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Magnetically Coupled Rodless Cylinders
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HNPNS32 — Electronic Switch (NPN NO), flying lead
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Sensing Data

Ambient temperature range g
Temperature drift

Frequency of operating cycles f at Ug
Turn on time t

turn off time t

Utilization categories
Function—/supply voltage indication

Electrical Data
Rated operational voltage Ug
Supply voltage Ug
incl. ripple
Voltage drop Uy at | Stat./dyn.
Rated insulation volatage U;
Rated supply frequency
Rated operational current I
No-load supply current I, at Ug d./und.
Protected against polarity reversal
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f f LED |=—— 118 FLYING LEAD
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(°F/°C) -13 to +158 (-25 to +70)
(% of Sy) <= 0.3%/°C
(kHz) 10
(ms) .05
(ms) .05
DC13
YES
V) 24 DC
V) 10...30 DC
(% of Ug) 15
V) 1/~
V) 75 AC
(Hz) DC
(mA) 200
(mA) 25/13
YES

HNPNQ32 — 8mm connector
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Mechanical Data

Housing material

Material of sensing face

Connection

Degree of Protection IP
Rated shock: half-sinus, 30 g, 11 ms
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Polyamide
Polyamide
PVC cable
67

Rated vibration environment: 55 Hz, 1mm amplitude, 3 x 30

Ce
@

Female Connectors for Reed Switches and Hall Effect Sensors

Dimensions (mm)

TYPE ORDER CODE

Straight, 5 m Cable
Elbow, 5 m Calbe

PXCST
PXC90

® =

Straight Type

Elbow Type
==&

1 6 Information subject to change without notice. For ordering information or regarding your local sales office visit www.numatics.com.
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Magnetically Coupled Rodless Cylinders

MCR Series

Magnetically Coupled Rodless Cylinders

End of Stroke Proximity Switch

Prox Switch (NPN NO) Flying Leads - PX08NS
(PNP NO) Flying Leads - PX08PS

\ 30.5 ‘
‘ LED
M8x1 r—q
<13
Sensing Data
Repeat accuracy R
Ambient temperature range g4 (°C)
Operating frenquency f (Hz)
Utilization categories (DC)

Function indication

Electrical Data

Rated operational voltage Ug (
Supply voltage Ug V)
Voltage drop Uy at I Stat./dyn. (
Rated insulation volatage U; (

Load current capacity (mA)
Current consumption (mA)
Off-State Current I, (uA)

Protected againist polarity reversal
Short circuit protected
Load Capacitance (uF)

P

@

NP N/O
15BN

=) —
4 BK.
3 z BU 1 -

N

PN N/O

®_

15BN .
4;BK;

<5%

-25...470°C

1000
13
YES

24 DC
10..30 DC

<25

75 VDC

<25

200
/<12
<80
YES
YES
<1.00

Proximity Sensor

Prox Switch (NPN NO) 8 mm connector - PX08NQ

(PNP NO) 8 mm connector - PX08PQ

44
30
‘ LED
M8x1 E
—<13
Mechanical Data
Degree of protection per IEC 529 IP 67
Housing material stainless steel
Material of sensing face PBTP
Connection cable
No. of wires x gauge 3 x 26 AWG
Approvals cULus

Information subject to change without notice. For ordering information or regarding your local sales office visit www.numatics.com. 17
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MCR Series
Magnetically Coupled Rodless Cylinders

MC1 and MC2 Series Cushion Capacity Chart

Adjustable cushions are standard on the

MC1 & MC2 Series (16mm - 40mm Bores).
They reduce the end of stroke piston energy.
If the application exceeds the capacities listed
an external shock or deceleration circuit must
be incorporated.

Cushioning Capacity (Maximum Kinetic Energy)

12 Bore 16 Bore 20 Bore 25 Bore 32 Bore 40 Bore

in./Ibs. 3.79 10.68 20.33 33.12 64.71 101.26
Nm (0.43) (1.21) (2.30) (3.75) (7.32) (11.45)

Cushion Capacity — Weight versus Speed

12MM BORE 16MM BORE 20MM BORE 25MM BORE 32MM BORE 40MM BORE
PISTON SPEED MAXIMUM MASS MAXIMUM MASS MAXIMUM MASS MAXIMUM MASS MAXIMUM MASS MAXIMUM MASS
TO BE CUSHIONED TO BE CUSHIONED TO BE CUSHIONED TO BE CUSHIONED TO BE CUSHIONED TO BE CUSHIONED
infsec  (m/sec) Ib (kg) Ib (kg) Ib (kg) Ib (ka) Ib (ka) Ib (ka)
3.94 (0.1) 22046  (100.0) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
7.87 (0.2) 55.12 (25.0)  154.32  (70.0) N/A N/A N/A N/A N/A N/A N/A N/A
11.81 (0.3) 21.61 (9.8) 66.14 (30.0) 12125  (55.0) 198.42 (90.0) N/A N/A N/A N/A
15.75 (0.4) 11.02 (5.0) 37.48 (17.0) 66.14 (30.0) 110.23 (50.0) 198.42 (90.0) N/A N/A
19.69 (0.5) 7.17 (3.3) 22.05 (10.0) 39.68 (18.0) 66.14 (30.0) 127.87 (58.0) 209.44  (95.0)
23.62 (0.6) 4.96 (2.3) 14.77 6.7) 28.66 (13.0) 44.09 (20.0) 88.18 (40.0) 14110 (64.0)
27.55 0.7) 3.75 (1.7) 10.14 (4.6) 19.84 (9.0) 33.07 (15.0) 66.14 (30.0) 103.62  (47.0)
31.50 (0.8) 2.87 (1.3) 7.72 (3.5) 15.43 (7.0) 26.46 (12.0) 52.91 (24.0) 77.16 (35.0)
35.43 (0.9) 2.20 (1.0) 5.73 (2.6) 12.13 (5.5) 19.84 (9.0) 39.68 (18.0) 61.73 (28.0)
39.37 (1.0) 1.76 (0.8) 4.41 (2.0) 9.92 (4.5) 14.99 (6.8) 31.97 (14.5) 49.60 (22.5)

Cushion adjustment: To increase cushioning turn adjustment screw clockwise. All MCR
Series cushion adjustment screws are mechanically retained for safety and to prevent loss.

MC3, MC4 and MC5 Series Shock Absorbers

E; = Kinetic Energy + (propelling force x shock stroke)

Effective weight = E;
0.2 x Velocity?
Shocks
DIAMETER  PART NUMBER SHOCK EFFECTIVE WEIGHT  MAX. ENERGY CAPACITY INCH/LBS. ACCESSORIES
STROKE PER CYCLE E3 PER HOUR E4
in (mm) in (k) IN-LBS  (Nm) IN-LBS (Nm) JAMNUTS  SOFT PADS
12 mm NC-S0.2-1A 0.472 12 4.4-24 2--11 194 22 309,760 35,200 NU-17012 NU-17011
16 mm NC-S0.2-1A 0.472 12 4.4-24 2--11 194 22 309,760 35,200 NU-17012 NU-17011
20 mm NC-S0.25-3L 0.551 14 136 - 554 62 - 252 264 30 440,000 50,000 NU-21052 NU-21011
25 mm NC-S0.25-3L 0.551 14 136 - 554 62 - 252 264 30 440,000 50,000 NU-21052 NU-21011
32 mm NC-S0.5x19-2L 0.748 19 88 - 460 40 - 209 880 100 673,200 76,500 NU-21152 NU-21111
40 mm NC-S0.5x19-2L 0.748 19 88 - 460 40 - 209 880 100 673,200 76,500 NU-21152 NU-21111

More shocks are available, consult factory

1 8 Information subject to change without notice. For ordering information or regarding your local sales office visit www.numatics.com.
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MCR Series
Magnetically Coupled Rodless Cylinders

NuMate Interface Plates for MC3, MC4 and MC5 Series Guided Units

Enables the mounting of slides, grippers and rotary actuatiors incorporating the NuMate Mounting Pattern.

NuMate Transition Plate for Linear Guided Cylinders Model Number Chart

12 Bore 16 Bore 20 Bore 25 Bore 32 Bore 40 Bore
AP-010012 AP-010016 AP-010020 AP-010025 AP-010032 AP-010040 X &
Al "\
AH
AG
AF i
AE— A
AD—=— .

AC——
AB—~|

Numate Plate Kit Weight

C\{';} E For MC3, MC4 and MC5
} [ l Q@ I — Diameter Plate Weight Bolt Weight Total Weight
AO AN AM AL AK AJ 49 Ibs (kg) Ibs (kg) Ibs (kg)

| i - 12mm 0.38 (0.172) 0.015 (0.007)  0.44 (0.200)

J g—? —~TOR E 16mm 0.46 (0.209) 0.018 (0.008)  0.53 (0.240)

= 20mm 0.65 (0.295) 0.02(0.009)  0.73(0.331)

N e 25mm 0.93 (0.422) 0.023 (0.010)  1.02 (0.463)

4PLCS. L 32mm 1.76 (0.798) 0.038 (0.017)  1.91 (0.866)

bH o j J e 40mm 2.43 (1.102) 0.038 (0.017) 2.56 (1.161)

$8Lcs. A ShLcs. Transition Plate
2PLCS. EE
2PLGS. For MC3, MC4 and MC5

Transition Plate  Bolt P.N. Bolt Size Diameter Magnetically Coupled Compatibility with Motion Control Slides
AP-010012 127-413 M5 x 40 12mm SH031 LCO056 LC075 B04 - — -
AP-010016 127-353 M5 x 45 16mm SHO031 LC056 LCO075 B04 B06 - -
AP-010020 127-416 M5 x 55 20mm SH056 LCO056 LCO075 LC106 B04 B06 B08
AP-010025 127-620 M5 x 60 25mm SH056 LC056 LCO075 LC106 B04 B06 B08
AP-010032 127-432 M6 x 70 32mm SH075 LC075 LC106 LC150 - - -
AP-010040 127-432 M6 x 70 40mm SH075 LC075 LC106 LC150 = = =
PART
NUMBER DIAMETER AA AB AC AD AE AF AG AH
AP-010012 12 mm 0.74 (18.8) 0.90 (22.7) 1.12(28.3) 1.25 (31.8) 1.56 (39.6) 1.80 (45.6) 1.76 (44.7) 2.17 (55.0)
AP-010016 16 mm 0.75(18.9) 0.91(23.0) 1.12(28.5) 1.25 (31.8) 1.56 (39.6) 1.76 (44.7) 2.01 (50.9) 2.13 (54.1)
AP-010020 20 mm 0.84 (21.3) 1.07 (27.3) 1.38 (35.1) 1.57 (39.9) 1.95 (49.4) 2.25 (57.0) 2.41 (61.3) 2.62 (66.4)
AP-010025 25 mm 1.11 (28.3) 1.36 (34.5) 1.67 (42.4) 1.86 (47.2) 2.23 (56.7) 2.53 (64.3) 2.89 (73.3) 2.90 (73.7)
AP-010032 32 mm 1.22(31.0) 1.50(38.1) 1.88 (47.6) 2.18 (55.4) 2.56 (64.9) 2.95 (74.9) 3.78 (96.0) 3.38 (85.8)
AP-010040 40 mm 1.34(33.9) 1.50(38.1) 1.88 (47.6) 2.25 (57.2) 2.63 (66.7) 2.95 (74.9) 4.29 (108.9) 3.38 (85.8)
PART
NUMBER DIAMETER Al AJ AK AL AM A\ AO AP
AP-010012 12 mm 250 (63.5) 1.00 (25.4) 1.25 (31.8) 1.37 (34.9) 1.50 (38.1) 1.81 (46.0) 3.25 (82.5) 0.50 (12.7)
AP-010016 16 mm 2.75(69.9) 1.00 (25.4) 1.25(31.8) 1.37 (34.9) 1.50 (38.1) 1.81 (46.0) 3.50 (88.9) 0.50 (12.7)
AP-010020 20 mm 3.25(825) 1.25(31.8) 1.37 (34.9) 1.50 (38.1) 1.81 (46.0) 1.87 (47.6) 4.25 (108.0) 0.50 (12.7)
AP-010025  25mm  4.00 (101.6) 1.25(31.8) 1.37 (34.9) 1.50 (38.1) 1.81 (46.0) 1.87 (47.6) 5.00 (127.0) 0.50 (12.7)
AP-010032 32 mm 5.00 (127.0) 1.50 (38.1)  1.81 (46.0) 1.87 (47.6) 2.25 (57.2) 2.50 (63.5) 6.00 (152.4) 0.63 (16.0)
AP-010040 40mm  5.63(143.0) 1.50(38.1) 1.81 (46.0) 1.87 (47.6) 2.25 (57.2) 2.50 (63.5) 7.00 (177.8) 0.63 (16.0)
PART
NUMBER DIAMETER AQ BB CC DD EE FF GG HH
AP-010012 12 mm 0.75 (19.0) M5x.8 6-32 UNC .094/.095 (2.3/2.4) 10-32 UNC .125/.126 (3.1/3.2) 1/4-20 UNC  .187/.188 (4.7/4.8)
AP-010016 16 mm 1.26 (32.0) M5x.8 6-32 UNC .094/.095 (2.3/2.4) 10-32 UNC  .125/.126 (3.1/3.2) 1/4-20 UNC  .187/.188 (4.7/4.8)

AP-010020 20 mm 1.02 (26.0) M5x.8 10-32 UNC  .125/.126 (3.1/3.2) 1/4-20 UNC .187/.188 (4.7/4.8) 5/16-18 UNC .187/.188 (4.7/4.8)
AP-010025 25 mm 1.02 (26.0) M5x.8 10-32 UNC  .125/.126 (3.1/3.2) 1/4-20 UNC  .187/.188 (4.7/4.8) 5/16-18 UNC .187/.188 (4.7/4.8)
AP-010032 32 mm 1.58 (40.0) M6x1.0 1/4-20 UNC  .187/.188 (4.7/4.8) 5/16-18 UNC .187/.188 (4.7/4.8) 5/16-18 UNC .187/.188 (4.7/4.8)
AP-010040 40 mm 1.97 (50.0) M6x1.0 1/4-20 UNC  .187/.188 (4.7/4.8) 5/16-18 UNC .187/.188 (4.7/4.8) 5/16-18 UNC .187/.188 (4.7/4.8)

Dimensions = inches & (in parenthesis) = millimeters

Information subject to change without notice. For ordering information or regarding your local sales office visit www.numatics.com. 1 9
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Magnetically Coupled Rodless Cylinders

Theoretical Force

The forces listed below are theoretical. Due to Internal & external friction it is
recommended that 75% of the available cylinder force be utilized. If the system
requirement exceeds that value select the next larger bore size.

Maximum Thrust Force

dimensions = inches (dimensions in parenthesis = millimeters)

PRESSURE PSI (bar)
DIAMETER 50 (3.4) 60 (4.1) 80 (5.5) 100 (6.9)

Theoretical Thrust Force Ibf (N)

12 mm 4.4 (19.5) 7.0 (31.2) 8.8 (39.0) 10.5 (46.8) 12.3 (54.6) 14.0 (62.4) 15.8 (70.2) 17.5 (78.0)

16 mm 7.8 (34.7) 12.5 (55.5) 15.6 (69.3) 18.7 (83.2) 21.8 (97.1) 24.9 (110.9) 28.0 (124.8) 31.2(138.7)

20 mm 12.2 (54.2) 19.5 (86.7) 24.3 (108.3) 29.3 (130.0) 34.1 (151.7) 39.0 (173.3) 43.8 (195.0) 48.7 (216.7)

25 mm 19.0 (84.6) 30.4 (135.4) 38.0 (169.3) 45.7 (203.1) 53.3 (237.0) 60.9 (270.8) 68.5 (304.7) 76.1 (338.6)

32 mm 31.2 (138.7) 49.9 (221.9) 62.3 (277.3) 74.8 (332.8) 87.3 (388.3) 99.7 (443.8) 112.2 (499.2) 124.7 (554.7)

40 mm 48.7 (216.7) 77.9 (346.7) 97.4 (433.4) 116.9 (520.0) 136.3 (606.7) 155.8 (693.4) 175.3 (780.0) 194.8 (866.7)
Port Adapters

To Convert the standard NPT port to BSP
select the appropriate adapter.

Port Adapters — NPTF Male/BSP Female

NPT G THREAD PART NUMBER

10-32 M5 IN438-036-005
1/8 1/8 IN438-020-000
1/4 1/4 IN438-021-001

20 Information subject to change without notice. For ordering information or regarding your local sales office visit www.numatics.com.
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MCR Series
Magnetically Coupled Rodless Cylinders

Hydraulic Operation

The MCR Series Magnetically Coupled Rodless Cylinders are
rated for up to 100 PSI non-shock hydraulic operation.

When To Consider

Due to the non-compressible quality of hydraulic fluids

they may be utilized when slow speed, constant velocity or
constant force are critical. Since the MCR Series incorporates
a totally sealed barrel configuration it is well suited for low
pressure hydraulic operation.

Service
The hydraulic supply must be

2 :":I
regulated to no more than 100 PSI.
If a hydraulic supply is not available E
an air over oil tank can be utilized. A
sample circuit is shown.

N
=3

For more information concerning this
type of circuitry contact Numatics or
your local Numatics Distributor.

NOTE: The MC1 and MC2 Series will not include an adjustable
cushion when used in conjunction with hydraulic fluid.

P

Vertical Applications

When applying into a vertical orientation only 60% of

the magnetic coupling force should be considered. If the
application requires greater that 60% of the rated coupling
force the next size larger should be selected.

Lubrication

The internal piston seals and bearings are lubricated during
assembly. All Numatics MCR Series can be operated with a
non-lubricated air supply. If airline lubrication is supplied it
must be maintained for the life of the cylinder.

All carriages include a grease fitting. The mating grease
coupler is a Type D, DIN 3405 (Cup type) nipple, Part number
113-073. Carriages have been lubricated at assembly.
Additional grease is required after every 120 miles of travel. Do
not over fill the carriage or barrel wiper effectiveness may be
reduced. Utilize Grease EP-2.

Recoupling

Magnet decoupling can occur if the external force or weight
exceeds the rated coupling force of any given unit. To
recouple the carriage to the internal piston it is necessary to
manually push the carriage fully to the end of stroke where the
piston is located. If this continues the application should be
reviewed.

Information subject to change without notice. For ordering information or regarding your local sales office visit www.numatics.com.

Service or Repair

Numatics recommends that repair of any MCR Series be
performed by the factory or your local Numatics Distributor.

Ambient Conditions

The MCR Series Cylinders should not be used in areas where
they will be exposed to acids, chlorine or sulfur gas, organic
solvents, or ester type machine oils.

Do not install on equipment where metal particulate or dust is
present.

General Cylinder Care

¢ Do not scratch or damage the barrel or guide shafts. They
are bearing surfaces.

¢ Periodically clean cylinder barrel and external guide shafts.

e |f shocks are used for the deceleration of the load they
should be inspected on a regular basis to determine their
effectiveness and general condition.

¢ Do not scratch or damage the barrel or guide shafts. They
are bearing surfaces.

¢ Periodically clean cylinder barrel and external guide shafts.

¢ |f shocks are used for the deceleration of the load they
should be inspected on a regular basis to determine their
effectiveness and general condition.

21
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MCR Series
Magnetically Coupled Rodless Cylinders

Application Considerations

e |f the load is externally guided and the MC1 or MC2 Series is utilized a floating mounting bracket must be installed
between the cylinder carriage and the externally guided carriage. It will compensate for any nonparallel alignment between
them.

¢ To inch, jog, or stop a cylinder in a mid-position use a 3-position 5-function four-way valve. The middle position enables
pressurization of both sides of the piston. This will allow positive hold on cylinder position.

* For proper cylinder selection the following must be known. The orientation of the cylinder, stroke length, operating pressure,
velocity, and center of gravity of the load in respect to the carriage. This information is required to calculate dynamic
moments
and cushion capacity.

¢ In harsh environments consider a boot or bellows for added cylinder protection.

e Consider a slow start valve. Once the air is exhausted from the machine system vertically mounted cylinders may drift down.
Returning air to the system may cause damage to the cylinder or tooling due to the fact there is no pressure in the cylinder
for the flow control to meter. This condition may exceed the internal cushion, shock capacity, or magnet coupling force of the

cylinder.

e Position sensing can be achieved by incorporating the Numatics end of stroke inductive proximity switch or the rail mounted
magnetic switch. Rail mounting enables sensing along the entire stroke length.

e Guided units, MC3, MC4, and MC5 Series should always incorporate a shock at both ends. If you are using the adjustable
stroke kit a shock must be mounted into the hole provided.

NOTE: For technical questions or application assistance phone, 519-452-1777

22 Information subject to change without notice. For ordering information or regarding your local sales office visit www.numatics.com.
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