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Suitable for measurements of shaft vibration,

axial position, rotational

speed, phase mark,

eccentricity and differancial expansion on

small high speed rotating machinery to

large turbines and compressors

Example of Application

Host PC Z =
7 infiSYS RV-200 Z .
g

View Station

Monitor

Gas Turbine Steam Turbine Generator

FK series transducer is an
eddy current displacement
sensor and it can be
applied for condition
monitoring of critical
machines in a plant.

Typical system arrangement for a turbine

(Quotation from API 670 (4th Edition) APPENDIX H)
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P1, P2 : Axial Position Sensors
3Y, 4X, 5Y, 6X
: Radial Shaft Vibration Sensors

S7, S8, S9 Overspeed Detection Sensors

¢ : Phase Reference and Tachometer

Non-contact Displacement / Vibration Transducer

Features

@ Environmental friendly design

lead-free soldering , RoHS compliance and reduced footprint

@ Flexible mounting options

DIN-rail adaptor, 4-screw-cramp plate adaptor
(to replace VK series and others)

@® Quality sensor with excellent environmental resistance

sensor without impact of oil droplets and oil mist can be installed
in two machines in principle

@ API Standard 670(5th Edition) compliant

o Intrinsically safe (tus, csa, ATEX, NEPSI, kTL), and marine certified (nk, LR)

@ CE compliant

Applications

Condition monitoring of critical machines supported by journal bearings.
Such as steam/gas turbines, generators, compressors and so on.

FK System Configuratic
oo

Sensor Connector Extension Cable

Driver

System Cable Length : 5m or 9m (or 15m¥*)

* FK-302F3 only

FK

Series
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FK-Series

Calibration Material
Measuring Range

Scale Factor

Scale Factor
Error*

Linearity™

Frequency Responce™
Sensor Tip Diameter
System Cable Length

Operating Temperature
Range

Operating Humidity
Range

Power Supply

Terminal Block

FK-202F

0.25mm to 2.25mm from sensor tip
7.87V/mm

Within £5% of 7.87V/mm (for 5m system)
Within +6.5% of 7.87V/mm

(for 9m system)

(including interchangeability errors)
Step : 0.25mm, Linear range : 2mm

Within £25um of 7.87V/mm

Straight line : (for 5m system)

Within £38um of 7.87V/mm

Straight line : (for 9m system)
(including interchangeability errors)
Linear range : 2mm

DC to 10kHz(-3dB)

Approx. 5mm or 8mm dia.

FK-302F

JIS SCM440 flat surface
0.25mm to 3.25mm from sensor tip
5.0V/mm

Within =4% of 5.0V/mm

(if calibrated as a system)
Within £10% of 5.0V/mm

(including interchangeability errors)
Step : 0.25mm, Linear range : 3mm

Within =30um of 5.0V/mm Straight line:
(if calibrated as a system)

Within £45um of 5.0V/mm Straight line:
(including interchangeability errors)

Linear range : 3mm

DC to 10kHz or more(-3dB)

Approx. 10mm dia.

5m,9m,(15m™?)

Sensor 1 -40to +177°C
Extension Cable : -40to +177°C
Driver : -40to +80C

FK-452F

0.5mm to 5.0mm from sensor tip
3.94V/mm

Within 6% of 3.94V/mm

(if calibrated as a system)
Within =10% of 3.94V/mm

(including interchangeability errors)
Step : 0.5mm, Linear range : 4mm

Within =50um of 3.94V/mm Straight line:
(if calibrated as a system)

Within =100um of 3.94V/mm Straight line:

(including interchangeability errors)
Linear range : 4.5mm

DC to 10kHz(-3dB)

Approx. 11mm dia.

30 to 95%RH (non-condensing, non-submerged)(Sensor body : 100%RH)

-24VDCx10%

Spring lock terminal

*1 The above specification apply at 25°C with -24VDC power supply and load resistance 10kQ and JIS SCM440 target.

*2 FK-302F3 only.

Calibration Material
Measuring Range
Sensitivity™

Sensitivity Error*

Linearity™

Frequency Responce™
Sensor Tip Diameter

System Cable Length

Operating Temperature
Range

Operating Humidity
Range

Power Supply

Terminal Block

FK-602F

0.5mm to 6.5mm from sensor tip

2.5V/mm

Within =70um of 2.5V/mm Straight line:
(if calibrated as a system)

Within =90um of 2.5V/mm Straight line:
(including interchangeability errors)

Linear range : 6mm

DC to 10kHz or more(-3dB)

Approx. 18mm dia.

FK-143F

JIS SCM440 flat surface
3mm to 16.5mm from sensor tip
0.8V/mm

Within £4%

Within £200um of 0.8V/mm Straight line:

(if calibrated as a system)

Within £270um of 0.8V/mm Straight line:

(including interchangeability errors)
Linear range : 13.5mm

FK-263F

3mm to 29mm from sensor tip

0.4V/mm

Within =250um of 0.4V/mm Straight line:
(if calibrated as a system)

Within =400um of 0.4V/mm Straight line:
(including interchangeability errors)

Linear range : 26mm

DC to 200Hz or more(-3dB)

Approx. 27mm dia.

5mor9m
Sensor : -40to +125C
Extension Cable : -40to +125C

Driver : -40to +80C

Approx. 50mm dia.

30 to 95%RH (non-condensing, non-submerged)(Sensor body : 100%RH)

-24VDC£10%

Spring lock terminal

*1 The above specification apply at 25°C with -24VDC power supply and load resistance 10kQ and JIS SCM440 target.

Non-contact Displacement / Vibration Transducer FK

FK Driver Model Code Number and Outline Drawing

B Model Code Number FK-DDD F|:|-|:]

J;T

Linear Range System Cable Length Mounting Plate
202 2mm 1 5m 1 DIN rail (35mm) mount
302 3mm 2 9m 2 Screw mount (50.8 X 50.8mm)
452 4.5mm 3 15m~ 3 Screw mount (92 X 31mm :
602 6mm for VK replacement)
143 13.5mm 4 Screw mount multi-pitch
263 26mm (50.8 X 50.8mm and 92 X 31mm)

B FK-OOOFCI-1/(DIN rail mount)

Unit : mm

Bady Terminal block 26

Sensor connector

€8)

ing plate

Series

*1 FK 302F only.

B FK-OOOFO-3(Screw mount : for VK replacement)

a3l | = |
a2 445

Body Terminal block

(64)

__|-Mounting plate

{15} (72) {15)
{102}

FW Extension Cable Model Code Number and Outline Drawing

Unit : mm

1)

B Model Code Number FW-DDD FD-D

JJT

Linear Range Armor Cable Length
202 2mm L Without armor 40 4.0m
302 3mm A With armor 45 4.5m
452 4.5mm (Without fluoro resin coating) | 80 8.0m
602 6mm T With armor 85 8.5m
143 13.5mm (With fluoro resin coating)

263 26mm

B FW-OOOFL (Without armor)

Connector Cable (¢3.6)

Unit:mm

~
s

HE= == E

un

Connector

B FW-COOOFT (With armor (With fluoro resin coating))

Flexible armor with

Connector fluoro resin coating

BE=

58.6

INK| [ SRARY/A%N I 5 | H
T | RS/ ] i

Cable
(¢3.6)

83

+5
201

L-
L

3
s

Unit: mm

<
s

Connector
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el Code Number and Outline Drawing

Non-contact Displacement / Vibration Transducer FK

Series
B FL-202F (Linear Range : 2mm)
2 h - S
M Model Code Number g - 8 W Model Code Number 4 L2 L3
FL-202F05 [ ]-[JJ-CJ0J-C0)-00] FL-202F08R-[[]-[1]-CJC1-C1C]
Armor Thread Size Unthreaded Length Case Length Cable Length Thread Size Unthreaded Length Case Length Cable Length
L Without armor MI[ m8x1 10mm STEP, 0-230mm 10mm STEP, |05] 05m 05| 0.5m
A With armor U1 [ 1/4-28UNF L1=L2 - 20mm 20-250mm  [10]  1.0m M2| M10 X 1 R5=5mm 03=30mm 10| 1.0m
(Without fluoro resin coating) e.g.) 06=60mm e.g) 25=250mm |50 5.0m 50 5.0m
T With armor 0.Tin. STEP, 0-9.2in. 0.1in.STEP, [90] 9.0m 90| 9.0m
(With fluoro resin coating) L1=L2-0.7in. 0.8-9.9in. U2 | 3/8-24UNF 02=0.2in. 12=1.2in.
e.g.) 04=0.4in. e.g.) 35=3.5in.
Specified in mm for M threaded sensor. - -
A S Specified in mm for M threaded sensor.
\_ Specified in inch for UNF threaded sensor. Y, Specified in inch for UNF threaded sensor.
- J/
FL-202F05L (Without armor FL-202F05A (With armor (Without fluoro resin coatin
u ( ) u ( ( g)) Hl FL-202F08R (Reverse mount type)
Jarm ot Threaded portion - Unit : men Jam mt :rnmﬂed paortion Unit : mm
Sensor Tip, Model No. and - Sensar tip, N / - o’?:;f:“%m" M Cable -
Serial No. z-- ", i .-‘; , Serial No. Ale27) 3 Packmg_. ;rhleaded portion Unit : mm
- 2 VY NN / WALEL et g
‘Connector (71 A8l L las | i | Collar Connector & . 1
al|u] = I
- L2 — 2 - )
L LR i L [F3-] | 5 LS| (50 | Caollar Connector
[F 4 v S—
L [ o4 N
B FL-202F05T (With armor (With fluoro resin coating) )
Jam nut Threaded portion  Flexible armor with Unit : mm
y Ay fuens resin coating
Sensor tip Smaano)ioiNoad  pape =
D / / S8 %
= CCEBE:T
= ww
Ll sl Ls
EANESA|
e B FL-302F (Linear Range : 3mm)
- ~ N O R
W Model Code Number g L s B Model Code Number (Reverse mount type)
L1 L2 L3
FL-302F10 [-J0-00-00-00 | 1 1
el — S FL-302F10R-[_ ] -] -CJ0] -CJ0]
4 A
B Model Code Number L1 L2 L3 Armor Thread Size Unthreaded Length Case Length Cable Length ,—‘ ‘ \—‘
L Without armor M1 ‘ M12 X 1.25 | 10mmSTEP,0-100mm 10mmSTEP, 05 0.5m Thread Size Unthreaded Length Case Length Cable Length
FL-202F08[ -] J-[J0)-0I0)-C0] U1 1/2-20UNF L1=L2 - 20mm 20-120mm 10|  1.0m M1 M12 x 1.25 05]  0.5m
P A With armor e.8) 02=20mm eg) 10=100mm [50]  5.0m - -
- (Without fluoro resin coating) U1 | 1/2-20UNF R2=2mm 03=25mm 10 1.0m
Armor Thread Size Unthreaded Length Case Length Cable Length 0.1in. STEP, 0-4.0in. 0.1in. STEP, |90 9.0m 50 5.0m
L Without armor M2| M10 X 1 10mm STEP, 0-230mm 10mm STEP, [ 05 0.5m L1=L2-0.7in. 0.8-4.7in.. - - .
A With armor U2 3/8-24UNF L1=L2 - 20mm 20-250mm |10 1.0m o withamor e.g) 04=0.4in. e.g) 35=3.5in. 01=0.1in. 10=1.0in. 90 9.0m
(Without fluoro resin coating) e.g) 06=60mm e.9) 25=250mm 50 5.0m (With fluoro resin coating) Specified in mm for M threaded sensor. Specified in mm for M threaded sensor.
T With armor 0.1in. STEP, 0-9.2in. 0.1in.STEP, | 90| 9.0m Specified in inch for UNF threaded Specified in inch for UNF threaded sensor.
(With fluoro resin coating) L1=L2-07in. 0.8-9.9in. Sensor.
€.g.) 04=0.4in. e.g) 35-3.5in. - SRS /
Specified in mm for M threaded sensor.
Specified in inch for UNF threaded sensor.
N\ J
B FL-302F10L (Without armor) H FL-302F10R (Reverse mount type)
- Unit : mm Unit : mm
M FL-202F08L (Without armor) B FL-202F08A (With armor (Without fluoro resin coating) ) Sensar T Jarm nut Cabia(036) Model No R S —— Cable($3.6) Madei Mo
/ (TAGNo)  SerisiNo Colar \ | Threaded portion [ raaney e Collar
Jam nut Threaded portion Uniit : mm Jam nut Threaded portion Unit : mm / X / w  —t ¢ / / / &
Sansor tip \ catia p Sansor tip * Flaxible armor E ¥ of B J| 1| !.. R — v _— + =y
NN/ S e \ / grer i : g =T 24— =T |
gl h_l : . =T . ‘ - ) S i |
8 T — : EE = j -
. ] LJ ! Le L 5 L &0 Connector
S Jsl @\ a ) Gonnector L3 -
allu 3l = ; e . -
L 2 J L L2 L= | LR
L L3R 4 L Lacg J
L [E J
B FL-302F10A (With armor (Without fluoro resin coating) ) B FL-302F10T (With armor (With fluoro resin coating) )
B FL-202F08T (With armor (With fluoro resin coating) ) unit iestie arnc wtn Uit : o
o resin coa
Flesible armor Modal No o Modeitio
Jam nut ‘Throaded poon  Fiaxible armor with Unit ; mm senser e [ (TAGNo)  Serial No. Collar (TAG MO Seralbo. - s 38) S
Sonsor . juororesncomrg | Cable(#36), _ / [ =
! 5 4 (0) Serial No. al o ] ! . -
i \ A 2 /' (TAG No) Serial N z ¢ | / = <] LS ‘! T
o o i
SHL 3] -
7
) | i / =
3 L1 5 ‘Ll !
T b Connector e
L L2 L2 8 L2 20 L 3 J
(£} L3 L L3 J
L L3R | L3
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BFK-452F

~
B Model Code Number L1 L2 L3
JR
FL-452F110]-1]-0J0-0000-010]
T [ —
[ — |
Armor Thread Size Unthreaded Length Case Length Cable Length
L Without armor M1] M14 X 1.5 | 10 mm STEP.0-100 mm 10 mm STEP, 05/ 05m
With armor U1 | 1/2- 20UNF L1 =L2-20mm 20 - 120 mm 10| 1.0m
A | (Without fluoro resin coating) e.g) 02= 20 mm e.g)10=100mm |50 5.0m
T With armor 0.1in. STEP, 0 - 4.0in. 0.1in. STEP 90| 9.0m
(With fluoro resin coating) L1 =L2-0.7in. 0.8-4.7in.
e.g)04=04in. e.g)35=3.5in.
Specified in mm for M threaded sensor.
Specified in inch for UNF threaded sensor.
- /

M FL-452F11L (Without armor)

M FL-452F11A (With armor (Without fluoro resin coating) )

Jam ma Unit : mm
Sensor Tip Threaded portion (TAG No) Callar
; / Model No.and |
/ Cable(#36) / Senano | &
Y

Jasm nat

L3

| Flaxibie armor with ,,
{ Thruaded portion lluamlesln onm

Cable
Soriat Na {@35]

Jamnm

FAG No.! Saral Mo

11 L_ 'i > |
i Ly | L -
sl o] s Lo i
Lo | = |
L 3%
- LS:G?\ -
L1 L2 L3

I Model Code Number

FL-602F18 [ J-[ ][]~ DD DD DD
————— [ L L =

Specified in inch for UNF thre:

Specified in mm for M threaded sensor.

aded sensor.

Armor Thread Size Unthreaded Length Case Length Cable Length
L Without armor M1 | M20 X 1.5 10 mm STEP, 0-80 mm 10 mm STEP, 05 0.5m
With armor U1 | 7/8-14UNF L1=L2-40 mm 40-120 mm 10 1.0m
A (Without fluoro resin coating) e.g.) 02=20 mm e.g)10=100mm [ 5q 50m
T ~ Witharmor 0.1in. STEP, 0-3.11in. 0.1in. STEP, 90 9.0m
(With fluoro resin coating) L1=L2-1.6in. 1.6-4.7 in.
e.g.) 04=0.4in. e.g) 35=3.5in.

M FL-602F18L (Without armor)

Sensor Tip Jomont
Theeaded portion
i
1 r * e
(A
Y \ | ! {
i |- 4
sl |u
MLy
. 2 .

Cotiet#36)

Threaded porion Flexlbie GMGF 1.4 1o, oy Cable Collar
; :aa 8/

BFL-143F

Non-contact Displacement / Vibration Transducer FK

~
I Model Code Number L2 s
FL-143F27 [ J-[ ][ ]- DD DD L0
———— Jj | |
Armor Thread Size Unthreaded Length Case Length Cable Length
L Without armor M1 | M30 X 1.5 10 mm STEP 0-60 mm 10 mm STEP, 05 0.5m
With armor U1 [ 11/4-12UNF L1=L2 - 40 mm 40-100 mm 10 1.0m
A (Without fluoro e.g.) 02 =20 mm e.g) 10 =100 mm 50 50m
; i
resin coating) 0.1in. STEP, 0-2.4 in. 01in.STEP, [90] 90m
With armor L1=L2-1.5in. 1.6-3.9in.
T (With fluoro e.g)04=04in. e.g)35=3.5in.
resin coating) - -
Specified in mm for M threaded sensor.
Specified in inch for UNF threaded sensor.
J

Unit : mm

Jam nut

Sensor Tip
i Threaded portion

] L

Cable(¢3.6)
(TAG No.) Serlal No. Co\lar

B FL-143F27L (Without armor)

Model No.

L]

(¢27)

iJE

(23)

Connector

Series

Bl FL-143F27A (With armor (Without fluoro resin coating) )

Unit:mm

B FL-143F27T (With armor (With fluoro resin coating) )

am )
Flexible armor with Unit:mm
Sensor Tip nu( Thre‘aded fluoro resin coating Model No.C20Ie(¢3-6)
portion and
/ (TAGNO)  serial No. CO”?_’
<
l | =

(¢27)

|

(23) (31)

Connector|

N\

B FL-602F18A (With armor (Without fluoro resin coating) )

Unit | mm
Model No
Collar

and
(TAGNO)  Sgrial No

1

et 3

Caonnector

B FL-602F18T (With armor (With fluoro resin coating) )

Unit : mm

Flexible armor with

Sensor Tip Joen nt fuororesn coatng  Madel No
Theeaded portion 126 oy se, ¢
/ ¢
. / —t Lk ’,v“
| ¥ w
2 - ! } N_K
2 \ | e 1 M
' | l}is |
—1 ¥
°
®
slolu s (50)
43¢ b
14 ©2 8| 20

07

Sensor To

Jam nut

Theeaded portion

Flxibie anmot

Model No

and

(TAG No) Serial No

(%0)

(27)

Jam nut 1 e aded Flexible armor Cable(¢3.6) Unit:mm
Sensor Tip \ portion — Mo(éen\ No.

@ (TAG No.) Serial No. / Collar_

) ; / ~

= S

5 u 12 7 Connector|
(28) | L2 (31)

L35
L3R

B FL-143F28A (With armor (Without fluoro resin coating) )

4-M6 depth 14

4 N

Hl Model Code Number (Lateral cable connection type)

L3
FL-143F28[ |-M1-00-00-[ ||

Armor Thread Size Cable Length

L Without armor M1 4-M6 05 0.5m

A | With armor (Without fluoro resin coating) DEPTH 14 | 10 1.0m

T With armor (With fluoro resin coating) 50 5.0m

90 9.0 m
_/

B FL-143F28L (Without armor)
4-M6 depth 14 Unit:mm
Threaded
portion { :
[ i Model No.

Unit © mem

Catie  Collar

(¢18)

Connector

Sensor Tip L3%39%

Connector

M FL-143F28T (With armor (With fluoro resin coating) )

4-M6 depth 14 Unit:mm
Threaded Flexible armor with
portion t fluoro resin coating
/ Cable(¢3.6)
i Model No. /[
5 /
952 | ! (TAGNo)  geriai No. -
~
F—w —_—~‘§E— AR
ol o s (50)
MRS 2 Connector
(®27) | (26)
= = = +50
Sensor Tip L3 100
L3"

Threaded
portion Kg =
/

425

Sensor Tip

I Mode\ No.

Flexible armor (TAG No.) SQ,ia| No.
\

L3

L3'§R*

Cablew 3.6)

Unit: mm
s‘ Collar
<
&y
*Connector

08



BFL-263F

N

-
B Model Code Number L2 L3
FL-263F50[ J-[ [ ]-00- [ J-[][]
- Jjj E— ‘
Armor Thread Size Case Length Cable Length
L Without armor M1 | M24 X 1.5 10 mm STEP, 40-100 mm 05 0.5m
With armor U1 [ 1-12UNF e.g.) 10 = 100 mm 10l 10m
(Without fluoro resin coating) 0.1in. STEP, 1.6-3.9 in. 50 5.0m
With armor e.g) 35=235in. 90 9.0m
" | with fluoro resin coating) Specified in mm for M threaded sensor.
Specified in inch for UNF threaded sensor.

B FL-263F50L (Without armor)

Sens To
315

Unit = mm

Cablel 336

Lol No.
(TAGNo) o

Sarial Mo

Lans

M FL-263F50T (With armor (With fluoro resin coating) )

Unit | mm
Somar Ty
SHe1n vt irisor Wil Cabds( $38)
Jom e fucen smun coating -
’ iz Vi o
/

/ Thonaind portion / o
d e J (AGNo) Sadnime

]

e300

-
MW Model Code Number (Lateral cable connection type)
L3

FL-263F55([ |-M1-00-00-[ ||
T m=

Armor Cable Length
L Without 05 0.5m
A |With armor (Without fluoro resin coating) 10 1.0m
T | With armor (With fluoro resin coating) 50 5.0m
90 9.0m

-

B FL-263F55L (Without armor)

Unit . mm

i (TAG No)
/. Modsi bo,

and
p—=es2 | Sorial Mo
. |
| S — . -
o ¥ ) b,
= = Conneckn
gl
S
tesm  fom
4 - e
Semar Tp U

B FL-263F55T (With armor (With fluoro resin coating) )

Unit:mm
Fhocitie aremor with
foan resin coating
/
4 (TAG No.) Catie] 635/

s

Barsor Tip ¥

09

M FL-263F50A (With armor (Without fluoro resin coating) )

M FL-263F55A (With armor (Without fluoro resin coating) )
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Non-contact Displacement / Vibration Transducer FK

FK-302F
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B FK-143F
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