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Hydraulic Cylinder
7MPa Nominal Pressure

Series CHN

220, 925, 832, 240

Our Series CHN stainless steel tube hydraulic cylinder comes in four
small bore sizes and can handle nominal pressures of up to 7MPa.






Our stainless steel tube hydraulic cylinder
comes in 4 small bore sizes that can
ccommodate up to 7MPa of nominal pressure.

Sarles CirIN

220, 925, 832, 340

Retaining snap ring

Cushion valve

Equipped with
cushion mechanism

¢ A cushion seal system mechanism is
now a standard feature.

* Cushion valves are enhanced with a
non-slip retaining mechanism.

» The cushion valve is a discreet type
valve that does not protrude from the
cover face.

Cushion valve O

Qo

Auto switch

Q20
Built-in magnet

All cylinders come with a built-in
magnet as a standard feature. This
makes possible the mounting of an
auto switch for piston position
sensing even after the cylinder has
been installed.

Aluminum cover

Q

. Stainless steel tube o

Reduced cross sectional area Light weight

CHNg40
CH2g40

Using aluminum alloy for both the rod cover

When compared to the ¢
and head cover reduces overall weight.

same size tie-rod cylinder,

the cross sectional area of :
our Series CHN cylinder Model Weight (kg)
projects less than 45%, CHNB20-100 0.51
thereby attaining a better CHNB25-100 0.63
space savings.
CHNB32-100 0.89
CHNB40-100 1.51

Basic type with a 100 mm stroke

Series Variations

Series g)\lr%rsnslﬂ?(la Bore size (mm) Mounting bracket Auto Switch
20 Basic type .
* At o e Band mounting type
CHN 7.0MPa Front flange type Reed type
32 SR.)ear flange type Solid state type
40 ingle clevis type




/MPa

Hydraulic Cylinder

Series CHN

320, 925, 932, 340

How to Order

CHN

25

100

C/3

Mounting bracket

B Basic type

L Axial foot type

F Front flange type
G Rear flange type

C Single clevis type

Bore size ® L

20 20mm
25 25mm
32 32mm
40 40mm

lNumber of auto switches

Nil 2 pcs.
S 1 pc.
n "n" pcs.

® Auto switch type
[ Nil [ Without auto switch

DSelect applicable auto switches from
the table below.

b Cylinder stroke (mm)
Refer to the standard stroke table on page 2.

Ap P licable auto switches: Refer to "Best Pneumatics 2" for detailed auto switch specifications. Refer to pages 15 and 16 for auto switch circuits.

Load voltage Auto | Lead wire length (m)"
Type Special function Electrical | Indicator Wiring switch | 05 | 3 | 5 |None| Applicable load
entry light (output) bc AC model | (Ni) | ©) | @ | (V)
3-wire (NPN equiv.)| — 5V — C76 ® | ® | — | — [ICcircuit| —
Yes — B53 o e o | — — PLC
Grommet 12V | 200V or less Bt © |6 o —
- No B64 o | o | — | — —
2 Yes 100v C73 e o o | — Relay
% — No 5v, 12V | 100V orless| C80 | ® | ® | — | — |iCcircuit| PLC
s Connector L_Yes 2-wire 24v| 12v — C7l3C | e | @ |0 | ® —
o No 5V, 12V 24V C80C [ J [ ] [ ] ® |IC circuit
Terminal 12v — A33 — | —]1—] ® — PLC
conduit v A34 —|—=1=1 e —
es
DIN terminal 12v 100v, 200V Ad4 — -] — | @ — Eﬁléy
Diagnostic indication (2-color display) Grommet —_ — B59W o | o | — | — —
3-wire (NPN) H7A1 ® | & O | — -
5V, 12V
Grommet 3-wire (PNP) H7A2 | @ | @ | O | — |ccredt
) H7B ® | ® | O| —
— 2-wire 12v —
Connector H7C [ K [ ]
§ Terminal 3-wire (NPN) 5V, 12V G39 — | — | — | @ |ICcircuit
% conduit 2-wire 12V K39 — | — | — | @ —
@ ) o 3-wire (NPN) H/NW | ®© | @ | O | — - | Relay
g Diagnostic mdlcatlon Yes 3-wire (PNP) 24V |5V, 12V — H7PW | ® | e | o | — IC circuit PLC
° (2-color display) H7BW ° ° ol —
3 Water resistant (2-color display) Grommet 2-wire v H/BA | — | @ | O | — B
With timer 3-wire (NPN) 5V 12V G5NT | — | ® | O | — IC circuit
With diagnostic output (2-color display) ’ H7NF ® | o | O | —
Latch type with diagnostic output 4-wire (NPN)
(2-color display) — H7LF e | 0| — _
OLead wire length symbols: 0.5m ...... Nil (example) C73C 5m..... Z (example) C73CZ

3m

L (example) C73CL

Notes) « Solid state switches marked "O" are produced upon receipt of order.
« You do not need to specify "N" (i.e., without lead wire) for D-A3[], D-A44, D-G39, and D-K39. This is the only standard specification automatically available for these models.

N

N (example) C73CN

SVC




JIS symbol
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Hydraulic Cylinder: 7MPa Series CHN

Specifications

Action Double acting/Single rod
Fluid Hydraulic fluid
Nominal pressure 7MPa

Proof pressure 10.5MPa
Maximum allowable pressure 9MPa
Minimum operating pressure 0.3MPa

Ambient and fluid temperature

Without auto switch: —10° to 80°C

With auto switch: —10° to 60°C

Piston speed 8 to 300mm/s
Cushion Cushion seal
Rod end thread Male thread
Thread tolerance JIS class 2
Stroke length tolerance to 250mm :?j
251 to 800mm "y

0

Mounting types

Basic type, Axial foot type
Rear flange type, Front flange type
Single clevis type

Note) Refer to page 26 for definitions of terms related to pressure.

Accessories

Standard Strokes:

strokes for auto switch mounting.

Mounting types Basic Axial foot |Rear flange|Front flange |Single clevis
= . [ [ [ [ J
© | Mounting nut —
‘% 9 (2 pcs.) (2 pcs.) (1 pc.) (2 pc.)
& | Rod end nut [ J [ J [ J [ J [ J
Clevis pin — — — — —
s Single knuckle joint [ ] o [ J (] ®
‘S | Double knuckle joint
S| with pin) * g o ® g
Knuckle bracket (] [ J [ J (] [ J
Refer to page 3 for minimum

Hydraulic Fluid Compatibility

Bore size (mm) |Standard strokes (mm) | Long stroke Hydraulic fluid Compatibility
20 25 to 300 Standard mineral hydraulic fluid| Compatible
25 25 t0 400 WI/O hydraulic fluids Compatible
22 800 O/W hydraulic fluids Compatible
2510 500 Water/Glycol hydraulic fluids 0
40 Phosphate hydraulic fluids |Not compatible

OStandard strokes above have a minimal delivery time.
Consult with SMC for the manufacture of strokes other than

[JConsult with SMC.

the above.
Mounting Brackets: Part Nos. Auto Switch Mounting Brackets: Part Nos. (incl. band & screws)
Bore size (mm) 20 25 32 40 Auto switch models
i u] i _ - i Bore size
Axial foot CHN-LO20 | CHN-L025 | CHN-L032 | CHN-LO40 (mm) D-C7, D-C8 D-B5, D-B6 A3 DoAG
Flange CHN-F020 | CHN-F025 | CHN-F032 | CHN-F040 D-H7 D-G5, D-K5 ’
OWhen ordering the axial foot type, order 2 pieces for each cylinder.
20 BMA2-020 BA-01 BD1-01M
25 BHN3-025 BHN2-025 BD1-02M
32 BHN3-032 BGS1-032 BHN1-032
40 BHN3-040 BH2-040 BDS-04M

[Stainless steel mounting screw kits]
The following stainless steel mounting screw kits are available for use depending on the
operating environment. (Switch mounting bands are not included and should be ordered

separately.)

BBA3: D-B5, D-B6, D-G5, and D-K5
BBA4: D-C7, D-C8, D-H7
OWhen D-H7BAL switches are shipped mounted on a cylinder, the above stainless steel
screws are used. Also, when switches are shipped separately, BBA4 is included.

SVC

O
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Series CHN

Minimum Strokes for Auto Switch Mounting

(mm) /'\ Specific Product Precautions
No. of auto switches
Auto switch models 2 pcs. "n" pcs. 1 I_B- =-= -t- = -d-b-f - -h- -dl'- = 'i
: - - - pc. e sure to read perore nandling.
BT S Different sides Same side 1 9
slidles Site 1 Refer to pages 25 through 31 for
D-C7 50+45(n-2) 1 safety instructions, hydraulic |
D-C8 15 50 (=23, 4,50) 10 . g
i n_o —es I cylinder precautions and auto 1
D-H70] 15+45< 2 > I switch precautions. 1
D-H7OW 15 60 (n=2,4,60) 60 + 45 (n - 2) 10 N
D-H7BAL (n=2,3,4,50)
DA A\ Caution
g'g;gg 15 65 15 + 50 <n — 2> 10 When operating a cylinder for the first time, make
) - 2 sure to release the air at low pressure. When the air
D-H7C (n=2,4,6 M) 65+ 50 (n—2) ) X
2345 release is complete, operate the cylinder at reduced
D-H7LE 20 65 20 +50 <ﬁ> (n=2,3,4,50) 10 pressure, gradually increasing it to the normal
(=24 GZDE operating pressure. However, the piston speed at
: n ) this time should be adjusted to the minimum speed.
DY 15 75 | 15+%0 < 2 > 10
n=2460 | 75+55(n-2) | Mounting
n-2 (n=2,3,4,5M .
D-B59W 20 s | 2+50("52) 15 /A Caution
n=2,4,6
( y 1. When mounting with bracket mounting nuts,
D-A3 tighten them using the tightening torques in the
D-G39 35 100 35+30 (n - 2) 100 + 100 (n-2) 10 table below as a guide.
D-K39 (n=2,3,4,50) (n=2,3,4,50) -
D-A44 Bore size |Mounting nut wﬁ?ﬁgﬂ%@? Tightening
n: Number of auto switches (mm) thread flats (mm) | torque (N-m)
. 20 M22 x 1.5 26 45
Theoretical Output % | m2axis | = 0
Unit (N) 32 M30 x 1.5 38 85
Bore size | Rod size | Operating |Piston area Operating pressure (MPa) 40 M33x15 4 110
(mm) (mm) | direction | (mm?) 1 3 5 7 2. When mounted with one side attached and one
ouT 314 314 942 1570 2198 side urjattachgd (basic type arld flange type) and
20 10 operating at high speed, bending moment acts on
IN 235 235 705 1175 1645 the cylinder due to oscillation at the stroke end,
ouT 490 490 1470 2450 3430 which may cause cylinder damage. In this case,
25 12 IN 377 377 1131 1885 2639 insFaII brackets to suppress the oscillation of the
cylinder body, or reduce the piston speed enough
32 16 ouT 804 804 2412 4020 5628 so that the cylinder body does not oscillate at the
IN 603 603 1809 3015 4221 stroke end.
40 18 ouT 1256 1256 3768 6280 8792
IN 1002 1002 3006 5010 7014
Theoretical output (N) = Pressure (MPa) x Piston area (mm?)
Weights
(kg)
Bore size (mm) 20 25 32 40 | *Calculation method
- - (Example) CHNL20-100
E’ Basic type 0.27 0.37 0.53 1.05 (Foot type, 20, 100mm stroke)
g Axial foot type 0.51 0.63 0.91 1.59 | « Basic weight [IIIMIIIM0.51kg
2| Flange type 036 | 054 | 072 | 1.26 | *Additional weight [ID.12/50mm
bt ;
© : « Cylinder stroke [MMM.00MmM
m| Clevis type 0.25 0.45 0.67 1.00 0.51 +0.12/50 x 100 = 0.75kg
Additional weight per 50mm | 0.12 0.13 0.18 0.23

O
g



Hydraulic Cylinder: 7MPa Series CHN

Construction

Parts list
No. Description Material Note No. Description Material Note
1 |Rod cover Aluminum alloy Black anodized 14 | Magnet —
2 | Head cover Aluminum alloy Black anodized 15 | Snap ring Spring steel
3 | Cylinder tube Stainless steel 16 | Rod seal NBR
4 | Piston Stainless steel 17 | Scraper NBR
_ 220, 25: Stainless steel | Hard chromium 18 | Piston seal NBR
5 |Piston rod :
@32, 40: Carbon steel electro plating 19 | Tube gasket NBR
6 | Magnet plate Stainless steel 20 | Cushion seal —
7 | Cushionring A Carbon steel 21 |Back-up ring Resin
8 |Cushionring B Carbon steel 22 | Cushion valve seal A NBR
9 |Bushing Lead bronze 23 | Cushion valve seal B NBR
10 | Cushion valve Carbon steel 24 | Piston gasket NBR
11 | Snap ring Spring steel 25 | Rod end nut Carbon steel
12 | Air release valve Alloy steel 26 | Mounting nut Carbon steel
13 | Check ball Bearing steel

Replacement parts: Seal kits

Bore size (mm) Seal kit no. Kit components
20 CHN20-PS
25 CHN25-PS Nos.16 to 20, and 22
32 CHN32-PS from the chart
40 CHN40-PS

[OSeal kits consist of items 16 to 20, and 22, and can be ordered by using the seal kit
number for each bore size.

O
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Series CHN

Dimens

ions

Basic type: CHNB

Width across flats E

MM Width across = GA2 GB2 NN
|
Width across\ flats B2
flats B1
1 /\
(—\ i © T 8 i
=5 =
[a) _ PN - - _ PN < |
S tfill Jt;j . =
H >
N/
L | =
i 2
H1
b H2 | | [GAL GB1
Effective
thread 3 GA3 2-Rc P GB3
A | K F NA Air release Air release NB Air release
H S + Stroke -
ZZ + Stroke
(mm)
Bore size | Stroke range |Effectivethread) o | B1 | B2 | D | E | F |GA1|GA2|GA3|GBL|GB2|GB3| H | HL | H2 | 1|
(mm) (mm) length (mm)
20 25 to 300 15.5 18 | 13 | 26 | 10 | 8 | 16 | 10 | 12 | 12 8 | 10 | 10 | 41 5 8 | 31
25 25 to 400 19.5 22 | 17 | 32 | 12 | 10 | 16 | 10 | 12 | 12 8 | 10 | 10 | 46 6 8 | 34
32 25 to 500 21 24 | 22 | 38 | 16 | 14 | 19 | 11 | 13 | 13 10 | 10 | 53 8 9 | 40
40 25 to 500 21 24 | 24 | 41 | 18 | 16 | 21 | 12 | 17 | 17 | 11 | 16 | 16 | 54 | 10 | 11 | 48
(mm)
Bore size IA K MM NA | NB NN p s | T| VvV |w]|zz
(mm)
20 238008 | 5 M8x125| 17 | 15 | M22x15 | 1/8 | 81| 95| 45 | 65 | 138
25 258 058 | 55 | M10x1.25| 17 | 15 | M24x15 | 18 | 81|11 | 35 | 55 | 143
32 3187055 | 75 | M14x15 | 18 | 15 | M30x15 | 1/8 | 87 |13 | 3 4 159
40 34i80% | 75 | M16x15 | 22 | 21 | M33x2 1/4 | 108 | 16 5 0 183
5
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Hydraulic Cylinder: 7MPa Series CHN

Axial foot type: CHNL

H GA2 GB2 ]}
[y
A K F ‘GAl Rc P Rc P GB1 Cushion valve
i | |
Efectie H2 width across flals B2/ Cushion valve Cushion valve
H1 width across flats B1
MM —
\ v\ I
a L - - -
E
—/ H K ; /ﬂ 4-gL.D
Width across flats E \_/ | )|
GA3 GB3
bkl ]
NA Air release Air release NB
X S + Stroke X
Y LS + Stroke Y LX
ZZ + Stroke Lz
(mm)
Bore size | Stroke range |Effectivethread| A | B1 [ B2 | D | E | F |GAl|GA2| GA3|GBL1|GB2|GB3| H | HL | H2 | | K
(mm) (mm) length (mm)
20 25 to 300 15.5 18 13 26 10 8 16 10 12 12 8 10 10 41 5 8 31 5
25 25 to 400 19.5 22 17 32 12 10 16 10 12 12 8 10 10 46 6 8 34 55
32 25 to 500 21 24 22 38 16 14 19 11 13 13 10 10 53 9 40 75
40 25 to 500 21 24 24 41 18 16 21 12 17 17 11 16 16 54 10 11 48 7.5
(mm)
Bcz:;\emsi)ze LD | LH | LS | LT | LX | LZ MM NA | NB P S T \Y, W X Y Y4
20 7 25 121 | 5.5 40 55 M8x1.25| 17 15 1/8 81 95| 45 6.5 20 9 151
25 7 28 121 | 5.5 40 55 M10x 1.25| 17 15 1/8 81 | 11 3.5 5.5 20 9 156
32 7 30 133 | 6 45 60 M14 x 1.5 18 15 1/8 87 | 13 3 4 23 9 172
40 9 35 158 | 6 55 75 M16 x 1.5 22 21 1/4 | 108 | 16 5 0 25 11 198
6
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Series CHN

Dimensions

Front flange type: CHNF

Width across flats B2

O
:

Cushion valve T V RcP MM Width across flats B1 GA2 Rc P RcP GB2 NN
H2 GA1l Cushion valve Cushion valve GB1
| |-
H1 /7<
i |
Y
) H i
[a) —
® & ; 9 ' Te 30
o) H N = /
: /|
Width across flats E, _— Air release Air release
Effective
thread FT|GA3 GB3
4-gFD L
— A K| F NA NB
FX H S + Stroke 3
FZ ZZ + Stroke
(mm)
Bore size | Stroke range Bffective thread) o | B | B1 | B2 | D | E | F | FD | FT | FX | FY | FZ | GAl| GA2 | GA3| GB1| GB2
(mm) (mm) length (mm)
20 25 to 300 15.5 18 | 38 | 13 | 26 | 10 8 | 16 7 6 | 51 | 21 | 68 | 10 | 12 | 12 8 | 10
25 25 to 400 19.5 22 | 44 | 17 | 32 | 12 | 10 | 16 7 9 | 53| 27 | 70 | 10 | 12 | 12 8 | 10
32 25 to 500 21 24 | 50 | 22 | 38 | 16 | 14 | 19 7 9 | 55 | 33 | 72 | 11 | 13 | 13 10
40 25 to 500 21 24 | 60 | 24 | 41 | 18 | 16 | 21 | 9 9 | 66 | 36 | 84 | 12 | 17 | 17 | 11 | 16
(mm)
B‘z{gmsgze GB3| H |HL | H2 | | IA K MM NA | NB NN Pl s | T | Vv |w]|zz
20 10 | 11 5 8 | 31 | 238308 | 5 M8x125| 17 | 15 | M22x15 | 1/8 81| 95| 45 | 65 | 138
25 10 | 46 6 8 | 34 | 258308 | 55 | MIOx125| 17 | 15 | M24x15 | 1/8 81| 11 35 | 55 | 143
32 10 | 53 8 9 | 40 | 318305 | 75 | M14x15 | 18 | 15 | M30x15 | 18 87 | 13 3 4 159
40 16 | 54 | 10 | 11 | 48 | 34f800% | 75 | M16x15 | 22 | 21 | M33x2 14 | 108 |16 | 5 0 183
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Hydraulic Cylinder: 7MPa Series CHN

Rear flange type: CHNG

Width across flats B1 Width across flats B2
MM NN GA2 Rc P Rcp GB2 RcP V T Cushion valve
HL S GA1 /Hshion valve Cushion valvT\ GB1
. W ] a R N N
: €

NS I |

© N
- \ z / >_<
: — N - T
Width across flats E . . —
—_— Air release Air release
Effective
4-gFD

]

1A

oD
©

%N;\
Z

thread 3 | |GA3 GB3
e
A K F NA NB
H S + Stroke FT|H2 FX
ZZ + Stroke Fz

(mm)
Bore size | Stroke range |Effectivethreadl A | B | B1 [ B2 | D | E | F | FD | FT | FX | FY | FZ | GA1 | GA2 | GA3| GB1 | GB2
(mm) (mm) length (mm)
20 25 to 300 15.5 18 | 38 | 13 | 26 | 10 8 | 16 | 7 6 | 51 | 21 | 68 | 10 | 12 | 12 8 | 10
25 25 t0 400 19.5 22 | 44 | 17 | 32 | 12 | 10 | 16 | 7 9 | 53 | 27 | 70 | 10 | 12 | 12 8 | 10
32 25 t0 500 21 24 | 50 | 22 | 38 | 16 | 14 | 19 | 7 9 | 55 | 33 | 72 | 11 | 13 | 13 8 | 10
40 25 t0 500 21 24 | 60 | 24 | 41 | 18 | 16 | 21 | 9 9 | 66 | 36 | 84 | 12 | 17 | 17 | 11 | 16
(mm)
Bfgﬁ nﬁi)ze GB3| H | H1 | H2 | | IA K MM NA | NB NN P S| T |V |w]|zz
20 10 | 41 5 8 | 31 | 2383% | 5 M8x125| 17 | 15 | M22x15 | 1/8 | 81| 95| 45 | 65 | 138
25 10 | 46 6 8 | 34 | 25839 | 55 | M10x1.25| 17 | 15 | M24x15 | 1/8 | 81|11 | 35 | 55 | 143
32 10 | 53 8 9 | 40 | 31:80% | 75 | M14x15 | 18 | 15 | M30x15 | 1/8 | 87 |13 3 4 159
40 16 | 54 | 10 | 11 | 48 | 34f830% | 75 | M16x15 | 22 | 21 | M33x2 14 | 108 |16 | 5 0 183

O
:



Series CHN

Dimensions

Single clevis type: CHNC

Width across flats B1

MM NN GAZ Rep ReP  GBg RcP VvV T  Cushion valve
H1 GA1l Cushion valve Cushion valve GB1
g @CD
Push press fitting
i ’ O i
N v i
g A B | ? ) ) ) N - 38 :‘: =23
SR é
= \ ? A4
L
Width across flats E . .
T | tfective Air release Air release /
thread GA3 EEE
A K F NA NB
i S + Stroke U -0.1
Z + Stroke RR CX-02
ZZ + Stroke ]}
(mm)
Bkt | Siuke Ehge |EEislneed g g0 cD CX | D | E | F |GAL|GA2|GA3|GB1|GB2|GB3| H | HL | |
(mm) (mm) length (mm)
20 25 to 300 15.5 18 | 13 | 1079 6 | 10 | 8 | 16 | 10 | 12 | 12 8 | 10 | 10 | 41 5 | 31
25 25 to 400 19.5 22 | 17 10 ‘3 16 | 12 | 10 | 16 | 10 | 12 | 12 8 | 10 | 10 | 46 6 | 34
32 25 to 500 21 24 | 22 12 1 16 | 16 | 14 19 | 11 | 13 | 13 10 | 10 | 53 40
40 25 to 500 21 24 | 24 16 ‘5o 24 | 18 | 16 | 21 | 12 | 17 | 17 | 11 | 16 | 16 | 54 | 10 | 48
(mm)
B"([Tfmsgze IA K MM NA | NB NN P |RR| S T | U V | W |z | zz
20 238908 | 5 M8x1.25| 17 | 15 | M22x15 | 1/8 |135| 81| 95| 14 | 45 | 65 | 136 | 150
25 25f8 0% | 55 | M10x1.25| 17 | 15 | M24x15 | 18 |145| 81|11 | 15 | 35 | 55 | 142 | 157
32 31f870% | 75 | M14x15 | 18 | 15 | M30x15 | 1/8 |185| 87|13 | 20 | 3 4 | 160 | 179
40 34f80% | 75 | M16x15 | 22 | 21 | M33x2 14 | 225|108 | 16 | 20 | 5 0 |182 | 205

O
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Accessories (Standard)

Hydraulic Cylinder: 7MPa

Series CHN

Rod end nut Mounting nut
Material: Carbon steel Material: Carbon steel
0° o
2 20
- D S D
H . Hl,
Applicable Applicable
Part no. bore size (mm) d H B © D Part no. bore size (mm) d H B © D
NT-02 20 M8 x 1.25 5 13 15.0 | 125 S0-02 20 M22 x 1.5 8 26 30 26
NT-03 25 M10 x 1.25 6 17 19.6 | 16.5 SO-03 25 M24 x 1.5 8 32 36.9 32
NT-04 32 M14 x 1.5 8 22 254 | 21.0 S0O-04 32 M30x 1.5 9 38 43.9 38
AC-NI-50 40 M16 x 1.5 10 24 27.7 | 23 S0O-05 40 M33 x 2.0 11 41 47.3 41
10
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Series CHN

Accessory Brackets (Optional)

I-shaped single knuckle joint

Bracket for clevis type

Material: Cast iron

220: 1-02 232: 1-04 4-J counter bore
225: 1-03 240: IHN-04 T\‘
Material: Rolled steel plate Material: Rolled steel plate
>
| @NDH10
MM o
MM @NDH10 < ?9 ] 2
% - '_9“ _;__) === | |
y R ‘ gUns
Al }11» Z A1 U1
L1 L1 NX T @
w ="\
of !
Applicable Applicable
Part no. b"(ﬁrﬁ')ze Air | BE1 | L1 MM R1 | U1 | NDHio | NX Part no. b%ﬁr%l)ze A|B|C|D| U |E|F|G|H|I|J|K|L|M|R
1-02 20 16 | 20 | 36 | M8x1.25(10 | 14 | 9°%% | 933 AD-FI-20| 20 |46|60|22|16| 10%% 30|28 |65|55/10|12| 7 |[M4|55]10
1-03 25 18 | 20 | 38 |[M10x1.25|10 | 14 | 9% | 9 AD-FI-25| 25 |46|60|22|16| 10%% |30|30 |65|55[10[12| 7 [M4[55|10
1-04 32 22 | 24 | 55 |[M14x1.5 [155| 20 | 123 | 16303 AD-FI-32| 32 [56)80|30|16| 120" |36/40|10| 9 [13[12|7 [M5| 7 |12
IHN-04| 40 22 | 24 | 55 |[M16x1.5 [155| 20 | 157" | 1633 AD-CHN-40| 40 |6488|30|24| 1637 |44(43|10| 9 [13]16] 9 |M5|10]12
Y-shaped double knuckle joint Bracket pin
220: Y-02 232: Y-04C Material: Carbon steel
225: Y-03 240: YHN-04
Material: Rolled steel plate Material: Cast iron
QR K] 2-gD drill through c1
=" BIEne e
B —
MM @NDH10 @NDH10 A _
o u - I I Chamfer B
< N\ ) A
AlllUi| =2 A || Uz
L1 L1
Applicable Bore size
Part no. bO(:%nS‘ll)Ze A1 | E1| L1 MM Ri| U1 | NDH1o0 NX [NZ Part no. (mm) A B Ci7 D Cotter pin
Y-02 20 [16[20[36| M8x1.25(12 |14 | 9% | 912 |18 AD-EI-20 20 455 | 355 10 0% 32 32 161
Y-03 25 |18]20[38|M10x1.25(12 [14 | 9°¢™ | 912 |18 AD-EI-25 25 455 | 35,5 10 e 32 | 7%
Y-04C | 32 |22[24|55|M14x15 [13[25 | 1278 | 1633 | 38 AD-EI-32 32 52 | 42 12 35 4 4 % 20l
YHN-04| 40 [22|24[55|Mi6x15 [13 [25 | 15°0 | 16155 | 38 AD-CHN-40 40 60 | 50 16 0638 4
Knuckle pin
220, 825 232 240
Part no.: CDP-1 Part no.: CDP-3 e Part no.: CDPN-4 88
Material: Carbon steel oo Material: Carbon steel &3 Material: Carbon steel ‘?c;’
g5 S )
33 2-93 drill through 2 2-93.2 drill through 5
o B g S
gl g & 7
*l:-—-—---* ! %-E}(i-—-— —G e -
175 19.2 175 4 417 5 a7
1.15 25 1.15 49.7 49.7

Snap ring: C type 9 for shaft

11

O

Cotter pin: 23 x 18l

Cotter pin: 3.2 x 20l



Series CHN
Auto Switch Specifications

Refer to "Best Pneumatics 2" for detailed auto switch specifications.

L

Auto Switches: Proper Mounting Positions and Mounting Heights for Stroke End Detection

D-C7, D-C8 D-H7[1, D-H7[w, D-H7[JF, D-H7BAL
Approx. Hs 8.5 Approx. Hs 8.5 M Auto switch
i H _ |_| ‘u
T =S e 15
_ 1
Al 26 | \Autoswitch [B] - A | B
(36)
ODimensions inside ( ) are for D-H7LF.
D-C73C, D-C80C D-H7C
Approx. Hs Approx. Hs 8.5 Auto switch
- - 3 i [&
Al 382 | % B
D-B5, D-B6, D-B59W D-A3, D-G3, D-K3
Approx. Hs 12 Auto switch Approx. Hs 36 Auto switch
v
i [
_ @ | _
S % .
x
Al 33 6.5 B A
D-G5, D-K5, D-G5[ W, D-G5BA, D-K9W, D-G59F, D-G5NT D-A44
Approx. Hs 12 Auto switch Approx. Hs
] o |
\
ST e e s e
N
all sz | N B A
Proper auto switch mounting positions (mm)
D-C70] D-H7O D-G39
D-C80 D-B50I D-H7C D-K39
Bore size D-C73C D-B64 D-H7OW DL AT ey D-A30
(D) D-C80C D-H7BAL D-Ad4
A B A B A B A B A B A B A B
20 19 11 12.5 45 | 175 95 | 14 6 16 8 15.5 75 | 12 4
25 205 | 105 | 14 4 19 9 15.5 55 | 175 75 | 17 7 135 35
32 235 | 125 | 17 6 22 11 18.5 75 | 205 95 | 20 9 16.5 55
40 285 | 185 | 22 12 27 17 235 135 | 255 155 | 25 15 215 115
Auto switch mounting heights (mm)
D-C7
D-C8 D-B5 D-G39
D-H7 D-B6 B-C73C D-K39
Bore size D-H7OW D-B59W pRosie D-A33 D-A44
(mm) D-H70F D-G5NTL AR D-A34
D-H7BAL
HS HS HS HS HS
20 25 28 275 62 72
25 27 30 29.5 64 74
32 30.5 335 325 66 76
40 345 375 37.0 705 80.5
12
ZS\NC



Hydraulic Cylinder
Auto Switch Specifications

/\ Specific Product Precautions

: Be sure to confirm auto switch precautions on pages 29 through 31 before handling auto switches. 1
Auto Switch Common Specifications Auto Switch Hysteresis

- - - Hysteresis is the distance between the position at which piston
Type Reed switch Solid state switch movement operates an auto switch and the position at which
Leakage current None séwir_e: .11)0% orI less movement in the opposite direc‘tion turns the switch OFF. This

“Wire: 2maA or 1ess hysteresis is included in part (one side) of the operating range.
Operating time 1.2ms 1ms or less™®
Impact resistance 300m/s? 1000m/s?
Auto switch

Insulation resistance | 50MQ or more at 500VDC (between lead wire and case)

= m .
Withstand voltage 1500VAC for 1min. 1000VAC for 1min. i 7 I g

(between lead wire and case) | (between lead wire and case) [
Ambient temperature —10° to 60°C Switch T
[1) Electrical entry: Connector types (C73C and C80C) are 1000VAC for 1 minute ope_rgting <:

(between lead wire and case). position Hyst Note) (Reed switch: 2mm or less )
steresis - )
[02) Except solid state switch with timer (G5NTL). (ON) Y Solid state switch: Imm or less
Lead Wire Length
. . . . Switch T
Lead wire length indication operating I
position

(Example) (OFF)

D_B 54 Note) The amount of hysteresis varies with the operating environment and is

not guaranteed. Consult with SMC regarding applications in which
hysteresis becomes a problem.

Lead wire length

Nil 0.5m
L 3m
Z 5m

NU None

OApplicable only to
connector type switch
D-00OC.

Note 1) Lead wire length: Z (5m) applicable auto switches
Reed: D-B53, D-B54, D-C73(C), D-C80C
Solid state: All types are produced upon receipt of order
(standard).

Note 2) The standard lead wire length is 3m for solid state switches
with timer and water resistant 2-color display solid state
switches (0.5m is not available).

Part nos. for lead wire with connector
(applicable only to connector type)

Part no. Lead wire length
D-LCO05 0.5m
D-LC30 3m
D-LC50 5m

13
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Contact Protection Boxes: CD-P11, CD-P12

Auto Switch Specifications

<Applicable switch models>

D-C7, D-C8, D-C73C, D-C80C

The above auto switches do not have built-in contact protection circuits.
1. The operating load is an induction load.

2. The length of wiring to the load is 5m or more

3. The load voltage is 100VAC or 200VAC.

A contact protection box should be used in any of the above
conditions. Otherwise, the life of the contacts may be reduced. (They may
stay on continuously.)

Furthermore, even in the case of a type having an internal contact
protection circuit (D-A34, D-A44, D-B54, D-B64, D-B59W), if the length of
the wiring to the load is extremely long (30m or more) and a PLC
having a large rush current is used, consult with SMC as a contact
protection box may be necessary.

Contact protection box specifications

Part no. CD-P11 CD-P12
Load voltage 100VAC 200VAC 24vDC
Maximum load current 25mA 12.5mA 50mA

DOLead wire length — Switch connection side: 0.5m
Load connection side: 0.5m

O

Internal circuits
Lead wire colors inside [ ] are those prior to conformity with IEC standards.

CD-P11
f—— -

O— ouT

|
|

H coil 1 Brown [Red]
Surge absorber: X |
|

Blue [Black]
CD-P12

OUT (+)
Brown [Red]

ouT ()

Blue [Black]

Dimensions

L

cDP Ll ? %
[«
VOLT 7! @

T
o
=
=
@

4.4 E
©
—
23.

38
46

Connection

To connect a switch unit to a contact protection box, connect the lead wire
from the side of the contact protection box marked SWITCH to the lead
wire coming out of the switch unit.

The length of the lead wires between the switch unit and contact protection
box should be no more than 1m, and they should be placed as close
together as possible.

SVIC 14



Hydraulic Cylinder
Auto Switch Specifications

Auto Switch Internal Circuits

Lead wire colors inside [ ] are those prior to conformity with IEC standards.

Reed switches

! Red ! Green

Red

Contact
D-C73 D-C73C protection box
CD-P12
e Brown  .o-oo--o-o
Contact ~oouT +) : LED ' [Red] + Choke coil;
protection 1 Brown [Red] : ' H o 0UT (+)
box : : : : i Brown [Red]
: -~ s . v X-Zener !
CD-P11 :-’E H H diode
CD-P12 —00UT (1) § : ' :
Loeoo-eo-! Blue [Black} 8 H . L 00UT (1)
L iiceioo.... Blue Looe-oo---.! Blue[Black]
D-C76 [Black]
CTTTUEDT T + DC (+)
' LED '
; S Brown [Red] o D-B59W Choke col
: . . g oUuT (+)
12 |\ Reverse : OUT 9] . Brown [Red]
1 Z(|| current 1 Black 5 Reed switch " diode
1 2(]) prevention: [white] 8
' g diode H — -
L. : DC () = 35
Blue ©=
[Black] £ g LED
D-C80, D-C80C = Ut
Blue [Black]
“Contact } ' . .
= t 0 0UT (¥) .
g protection  grown (Red] Indicator light: Display method
' & box ' ON
=1 e ; v
'8 coPLL ¢ © j :
4 ~o OUT ( Operati H H
S CD-P12 _: Blue [Black] Operating range | E E OFF
D-B53 Elndicatori :

Reed switch LED
OUT () o———= R MN—1——o0uT(+)

Blue [Black] Resistor Brown [Red] Optimum operating position
~
1
Zener diode
D-B54
Zener diode
Choke coil
Reed switch
OUT () ~ 0— 0 OUT (+) ~
Blue [Black] Resistor LED Brown [Red]
N
Surge absorber
D-B64
Choke coil
OUT (5) ~o— OUT () ~
Blue [Black] Reed switch Brown [Red]
Surge absorber
D-A33

OUT () o— o OUT (+)
Terminal No. 2 ' Resistor i\ Terminal No. 1
i NI :
| - :
' Zener diode H
D-A34, D-A44
CoTT Choke coil .

Lo OUT (+) ~
H Terminal No. 1

15 ZSs\C



Auto Switch Specifications

Lead wire colors inside [ ] are those prior to conformity with IEC standards.

Solid state switches

of switch

Main circuit

I—Kl—i—o DC (+)

D-H7A1 D-H7PW
H DC (+)
: ; glg)v(;n) [Red] : Brown [Red]
: é s " oouT HCE ouT
=] ' Black [White] s Black [White]
Lo |E@s : : :
CoLE : : é% :
' 5 E to DC()
: : LR LR ' Blue [Black]

DC (-)
Blue [Black]

D-H7BAL, D-H7BW

: i Brown [Red]
HEs i
our 1 .
Terminal No. 2 |85 H
V= :
: s——-0 OUT (-)

Main circuit
of switch

ouT
Black [White]

DC ()
Blue [Black]

Main circuit
of switch

Brown [Red]

OUT (normal output)
Black [White]

——©oDiagnosis OUT
(diagnostic output)
Orange [Yellow]

DC (+)
Brown [Red]

-0 OUT (+)
Brown [Red]

© OUT (-)
Blue [Black]

0 OUT (+)
Terminal No. 1

0 OUT (-)
Terminal No. 2

ouT

of switch

O

of switch

Main circuit

Black [White]

DC(-)
Blue [Black]

p————o OUT (normal output)

O Diagnosis OUT

DC (+)
Brown [Red]

Black [White]

(diagnostic output)
Orange [Blue]

DC ()
Blue [Black]

O
:

16



Hydraulic Cyl

iInder

Auto Switch Connections and Examples

Basic Wiring

Solid state 3-wire, NPN Solid state 3-wire, PNP Solid state 2-wire Reed
fm e memmemeo , Brown fm e memmemeo , Brown [ ! Q ® jmm———-
| | [Red] ; | ' [Red] ' :

| - O | - i i Main ® :

! Main Black ® ! Main Black ®: circuit |

| Loty [ vl © @ 7o | oftet [ g Toi Lot g

! | o : | o E TBlue :

' " Blue ' " Blue ittt L.
""""""""" [Black] TTTTTTTTTTTTTTT Black] [Black]

(Power supplies for switch and load Brown

are separate) Brown C[Red] —
v L[ main ; ®:

! : | circui ! -

E (!\lllrgmt 1| of switch E CF

1 [ of switch ' ' !
P ; :

Examples of Connection to PLC

[Black]

switch 2-wire

etc.

Brown
__________ ,[Red]
.
Indicator !
light, '
protection| 1 ~
circuit, '
etc. '
—e-------.Blue
[Black]
__________ Brown
! [Red]
Indicator !
light, '
protection| 1 ~
circuit, '
O

[Black]

Sink input specifications

3-wire,

2-wire

NPN  Black
[White] Input

Blue
[Black]

PLC internal circuit

Source input specifications

3-wire, PNP Black
[White] Input

Blue ) COM

[Black]

2-wire
Blue

Black] Input:
[ ] _Inp! o

Brown
[Red]

Connection Examples for AND (Series) and OR (Parallel)

PLC internal circuit

The connection method will
vary depending on the PLC
input specifications. Connect
accordingly.

3-wire

AND connection for NPN output

(using relays)
B

AND connection for NPN output
(performed with switches only)

OR connectio

n for NPN output

rown S ® Brown
[Red] o’ [Red]
- Black - Black ; Black _-_I
B ey Swich 1 sk Bl
BIBluke 1® contact | ® |B|ulf o ® 1® Blue e ® 1®
(Blackl  Brown [Red] TO o [Black] gopn To [BlacK] groywn To
. Black _ [Red]|giack : [Red] Black
. | . w2 ac.
hit hit
Blue (White] Blue [White] Blue (Whie]
[Black] [Black] [Black]

2-wire with 2-switch AND connection

When 2 switches are con-
nected in series, the load

Switch 1

Load voltage at O

Example:

17

may malfunction because
the load voltage will decline
when in the ON state.

The indicator lights will light
up when both of the

BE“Je . switches are in the ON
[Black] state.
_ Power suppl Residual
N= voltaggp v - voltage X 2 pes.
=24V -4V x 2 pcs.
=16V

Power supply is 24VDC.
Internal voltage drop in switch is 4V.

The indicator lights will light up when
both switches are turned ON.

2-wire with 2-switch OR connection
Flggmn QO ® <Solid state>
When 2 switches
are connected in
Blue ® parallel, malfunction
[Black] © May occur because
[B':\[g‘(’j"]n the load voltage will
increase when in
Blue
[Black] the OFF state.
_ Leakage Load
Load voltage at OFF = curre%t X 2 pcs. X impedance

=1mAXx 2 pcs. x 3kQ

=6V
Example: Load impedance is 3kQ.

Leakage current from switch is ImA.

r
Z

SVC

<Reed switch>

Because there is no current
leakage, the load voltage
will not increase when
turned OFF. However,
depending on the number
of switches in the ON state,
the indicator lights may
sometimes grow dim or not
light up because of the
dispersion and reduction of
current flowing to the
switches.
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Series CHN
Technical Data 1

Bore Size Selection

| Relationship among generated force, bore size and pressure |

| Selection standards

A cylinder's generated force will be lower than the theoretical output due to the
following factors.

(1) Sliding resistance on the cylinder bearings, seals, etc.

(2) Pressure loss in hydraulic equipment and piping

(3) Frictional resistance in moving parts of machinery
It is necessary to select bore sizes considering these factors.
When a cylinder is nearly at rest, the relation of generated force, bore size and
pressure can be expressed with the following formulas.

Fp1:Generated extension force of cylinder (N)
Fp2:Generated retraction force of cylinder (N)
Fp1 = p X Ffy oo Formula (1) | £f,- Theoretical extension output (N)
Fp2= 2 X Ffa oo Formula (2)| Ft,: Theoretical retraction output (N)
P: Operating pressure (MPa)
D: Bore size (mm)
Ffo :E(Dz —d?) x P--Formula (4)| d: Piston rod diameter (mm)

4 ul: Cylinder extension load pressure coefficient 0.9
u2: Cylinder retraction load pressure coefficient 0.9

Ff1 =% D2 X P -oeeeeeees Formula (3)

[ Piston speed J

To find the cylinder bore size that is
required to operate:
* On a load weight of 2000N.

[Determine load factor}

* With operating pressure of 5MPa, and @
» The operating piston speed when the
cylinder is extended at 150mm/s. [ Determine required }
cylinder output

U

Temporarily decide the bore
size based on conditions such
as operating direction and
operating pressure from the
theoretical output table.

&

Check generated
force of cylinder

‘YES

[ Bore size selected }

The ratio of the load to the theoretical output is the load
factor. It is imperative to understand the relationship
between this load factor and the piston speed in order
to make the proper bore size selection. Use the table
below as a guide for understanding the correlation
between load factor and piston speed.

Piston speed (mml/s) Maximum load factor
8to 100 70%
101 to 200 30%
201 to 300 10%

150mm/s (initial condition)

30% (from the table above)

Load weight: 1000N, Load factor: 30%
Required cylinder output: F = 1000/0.3 = 3333(N)

According to the theoretical output table, the
bore size that satisfies the required cylinder
output F with operating pressure 5MPa when
the operating direction is OUT is g32.

Formula (1) Fp1=p1x Ff1=0.9 x 4020
=3618(N) > F(3333N)

Series CHN Theoretical Output ouT &
Unit: N
Bore size Rod size Operating Piston area Operating pressure (MPa)
(mm) (mm) direction (mm?) 1 3 5 7
20 10 ouT 314 314 942 1570 2198
IN 235 235 705 1175 1645
o5 12 ouT 490 490 1470 2450 3430
IN 377 377 1131 1885 2639
32 16 ouT 804 804 2412 4020 5628
IN 603 603 1809 3015 4221
20 18 ouT 1256 1256 3768 6280 8792
IN 1002 1002 3006 5010 7014

19
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Series CHN

Technical Data 2

Stroke Selection (Maximum Usable Stroke Based on Buckling Strength)

Refer to stroke range limit charts regarding rod buckling due to load
weight.

The values in these tables indicate the maximum stroke that can be
used in a situation when air is being supplied while the cylinder is
stopped in an intermediate position by a) an external force acting on

the piston rod and/or b) by an external stopper.

Since the maximum usable stroke varies depending on the diameter
of the piston rod and operating conditions, verify the applicability
using the stroke range limit charts.

SEEEAOR [N Stroke range limit charts: Bore size 220, 825, 832, 40

O
S

Symbol|  Mounting orientation  [Symbol| Mounting orientation  [Symbol| Mounting orientation  [Symbol| Mounting orientation
@ : ® F 2
F F F
o | =0+ 0| =TF="= 0| === |o[f=="
wis s wesd
<= <= <=
@ ;WEZ%E @ EZEEE— %ZEEE—
Bore e 920 Bore e g
800 6 D 1® Z 6 O @ 8) N
(DWS N N N
N
500 N N N \\
N N NN
\\\ N NG N
£ \ NN N
3 NN
E NN N
% \\ N \\
7 N N
N N
N N
100 NC AN
NC N\
\\
N
50
0.05 0.1 0.5 1 2 0.05 0.1 05 1 2
Load (kN) Load (kN)
Bore e g Bore e 940
800 N 8 T 6 N5 4 8 116G
N \K
500 @) ®\\
- I Nl \\\‘
. \\ \ \\
E N N )
Y \ N
n \
A y
100
50
0.05 0.1 0.5 1 2 3 0.1 0.05 0.5 1 2 5
Load (kN) Load (kN)
20



Series CHN

Technical Data 3-1

Cylinder Cushion Selection

Procedure

-
Find the inertial energy E1 for
the load at the cushion seal

Lcontact point.

rFind the external force F applied in |
the axial direction of the cylinder at
the cushion seal contact point.

.

U

( N\
Convert the external force
calculated in step 2 above into
energy E2 using the external
force energy conversion chart.

. J

U

From the maximum absorbed
energy-pressure chart, find the
maximum absorbed energy E for
the corresponding cylinder.

. J

e 3

Lower the
set pressure

A\Caution

Use a cylinder cushion within the maximum absorbed energy
range.

When used outside the allowable range, it may cause
damage to cylinders and peripheral devices.

YES YES

Reduce
inertial load

Use larger
bore size

NO NO NO
‘YES ‘NO
[ Available for use ]
Install a shock absorber

| Calculation Example |

<Design conditions> 3. Convert the external force calculated in step 2 into
Cylinder: CHN25 energy E2.

Set pressure P1: SMPa In the "External force and energy conversion chart" on
Load weight M: 50kg page 22, draw a vertical line from the value of F (=
Piston speed V: 0.3m/s (at the cushion seal contact point) 245N). The point where this line intersects with the
Load transfer direction: Downward 6: 30° diagonal line (0.27J) is the energy caused by external

(External force applied to the cylinder is gravity only). force.

Operating direction: Out
Gravitational acceleration g: 9.8m/s?

<Calculation>

1. Load inertial energy Ei1 at the cushion seal

contact point
E1=MV?%2 =50 x 0.3%/2 = 2.25]

2. External force F applied in axial direction of the
cylinder at the cushion seal contact point
F = Mg sin 8 =50 x 9.8 x sin 30° = 245N

21

E2=0.27]

4. Find the maximum absorbed energy E for a cylinder.
In the "Maximum absorbed energy and pressure chart”
on page 22, draw a vertical line from the set pressure
5MPa. The point where this line intersects with the line
for @25 (3.7J) is the maximum absorbed energy.

E=3.7J

5. ConfirmthatE1 + E2< E

Ei1+E2=2.25+0.27 =2.52]
SinceE=3.7),E1+E2<E
Therefore, the cylinder cushion is available for use.



Series CHN
Technical Data 3-2

Maximum Absorbed Energy Chart & External Force and Energy Conversion Chart at Cushion Seal Contact Point

Maximum absorbed energy pressure and chart in terms of cushion performance characteristics

Be sure to keep the combined values of kinetic energy of the load operated by the cylinder and the energy generated by the external force within
the values that are shown in the bottom chart.

External force and energy conversion chart at cushion seal contact point

10
/
)4
//
© /
> 1/
L
my
//
)4
0.27 (<= |=|=[+ == - = -//
/ 1
]
1
1
1
0.1 Y. 1
50 100 1000 10000
External force (N)
Maximum absorbed energy and pressure chart
20
— |
—L_ |
— \
10
\‘
\\
~— \
2 N AN
2 B ~N Jo40 |
@ A e e o I it
% T~ \\
i T \ 232
g \\
£
3
= \\ 225
1 920_|
0.5
2 3 4 5 6 7
Set pressure (MPa)
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Series CHN
Technical Data 4

Piston Speed, Required Fluid Volume, and Piping Size Selection

This information is intended to help you find the required fluid volume and piping size to operate a

cylinder at a specified speed.

Relationship between piston speed
and fluid volume

=TT 2 6

Q1 vy D EUE-IW ............... Formula (1)
=T 2_ A2 6

Q2 v (D2—d?) DW ....... Formula (2)

Effective inside diameter of piping

Q
% dinzx 10-* 60

V= Formula (3)

Qi:
Qz:

D : Bore size (cm)
d : Piston rod diameter (cm)

L : Piston speed

(mm/s)

V : Fluid flow velocity (m/s)
Q : Fluid volume (I/min)
din

Required fluid volume for extension (I/min)
Required fluid volume for retraction (I/min)

. Effective inside diameter of piping (mm)

In general, it is necessary to select a piping
diameter that will not allow the fluid flow
velocity to exceed the values shown in the
chart below.

If the fluid flow velocity exceeds this value,
turbulent flow and overheating may occur in
conjunction with pressure loss.

Fluid flow velocity
Rubber hose
Steel piping

5m/s
4.5m/s

1/2" (912.7 ) rubber hose

5/8" (815.3) rubber hose

212 rubber hose 215 3/4" (919) rubber hose
210 213 217
3/8" (#9.5) rubber hose LS N \\\\\\ AN 30
ANEAY AR AR Y \
ﬂg . AY \\ \\ \\\\ \\\ \ \\
\ AR Y AY AR AT Y AY
AY \ \ ALY ATAY \
ANAY \ \ AYANAY AY
\ AYER Y AY ARY AT AN AY
28 \ YIRS LNRNRN \ /
A\ \ K N AN A\
\ \ A\ LN NN [NRNRY 20
\ AY \ AR Y AN YAY
\ AYAY AY ARY AAYAY
\ \ LR RN ANRNRY
AY AN A SR \ AR AATAY
I \\‘ | * \\ \\ \\ * \ \\\\
© [NERNRN LU KN \
A3 \ [UERN (S IRNY \
1/4" (26.3) rubber hose P, | NN O NN
AY
26 \\ A \ \\ \\ \\ \\ \\\\ 12
AY Y AN Y A AN
LN 1S \ [OERNERN AN ‘
NN \ NN N AN SN
N NN Y 1‘0 Q/ 1
\ A AN LSRR W
LSRN \\ & ) v 9 — ¢
® \ \\ \\ \ \\ \\ ‘ E ,\g’
o S S e B 8 E 57
\ PN \ ) A | = Q
N MEA \ \\ \\ \\ \\ ~ 0\ q/
R N . \ RS 7 Q o/ %)
3 S . \ [N ‘ < Q} )
\ (NN . \ \\ \\ \ - b Q
T 6 = ST
[ . \ LSRN D 1)
\ \ . \ LR RN ‘ o % @
. Y AR ) SIS (T O N
@4 (steel pipe I.D.) \ NN \ [SERY o »H
v < 5 O v
N N o (approx. 4.5) / 5 ¢
. AACNIDIS. WD W S P b et st I - |-- b@ Q
\ NN 3 A ./\,
\ \ RN \S \Q (0\
\ \ [EENEN S \ &
\ \ RS \\ ‘\ 4 () f ‘\QJ
\ AY
0 S : oo . QO Q
\ L A S v
\ ! N ‘\ b@ Q
\\ A\l AN \ Q /&
\Y N N R .
N3 —4
. RS LERY \ @) <
\ \ AN X
\ ! \ AN A 0
\ I \ v Q
\ I \ LSS A\
3 N S
A \ LN N
| \ LYY / LD
\ \ A} %
i\ \ N / C)
N \ 2 /
AY
s '
0 \\ \\
! \ \
¥ \ \
Yy 4 328 2 20 30 40 50 60 80 100 200 300
General range of rubber hose (max. 5m/s)
General range of steel pipe (max. 4.5m/s) L. . .
Flow velocity inside pipe (m/s) Piston speed (mm/s)

How to read the chart:

Example) The required flow rate to operate a g40 cylinder at a speed of 60mm/s is approximately 4.5l/min.
When a 26 (1.D.) steel pipe is used for piping, the flow velocity in the piping will be approximately 2.7m/s.

ZS\NC
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Series CHN
Safety Instructions

These safety instructions are intended to prevent a hazardous situation and/or
equipment damage. These instructions indicate the level of potential hazard by a
label of "Caution", "Warning"”, or "Danger”. To ensure safety, be sure to
observe ISO 4413 Note 1), JIS B 8361 Note 2) and other safety practices.

A Cau [ | ON : Operator error could result in injury or equipment damage.

Awarﬂ | n g * Operator error could result in serious injury or loss of life.

A Dang @I  Inextreme conditions, there is a possible result of serious injury or loss of life.

Note 1) ISO 4413: Hydraulic fluid power — General rules for the application of equipment to transmission and control

systems

Note 2) JIS B 8361: General Rules for Hydraulic Equipment

/A Warning

. The compatibility of hydraulic cylinders is the responsibility of the person who

designs the hydraulic system or decides its specifications.

Since the products specified here are used in various operating conditions, their compatibility with the
specific hydraulic system must be based on specifications or after analysis and/or tests to meet your
specific requirements.

. Only trained personnel should operate hydraulic machinery and equipment.

Oil hydraulics can be dangerous if an operator is unfamiliar with it. Assembly, handling, or repair of
hydraulic systems should be performed by trained and experienced operators.

. Do not service machinery/equipment or attempt to remove components until

safety is confirmed.

1. Inspection and maintenance of machinery/equipment should only be performed after confirmation of
safe locked-out control positions.

2. When equipment is to be removed, confirm the safety process as mentioned above. Cut the oil supply
pressure and electric power for this equipment and confirm that there is no pressure in the system.

3. Before machinery/equipment is restarted, take measures to prevent shooting-out of cylinder piston
rod, etc., and proceed with caution.

. Contact SMC if the product is to be used in any of the following conditions:

1. Conditions and environments beyond the given specifications, or if product is used outdoors.

2. Installation on equipment in conjunction with atomic energy, railway, air navigation, vehicles, medical
equipment, food and beverages, recreation equipment, emergency stop circuits, press applications, or
safety equipment.

3. An application which has the possibility of having negative effects on people, property, or animals, and
therefore requires special safety analysis.




Series CHN
Hydraulic Cylinder Precautions 1

Be sure to read before handling.

Al

AMAWarning

1.There is a danger of sudden erratic action

AWarning

9. Consider the action of the system when

Design

by air cylinders if sliding parts of machinery
are twisted, causing changes in forces to
OCcur.

In such cases, human injury may occur, e.g., by catching
hands or feet in the machinery, or damage to the machinery
itself may occur. Therefore, the machine should be adjusted to
operate smoothly and designed to prevent such dangers.

. A protective cover is recommended to
minimize the risk of personal injury.
If driven objects and moving parts of a cylinder pose a likely

threat of personal injury, design the structure to avoid direct
human contact with that area.

. Securely tighten all of the cylinder's
stationary parts and connected parts so that
they will not become loose.

Especially when a cylinder operates with high frequency or is
installed where there is a lot of vibration, ensure tightening so
that all parts remain secure.

.Cases when a deceleration circuit or shock
absorber may be required
When a driven object is operated at high speed or the load is
heavy, a cylinder's cushion will most likely not be sufficient to
absorb the impact. Install a deceleration circuit to reduce the
speed before cushioning, or install an external shock absorber
to relieve the impact. In this case, the rigidity of the machinery
should also be examined.

. Take into account a possible drop in circuit
pressure due to a power outage.

When the cylinder is used as a clamping mechanism, there is
a danger of work pieces dropping out of it if there is a
decrease in clamping force due to a drop in circuit pressure
caused by a power outage. Therefore, safety equipment
should be installed to prevent damage to machinery and
human injury. Also apply drop prevention measures to
suspension mechanisms and lifting devices.

. Take into account a possible loss of power
supply.

Measures should be taken to protect against human injury
and equipment damage in the event that there is a loss of
power to equipment controlled by air pressure, electricity, or
hydraulics.

. Design circuitry to prevent sudden lurching
of driven objects.

When hydraulic pressure in a cylinder is zero, the driven
object will lurch at high speed if pressure is applied to one side
of the piston. Therefore, equipment should be selected and
circuits designed to prevent sudden lurching because there is
a danger of human injury and/or damage to equipment when
this occurs.

. Take into account emergency stops.

Design the system so that human injury and/or damage to
machinery and equipment will not occur when machinery is
stopped by a manual emergency stop or a safety device
triggered by abnormal conditions such as a power outage.

operation is restarted after an emergency
stop or abnormal stop.

Design machinery so that human injury or equipment damage
will not occur upon restart of operation. In the case that the
cylinder needs to be reset at the starting position, install safe
manual control equipment.

AWarning

1. Confirm the specifications.

The products featured in this catalog are designed strictly for
use in industrial oil hydraulic system applications. If the
products are used in conditions that are outside the range of
pressure and temperature specifications, damage and/or
malfunction may occur. Do not use in these conditions. (Refer
to specifications.)

Consult with SMC if a fluid other than hydraulic fluid is to be
used.

. Intermediate stops

Since hydraulic cylinders are not guaranteed for zero olil
leakage, it may not be possible to hold a stopped position for
an extended period of time.

3.Take surge pressure into consideration.

Use cylinders which can withstand the surge pressures
(maximum allowable pressure) generated in hydraulic systems.
(Refer to specifications.)

Inside cylinders, pressure may be generated that is higher than
the set pressure for the relief valve, e.g., internal pressure due
to load inertia or surge pressure when switching valves.

Consider these factors and determine the operating pressure
so that the pressure generated inside cylinders will be within
the maximum allowable pressure.

Pressure terminology used in this catalog is defined as
follows:

Nominal pressure: Pressure assigned to a cylinder for
convenient identification. It is not necessarily the same as the
operating pressure which guarantees performance under
specified conditions.

Maximum allowable pressure: The maximum allowable value
for the pressure that is generated inside cylinders (such as
surge pressure).

Proof pressure: Test pressure that the cylinder must be able to
withstand without lowering system performance when returning
to the nominal pressure.

Minimum operating pressure: Minimum pressure at which a
horizontally installed cylinder operates with no-load.

4.Take into account compatibility with hydraulic

fluids.
Hydraulic fluid Compatibility
Standard mineral hydraulic fluid Compatible
WI/O hydraulic fluids Compatible
O/W hydraulic fluids Compatible

Water/Glycol hydraulic fluids J

Phosphate hydraulic fluids Not compatible

OConsult with SMC.
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Al

A\ Caution

1. Operate within the limits of the maximum
stroke.
The piston rod will be damaged if operated beyond the
maximum stroke. Refer to the stroke selection on page 20 for
maximum strokes.
2. Operate the piston within a range that will
prevent impact damage from occuring at the
stroke end.

Ensure a safety margin so that damage will not occur when the
piston, having inertial force, stops by striking the cover at the
stroke end.

Take load factors and piston speed on page 19 into
consideration and determine the operability by referring to the
chart under "Selection Standards".

3.Use a flow control valve to adjust the
hydraulic cylinder drive speed, gradually
increasing from a low speed to the desired
speed setting.

4. Provide intermediate supports for long stroke
cylinders.

Provide intermediate supports for cylinders with long strokes to
prevent piston rod damage due to sagging of the piston rod,
deflection of the tube, vibration, and external loads.

A\Caution

1. Make sure to align the axis center of the
piston with the load and direction of
movement when connecting.

When not properly aligned, twisting of the piston rod and tubing
may occur, and damage may be caused due to wear on areas
such as the inner tube surface, bushings, piston rod surface
and seals.

Allow for decentering of the axis either by aligning the axis
center or using a floating joint.

2. When an external guide is used, connect the
piston rod end and the load in such a way
that there is no interference at any point
within the stroke.

3. Do not scratch or gouge the sliding parts of
the cylinder tube by striking or grasping it
with other objects.

Cylinder bores are manufactured to precise tolerances, so that
even a slight deformation may cause faulty operation.

4. Do not use until you can verify that equip-
ment can operate properly.

Following mounting, repairs, or conversions, verify correct
mounting by conducting suitable function and leakage tests
after piping and power connections have been made.

5. Instruction manual
The product should be mounted and operated only after
thoroughly reading the manual and understanding its contents.
Keep the instruction manual readily available for easy reference
as needed.

Be sure to read before handling.

Selection

Hydraulic Cylinder Precautions 2

A\ Caution

1. Preparation before piping

Before piping is connected, it should be thoroughly flushed out
with air or water to remove chips, cutting oil and other debris.

2.Wrapping of sealant tape
When screwing together pipes and fittings, be certain that chips
from the pipe threads and sealing material do not get inside the
piping.
Also, when sealant tape is used, leave 1.5 to 2 thread ridges
exposed at the end of the threads.

Wrapping direction

3. Set up so that air cannot accumulate inside
piping.

ACautlon

1. Readjust using the cushion needle.

Cushions are adjusted at the time of shipment. However, the
cushion needle on the cover should be readjusted when the
product is put into service, based on factors such as the size of
the load and the operating speed. When the cushion needle is
turned clockwise, the restriction becomes smaller and the
cushion's effectiveness is increased.

2. Do not operate with the cushion needle fully
closed.

This will contribute to the generation of surge pressure, and the
cylinder or equipment can be damaged.

A\ Caution

1. Operate after opening the air release valve
and completely releasing any internal air.
Residual air can cause a malfunction.

2.When adjusting the air release, do not loosen
the plug too much.

Use caution, since loosening the plug too much may cause it to
fly out or fluid to blow out, posing a danger of human injury.
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A Hydraulic Cylinder Precautions 3
Be sure to read before handling.

AWarning

1. Perform maintenance according to the proce-
dures indicated in the instruction manual.
Improper handling and maintenance may cause malfunctioning
and damage of machinery or equipment to occur.

2. Removal of equipment

When machinery is removed, first ensure that there are
measures in place to prevent the fall or sudden, erratic
movement of driven objects and equipment. Then cut off the air
supply and electric power, and reduce the pressure in the
system to zero.

When machinery is restarted, proceed with caution after
confirming measures to prevent cylinder lurching.

A\ Caution

1. Perform periodic maintenance on filters
installed in a hydraulic system in order to
keep the fluid clean.

If the fluid used in hydraulic cylinders contains foreign matter,
parts such as the piston seals and rod seals will be damaged.

Hydraulic Fluid

AWarning

1. Use clean fluid.

Do not use deteriorated fluid or fluid containing foreign matter,
moisture or corrosive additives, as this can cause the
malfunction and damage or corrosion of parts.

A\Caution

1. Install hydraulic fluid filters.

Provide your hydraulic system with hydraulic fluid filters with a
filtration degree of 10mm or finer.

Refer to SMC's hydraulic filter specifications.
2. Use the product within the specified range of

fluid and ambient temperature.

Take measures to prevent freezing, since moisture in hydraulic
fluid will freeze at 0°C or below, and this may cause damage to
seals and lead to a malfunction.

3. Use hydraulic fluid with a viscosity grade
equivalent to ISO VG32 or VG46.

AWarning

1. Do not use in environments where there is a
danger of corrosion.
Refer to the construction drawings for cylinder materials.

2.Install a protective cover if the product is to
be used in a dusty environment or where it
will be exposed to chips and spatter.

ZS\NC N
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Series CHN

Be sure to read before handling.

D

Auto Switch Precautions 1

AWarning

1.

2

29

Confirm the specifications.

Read the specifications carefully and use this product
appropriately. The product may be damaged or malfunction if it
is used outside the range of specifications for current load,
voltage, temperature, or impact.

.Take precautions when cylinders are used

close together.
When two or more cylinders with auto switches are lined up in
close proximity to each other, magnetic field interference may
cause the switches to malfunction. Maintain a minimum cylinder
separation of 40mm.

. Monitor the length of time that a switch is ON

at an intermediate stroke position.

When an auto switch is placed at an intermediate position of
the stroke and a load is driven at the time the piston passes,
the auto switch will operate, but if the speed is too great the
operating time will be shortened and the load may not move
properly. The maximum detectable piston speed is:

Auto switch operating range (mm)

V(mm/s) =
Load operating time (ms)

x 1000

In case of a high piston speed, it is possible to extend the
operating time of the load by using an auto switch (G5NT) with
a built-in off delay timer (approximately 200ms).

. Keep wiring as short as possible.

<Reed switches>

As the length of the wiring to a load gets longer, the rush

current at switching ON becomes greater, and this may shorten

the product’s life. (The switch will stay ON all the time.)

1) For an auto switch without a contact protection circuit, use a
contact protection box when the wire length is 5m or longer.

2) Even when an auto switch has a built-in contact protection
circuit, if the lead wire length is 30m or more, the rush
current cannot be adequately absorbed and the life of the
switch may be shortened. Contact SMC, as it is also
necessary in this case to connect a contact protection box to
extend the switch life.

<Solid state switches>

3) Although wire length should not affect switch function, use a
wire 100m or shorter.

. Monitor the internal voltage drop of the

switch.
<Reed switches>

1) Switches with an indicator light

« If auto switches are connected in series as shown below,
take note that there will be a large voltage drop because of
internal resistance in the light emitting diodes. (Refer to
internal voltage drop in the auto switch specifications.)

[The voltage drop will be “n” times larger when “n” auto
switches are connected.]

Even though an auto switch operates normally, the load
may not move.

}—/O—/O*”’J

O

6.
7.

8.

9.

SVC

esign and Selection

« Similarly, when operating below a specified voltage,
although an auto switch may operate normally, the load
may not operate. Therefore, the formula below should be
satisfied after confirming the minimum operating voltage of
the load.

Minimum operating

Internal voltage
voltage of load

Supply voltage — 400 of switch

2) If the internal resistance of a light emitting diode causes a
problem, select a switch without an indicator light (D-C80C]
or D-B64).

<Solid state switch>

3) Generally, the internal voltage drop will be greater with a 2-
wire solid state auto switch than with a reed switch. Take the
same precautions as in 1).

Also, note that a 12VDC relay is not applicable.

Be careful of leakage current.
<Solid state switch>

With a 2-wire solid state auto switch, current (leakage current)
flows to the load to operate the internal circuit even when in the
OFF state.

Operating current of load (OFF condition) > Leakage current

If the condition given in the above formula is not met, it will not
reset correctly (stays ON). Use a 3-wire switch if this
specification cannot be satisfied.

Moreover, leakage current flow to the load will be “n” times
larger when “n” auto switches are connected in parallel.

Do not use a load that generates surge
voltage.

<Reed switches>

If driving a load such as a relay that generates surge voltage,
use a switch with a built-in contact protection circuit or a contact
protection box.

<Solid state switch>

Although a zener diode for surge protection is connected at the
output side of a solid state auto switch, damage may still occur
if the surge is applied repeatedly. When a load, such as a relay
or solenoid, which generates surge is directly driven, use a type
of switch with a built-in surge absorbing element.

Cautions for use in an interlock circuit

When an auto switch is used for an interlock signal requiring
high reliability, devise a double interlock system to avoid trouble
by providing a mechanical protection function, or by also using
another switch (sensor) together with the auto switch.

Also perform periodic maintenance and confirm proper
operation.

Ensure sufficient clearance for maintenance

activities.

When designing an application, be sure to allow sufficient
clearance for maintenance and inspections.
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Auto Switch Precautions 2

Be sure to read before handling.

Al

Mounting and Adjustment

AWarnmg

1. Do not drop or bump.

AWarning

5. Do not allow short circuit of loads.

Do not drop, bump or apply excessive impacts (300m/s2 or
more for reed switches and 1000m/s? or more for solid state
switches) while handling. Although the external body of the
switch (switch case) may not be damaged, the inside of the
switch could be damaged and cause a malfunction.

<Reed switches>

If the power is turned ON with a load in a short circuited
condition, the switch will be instantly damaged because of
excess current flow into the switch.

<Solid state switch>

2.Do not carry a cylinder by the auto switch D-J51 and all models of PNP output type switches do not have
lead wires. built-in short circuit protection circuits. As in the case of reed
Never carry a cylinder table by its lead wires, as this may not isrg'tg:gtfsa;fmfadj are short circuited, the switches will be
only cause broken lead wires, but it may cause internal y ; ged. ) o )
elements of the switch to be damaged by the stress. OTake special care to avoid reverse wiring with the brown [red]
. . . . power supply line and the black [white] output line on 3-wire
3. Mount switches using the proper tightening type switches.
torque. o 6. Avoid incorrect wiring.
When a switch is tightened beyongl the range of tl_ghtenlng <Reed switches>
Loéqdu;rhg;eeéﬁ c())ur? ttlrr:g Ostcr{g;/vrslérr:éol:irét;}rt\gnliar:gcggltéxrtsglrt;:::gr:ao); DA 24VDC switch with indicator light has polarity. The brown [red]
tightening torque may cause the switch to slip out of position. ﬁatirmirr?a?ktgr?ilg?l )No.l is (+), and the blue [black] lead wire
(Refer to pages 12 through 17 for detailed auto switch : )
specifications.) 1) If connections are reversed, the switch will still operate, but
. . the light emitting diode will not light up.
4. Mount a switch at the center of the operating

range.

Adjust the mounting position of an auto switch so that the
piston stops at the center of the operating range (the range in
which a switch is ON). (The mounting positions shown in the
catalog indicate the optimum positions at stroke end.) If
mounted at the end of the operating range (around the
borderline of ON and OFF), operation may be unstable.

AWarning

1.

Avoid repeatedly bending or stretching lead
wires.

Broken lead wires will result from installation or applications that
repeatedly apply bending stress or stretching force to the lead
wires.

Also note that a current greater than specified will damage a
light emitting diode and make it inoperable.

Applicable models: D-A33, D-A34, D-A44, D-C730[],
D-B53, D-B54

2) Note however, in the case of 2-color display type auto switch
(D-B59W), if the wiring is reversed, the switch will be in a
normally ON condition.

<Solid state switches>

1) Event if connections are reversed on a 2-wire type switch,
the switch will not be damaged because it is protected by a
protection circuit, but it will remain in a normally ON state.
But reverse wiring in a load short circuit condition should be
avoided to protect the switch from being damaged.

[2) Even if (+) and (-) power supply line connections are
reversed on a 3-wire type switch, the switch will be protected
by a protection circuit. However, if the (+) power supply line
is connected to the blue [black] wire and the (—) power
supply line is connected to the black [white] wire, the switch

2.Be sure to connect the load before power is will be damaged.
applied.
<2-wire type> OLead wire color changes
If the power is turned ON when an auto switch is not connected Lead wire colors of SMC switches have been changed in order to
to a load, the switch will be instantly damaged because of meet NECA Standard 0402 for production beginning September,
excess current. 1996 and thereafter. Please refer to the tables provided.
fi . lati f wiri Special care should be taken regarding wire polarity during the
3. Confirm proper insu ation o wiring. time that the old colors still coexist with the new colors.
Be certain that there is no faulty wiring insulation (such as 2-wire 3-wire
contact with o_ther circuits, ground fault, or improper insulation old New ol New
between terminals). Damage may occur due to excess current (+) Output Red | Brown ) Powersuppy| Red | Brown
flow into a switch. () Output | Black | Blue  PowersupyGND| Black | Blue
4. Do not wire with power lines or high voltage Output White | Black
lines. Solid state Solid state with latch type

Wire separately from power lines or high voltage lines, avoiding

with diagnostic output diagnostic output

parallel wiring or wiring in the same conduit with these lines. — : Old | New e ské BNEW

Control circuits containing auto switches may malfunction due () Power supply] Red | Brown Ppy| Re rown

to noise from these other lines. Power supply GND|  Black Blue Power supply GND|  Black Blue
Output White | Black Output White | Black
Diagnostic output| Yellow | Orange I&izlg(i\t:)gi,?gutput Yellow | Orange
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Be sure to read before handling.

Operating Environment

AWarning

1.

31

Never use in an atmosphere of explosive
gases.

The construction of auto switches is not intended to prevent
explosion. Never use in an atmosphere with an explosive gas
since this may cause a serious explosion.

.Do not use in an area where a magnetic field

is generated.

Auto switches will malfunction or magnets inside cylinders will
become demagnetized. (Consult with SMC regarding the
availability of a magnetic field resistant auto switches.)

. Do not use in an environment where the auto

switch will be continually exposed to water.

With the exception of some models (D-A3[], D-A44, D-G39[],
D-K390), switches satisfy IEC standard IP67 construction (JIS
C 0920: watertight construction). Nevertheless, they should not
be used in applications where they are continually exposed to
water splash or spray. This may cause deterioration of the
insulation or swelling of the potting resin inside switches and
may cause a malfunction.

.Do not use in an environment with oil or

chemicals.

Consult with SMC if auto switches will be used in an
environment laden with coolants, cleaning solvents, various
oils, or chemicals. If auto switches are used under these
conditions for even a short time, they may be adversely
affected by a deterioration of the insulation, a malfunction due
to swelling of the potting resin, or hardening of the lead wires.

. Do not use in an environment with tempera-

ture cycles.

Consult with SMC if switches are to be used where there are
temperature cycles other than normal temperature changes, as
they may be adversely affected internally.

. Do not use in an environment where there is

excessive impact shock.

<Reed switches>

When excessive impact (300m/s? or more) is applied to a reed
switch during operation, the contact point may malfunction and
generate or cut off a signal momentarily (1ms or less). Consult
with SMC regarding the need to use a solid state switch
depending on the environment.

.Do not use in an area where surges are

generated.
<Solid state switch>

When there are units (such as solenoid type lifters, high
frequency induction furnaces, motors) that generate a large
amount of surge in the area around cylinders with solid state
auto switches, their proximity or presence may cause
deterioration or damage to the internal circuit elements of the
switches. Avoid sources of surge generation and crossed lines.

. Avoid accumulation of iron waste or close

contact with magnetic substances.

When a large accumulated amount of ferrous waste such as
machining chips or welding spatter, or a magnetic substance
(something attracted by a magnet) is brought into close
proximity to an cylinder with auto switches, this may cause the
auto switches to malfunction due to a loss of the magnetic force
inside the cylinder.

-~
7

SVC

Auto Switch Precautions 3

AWarning

1. Perform the following maintenance practices

periodically in order to prevent possible dan-
ger due to unexpected auto switch malfunc-
tion.

1) Securely tighten switch mounting screws.

If screws become loose or the mounting position is
dislocated, retighten them after readjusting the mounting
position.

2) Confirm that there is no damage to lead wires.
To prevent faulty insulation, replace switches or repair lead
wires if damage is discovered.

3) Confirm that the green light on the 2-color display type switch
lights up.
Confirm that the green LED is on when stopped at the set
position. If the red LED is on, the mounting position is not
appropriate. Readjust the mounting position until the green
LED lights up.

AWarning

1. Consult with SMC concerning water resist-

ance, elasticity of lead wires and usage at
welding sites.
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