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Environment-Resistant Cylindrical

Proximity Switches
Model FL7M- -C

Do your proximity switches hold up in metal
processing lines?

Cables stiffen and disconnect
Liquid penetrates and internal circuits fail

Features
These proximity switches have a highly
oil-resistant polyurethane (PUR) cable. They
Please read “Terms and Conditions” from the following URL are designed for use in harsh coolant-filled
before ordering and use. environments like engine and transmission
https://www.azbil.com/products/factory/order.html processing lines at automobile plants.

[Notice] Specifications are subject to change without notice.
No part of this publication may be reproduced or duplicated

Other product names, model numbers and company names may be trademarks of the respective company. without the prior written permission of Azbil Corporation. nghly coolant-resistant polyurethane is
used for cable sheath/insulation.

Azbil Corporation .
Advanced Automation Company Standard models are available in M8, M12,
Yamatake Corporation changed its name to Azbil Corporation on April 1,2012. M18’ and M30ISIZES:

Aluminum-chip resistant models are
available in M12, M18, and M30 sizes.

1-12-2 Kawana, Fujisawa
Kanagawa 251-8522 Japan

URL: http://www.azbil.com Special cable molding method boosts the
seal with the sensor.
1st Edition : Jun. 2019-AZ
2nd Edition : Oct. 2019-AZ CP-PC-2254E
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There are good reasons why Model FL7M- C switches  are used in harsh environments exposed to coolant attacks.

Switches incorporate superior materials to meet

=\
“aall Effective countermeasures against coolant
the evolving needs of the manufacturing plant. I?’ intrusion.

In metal processing factories, to improve manufacturing speed and efficiency, Like the Model FL7M, Model FL7TM-__
the use of highly penetrating synthetic coolant has recently increased. coolant infiltration from the cable core.

This is a successful solution to the problem of coolant infiltration along the
When switches are under constant stress in such harsh environments... cable core wires.

[ Chloromethane (PVC) cables bloat or .
harden when attacked by coolant.
Eventually the insulation degrades and I ‘

the connection is lost, causing switch
malfunction.
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TEST

Hardening "/7é Switch protection and stability are verified

by product tests.

COOLANT IMMERSION TEST

For the soluble cutting oil immersion test,
an accelerated product life test was conducted under the conditions below.

Top: new Top: new

e e § i 00 hrs later Classification of test oil  |JIS classification Details of test Oil name

. As seen above, chloromethane (PVC) cables become severely . Water-insoluble cutting fluid| Equivalentto |Immersion in 70°C | gpaos
. type 3 No.8 oil for 500 hrs

deteriorated. Water-miscible cutling fiuid
ater-miscible cutting Tiuld | Equivalent to | Immersion in 70°C

(emulsion) type A1 No.1 oil for 500 hrs _ |EC90-T3

i 2 e l Water-miscible cutting fluid | Equivalentto | Immersion in 70°C | prg760
|f the cable is ; (soluble/synthetic) type A2 No.1 oil for 500 hrs

Note: The cutting oils used for these tests are products of Yushiro Chemical Industry Co., Ltd.

PUR...
CABLE BENDING TEST

PVC and PUR cables are tested according to the conditions shown to the left.
The table below shows the number of bends before the cable’s electrical connection

Top: new was lost.
Bottom: 2000 hrs later
M8 / M12 M8 / M12 M8 / M30 M8 / M30
. CERITEe standard bend-tolerant | standard bend-tolerant
In contrast, polyurethane (PUR) cable retains o -
almost the same appearance and performance. eve) | 7,000 240,000 7,000 581,000
FRUEMIEINEDS a0 e 285,000 36,000 639,000
Conditions (PUR)

Cable length : 500 mm Note: The values shown are measured values, not guaranteed ones.
Weight :500 g
Bend type  :90° left and right

(one 2-way movement

counts as 1 bend)
Bend rate : 60 bends/min

| v Bend radius : 6R

N\ Temperature : Normal

Very reliable oil-resistant
polyurethane (PUR) cables are
used in Model FL7M- -C environment-resistant

cylindrical proximity switches. For even harsher coolant environments,
use environment-resistant proximity switches.




ORDER GUIDE

[
i standard type

Aluminum-chip resistant type
Exterior . . Exterior
. . Operation Setting ot - - Operation Setting vt
S dist o Catalog list
A Size (0.0 ensing distance Mode indicator atalog listing Appearance Size (0.0) Sensing distance Mode indicator Catalog listing
Preleaded type (2 m cable)” Vs szn § § N.O. ® FL7M-2J6HD-C Preleaded type (2 m cable)*1 3 N.O. ° FL7M-2J6AD-C
F ! | | N.C. FL7M-2K6H-C Mi2 [ 2mm NG FL7M2K6A-C
o aom | 3 N.O. o FL7M-3J6HD-C > : -
; § § N.C. FL7M-3K6H-C i i 4mm N.O. bt FL7M-4J6AD-C
M18 h Tmm N.O. L FL7M-7J6HD-C N.C. FL7M-4K6A-C
: : : N.C. FL7M-7K6H-C 3 ! N.O. ° FL7M-8J6AD-C
M30 :  10mm N.O. [ J FL7M-10J6D-C M30 [N 8mm
; ; § N.C. FL7M-10K6-C | | N.C. FL7M-8K6A-C
Preleaded connector type (30 cm cable)™ Vs P 2m|3'n N.O. [ FL7M-2J6HD-CCO03 Preleaded connector type (30 cm cable)*2 N.O. ) FL7M-2J6AD-CCO03
: | | - - Zm
| | | N.C. FL7M-2K6H-CC03 / M2 [ 2mm NC. FL7M-2K6A-CC03
M12 3mm 3 3 N.O. [ J FL7M-3J6HD-CCO03 :
3 3 3 N.C. FL7M-3K6H-CC03 W18 §4 N.O. ® FL7M-4J6AD-CC03
e h o N.O. ° FL7M-7J6HD-CC03 - 4mm N.C. FL7M-4K6A-CC03
' i i N.C. FL7M-7K6H-CC03 3 3 N.O. P FL7M-8J6AD-CCO03
M30 1 :10mm3 N.O. o FL7M-10J6D-CC03 M30 8mm
; ; : N.C. FL7M-10K6-CC03 1 1 ‘ N.C. FL7M-8K6A-CCO3
*1. Bend-tolerant cables are available. Their catalog listings have the appended letters “-CR” (example: FL7M-2J6HD-CR). *1. Bend-tolerant cables are available. Their catalog listings have the appended letters “-CR” (example: FL7M-2J6AD-CR).
Also, 5 m cables are available. Their catalog listings have the appended letters *-C5/-CRS” (example: FL7M-2J6HD-CS5). Also, 5 m cables are available. Their catalog listings have the appended letters “-C5/-CR5” (example: FL7M-2J6AD-C5).
*2.0.5mand 1 m cables are available. Their catalog listings have the appended letters “-CC05” and “-CC1" respectively. *2.0.5 m and 1 m cables are available. Their catalog listings have the appended letters “-CC05” and “-CC1” respectively.
SPECIFICATIONS
I
[l Standard type Aluminum-chip resistant type
Size M3 M12 M18 M30 Size M12 M18 M30

FL7M-2_6H(D)-C FL7M-3_6H(D)-C FL7M-7 6H(D)-C FL7M-10_6(D)-C FL7M-2_6A(D)-C FL7M-4 6A(D)-C FL7M-8_6A(D)-C

Catalog listing Catalog listing

FL7M-2_6H(D)-CC03 FL7M-3 6H(D)-CC03 FL7M-7 6H(D)-CC03 FL7M-10_6(D)-CC03 FL7M-2_6A(D)-C03 FL7M-4_6A(D)-CC03 FL7M-8_6A(D)-CC03

Actuation method High-frequency oscillation (shielded) Actuation method High-frequency oscillation (shielded)

Rated sensing distance 240.2 mm 3+0.3 mm 7 £0.7 mm 10 #1 mm Rated sensing distance 2+0.2 mm 4 +0.4 mm 8 £0.8 mm

Standard target object 8x 8, 1 mm, iron 12 x 12, 1 mm, iron 18 x 18, 1 mm, iron 30 x 30, 1 mm, iron Standard target object 12 x 12, 1 mm, iron 30 x 30, 1 mm, iron 54 x 54, 1 mm, iron

Differential travel 15% max. of sensing distance Differential travel 20 % max. of sensing distanceble), output dielectric strength 30 Vdc

Rated supply voltage (operating voltage range) 12/24 Vdc (10 to 30 Vdc) Rated supply voltage (operating voltage range) 12/24 Vdc (10 to 30 Vdc)

Leakage current 0.55 mA max. Leakage current 0.55 mA max.

Control output Switching current 3 to 100 mA, voltage drop 3 V max. (at 100 mA switching current with 2 m cable), output dielectric strength 30 Vdc Control output Switching current 3 to 100 mA, voltage drop 3 V max. (at 100 mA switching current with 2 m cable), output dielectric strength 30 Vdc

N.O. type: Operation indication: Lights up (orange or green) upon output
Setting indication: Lights up (green) in stable sensing area

N.O. type: Operation indication: Lights up (orange or green) upon output

Indicator lamps Indicator lamps Setting indication: Lights up (green) in stable sensing area

N.C. type: Operation indication: Lights up orange upon output N.C. type: Operation indication: Lights up orange upon output

Ambient operating temperature —251t0 +70°C Ambient operating temperature —25t0 +70°C

Protective structure IP67 (IEC standard), IP67G (JEM standard) Protective structure IP67 (IEC standard), IP67G (JEM standard)

Circuit protection Surge absorption, load short-circuit protection, reverse connection protection circuit Circuit protection Surge absorption, load short-circuit protection, reverse connection protection circuit

Wiring method Preleaded, Preleaded connector Wiring method Preleaded, Preleaded connector

Cable Sheath Polyurethane (PUR) Cable Sheath Polyurethane (PUR)

Insulation Polyurethane (PUR) Insulation Polyurethane (PUR)
i Housing SuUs Ni-plated brass Housing SuUs Ni-plated brass
. |Switch . . Switch n
Material Sensing surface PBT Material Sensing surface PBT

Housing Polyurethane (PUR), PBT Housing Polyurethane (PUR), PBT

Connector | Holder Glass-lined polyester resin Connector|  Holder Glass-lined polyester resin
Contacts Gold-plated brass Contacts Gold-plated brass

WIRING DIAGRAMS SENSING AREA (typical)

I I Standard and aluminum-chip resistant types [l standard type Aluminum-chip resistant type
12 = Model FL7M-10_6_
Standard with standard

X

Preleaded connector type (N.C.) et

Sensing distance Y (mm)

30x30x 1 mm
iron target object

Preleaded type

Preleaded connector type (N.O.)

L ad
Standard X
target object 14
Y

The load may be connected to either pole.

The load may be connected to either pole.

The load may be connected to either pole.

10 ’7%

Sensing distance Y (mm)
o

N

o Li i

-16 -14 -12-10 -8 6 -4 -2 0 2 4 6 8
Sensing distance x (mm)

10 12 14 16

Model FL7M-7_6H_
with standard

18 x 18 x 1 mm

iron target object
Model FL7M-3_6H_
with standard

iron target object

i

K

46-14-12-10-8 -6 -4 -2 0 2 4 6 8 10 12 14 16

Sensing distance x (mm)

Model FL7M-8_6A_
with standard
54 x 54 x 1 mm

2x12x1mm T~ L iron target object
i j N L~
iron target object 6 Model FL7M-4_6A_
4t Model FL7M-2_6H_ with standard
with standard 30x30x 1 mm
8x8x1mm o 4 = iron target object

Model FL7M-2_6A_
with standard
12x12x 1 mm

iron target object



IEXTERNAL DIMENSIONS (for both standard and aluminum-chip resistant types) | E n v i ro n m e n t _ re s i s t a n t SW i tc h e s

(unit: mm)
Preleaded type
Environment-resistant photoelectric switches Model H2B
¢ Hexagonal nut . . . .
Toothed washer (iron) Hexagonal nut Toothed washer (iron 1 ?ndicamr lamp (nylon) P ro b | ems Mist coolants are often used near photoelectric sensors. Since most swithches are
M8 Sensing face Indicator lamp (1 side only; nylon) M12 Sensing face - By > made of resin, coolant intrusion through cracks in the case or lens, attenuation of light
(PBT) + (PBT) J Conductor (copper) . . imil | f h . f ti h £
X Cable protector  Conductor (copper) g Gable protecior intensity, and similar problems occur after a short period of time, and the number o
(standard = such cases is increasing.
type only) - = — R =
Polyurethane-
. insul);ted cable . .
| |50z 505/ | | Polyrethane insuated cabl Structural reinforcement to resist coolants
Housing = Protection for switch housing Protection for optical parts Protection for cable interior
tainl teel 33.8 Housing .
(stainless steel) s 2000 mi (Ni-plated brass) 2000 min. ‘ Cable port
5 | min. | High sealing performance by press-fit NBR seal
Insulated cable (oil-resistant, 0.3 mm?, 27/0.12 dia., 2-core), dia. 4.1 Insulated cable (oil-resistant, 0.3 mm?, 27/0.12 dia., 2-core), dia. 4.1 Before press fitting _ After press fitting
Cap color: blue Cap color: blue
} Glass lens cover
M18 Toothed washer (iron) Hexagonal nut M30 Tootheld washer (iron) Hexagonal nut | "NBR seall
Indicator lamp (nylon) Sensing face (PBT) Indicator lamp (nylon)
Sensing face (PBT) Cable orotector Conductor (copper) Conductor (copper) g Cable interior
P W« =H= _< Cable protector Epoxy potting prevents water intrusion
1 = 1\ I 8 ) : Water intrusion via
= inculntod oo cable relay terminal
Polyurethane-insulated cable :::;'I:::er go:i’rllznt'rESiStant 3 Pf::‘fl‘gts car;)lbe used
- { wi m cable
| {4202 360.2 |
37 ] i A
Housin Housing \ Epoxy resin fillin
(Ni—glat%d brass) a1 (Ni-plated brass) ) » poxy g
45 2000 min. 2000 min.
Insulated cable (oil-resistant, 0.5 mm2, 20/0.18 dia., 2-core), dia. 5.7 oreci 2 f -~ f : ; )
Cap color: blue gj;'iﬁgrcsﬁjz (oil-resistant, 0.5 mm?, 20/0.18 dia., 2-core), dia. 5.7 = No more need to worry about cracked cases or attenuation of light due to lens fogging
’ = High sealing performance ensures normal operation even after 500-hour immersion heat cycle test

Preleaded Connector type

Hexagonal nut Environment-resistant limit switch Environment-resistant limit switch
Mode SL1-_C Model 1LS-J

Indicator lamp (nylon

Hexagonal nut

Toothed washer (iron Indicator lamp (1 side only; nylon)
M8 Sensing face (PBT) % . - M12 Sensing face (PBT) X Cable o . . . . .
(standard 2 Cable protector S s 5| protector 13 * Internal plunger cup seal deteriorates, causing insulation failure
type only) iy :j . B P ro b | ems } * Springs break due to corroswr:n, causing faulty opt?ratlon ) o ]
1 comontar = The number of problems occurring after a short period of time is increasing.
18202 3402 Polyurethane- < N . ,‘:‘:
Housin ‘ 30 \M = 17202 iri‘;'?g‘i;%‘ﬁiﬂfe = Integrally molded seal (pin/rubber)
usi ] ; - . . .
(Stain,egs steel) 338 Housing Structur? that does not easily crack during sliding V-ring and O-ring provide
385 300 min. (Ni-plated brass) . Coolant is shut out a double seal
T B 300 min. Boot seal
Cap color: blue Cap color: blue
Hexagonal nut
M18 Toothed washer (iron Indicator lamp (nylon M30 Toothed washer (iron) Hexagonal nut
44 ] Indicator lamp (nylon)
Sensing face (PBT) Sensing face (PBT)
Cable protector @ Lock
5 3 rng 14.1)13
3] © A
i = ——= + +
. — g =
Connector X o Cobalt alloy C springs resist corrosion
g Polyurethane- s
4102 ) Polyurethane- = ins%lxa%tr;jt caart;Iee = .
E insulated cable Various types are Model Actuator type
Housing 37 Housing 300 mi i i
(Ni-plated brass) o 300 min. (Ni-plated brass) min. environment-resistant.| spL1-Ac Roller plunger Secured by
O-ring and Filled with
: . SL1-BC Boot seal roller plunger A
Cap color: blue Cap color: blue SL1DC c . 9 epoxy filling epoxy resin
- ross roller plunger
CONNECTOR WITH CABLE SL1-EC Long roller plunger
T 1 SL1-HC Plunger " V-dringbailnd Oiring between the head and shaft provide
. a double sea
@ Model PAS connector with cable SL1-PC Short roller lever = The internal switch terminals, the cable core, and the
Shape Power | Cable properties Cable length Catalog listing Core colors conduit set_:tio_n are filled with epoxy resin after the
Oil-resistant, PA5-4I1SX2CK . _ m New cup seal shape remedies problem of cracking connector is tightened ) )
DC polyurethane- 2m >-41SX2¢ ;: g[gg‘m’ ‘2‘: ‘g’lggﬁ followed by insulation deterioration = The joint between the housing and cover is sealed by
insulated 5m PA5-41SX5CK ' T = Cobalt alloy C springs resist corrosion by coolant O-ring and epoxy resin filling






