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Thank you for purchasing Ono Sokki MP-9810 Magneto-electric Rotation Detector.

This instruction manual describes the basic handling, maintenance, specifications and
precautions of the product. Make sure to read this manual carefully before using this product
and store this manual in a safe place after reading it.

B Precautions for handling

@ Meaning of symbols
This manual uses the following symbols for safe use of the product.

Indicates a hazardous situation that, if not avoided, will result in death
& WARNING or serious injury.

Indicates a hazardous situation that, if not avoided, may result in
& CAUTION minor injury or property damage.
/\\ WARNING

Make sure that the rotating parts have stopped before mounting or removing the detectors.
There is extreme danger that hands or clothing may become caught if an attempt is made to
mount or remove sensors during rotation of parts.

If smoke, strange noises, or odors occur, or if the product is damaged, turn off the power
and stop using the product. Using the product in this situation could result in a fire or electric
shock. Contact your dealer or nearest Ono Sokki sales office.

/\ CAUTION

Magnets are used in the detector. Remove any iron sand from the detector end that could
affect detection.

The detector is intended for indoor use. Avoid using it in a location exposed to direct sunlight.
The resin may deteriorate due to the action of ultraviolet light.
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Check the names and polarities of the wires and connect them correctly. Connecting the
wires incorrectly could damage the detector or connected device.

The detector is exclusively designed for RPM measurement. Do not use the detector for any
other purposes. Make sure the following points for using the detector.

» The detector generates the rectangular wave that has same amplitude from ultra low speed
through high speeds, but the signal is not always high level at the top of the gear and low
level at the bottom. When synchronous operation is done with multiple detectors, the timing
of rising edge may be sometimes different at the each detector. ( = )

The width of output pulse is not always same at the direction of the revolution, CW or CCW.
A magnetoresistive element is embedded in the tip of the detector. Contact with the rotating
detection gear may result in damage.

While the detector is designed to be water resistant, it should not be subjected to excessive
water, oil, or chemical substances.

The detector contains electronic circuits and therefore should not be subjected to shock or
excessive temperature variations.

The detector has built-in power polarity protection. Therefore, if the polarity of the power
supply is incorrect, power will not be applied. Make sure to check the power supply polarity
before applying the power.

H Overview

This product is a magneto-type detector using a magnetoresistive element which is suitable for
RPM measurement from ultra low speed to high speeds.

Magneto-type detectors use an internal magnetoresistive element, a permanent magnet,

DC amplifier, and voltage regulator and respond to flux (i.e., the resistance value changes in
response to flux changes), so that a rectangle waveform is derivable from ultra low speed all
the way through high speeds.

In addition, a signal indicator is provided with the detector in spite of the compact design,
making verification of operation and mounting position possible.

B Handling/using the detector

@ Names of the parts (= [E)

@ Mounting method

(1) Mounting fixture

Mount the detector appropriately to the object being measured.

Fix the detector securely using the mounting fixture with nonmagnetic materials used, so that

the detector is not moved due to vibration.

Make sure to mount the detector according to the requirements on securing proper nonmagnetic

space, alignment, detecting distance.

« Though it is required to use this detector which should be far away from magnetic material
except the detector gear, it is possible to use the magnetic material as mounting fixture for
detector with the conditions shown in [@. (= [@)

(2) Detection gear

The following type of detection gear should be used.

Gear type Involute or equivalent

Module 0.5t03

Tooth width 3 mm or greater

Material Strong magnetic properties (S45C, SS400)

(3) Positioning detector

The detector should be positioned properly with respect to the detecting gear. (= [B)

Mount a detector checking the alignment marks A/A as shown in the B (1). (Two marks are

located both at the top and bottom portions.)

Make sure to mount the detector properly by aligning the detector. If not (ex. marks to be turned

awry or detecting distance to be varied), it can not detect signals correctly.

» As shown in B (1), align the positioning mark (A) toward the center on the face width of the
gear.

« As shown in B (1), make positioning so that the gear shaft shall be perpendicular to the
detector shaft.

« As shown in B (2), face the detector towards the center of the gear.
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(4) Relationship of the detection distance and gear module (= [{)

The detection distance of the detector varies depending on the module of the detection gear.
Using larger module enables to detect for longer distance. Also, the detection distance is
dependent upon temperature. In cases where the ambient temperature varies greatly, the
mounting should be done as to make the detection distances as small as possible. The detector
range shown in [@ assumes an output waveform duty cycle of 30 % to 70 %.

Make sure to use the larger gear module (1 or more), as lower values of module greatly effects
the detection distance. For the detection range, refer to @.

(5) Connector pin arrangement

Connect the detector and the signal cable by referring to the table below which shows the
relationship between pin numbers of the connector on the detector, color of the MX-7100 series

E&S A B C D E F Signal cable and input/output signal.

EHRDER! E B pis S—ILR #* 2 Pin No. A B ¢ D E F

A ESHN (H)|  KEA ER® |GND(U—X)| COM (L) EBR O Color of wire core Blue White Red Shield Green Black
Input/Output Signal Open Power |GND (case)| COM (L) Power

© TEOEE (= &) signal output (H) supply ® supply ©

o FRDTHRICERD @ % FZRICOZTNTNIERT D& BEREICRADE T, BREE(L.
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(6) Power supply connections (= [d)

By connecting the red wire to the power supply positive side and the black wire to the power
supply negative side, the detector is ready to operate. Supply the power of 12 VDC to 24 VDC.
When counter or other device connected for signal output is equipped with power supply,
connect the black and green wire in common.

Use the green wire as the common for the input signal, and use black wire as the common for
the power supply (power supply © ).

The shield wire is connected to the case on the detector, thus connect it to the case or the
common on the counter or other device. The white wire is open, thus cut it off if unnecessary
to avoid conduction with others.

(7) Signal indicator

Upon completion of setup procedures (1) to (6), rotate the detection gear. The indicator on the
detector lights. While for high rpm, it appears to light continuously. But when the rotating body
is turned slowly by hand, the indicator flashes to indicate the valleys and peaks of the gear. This
indicator flashes only when the output signal goes from high to low, but not from low to high. If
the indicator fails to light even if the gear is rotating, reverify the mounting position and try using
a shorter detection distance.

(8) Output signal (= [€)

With a proper mounting position and detection distance, the output signal waveform will have a
duty cycle of approximately 30 % to 70 %.

u ﬁjf This output waveform duty cycle can be verified using an oscilloscope. Although output short-
= circuit is protected with the 330 Q of output impedance, avoid shorting the output.
BHAN TSIEH IR T CHAEARBRER (C K DR ms ificati
B 0 Hz ~ 20 kHz pecifications
== A = e N
° r(:)“':ZJ EC(EM‘:’?I//\M’ (HIGH F72(3 LOW) OHADZAELE Detection method Magnetoresistive element and magnetic gear
REEIELET Measurement ran 0 Hz to 20 kH
o SBEZMICEB RUTNCES T ESLAUL (HIGH F/z(3 LOW) easurement range "0 ot rotor . .
BT BIBAN 0TS "0 H; refers to a state that the output signal level (high or low)
L= = > . remains unchanged.
iR E SEHAIEARR (S45C. SS400) - >7RU 1 — heER « The signal level (high or low) may fluctuate due to temperature
EZ2—)L 0.5~ 383 mm ML drift.
BB EDF vy T Filld. B ORESRUTIIZE, Detection gear Strong magnetic properties (S45C, SS400) manufactured
ERAER DC12 V ~ 24V (FEERELEF 10.8 V ~ 26.4 V) involute gear (module 0.5 to 3, tooth width 3 mm or greater)
SHEER 40 mABUF (12 V. 25 CICQ) Gap between detector and gear Refer to @.
aswa)itig LOW : +0.5 VLT Power supply used 12 VDC to 24 VDC (allowable power supply voltage range: 10.8 V

HIGH : 5V £ 0.5 V DfERZE (10 k QL E)

t026.4 V)

A E—F>R #1330 Q

Current consumption 40 mA orless (12 V, at 25°C)

HHBH FA—=T>ILOFHAIC 330 QODIENL +5 V (CTILT7 Yy T UL THS
{RERHE B, HOREERE

fERREEEH -10°C~ +70C

RIFEEFEFH -20°C~ +80C

MEE S—ILRER (T—R) - =)L REFERR<E#R—1E DC 500 V (1 9fH)

MHRED (EE)
&% (EEE
BWEIRTT—
B& R [ s

50 m/s’. 10 Hz ~ 150 Hz. X/Y/Z 75[E%& 150 5

500 m/s?. EEAFAIERT 11 ms. + X/Y/Z A& 3@

R04-PB6F3 & /= (& ER04-9154P6F4.0T

TM-3000 = U — X /TM-4000 = U — X /CT-6700/FV-1500/FT-
2500/TS-2800/TS-8700

Low level; +0.5 V or less
High level; 5 V+0.5 V rectangular waveform (10 kQ or more)

Approx. 330 Q

Open collector output with 330 Q resistor pulled up to +5 V
Power supply polarity and output short-circuit protection
Operating temperature range —10°C to +70°C

—20°C to +80°C

500 VDC applied for one minute, between shield wire (chassis)
and collective leads excluding shield wire

50 m/s, 10 Hz to 150 Hz, 150 minutes each in X/Y/Z directions

Output waveform

Output impedance
Output type
Protective circuit

Storage temperature range

Withstand voltage

Allowable vibration (during
operation)
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RoHS 1545 2011/65/EU ###%& EN IEC 63000 operating) directions ERETE/ EEEE  TM 3000 R /TM-4000 Z5i /CT-6700/FV-1500/FT-2500/TS-2800/TS-
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« EMC non-compliant when using another company's product
with power supplied from an external source

IP67 (when using Ono Sokki MX cable MX-7100 series/MX-8100
series/R04-PB6F3/ER04-9154P6F4.0-T)

Approx. 80 g (including two mounting nuts)

Protection class

Mass

Accessories Mounting nuts x 2 / Instruction manual x 1

H Dimensions (= [i)

B Warranty
1. The warranty period is one year from the date of purchase. In the event of failure, we will replace the
product free of charge.
2. Inthe following cases, a fee is charged for replacement even during the warranty period.
« Malfunction or damage due to improper use or unauthorized repairs or modifications.
« Malfunction or damage due to shock caused by dropping or impact.
« Malfunction or damage due to natural disaster (fire, earthquake, flood, lightning), environmental
disruption, or abnormal voltage.
3. The warranty does not cover losses resulting from the failure of this product.
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