 100MC/50VDC. In
this case, connect the transducer mainframe to the tester's (-)
terminal.

The wiring of the connector is shown in the following figure.

B {-}

Qutput

— D {+)

Shield

10. Specifications

Model Rated capacity Max. rotating speeed
TP-2KCM 0.2N+m (2.03%kgfcm) 15000rpm
TP-5KGM 0.5N*m {5.099kgfecm) 15000rpm
TP-10KCM iNem (10.20kgfecm) 15000rpm .
TP-20KCM 2Nem {20.39kgf+cm) 15000rpm
TP-50KCM 5Nemn (50.99kgf+cm) 15000rpm

Note: The units and numerical vatues in brackets in the [CAP.] column on the
nameplate as well as in the above rated capacity column depend on the
conventional unit expression just for reference.
Rated output: TP-2KCM, 5KCM: app. 0.75mV/V{1500 x 10 strain)
TP-10KCM: app. 1.0mV/V(2000 x 10° strain)
TP-20KCM, S0KCM: app. 1.5mVA/(3000 x 10% strain}
Rotating speed:;3000 to 15000rpm
Non-linearity: 0.2%R0
Hysteresis:  £0.2%R0
Recommended excitation voltage:
1to 4V, ACor BG
Safe overload rating: 150% (Stopper tuins active)
Bridge resistance: 3500+0.5%
Thermal effect on zero balance;
+0.02%R0/°C (on model whose rated capaticy is 0.2
to 1Nsm)
40.01%R0/°C (on model whose rated capaticy is 2
o 5Nem}
Thermal effect on output:
H).02%/°C ({rated capacity: 0.2 to 1Nem)
H).01%/°C (rated capacity: 2 to to 5 Nem)
Compensated temperature range: '
0to60°C
Safe temperaturse range: 0 to 60°C

Cable: 0.3mm2, 4-conductor shislded chloroprene 5m,
p7.6mm, terminated in connector plug on both ends

Weight; Approx. 1.1kg

M Accessories

Test data sheet 1
Instruction manual 1

Warranty 1
Cable (5m) 1
Keys 1 set

KYOWA

KYOWA ELECTRONIC INSTRUMENTS C0., LTD.
Cverseas Department:

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