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FBGB Explosion-Proof
Displacement Sensor

Technical Characteristics

Non-wear, non-contact measurement method

Rugged and fully enclosed design

Linear measurement, absolute position output

Low power consumption design effectively reduces system heating
Sealing grade up to IP67

Pressure resistance and explosion-proof, high explosion-proof grade
Strong anti-interference performance and high reliability

Multiple interfaces are available: Analog. SSI. CANopen
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Product Parameters

Measurement data Position Magnet ring
Stroke length 25mm~5500mm, customized according to customer needs

Number of measurements 1

e Qutput

Interface Analog. SSI. CANopen

Analog: 16-bit D/A or 0.0015% of full scale (min. 1um)
Resolution

Bital quantity: 0.5/1/2/5/10/20/40/50/100 pm
Nonlinearity <+ 0.01% of full scale, Min. = 50pum
Repetition accuracy < % 0.001% of full scale, Min. + 1ym
Hysteresis <10pm

1KHz (range<1m) 500Hz (1m<range<2m)
Update time

250Hz (2m<range<3m) , customizable
Temperature coefficient <80ppm/C
Magnet ring velocity Arbitrary
Protection level P67
Operating temperature -40C ~ +85C
Humidity/dew point The humidity is 90, and dew cannot be condensed
Shock index GB/T2423.5 100g(6ms)
Vibration index GB/T2423.10 20g/10~2000Hz
EMC test GB/T17626.2/3/4/6/8, Grade 4/3/4/3/3, Class A, CE Certification
Certified Comply with GB3836.1-2010 and GB3836.2-2010 standards
ExdIBT6

Temperature range: T6 (85 C surface)

e Electrical Connection e Structure and materials

Input voltage +24Vdc+20% Electronic bin 304 stainless steel
operating current <90mA ( varying with range) Measuring rod 304/316 L stainless steel

. . 35MPa (continuous)/70MPa (peak) or
Polarity protection Max.-30Vdc QOuter tube pressure 350ba ( continuous)/700ba (peak)

Standard Magnet ring and various

Overpressure protection Max.36Vdc Position magnet magnet rings

) . M18x1.5. M20x1.5. 3/4"-16UNF-3A
Insulation resistance >10MQ Mounting thread form (cu:tomizable)x
Insulation strength 500V Installation direction Any direction

Special cable outlet(flameproof cable

Cable outlet mode lead-in device)
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Installation and Use Instructions

® Dimensions of FBGB explosion-proof sensors

FBGB series explosion-proof shell sensor is an explosion-proof structure composed of shell, electronic bin, sensor and lead-in device. It is
designed for cylinder built-in installation under harsh environment. The working pressure is 35MPa continuous, flexible and simple installation
mode. The Mounting thread form M18x1.5 or M20x1.5 or inch 3/4”-16UNF-3A.

Side outlet form
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Selection Guide-Analog Quantity

£lellelel-l =5l ==L

Sensor shell form Signal output mode
.... Explosion-proof flameproof sensor Output form and direction

@ Current output, 4 ~ 20mA
0509

Current output, 20 ~ 4mA
Four digits, less than four digits are preceded by
zero, M means metric system, unit mm

10-11 Magnet ring type/mounting thread form

M18x1.5, measuring rod diameter 10mm, 304 material

Current output, 0 ~ 20mA

Current output, 20 ~ OmA

Voltage output, 0 ~ 10V

Voltage output, 10 ~ OV

M20x1.5, measuring rod diameter 10mm, 304 material Voltage output, -10 ~ +10V

S|3 3/4"-16UNF-3A, measuring rod diameter 10mm,
304 material

1215
12-13 Cable outlet line type

@ Cable outlet, PUR sheath, orange,-20~90 C,
end scattered

@ Ca(l;le outlet,dPVC sheath, orange,-20~105C, - Number of Magnet rings
end scattere
Side outlet, PUC sheath, orange,-20~90 C, end . Single Magnet ring

scattered - No Magnet ring state
Side outlet, PVR sheath, orange,-20~105C, end

scattered Keep the original value

Max. value
14 - 15 Cable outlet mode: cable length, 01~99 meters Min. value

Note: For supporting cables, please refer to Analog/Start-Stop

Cable Accessories Selection 20-21 Non-usable area at head and end, customizable
@ 50.8mm+63.5mm
E 30mm+60mm

Voltage output, +10 ~-10V

Voltage output, 0 ~ 5V

Voltage output, 5~ 0V

Voltage output, -5 ~ +5V

<<<<<H<<>>>

Voltage output, +5 ~ -5V

® Note: The forward output of the sensor means that when the Magnet ring moves away from the electronic bin, the output value increases
and decreases when the Magnet ring moves in the reverse direction.

® Selection examples: FBGB-M0300-S2-DH02-A01B-B0

Indicates: the installation mode of the ordered product is built-in explosion-proof steel structure, with an stroke length of 300mm, mounting
thread is M20x1.5, cable outlet, cable length is 2m (PUR sheath, orange,-20~90C, end scattered), a 4-20mA output, a Max. output value
without magnet ring, a forward output of single magnet ring, a non-usable area of 30mm at the head and a non-usable area of 60mm at the
end.
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Selection Guide-SSI
el el =L = = =]

Explosion-proof flameproof sensor

24bit 2 25bit 3 26bit*
= M i
05- 09 e e

zero, M means metric system, unit mm Data format
Bina G Gray code
10-11 Magnet ring type/mounting thread form i Y

M18x1.5, measuring rod diameter 10mm, 304 material
0.Imm
S|2

2 0.05mm
M20x1.5, measuring rod diameter 10mm, 304 material
Si3 3/4"-16UNF-3A, measuring rod diameter 10mm, Co2mi & [ 0
304 material 0005mm 6  0.002mm
Bls gl fol
12-13 Cable outlet mode E 0.0005mm 0  0.0001mm

O Tm—"
D|U

Cable outlet, PVC sheath, orange,-20~105 C, end scattered @ Forward 1 Reverse
Side outlet, PVR sheath, orange,-20~105 C, end scattered @ Regular 1 Synchronization 2  Highupdate

rate

14 -15 Cable outlet mode: cable length, 01~99 meters

Note: See SSI cable Accessories selection for supporting cables 21523 Non-usable area at head and end, customizable

E 50.8mm+63.5mm
@ 30mm+60mm
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Selection Guide-CAN Output
clelelel -l == L=l =L

Ol 04 Sensor shell form 16-20 | Signal output mode
CAN bus

05-09 Protocol ype
Four digits, less than four digits are preceded by

CANopen 2 CANBasic
zero, M means metric system, unit mm

10-11 Magnet ring type/mounting thread form
| 10-11 | Magnetring yp J 1000kBit/s 800KBit/s

1 2
M18x1.5, measuring rod diameter 10mm, 304 material 500KkBit/ 4 250kBit/
it/s it/s
M20x1.5, measuring rod diameter 10mm, 304 material ? 125KBit/ 6 100KBit/
it/s it/s
S| 3| 3/4"-16UNF-3A, measuring rod diameter 10mm, — . .
304 material l 50kBit/s 8  20kBit/s

12-15

@ ) Cable outlet, PUR sheath, orange,-20~90 C, end scattered ; 0.02mm 4 0.0Imm
Cable outlet, PVC sheath, orange,-20~105 C, end scattered i 0.005mm 6 0.002mm
Side outlet, PUC sheath, orange,-20~90 C, end scattered | 7] 0.001mm

Side outlet, PVR sheath, orange,-20~105 C, end scattered Number of Magnet rings (1~9 optional)

N
(@]

14-15 Cable outlet mode: cable length, 01~99 meters

@@E PVC sheath, length 150mm, end 5-pin male connector 21-22 Non-usable area at head and end, customizable

Note: For supporting cables, please refer to CAN bus cable E 50.8mm+63.5mm
Accessories selection E
30mm+60mm



FBGB Explosion - Proof Displacement Sensor

2PCOCH

www.epoch-electronic.com

Wiring Mode

when the sensor is cable outlet cable output, refer to the cable color definition in the following table for connection mode

Cable
color 1*

Blue

Green

Yellow

White

Red

Black

Cable
color 2*

Grey
Pink
Yellow
Green
Brown

White

Pin/wire function definition

No.1 Magnet position signal(+)
Position signal of No.1 Magnet(-)
Reservation

Reservation

+24Vdc power supply
(-20%~+20%)

0 Vdc (power supply circuit)

* Cable color 1: Cable PUR sheath, orange,-20-90 C
* Cable color 2/3: Cable PVC sheath, orange,-20-105 C

Cable
color 1*

White

Yellow

Blue

Green

Red

Black

Cable
color 2*

Grey
Pink
Yellow
Green
Brown

White

Pin/wire function definition
Data (-)

Data (+)

Clock (+)

Clock (-)

+24Vdc power supply
(-20%~+20%)

0Vdc

Do not connect

Note: * Cable color 1: Cable PUR sheath, orange,-20-90 C
* Cable color 2/3: Cable PVC sheath, orange,-20-105C

e CAN bus output

Pin/wire function definition

Cable color

Green

Yellow

Brown

White

CAN ()

CAN (+)

Do not connect

Do not connect

+24Vdc power supply (-20%~+20%)

0 Vdc (power supply circuit)

Cable color3*
Yellow
Grey

Pink

Green
Blue
Brown

White

Pin/wire function definition
Current output
0Vdc(Current/Voltage Loop)
Reservation

Reservation

0..10V

0Vdc (power supply circuit)

+24Vdc power supply
(-20%~+20%)

Reservation

Cable color3*
Yellow
Grey

Pink

Green
Blue
Brown

White

Pin/wire function definition
Clock (+)

Data (+)

Clock (-)

Reservation

Data (-)

0 Vdc (power supply circuit)

+24Vdc power supply
(-20%~+20%)

Reservation
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Installation Instruction

® Built-in installation instruction of RH pressure-resistant rod sensor

Magnetic isolation gasket
(Not required when the piston rod
is made of Non-magnetic material)

>24 | >15 13 Position magnet

(Special screw External measuring rod 10
fixation) /
A
T

| |
By loosening the two M4 screws on II[D AN

the electronic head, the electronic Di £ i

head and the sensing element can ™ Piston rod device blan;]etlerqt:wplston
be pulled out together, and the N orehole
pressure-resistant outer tube with
flange is left in the Cylinder, so the
system does not need pressure

O-ring

reief. L— Magnetic insulation gasket (Order No.: 211521)
Mounting thread form —— Standard Magnet ring (Order No.: 211501)
Metric system: M18x1.6. M20x1.6 Non-magnetic locking screw (M4x18)
Inch: 3/4"-16UNF-3A
{7]o.0s[A] M4 1B : : : : :
32 Thread déﬂt’rﬁ Schedule of dimensions of installation accessories
i S 5 Code A B O-ring
o~ ———‘
: n| 3 o S1 M18 X 1.5 $19.9%0.1 15.3X2.4
< NI 3
N 8|
A S2 M20 X 1.5 $21.8+0.1 16X2.4
@H A S3 3/4"-16UNF-3A ®20.8+0.1 17X2.4

Machining requirements for installation
sealing surface

Note: Recommended structural
dimensions of mating threaded holes

Structural dimensions and central
dimensions of accessories installed
on piston rods

® RH Pressure resistance rod sensor installation precautions
Cylinder installing — Pressure tube enclosed transducer (RH) usually has built-in cylinder installing, mounting thread form include: M18 x 1.5,
M20 x 1.5, 3/4”-16UNF-3A. Before installation, make sure that the cylinder has been processed according to the correct size given in the atlas.
Mechanical installation — Sensor installation position and direction are not required, but must ensure that the installation is firm and reliable.
The position magnet is installed on the moving part to be measured and keeps a proper distance from the measuring rod.
Outdoor use — when the sensor is used outdoors, it must be equipped with protective devices to prevent rainwater from immersing into the

electronic compartment along cables or connectors in case of rain. The protective cover must consider the water outlet to prevent water accumu-
lation.

Position magnet — In order to ensure the accuracy of measurement, the installing bracket of position magnet must be made of non-magnetic
materials, such as screws, magnetic insulation gaskets, etc.

® Precautions: The sensor is magnetic sensitive equipment, which must keep away from the interference of external strong magnetic field. The
stability and accuracy of power supply should also be considered when measuring with high precision. In use, it is also necessary to prevent the
electronic bin from being impacted by foreign objects.

® External installation guide of RH pressure-resistant rod sensor

When mounted horizontally, longer sensors (measuring ranges greater than 1m) must be mechanically supported (made of Non-magnetically
permeable material).

Sector magnet Magnet ring/ Flange installation

sector magnet
o w— . jm
] \ pull
— Installation bracket (provided by user
Connecting rod _| o o (p Y )

Sensor rod (provided by user)

Fixing clamp for measuring FE Hydraulic Cylinder

%//////% rod (made of Non-magnetic material) brcton rod
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Installation Instruction

® Size and Installation Guidance of RP Aluminum profile Sensor

RP Series Aluminum profile provides a flexible and simple installation. In general, the sensor can be installed on
the machine surface with mounting clamps.

Stroke length starting point

61 12
——————————————— TR
= —/ Q]:@‘: I _______________ AN €
SN — [] I
L g | <
[ —/ oY §
4 - = 0 vlglo
L ]
iiiiii .
Wmﬁ W] < Mounting clamp W) 14.5
A 67 28 66 U U
""" Head non-usable area Stroke length End non-usable area ,0_01
Min. value 32 Position magnet zero
28 Non-magnetic conductive bracket (provided by users)
(1T
—
i I
1 L ] [ D ﬁ
to [ 1 [ ] [
Position magnet zero
28 Non-magnetic conductive bracket (provided by users)
1 [ ] [ D
1 [ ] [
17 u u

® Position measurements are achieved using two types of magnets:
1. The slider magnet moves along the guide rail of the aluminum profile shell, and the moving part is connected with the slider magnet
through a connector bearing;
2. The sector magnet is directly installed on the moving part and moves near the surface of the profile, with a gap of 3mm (x1mm).
3. The square magnet is directly installed on the moving part and moves near the surface of the profile, with a gap of 3mm (+2mm).

Non-magnetical permeable
supports and bolts

=]

u U

1.8

Schematic diagram of

Schematic diagram of
slider magnet installation

Mounting clamp installation installation of sector magnet

Slider magnet
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Installation Instruction

® Type selection of puII rod

20 | 27T%2 L 2043 Jr-i-
=T : TR
@ : g =-: :
SS | & k;') ) : e S :
© a2 Optional ®5or ®6 | [ RN R M5 internal |
S % : -I thread :
M5 external 9 ] |_ J e
thread g _—
A magnet end B inSta”ing end
M5 internal thread slider
20 2T%2 L
J SS © Optional ®5 or d6 M5 internal |
o = : thread
M5 external 3 s L o i
thread == S
M5 internal thread slider
20 | 272 L

M5 internal
thread

M5 external : :
thread

P12

20 , 27+2 L

M5 internal
M5 external thread

thread

P12

® Selection Guide

- ===

02

o

Connecting thread form: F : M 5 Internal thread/D : M 5 External thread

(OWBOEl Diameter of pull rod: 10, 12

(OOl Length of pull rod (L): Four digits, less than four digits are preceded by zero, M means metric system, unitmm
NIl Mounting thread form, two choices: C1: Intemal thread/C2: External thread

IR Mounting thread specification: M 5 / M 6: Tie rod diameter 1 0 m m option; M 8: Tie rod diameter 1 2 m m option

—

(@]
w =

Whether to equip plain bearings and their locking nuts: Y: Yes/N: No

® Selection examples:F10-L0200-C1-M5-N
Indicates: The diameter of pull rod is 10mm, the length of pull rod is 200mm, internal thread, thread specification is M5, without connector bearing.
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Selection of Cable Accessories for Industrial Ethernet

el -

Industrial Ethernet
B[ *  Less than 3 digits are preceded by zeros, and M means metric system, unit m
08

PVC sheath, blue, 8-core, shielded, CAT-5e,-40~85C
PUR sheath, green, 4-core, shielded, CAT-5e ES,-40~70C

ol canenpe
1
2
3

Two-end 4-pin male connector, M12, d-code

Two-end 4-pin right angle male connector, M12, d-code

One end 4 pin male connector, M12, d-code, one end shielded RJ 45 connector

NRNE : [BE

3 One end 4-pin right angle male connector, M12, d-code, one end shielded RJ 45 connector

® Selection examples: NET-M010-D11

Indicates: Ethernet cable, 10m long, PVC sheathed, blue, 8-core, CAT-5e standard, shielded,-40~85 C, 4-pin male connector at both ends, M12,
d-code.

Selection of SSI cable Accessories

£ 5 T o1 O O

..E SSI interface

Less than 3 digits are preceded by zeros, and M means metric system unit m

08-10 Cable type, outlet mode

.@. One end of 7 pins (M16) female connector, and one end scattered

HjO|3 One end of 7 pins (M16) right angle female connector, and one end scattered

One end of 7 pins (M16) female connector, and one end scattered

One end of 8-pin (M16) female connector,and one end scattered

01
02
03 One end of 7 pins (M16) right angle female connector, and one end scattered
04

cj|cjc|c

One end of 8-pin (M16) right angle female connector, and one end scattered

H: Cable type, PUR sheath, orange,-20~90 C
U: Cable type, PVC sheath, orange,-20~105C

@ Selection example: SSI-M005-HO1
Indicates: SSl interface cable, 5m long, PUR sheath, orange,-20~90 C, 7 pins (M16) female connector at one end, and the other end is scattered.
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) Selection of Analog/Start-Stop Cable Accessories

A=l ] 1=

01-03
... Analog/Start-Stop interface
04 -07 Cable length

.E *  Less than 3 digits are preceded by zeros, and M means metric system, unit m

0810

EB One end of 6 pins (M16) female connector, and one end scattered

Hf{O]3 One end of 6-pin (M16) right angle female connector, and one end scattered

ufojl One end of 6 pins (M16) female connector, and one end scattered
E One end of 8-pin (M16) female connector,and one end scattered

ujojs3 One end of 6-pin (M16) right angle female connector, and one end scattered

ujo|4 One end of 8-pin (M16) right angle female connector, and one end scattered

H:Cable type, PUR sheath, orange,-20~90°C
U: Cable type, PVC sheath, orange,-20~105°C

® Selection example:AST-M005-HO1

Indicates: Analog or Start-Stop interface cable, 5m long, PUR sheath, orange,-20~90°C, 6 pins (M16) female connector at one end, and the other end
is scattered.

Selection of CAN Bus Cable Accessories

Al -l -

[c]A]N] oaN bus

Cable length

IZ| * | = Less than 3 digits are preceded by zeros, and M means metric system, unit m

08-10 Cable type, outlet mode
m Cable type

PVC sheath, purple, 4 cores,-40~75°C

@. One end of 6 pins (M16) female connector, and one end scattered
One end of 5-pin (M12) female connector, and one end scattered
03 One end of5-pin (M12) female connector, and one end scattered
@ One end of 5-pin (M12) right angle female connector, and one end scattered
@ One end of 6-pin (M16) right angle female connector, and one end scattered
1)1 One end of 6-pin (M16) female connector
203 One end of5-pin (M12) female connector; One end 5-pin (M12) male connector

® Selection example: CAN-M015-C01

Indicates: CAN bus interface cable, 15m long, PVC sheath, purple, 4 cores,-40~75°C, 6 pins (M16) female connector at one end, and the other end is
scattered.
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Selection of Profibus-DP Cable Accessories
ol =

@EI Profibus-DP interface

Less than 3 digits are preceded by zeros, and M means metric system, unit m

07-09 Cable type, outlet mode

EI One end of5-pin (M12) female connector, and one end scattered
Hi|O0f2

One end of5-pin (M12) male connector, and one end scattered

One end of 5-pin (M12) right angle female connector, and one end scattered

One end of 5-pin (M12) right angle male connector, and one end scattered

One end of 6-pin (M16) male connector, and one end scattered

One end of 6-pin (M16) male connector, and one end scattered

One end of 6-pin (M16) right angle female connector, and one end scattered

One end of 5-pin (M12) male connector, One-end 5-pin (M12) female connector

One end of 5-pin (M12) right angle male connector; One-end 5-pin (M12) right angle female connector

One end of 6-pin (M16) male connector; One end of 6-pin (M16) female connector

H:Cable type, PUR sheath, purple, 2 cores,-20~80°C
Z:Cable type, PUR sheath, cyan, 5-core,-20~80°C

@ Selection example: DP-M020-HO1
Indicates: Profibus-DP interface cable, 20 meters long, PUR sheath, purple, 2 cores,-20~80°C, 5-pins (M12) female connector at one end, and the
other end is scattered.

® Selection example:DP-M015-Z56

Indicates: Profibus-DP interface cable, with a length of 15m, PUR sheath, cyan, 5 cores,-20~80°C, with 6 pins (M16) male connector at one end and
6 pins (M16) female connector at the other end.



