*88 MIRAN®

PEITESEREARE—FRENAITRENE B
EREEEEH DEN &, BREESHZAEY N
PEITWEEER™m, FELESHERSE—FENATREERL B

NN EA AR T

Eddy Current Displacement Sensor
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Eddy current displacement sensor

Demonstration project of one-stop application plan for high-precision sensors of
Ministry of Industry and Information Technology of China

B National level specialized and special new "little giant" enterprise, national level
high-tech enterprise

B Key products of strong industrial base in China, demonstration enterprise of sensor
one-stop application plan of Ministry of Industry and Information Technology of China
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Split Type Eddy Current Displacement Sensor

= SE¥E Product Physical Image

PRV IRk Standard probe
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TEREWorking Principle

EARGRERAGNITRERERANN, BT —MERXNERE. BIRRMNIEB RS EEEE
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Theworking principle of an eddy current sensor system is the eddy current effect, which belongs to an inductive measurement
principle. The eddy current effect originates from the energy of the oscillating circuit. And eddy currents need to be formed within
conductive materials. Introducing an alternating currentinto the coil inside the sensor probe can create a magneticfield around the
probe coil. If aconductoris placed in this magneticfield, according to Faraday's law of electromagneticinduction, eddy currents will
be excited inside the conductor. According to Lenz's law, the direction of the magnetic field of the eddy currentis exactly opposite to
the magnetic field of the coil, which will change the impedance value of the coilinside the probe. The change inimpedance valueis
directly related to the distance between the coil and the object being measured. After the sensor probe is connected to the
controller, the controller can obtain the changein voltage value from the sensor probe and calculate the corresponding distance
value based on this. The principle of eddy current measurement can measure all conductive materials.Due to the ability of eddy
currents to penetrate insulators, even metal materials covered with insulators can be used as the tested object for eddy current
sensors. The unique coil winding design not only achieves an extremely compact appearance of the sensor, but also meets its

requirements foroperatingin high-temperature measurement environments.
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FAREB#Technical Parameter

14 F X Wiring Definition

¥= & BROWN

s . s BIRIE
Eﬁ.;ﬁ j:% gﬁﬁﬁ Power Positive

Currentwiring method +24VDC
#R€ BROWN
S +12VDC
R 2
Voltage wiring method +24VDC

¥R BROWN

Sop By e L e
HFESEEZAX agpr
Digital signal wiring method Power Positive

RS485 +24VDC

ZE & BLACK
/

Ef BLACK

BR
Power Negative
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EBBLACK
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Power Negative
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i BLUE B WHITE
BB /
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Compressor/engine clearance, RPM
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Rk

A

GROUND ING
GND

Bk

FAH

GROUND ING
GND

11 REARHR R 5 15 RS

Miran Technology Eddy Current Displacement Sensor



K ARK&E#Technical Parameter

AERAINESSH,

£ % 5F

R E20E FHZ A E .

The electrical parameters listed in this document are the values at an ambient temperature of 20 degrees.

(@) =547 Electrical specifications

¥ MIRAN®

WE g2 Imm 2mm 4mm 5mm 12.5mm 20mm 25mm 50mm
Measurementrange
REER(EFER)
Prcbcd\amc(cr_(-:tandard formula) d6mm d8mm ¢llmm ®17mm $30mm ®40mm d50mm $®60mm
REERRXR) 8
Probed\ameter(iountersunk) ®8mm ¢8mm ¢11mm ¢17mm / / / /
RELERBER)
Probe diamete:rr_('\n square form) ¢8mm ¢8mm ¢13mm ¢19mm / / / /
RAEREMR)
Probe diamJe:‘rer(circular) / / / / ¢30mm ¢40mm ¢50mm ¢60mm
BIERE (%FS) <+0.25 <+0.25 <*05 <£0.5 <1 <#1 <#1 <#2
Linearerror (% FS)
EE'& 0.5um 0.5um lum lum 2um 2~4um 2~4um 2~5um
Repeatability
AL 0~10KHz 0~8KHz 0~2KHz 0~1KHz
Frequency response
WHES 0~5V, 0~10V, 4~20mA, RS485
Outputsignal
fHEBBE BER: +9~36VDC 3 =15VDC (FIi%) EBAL: +22~30VDC RS485%!: +12VDC
Supply Voltage Voltage type:+9-36VDC or = 15VDC (optional) Current type:+22~30VDC Rs485 type:+22~30VDC
TR BER: <45mA B <25mA RS485E!: <40mA
Working current Voltage type: <45mA Currenttype: <25mA Rs485 type: <40mA
N\ st 327 H H
3 ¥#2 Resolution ratio
memy T— d6mm G8mm ¢llmm/dpl3mm | ¢l7mm/dplImm ¢30mm G40mm $50mm ®60mm
QOutput
0 10V‘ETE,I_?§F1|JH:'1T 0.1um 0.1um 0.2um 0.5um 1.0um 2.0um 2.0um 2.5um
10V voltage outpu
RUSYGESUE 0.5um 0.5um 1.0um 1.0um 2.0um 4.0um 4.0um 5.0um
0-5V voltag e output
44 20mAEE/m55gHj 0.1um 0.1um 0.2um 0.2um 0.5um 1.0um 1.0um 2.0um
20mA current output
Bi48§§gf_j?y 15:!:\"1 16bit

4 BEIS 4T Performance index

M 35+R Mechanicalindicators

CO\I\)%‘;?%\OH <20mv 4 $?T?EJE;§7
k-2
Protection grade e
RYRE REWHESMNNEBREFERME A E 2% IP65
System temperature drift Determined by factors such as outputsignal and corresponding range| Proximitor IP65
BSTEE RIFFHESINNERFRRME EEI_EHJHj A# AR <10KQ
Static sensitivity Determined by factors such as outputsignal and corresponding range o . Proximitor IP65 voltage output: load capacity < 10K Q
R
o N Output Load
R EBLE Bik2m, EEH =Rt it J\ﬁﬁgﬁ<5000
Probe cable Default2m, customizable Currentoutput: Load capacity < 500
FIREB LR BIA2m, BEH] &k -30°C~+110°C
Power cable Default 2m, customizable 5 Probe:-30°C~+110°C
ower cab (ERRE rob
*ﬁiﬁj}$tﬁ;ﬂr§ Operating temperature - . . .
Environmental temperature (20i5)°c ﬁUgﬁ. '30‘C“‘+‘857C
during calibration Proximitor: -30 °C~+85 °C
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Al Product Specifications
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Probe:The ML33 sensor system consists of a probe, a preamplifier, cables, and accessories
(1) #r&ERRL Standard type probe

BERKBRLE. X8, "E. SMB%. SEkAN, HHRBEHIEMT.
Usually, the probe consists of a coil, head, shell, high-frequency cable, and high-frequency connector, and its typical

structureisshowninthefigure.

. Ny L sEs (AI) =L BB
EEKE Armor (optional) High-frequency cable High frequency
Shelllength © connector

Probe

26.0
3

- Y\
[
Prfj&gnzéeter . % ?& * | % :|
\
‘ ------------ IS N1,

RAERE R
\ Threaded portion
BIRIE T

Probe length
Locking nut
TR E
Unthreaded section

RAHBEMER (R

Typical structure diagram of the probe (standard type)

EREIIESR, BRI A—ARRAMEEPPSITIZER, @Y “T/0FE” pERAEEHNEP, ERKEES
BUIMRRBERTSE T 1F. AT AEMHLABERRELRBARNLMEERER, FIIIERBLEEIMNIERRD EMERIL
BHESHRK, —RIBEA T ERBRANEAEEEABRERRKLLIBERL/2~1/4

Duringthe production process, the probe head body is generally made of high-temperature resistant PPS engineering
plastic,and the coilis sealed inside through secondary injection molding. Enable the probe to work reliably in harsh
environments. Due to the fact that the diameter of the head coil determinesthe linearrange of the sensor system, we
usually usethe outer diameter of the head to classify and characterize various types of probes. Generally, the linear

range of the sensor system is approximately 1/2to 1/4 times the diameter of the probe head.

WIS R R
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= amil&Product Specifications

ML3I3RFIFREBIRL (TREE) SHBO6. d8. dll. d17. ®30. ®40. D50, D608,

=12 BEER BEKE FIRKE ISR R
Imm d6mm 5mm 30mm oY M8X1.0
2mm ®8mm 7mm 30mm T M9X1.0
4mm $llmm 8mm 50mm PR M14X1.5
5mm ®17mm 11mm 50mm o M18X1.0
12.5mm $30mm 26mm 40mm 3 M14X1.5
20mm $40mm 33mm 40mm e M14X1.5
25mm ®50mm 42mm 50mm S M18X1.5
50mm »60mm 47mm 50mm S M18X1.5

A IR T ERMEIERLKES, HAARLREIARREGH.
RE—MRAAFNIZHNK, EEAERERY, HEaHREE.
ATREBNARNNAMEZRTE, RAREEBTRPHRMAE RS R A%,
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(2) 3k=#Rk Countersunk probe

Lm* e L 0.6 95.6
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(3) AR Ek Square shaped probe
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(4) B2k Circular probe
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A-type dimension diagram
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B-type dimension diagram
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@ #iE 2 Proximitor

AIERERMERSBAGNESRIER L, —FH, AIESRARKEBRESINSEREREIE, 5—5
H, AIEETISHRBRERNHEAABAES LI ATIEESENEREN, SIaERHNNIE, =ERERLMEZKm
TN EBESNEREHES.

The preamplifieristhesignal processing center of the entire sensor system. On the one hand, the preamplifier provides high-frequency
AC excitation current to the probe coil to make the probe work; On the other hand, the preamplifier senses the gap between the probe
head and the metal conductorin front of the head through a special circuit. After processing by the preamplifier, it generates a voltage

orcurrentoutputsignalthatchanges linearly with the gap.

o ® Product Selection

@ DRI ERITRIR K%L R Selection of splittype eddy current probe

ML33 - - - -

AMRKEER SR
== i V52
Selection of Aproberange code CEW‘LYE‘*&

CShelllength selection

R I RSk KRBT E R TR,

01 1 12 | 12 5am ATRENEREE ., BRIRLFNE Sk
M E T, EWAEEREBIZ300mn

02 2mm 20 20mm {QH@%W‘L’TF %%"ﬁ{%ﬁﬁﬁi’[ R Bn—4

04 4mm 25 25mm HaR I S KFR 2 B

05 5mm 50 50mm The length of the probe housing depends on the

on-site usage. In order to ensure measurement

B?Eﬂl? Lo accuracy and avoid measurementinterference
BRERGUKIAR

d by the vibrati fth berod,iti
B Unthreaded length selection causedbythevibration ofthe proberod, Itis

recommended notto use a housing length

R TN BT HERE., exceeding 300mm; When necessary, an additional
B AR K B, [T E A hiE installation accessory should be added to enhance
Thethreaded part of the probe is for easy installation, the strength of the probe rod.
Reduceineffective thread length and

VABIFREKE
make bolt tightening faster. Metric thread probe

DIRKIMZ LRI,

s 0 2 RANFERKE 20mm Selection of D-probe external structure
¥ ABIREIRSK 311\

Minimum shell length 20mm

Metric thread probe

2 | 5 | RAREKE250mm / BIMT AR KL
o . Maximum shell length 250mm Default standard probe structure
RNEIESEK 0Omm
0 0 | Minimumunthreaded length
omm o | 1 BBIZE 10mm c Tk IUR KA
Increase by 10 mm Countersunk probe structure
2 5 %7_(95?%2%{% 358(?mmh
Maximum uzrvst()n;eyg ed lengt F BRAR L
Square probe structure
ool
0 1 BIEE10mm B R K L5
mcrease by 10mm Y Clrcu\ar/probe structure

N ] SRR R AL R R
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f5gn, ML33-05-FFRR AN RIREIZE A5, HHERKLEM.
ML33-05-00-02-CR 7R~ 53 A T B JmIR 2 32 J95mm,  FeERLTAC0mm, oK< & 20mm, I Sk IR L4544

AT ERLENARE, FARBIRERRL A RNRK AR TR KE SR AKE, HRIRKLER
FHE B ARSI SR A K E IR

Forexample, ML33-05-F represents a split type eddy current flow path of 5mm, with a square shaped probe structure.
ML33-05-00-02-Crepresents asplittype eddy current flow path of 5mm, an unthreaded length of Omm, a shell length of
20mm, and a countersunk probe structure.

Note: Due to the different structures of each probe, only standard/countersunk probes can choose between unthreaded

length and shell length. Please omit the options for unthreaded length and shell length when selecting other probes.

EFERLANENEITIE (97&)

Various probes can be selected for measuring travel (split type)

s@ﬁjgﬁ?& Imm 2mm 4mm 5mm 12.5mm 20mm 25mm 50mm

LIRS 1mm 2mm 4mm 5mm / / / /

Countersunk probe

F Rk 1mm 2mm 4mm 5mm / / / /

Square shaped probe

B TRk / / / / 12.5mm 20mm 25mm 50mm

Circular probe

@ 9k BB T B 2% A Selection of Split Eddy Current Prox

ML33 - ‘ -

ARTERINTIRIFY BHILH 5 Ik VY
Selection of A Proximitor Housing B Output Method Selection
 ph S ~ 4-20mA!
A A é%ﬂ:ﬁmg A \?Ei?::gmvb( urrent ou??lgtlltjif -Z:\’ZﬁCVJCI?rCJ%j@l 1
° 4-20mA VDL powersupply
B BRISMR F0-5V
B-type housing V1-1 md_iEIsE!?,:l tage oiﬁtu}yll#t of ; l_‘_F/lDSCV DC{#EE
0-5V +15V powersupply
R RS485% F3
RS485 exclusive — A
RNEEO-5VEA L 0-36V DC{tE

V1-2 md\'catcsavgrlé@gcoutputof 9-36VDC power supply

Vvo.l| FTEEO-10VEH +15V DCAtR
Indicating voltage 0-10V output +15V DC power supply

Voo | FRTEEO-10VEH: 9-36V DCAtFR
Indicating voltage 0-10V output 9-36V DC powersupply

R RIRRSA854 tH +12V DCfit e
Indicates RS485 output 12V DC power supply

N ] SRR R AL R R
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Mirang integrated eddy current displacement sensor

= SE¥E Product Physical Image

— & Z0 B R (I L 932

Integrated eddy current (side outlet)

— ATV R (B )

Integrated eddy current (straight outline)
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T {EIRIE Working Principle

BRAMEREBRAGNITEREZRARAMEY, BF—HERANERE., BRARMNFEEIRZBBNEE. MERAREEE
ASENMHAA AT UK. LERERIALZESFN—IREER,AIUERILBEETKR— M7 MRF—TSEBRAN
XN R FNEBHRBNERSEASHAHBRM. RIBFZER BRMNET S RS LEHTIEFER MXRFEER
KREEBENE. XTERENZEUSEBEERNIMEZERNERBREX,

ML3Y—GRREBRARFHERNEERAAE, EINESERVESHKFENENUE. BRRUBERBBNFLIER
BB ESHH, FLUILAKE ITERNNHNERERRRNEREDLUNERESEME. BT ERRAUFBLSE
EREESBLSENT B, LA LUEREIRAERENENDE, RSB NEA T ERINE REIMNCIRBE ZNE
AR ERER TERNEFRHNER,

AR ES# Technical Parameter

() BS#547 Electrical specifications

B ML33Y— 43t B R A 7 1 R4 38 R B 45 R (20£5)°C

NE g P g B S

REBER 50mm BREER 60mm

LR (%FS) <t1 L IEIR 2 (%FS) e

=S 2.5um 284 5um

Sz 2.0um(0-10VAgiH), 4.0um(0-5Vath) Pk B 2.5um(0-10VAa ), 5.0um(0-5Via i)
eI 0-1KHZ WHiES 4-20mA, 0~5V, 0~10V, RS485
P8 B +24VDC TAFERA <20mA

B <20mv AL BB A <0.1%/°C(-20°C~60°C)
BSIME RIBEHEESHNEZEREME EBIREB 4R ERIN2 MWK L (K E AT E )
TERE 0 ~t60°C AT BRik 1P67 (BT 1P68)

et hak = BERE: AHEEN<10KQBRHL: fHEE<500Q

14
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= amiZE® Product Selection

@ — R R A R AN Naming rules forintegrated eddy currents

ML33Y

— R ERRM ABRKERASIERE D kmb{S Sk,
Integrated eddy current Selection of A probe range code D Output signal selection
73 3 Ay =] >
ViIREHRS 5% A | EF4-20mATH
Probe code classification Current 4-20mA output
Lo =310 V1 BB EO-5ViaH
RS 212 Voltage 0-5V output
V2 EB[EO-10ViI
25 25mm Voltage 0-10V output
50 50mm R RS485%iH
RS485 output
C RIAKEERE
B 2L C Shell length selection
M" ) IN\E B (A 4% I‘E‘EE
B Unthreaded length selection QTJ_’L%TF th 5 'Iljj’iﬁlf £ ino i hod
o N etric shell leng election of E outgoing line metho
BRATIENE D RBNT HE
RE. RO TRENESHKE. 0|5 fﬁ}}ﬁ{fﬁ’g >0mm DL i
' ’ chernonmm Straightoutline
ﬁ*T%ﬁ*ﬁEjﬂ H&E 2 5 BRAFRMEEKE 250mm SL ﬂﬂ&é&
The threaded part of the probe Maximum shell length 250mm Side outgoing line
is designed to facilitate installation, 0 1 BIEE 10 mm
Increase by 10 mm

reduce ineffective thread length,
and make bolt tightening more

efficient.

VABIREHR.

Metric thread probe

0 0 | BIAR/NEIESEK Omm
2 5 | RAFEBMEK 250mm
0 1 | BEE10mm

RAFARKERBENZHNERBERTE,
ATHRENERE. BREXITHE SR

S RNE T, BIREEREIZ300mn
KHNFRAKE; HBHERN, NHmn—»
1R IRSKAT IR E R R E Mo

The length of the probe housing depends on the
usage on site,To ensure measurement accuracy

and avoid self vibration of the probe rodMeasurement
interference caused by movement, it is recommended
not to use more than 300mmLong shell length; When
necessary, an additional one should be addedInstallation

accessories to enhance the strength of the probe rod.

flgn, ML33Y-25-A-SLFR—N IR EBIZ925mn, FER4-20mARIH, HEZA R AMEE.
ML33Y-25-00-05-A-DLEFR/R— A FE iR B2 7925mm, FLARLLK0mm, FAA4KBE50mm, BEIRT4-20mART Y, HZ AR AE .
F: AT RRAEHARE, ERENBERESANERE AT ERTBGKESHAKE, FHEFAANBLFERTBIKESZEK

BT

Forexample, ML33Y-25-A-SLrepresents anintegrated eddy current flow path of 25mm, with a current output of 4-20mA and a side outlet method.

ML33Y-25-00-05-A-DL represents anintegrated eddy current flow path of 2
outputis4-20mA, and the output method is direct.

Note: Due to the different structures of each probe, the unthreaded length

selected if the outlet method is straight. If the outlet method is side outlet,

5mm, with anunthreaded length of Omm and a shell length of 50mm. The current

and shell length canonly be

please omitthe unthreaded lengthOption for shell length.

L WIEEE R e AR
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L& R~ E Drawing

— A BRI (M £R) Integrated eddy current (side outlet)

050

60. 5

26. 85

~17=
Z%

~26.85

06—

(E%225mm)

060

51.5

68.5

S Tl

— AR ERRE (BEHZ) Integrated eddy current (straight out line)
WBxWE{v

| 965 |

(27850mm)

50

50

104.5

050 ?60

(27825mm) (E#250mm)
=12 REER REKE REKE RO
25mm ®50mm 43.5mm 50mm M18*1.5
50mm ®60mm 51.5mm 50mm M18*1.5

WIS R R
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= SE¥E Product Physical Image

M DW-01$I5I% /)IL{%:L.\
MDW-01 eddy current sensor

L= R~ E Drawing

It

£6
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T EIR¥EWorking Principle

MDW-01E8 R L =288

MBI EB{E S 4o

TNETBHRNASEKIHENBEXNMUE. BIRAE RSB FH L IENE

A& Technical Parameter

¥ MIRAN®

EE 7o 10mm RLER 58mm
R & +12~24VDC AL 1~5V
GIIRE +200FS DI 0.20%FS
EL0] L00Hz TRER <20mA
RIFER ZRINIP65 B R EB 4 FINImE K

AT AR <0.1%°C(-20°C~60°C)

B & T1EBEI10KQLL &
RENIFIRRE (2045)°C
THERE -20°C~+60°C
O iRt BIRIER
BaEENX @ EE: BRNK
OEE: BEHE

N ] SRR R AL R R
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=@ & Product Physical Image

R T IR L Rds

Integrated eddy current sensor

/)
L R~ E Drawing
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R LE Installation Of Probes

TERKE, EROEFLATILAN R

BRKEER

BB TR

KPR R

BRKEIRVEE R

IR SLBR LR E @
i, ENRERLZ 6=

¥ MIRAN®

ZxEMA

BR8]

WA S ENR

S5REHBVER

BAREANENSE5

TR, AXABABERTEREWED, AEERENEEIRMMRENTEEE T
HEMRTINEITESRLENERHATR), FRLES EEMRRLNERES, 5

RNEERNKE, XMERKRNTZABETFIN. HFBSTFINEXRNEARBVETR, RAOKHBERUL

REFN. BEBRATRAZENR/NEBEL TR,

K2
1K1 k2
BHZR

WA

20

Eﬂ.%— <
RC ST N \

(BFHLAAYEER) B &

f3%2
HHRER
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MERKLEEREMW VI NEF)

Rk EERERVI AT

FLER(mm) MR TITRE

Dpx(mm) DCv(mm) DCF(mm)
d6mm 40.6mm 35.6mm 22.9mm
$8mm 40.6mm 35.6mm 22.9mm
dllmm 80mm 70mm 40mm
®1l7mm 100mm 80mm 50mm
®30mm 160mm 130mm 90mm
®40mm 180mm 160mm 100mm
¢50mm 200mm 180mm 150mm
®60mm 300mm 200mm 180mm

WL KBI S REEBVEER

RRKMRBIREHERENER LHE—ENT 8. FHEELRENR, MONEEERERER

SEMRBEm, NERIERKKBERERZBNMNTF-ENES, TEEHANAETEEN

H, SRR

R E R

Tighten the nut

REEMIAFRILEER, WTFEFRR.
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DRk RSB Probe installation steps

1. RFVEMPUMNER. KETENVFRMIRT. RUGEMHSFHIEEESRS, HOECRBINZBIINEETIH.
BMAREERE WHRLERSHESESHPAENRERLERRET X RABLAKERSHAmESTBAKERN
BRE) . BEMEITWAERSE, TH REEHIERES, REE LFIRATRERENERSEZMINES, &K
S, BRAELS ™ m LIRS ARERRSENREL. fESH L2 5 H#HITHERIC.

1. Selectthe sensorbased on the measurementrange of the measuring location, the environment and size of the installation space, and the characteristics

of the measured body material. Check whetherthe appearance of each part of the sensorisintactand whether each partis matched (such as whetherthe
probe diameteris consistent with the matching probe diameter specified in the front end model, whether the probe cable length meets the requirements
of the frontend for cable length, etc.). Usually, sensors ordered in sets are provided with a data verification sheet at the factory, which indicates the model
and number of each part of the calibrated sensor. Users can use this sheet to verify with the markings on the product. Then, specific markings are placed

onthe probe and preamplifier of the sensor.

2. BRKMEBSEAEMANBRBEN, MEAFTESBEHMN. A7 BEREXMITEMUKRMBERE, NZXBABE
EMRWREE EER, XEREEIIEFEINMIIER, FTEAMENBIRERESEX, ANHEREERRE LN
DTS FRiE K,

2.The cable connector of the probeis connected to theinternal circuitand does not have sealing properties. To avoid contact between the jointand the

casingand enhance sealing, heat shrink tubing should be used to heat shrink and wrap the joint tightly. This can also prevent the joint from loosening. Do
not use sticky electrical tape to insulate the joint, as oil mist can dissolve the adhesive on the tape and contaminate the joint.

3. RABGKE—ZRE, EEANTEBESEERINK, IKINBLETEMTEE, SNIREMEREBTEBENR
BEEELF. RABAKENZSHESERNBLERKE—H. RIEHFHIS.

3.0ncethelength of the probe cableis selected, it should not be arbitrarily shortened or lengthened during use. Long cables should not be cut arbitrarily,
otherwise it may cause the sensor to seriously exceed the tolerance or malfunction. The length of the probe cable should be consistent with the required
cable length for the preamplifier. Unless otherwise specified.

4, BREBRSBOERY, BEOERRESE, S8E, WEHTERRE RENMFIERRERGEMHES SHRNIE
MH—HE BB RIEMND .

4. Connectall parts of the sensor, poweron and inspect the sensor. If it exceeds the tolerance, recalibration is necessary. During the inspection, special

attention should be paid to whetherthe calibration specimen materialis consistent with or has similar composition to the tested material.

5. MRREMEENRERR, WNBITMISENRERR, IMILERIZIRERESR, —KRNITHE,
5.If amatchinginstallation bracket has not been ordered, suitable installation brackets should be processed by oneself. The externalinstallation of probe

bracketsis quite complex and should generally be ordered.

6. EMELMIXEREIRNEL, IRLTERANZR—REFTERMEFLHAITER, INERERIHN—REEEN
F EMTHBRYBIETL.

6.0n the machine base, screw holes are machined to support the installation bracket. The bracket forinstalling the probe internally usually requires two

screw holes for fastening, while the bracket forinstalling the probe externally usually has threaded through holes machined on the machine casing.

7. BEERERKSZR, MRBINBRERL, WHAKRLEEESZRL, BREIBITHRZEALR,
7.Tightentheinstallation probe bracket. If the probe isinstalled externally, the probe should be fastened to the bracket first, and then the bracket should

be screwed into the installation hole.

8. FEBRALZEEK. FRANAE, REANVBLEERERENER.

8.Adjust theinstallation gap of the probe. Theinitial installation clearance of the probe varies for different purposes.

9. BERERK, WTFARBLERL, NREXRAAWKRUARTEEELR, XRAXRNABRERITHE,; WNFINER
ERK, WRBISIMNBRESI, RERTT. B EERNN5ESE B LHAED.

9.Tightentheinstallation probe. Forinternalinstallation of probes, if an angle steel bracket is used, two nuts are used to tighten it,and ifa clamp block is
used, fastening screws are used to lock it; For externally installed probes, tighten the external mounting bracket. Spring washers should be added to

tighten screws and nuts to prevent loosening.

WIS R R
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@ BB 2S Y% 3L Installation of Proximitor

TXBN TEFRHNERLRLTEES, BERCREEEBERRK, EFEREN ZEBMmMESE, T B, F
BRESERBEAK, ANBERE, ATRIEERTLFRE2TUE, ALEXATARES. ATHLEFRMBALERNT
m, BIHRARREM,

Therequirements for the working environment of a transmitter are much stricter than those of a probe. Itisusually installed away from
hazardous areas, and the surrounding environment should be free of corrosive gases, dry, and with minimal vibration. The ambient
temperature should not differ significantly from room temperature. To ensure the safe and reliable operation of the transmitter when
installed next to the machine, itis necessary to use a dedicated installation box. To preventinterference caused by different ground

potentials, asingle point grounding must be used.

@) 3R L =& EPEHIER Requirements for probe installation clearance

RERKE, ZEERERBNAENETEMNRNEMNECE, SWNERENECESERBNLE TFEEREN,
RHEHEZIE (EITHEENNEFMENFERBEEEREATRVEIRALISNU L) . BF, VERHE, BRANREERIZE
ERENEEDRR; NEMUBN, BEREUBEFINASRAZUHIEBIIONEUERARRERLREEMRNIRE. HEME
IEBERKIHAA A MR, REERNIREELEER; k2, WNIKRELMETIR.

Wheninstalling the probe, the linear measurement range of the sensor and the variation of the measured gap should be considered.
When the total variation of the measured gap is close to the linear working range of the sensor, special attention should be paid (when
ordering and selecting, the linear range of the selected sensor should be greater than 15% of the measured gap). Usually, when
measuring vibration, the installation gap of the probeissetatthe linear midpoint of the sensor; When measuring displacement, the
setting of installation clearance should be determined based on which direction the displacement changes or which direction the
changeissignificant. When the displacement changesin the direction away from the end of the probe, the installation gap should be

setatthelinearnearend; Onthe contrary,itshould be setat the linear far end.

BABHRALZRERAURA TG X

The following methods can be used to adjust the installation gap of the probe

ERGRA. EHBL. sESR, RETRBASAER, AAAREESENESNEL, RATRASHUEE
R, HRTERNEHETREREMANNANBERBRE (ZETHERBRERBERRER) , BITERXAHENHENEER
FEIA]

BONERERAHBERBELRER, BURSTE—MERER: HRAABERBEHREILN, BTFRELABRNERE
®h, FIREFIERNBHSFTRERMRANNABESBRBHE, RLOABRINERNZENE, sfiERNEHEYEZE: B
FRBRANMEMEE (LRRAERBHREILSR) , AERRINREYE (LHERXBERELR) , BEFRIEHREL,
AESRNBHIEANRANEE (WRRAKBEHLEL, E5RVENEKRIRK) , BAREHRK, AESNEAHET
LRBIMFAYRZAE, HERAA BERIIREER,

Connectthe probe, extension cable,and preamplifier, power on the sensor system, monitor the output of the preamplifier using a
multimeter voltage range, and adjust the gap between the probe and the measured surface. When the output of the current
preamplifierisequal to the voltage or current correspondingto the installation gap (this value can be found in the sensor calibration
data sheet), tighten the two fastening nuts on the probe.

By measuring the output voltage of the preamplifier to determine the installation gap, itis possible to create anillusion: when the
probe head has notyet exposed theinstallation hole, due to the influence of the metal around the installation hole, the output of the
preamplifier may be equal to the voltage or current output value corresponding to the installation gap. Adjust the probe to the correct
installation position, and the output of the preamplifier should be: first, a larger saturated output (at this time, the probe has not yet
been placedintheinstallation hole), then asmaller output (at this time, the probeis placedintheinstallation hole), continue to insert
the probeinto theinstallation hole, and the output of the preamplifier will become the maximum output (at this time, the probe head
isexposedin theinstallation hole, but the gap with the measured surfaceis large), and then continue to insert the probe. The output of

the preamplifieris equalto the value correspondingto the installation gap, and the probeisthe correctinstallation gap.

L WESEId Ny
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2IEFEEIM Installation Precautions

@ st t4iEBARIE K Requirements for initial clearance

EMESHERAMMERSS, HRE—THNERBEETENERABRIFNEME, FMUETEEFRSBNLNTIARITSIERN
AEMR, NME—ErF-GITsH#TRERK, SHENNSERESE, TERERAREEREZRBINNEATFARREENRIIE
B, INESREHHE, UWATEREZISTHEMENENER, —RED[DEFTEAFAMEEREEA, AL, XPNEKRSE
SEEEE, MRZAEBEXR, U NESRIEZFAARNNEMRSFER, LEUXERA,

@) 3L ZZEHE K Requirements for probe brackets

ARG RSBTETEESZR L, AItEENEFRERERENENYR, XMERIZENEEBHINELIRS BIRIME, &
R/ NENEIRE N ZRBENZHER, IERNBIRMEZDHANMRERENLORE, ZRNSHNRETLSBTFT,
ERBBEHTEEIE L, BARIHNPOLZEEEARRLISSANNRAFRFESEEN, ERFERFRIEEZRBZSHNIEER.
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@ WM EA 3T RRes M B4 R

The influence of the material of the tested object on the measurementresults of the sensor

FREFESWNFNESRRSEEX, SWNEANSEMEINE RN, SHWNEF), BT RN
MY ENEFE, BN RIEBTRRMN, EFRAMNIASS, BT RBHORMERMR. mMIBRNIEN5EFHM
FHINE. 8. S2WHF)Y, BTHEMNSES, ENRERAMNER, FALERBSENRBEES,

The characteristics of the sensor are related to the conductivity and magnetic permeability of the measured body. When the
measured body is made of magnetic conductive materials (such as ordinary steel, structural steel, etc.), the eddy current effect and
magnetic effect coexist,and the magnetic effectacts on the eddy current effect, weakening the eddy current effect and reducing the
sensitivity of the sensor. When the tested object is made of weakly magnetic materials (such as copper, aluminum, alloy steel, etc.),

due to the weak magnetic effect, the eddy current effectis relatively stronger, so the sensor sensitivity is higher.

kil 4525
ey 14.9V/mm AT, 8.2V/mm
=N 14.0v/mm 40CrMo#l 8.0V/mm
Aluminium 40CrMo steel
*%ﬁiﬂ (lCr18N|9T|) 104v/mm
Stainless steel (1Cr18Ni9Ti)

@) w MR R E AN TR 5 =% 33N B 45 R AV 521
The influence of the surface processing condition of the measured object on the measurement results of the sensor
BOMAEXF RN RANNTELSEMMNELER! RABHNERNAEARE, ERFRENERN A SRR AR
MRE, HHENFIRDNE, REESSEMGNIRDESEM—E, HEEBSLERESE, FLRNREN Z
HE, FREFEEZR. BR. 48, MEERE FFRHEAEERE. FRISRENOEIMERRS)  —-3T
TRz E NN REEEEZRET0.4um~0.8umzz(a]; SHFAHNERNREEALEERE0.4um~1.6umz
B WRFEEHTE, FBEXHMEHITITESM .

The surface smoothness of the measured object facing the probe can also affect the measurement results! The unsmooth surface of
the measured object can bring significant additional errorsin practical measurementapplications, especially for vibration
measurement. The errorsignalis superimposed with the actual vibration signal and is difficult to separate electrically. Therefore, the
measured surface should be smooth and free of defects such as scratches, holes, protrusions, grooves, etc. (except for protrusions or
grooves specifically designed for keyphasors and speed measurement). Generally, the required surface roughness for vibration
measurementis between 0.4um and 0.8um; The required surface roughness for displacement measurement should be between

0.4um and 1.6um. Ifit cannot be met, itis necessary to grind or polish the measured surface.

@) M 2R E SR ARG L 3 % R 2R B 52 0

Theinfluence of residual magnetic effect on the surface of the measured object on the sensor

AR EEERERNERE, NRBFMNITIEPR RN, UKEARYE, BERYS. £
PATRHE . BREMAHIIFRLMERSFITFE. THTIRMVEN, NRFEVAREREIN IR, SHI
ME R R LB,
The eddy current effect mainly concentrates on the surface of the measured object. If residual magnetic effects are formed during the
processing, aswell asuneven quenching, hardness, metallographic structure, and crystalline structure, it will affect the

characteristics of the sensor. When conducting vibration measurements, if the residual magnetic effect on the surface of the

measured objectis too large, distortion of the measurement waveform may occur.

WIS R R

25 Miran Technology Eddy Current Displacement Sensor



s/ ®
KB MIRAN
@ W= EER S BRI

The effect of surface coating on the sensor of the tested object

WNEREBEEIE BB MAEL FRETHRNEME, HEEENME. BE, HFRBHR
BEIBEZN,

The effect of the coating on the surface of the measured body on the sensoris equivalent to changing the material of the measured

body. Depending on the material and thickness of the coating, the sensitivity of the sensor will slightly change.

@ WA RER T XHERISHI R

The influence of surface size of the measured object on the sensor

AT RIEBEFENBTERRE—ERN, MANERETANRARIER—EN. XFMITHEN &
KEXNNE—EBER, ATHLIEERRAFENED RIS ES R HRENE RSB LBUALNEE
—EEENESENRTE, IRERXR—FUZFARLERNUALNERSE, MORAEEREEITER
XFik, MIERXIZE—EBREAENER,

BE, SRNERENFEE, NENRKPOLHIARO, HKNBEERNATFRELBERN
LM E; HHNEARMBRAFOLSHOLIERER, —RERFNMHER R LEBERAZME
UL, SNERBHRBESTRE, RlEREE), REETHEESZ, SHRNEREA/NSEHRKKE
BEiZMEE, HRBEZTEIT2%EE. ®NEHNEELIZMNEL R, SONEFTERRSERIR
EBRME, MASER, SEXRE, HNRENELCE, SERBERBIEARTE, EERERH
ETE, —REBREEXTO.ImmE LHNNESEME REEXRT0.05mmLl EBYTH. 1=F5HE WM
#, IRGEFAZREEENT M,

Dueto the limited range of magnetic field generated by the probe coil, as well as the eddy current field formed on the surface of the
measured object. This places certain requirements on the surface size of the tested object. In order to prevent the magnetic field
generated by eddy currents from affecting the normal output of the instrument, a certain range of non-conductive medium space
must be leftaround the sensor head duringinstallation. If two or more sensors need to be installed at the same time in a certain
location, itis necessaryto consider whether crossinterference will occur, and the specified distance must be maintained between
the two probes.Usually, when the surface of the measured objectis flat, the diameter of the measured surface should be greater
than 1.5timesthe diameter of the probe head, with the point facing the centerline of the probe as the center; When the measured
bodyisacircularaxisand the centerline of the probeis orthogonalto the axis, itis generally required that the diameter of the
measured axisis more than three times the diameter of the probe head. Otherwise, the sensitivity of the sensor will decrease. The
smaller the surface of the measured body, the more sensitivity will decrease. When the surface size of the tested object is the same
asthediameter of the probe head, its sensitivity will decrease to about 72%. The thickness of the measured body can also affect the
measurement results. The depth of the eddy current field in the measured body is determined by frequency, material conductivity,
and permeability. Therefore, if the measured body is too thin, it will cause insufficient eddy current effect, leading to a decreasein
sensor sensitivity. Generally, itisrequired to use magnetic materials such as steel with a thickness greaterthan 0.1mm and weak
magnetic materials such as copperand aluminum with a thickness greater than 0.05mm, so the sensitivity will not be affected by

their thickness.
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Theinfluence of high-frequency coaxial cables on sensors
=AM ES L ME R EREBBEIEEN—NEERA. AFERSELEFESIMRSHERZIME
HIMHZER), FRAEMEIMEBEENMERE. RERSE. B, KEFHR T MERBEENEER!

High frequency coaxial cables are also a major factor affecting the electrical performance of eddy current sensors. Due to the sensor
operatinginahigh-frequency state (oscillation frequency of about 1MHz), the frequency attenuation, temperature characteristics,

impedance, length, and other factors of high-frequency coaxial cables have become factors that affect sensor performance!

QRN A I E A

The influence of external magnetic field on sensors

BiRmERERE TR GRS, ATETEFAREMRSERRMMN, AL, SFFINF
BN EmMEIRENARNZFZAER! BNIIMNRETEESFMEREIZNME.

NFINRERET, HTFRETRER—EN, ARSRAKTFTEZMNMEMRKR, m—
BN B EHAE, HXWRREINTFIMEE—ENT . FIUERMRNIRENAS, 58k
FW R A LUBZ M7 8 HERBRYENT L, BT EEERIRGEEHR.

NFINRR L), FINKEREN. MBESHNAREEN. BoitEF, HiEzmria
EfMAERR— M HENE, AM~ENR T RABINEMEERXTN., U, LT
BNAPNZREFEERTERRTBERITHIZNIERTE, IR RREHEET LN

M &/ )\o

Eddy current sensors belongto inductive sensors, and their main working principle is the eddy current effect.
Therefore, the influence of external magnetic fields should be fully considered in engineering applications! Astrong
external magnetic field will definitely affect the performance of the sensor.For the external static magnetic field, due
to the constant strength of the static magneticfield, the direction and eddy current magnetic field may exhibit various
conditions. Once the direction of the external static magnetic field is determined, its interference with the eddy
current magneticfield isalso certain. Soin practical engineering applications, the influence of static magnetic fields
can be measured through on-site experiments to determine changes in sensor sensitivity, which can be eliminated
through subsequent circuits or software algorithms.For external alternating magnetic fields, such as large exciters,
frequently started large motors, starters, etc., the direction and intensity of the magnetic field may not be a fixed
value, sotheimpact of the generated alternating magnetic field on the eddy current magneticfield is also alternating.
Therefore,in engineering applications, eddy current sensors should be kept as far away from the range of alternating

magnetic fields as possible, or magnetic field shielding measures should be taken to minimize the impact.
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