Sensor Built-in Rotary Clamp

Application Example

A

Action confirmation mechanism is built in the action end,
which is the most suitable for realizing equipment automation

T =

LmA\IL

It is used for automated assembly line where release confirmation is required

Sec_tibl_l Structure

»¢ This figure shows the clamping and release confirmation type (HLKW-CLJE)

Speed control valve can be
installed directly

Ultra-thin fixture design
is possible

The minimum thickness of the
fixture base plate is 30mm
(Only HLKW0481-COJE is 32mm)

Clamp confirmation
valve

o
Clamping side

=t —* | For action confirmation,

i height of oil supply port,
universal for full dimension

| PS—
Fixture

Release side

base plate r

; Release action confirmation valve

HLKW [ - J



_\\\ Sensor Built-in Lever Clamp

o Through the clamping confirmation, the workpiece can be moved in and out safely and
reliably.

L] Built-in sensing valve can realize ultra-thin fixture design.
The air leakage is zero when the sensing valve is closed. Air sensors with low air
consumption can be selected.

L] Simple air circuit design
Even in the case shown below, the height of air supply port for action confirmation can
be universal, and simple air circuit design can be realized.

. When lever clamp (HLKW-CLJE) of different sizes are used in combination
. When lever clamp (HLKW-C [J E) and rotary clamp (HLKW-CJE) are used in
combination

Sensor valve Sensor valve built-in
built-in lever clamp rotary clamp

HLKWOS5T-CCE =4 HLHWO481-ClIE

Fixture base plate I 30mm

% Simple air circuit design

Clamping Piston rod ) ) . . '
» Clamping (when oil pressure is supplied to the oil

supply port for clamping)

s The piston rod rises to clamp the workpiece.

\‘I 2 Only when HLKW0401 releases the oil pressure supply at the

J clamping side under this state, the piston rod may move slightly
under the action of the built-in spring.

When the clamp confirmation
valve is LKW0401, it is as
shown in the figure.

] 1
Clamping confirmation i i
| |

}

Loend

0.1~0.2MPa

|
]
Release confirmation |I
|

I
b )
| (recommend)
GRS R 4
Air sensor
(the circuit diagram varies depending
on the sensor)



Sensor Built-in Lever Clamp ///_

Release I / i 7 = Release (when oil pressure is supplied to the oil supply port

for release)

The piston rod is lowered.
2 When the oil pressure supply at the release side is released under

this state, the piston rod may move slightly under the action of the
built-in spring.

Clamping confirmation

: Release confirmation '. ! 0.1~0.2MPa
], | (recommend)
R R R a4
Air sensor
The circuit diagram varies
Release confirmation valve depending on the sensor




: \\\ Sensor Built-in Lever Clamp

During clamping oil Air sensor During clamping oil Air sensor FF
‘ pressure m pressure 0
Valve [OFF] Piston rod

Valve road

Valve rod

Valve [ON]

Supplied air

pressure Exhaust

Built-in spring

Supplied air pressure

After the valve rod moves backward under the After the valve rod moves forward under the action
compression of the piston rod, the sensing valve is of the built-in spring, the sensing valve is opened.
closed.

During clamping oil

Air sensor | OFF ’ During clamping oil ‘ Air sensor m
pressure pressure

Valve [ON]

Bui_lt-in sp_r_ir_lg Valve rod
Piston rod

Valve rod

Supplied
air

pressure Valve [OFF]

Exhaust Supplied air pressure
After the valve rod moves backward After the valve rod moves backward
under the action of the built-in spring, the under the action of the piston rod, the
sensing valve is opened. sensing valve is closed.

Clamping confirmation Air sensing flow chart ‘ Release confirmation Air sensing flow chart

4.0+05 HLKW0401

45405 HLKW0481~0751 05505
-
03 (supplied air pressure) ] s (supplied air pressure)

o 5 > &
5 7 Set pressure for air sensing element - o o

@ : : > ™
ﬁ : (ON) 2 2 2 Set pressure for air sensing element (ON) —g-; H
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(Clamping stroke) _l (Stroke margin) ©
Full stroke Full stroke
Release side Clamping side Release side Clamping side

$¢ 1. When the sensing valve is [opened], the sensing pressure will vary according to the air sensor used.
The sensing pressure of the air sensor with large air consumption will be higher when the sensing valve is
[opened], making the inspection pressure difference smaller.
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Operating principle

About sensing principle description and air sensing flow

chart

The release can be confirmed by connecting the air sensing Applicable model

element and detecting its differential pressure.

(> HLKWO-COS-O lever cylinder has no built-in sensor HLKW & 1-¢

and cannot conduct release confirmation.)

Unmarked
- H
K

Unmarked

A0r

EWhen the sensor
symbol is unmarked

About air sensing element

To confirm release, an air sensing element must be set.

Please use the air sensing element with small air consumption
(the recommended table is shown below).

The recommended operating air pressure: 0.2 MPa

Recommended air sensor

Manufacturer SMC SKD
Name Air sensing element Clearance switch
Model ISA2-G GP52-05-15

For stable detection, the number of oil cylinders connected to each
air sensing element shall be less than 4.

The air pressure supplied to the air sensing element shall be 0.2MPa.
Please keep normal air supply during use.

Please refer to the following figure for the composition of air circuit.

™ ™

: Air sensing element

Release confirmation r 1 o T . ] O_@

= R —

x - 0.2MPa
"'-\ (recommended)
\ Checkvalve 31

Precautions for design and construction

The vent for disposal must be opened to the atmosphere.

Once the vent is blocked, the air sensing element will malfunction.

Spraying coolant into the exhaust port should be avoided as far as possible.
Do not set the vent in a place that is often soaked with coolant.

(please set the residual liquid drain hole to drain the internal residual
liquid.)

Vent

The vent cannot be opened The vent can be opened to
to the atmosnhere the atmosnhere

The vent is immersed in
coolant

The air sensing element shall be set higher than the cylinder position.

When the above setting requirements cannot be met, it is recommended to set a check valve (>
1) with low opening pressure around the detection port of the sensing element.

(recommended check valve: SMC opening pressure is 0.005MPa)
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Air sensor flow chart

Sensor Built-in Lever Clamp

(supplied air pressure)
02 : ; >
= Set pressure for air sensing .
N . —
= element (ON) %2 v |e
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< When the clamp is performed from the 2 'l 5= |50
=] released state - 22 |2~
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40505 LKWO0401 1
45705 LKW0481~0751
(clamping stroke) (stroke margin)
. 1
- & |
Full stroke
Release side Clamping side
0.5+05
(supplied air pressure)
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Exhaust at s s Alzlzemn:(i);gfor
the clampi . ) :
¢ clamping = “ 1™ confirmation
side
) Air sensor for
= release
OFF confirmation
% This figure shows the clamping state.
Exhaust at the 2 The exhaust position at the release side varies according to the
release side size of the body. Please refer to the overall dimensions.
Precautions

1. This air sensing flow chart shows the relationship curve of the stroke inspection circuit pressure

2. There may be changes due to the composition characteristics of the air circuit. It is recommended that the length of the connecting air pipe be as short
as possible. (The standard is within 5m)
3. When the sensor valve symbol is , only the clamping action is detected, and when the sensor valve symbol isl], only the release action is detected.

*1 The pressure position in the [closed] state of the sensing valve may have a tolerance difference due to the structure of the clamp. (Please refer to the

air sensing flow chart)

*2 The position of the air sensor output ON signal will change depending on the sensor setting.
¥ 3. The sensing pressure when the sensing valve is [open] varies depending on the air sensor used.
The sensing pressure of the air sensor with high air consumption will be higher when the sensing valve is [open], so that the detected pressure difference

becomes smaller.
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Model
representation
HL Kw - Example: HLKW0481-CRE
(D Dimension (refer to (2) Clamping arm installation direction (3 Sensing valve symbol
specification sheet)
0401 CL: left CL E: 2-point inspection lever clamp
0481 CC: forward . . .
H L Kw 0551 ——, - H:clamp inspection lever clamp
g?gi CR: right ; J: release inspection lever clamp
Specification
Model HLKW0401-CO0O-0 | HLKW0481- COO-0 | HLKWO0551-CO0-0 | HLKW0651-CO0-0 | HLKWO0751-cO0-0O0
Clamp area cm? 531 7.07 9.62 15.9 23.8
Clamp inner diameter™! mm 26 30 35 45 55
giston rod inner diameter mm 12 14 16 20 2
Clamp output force 2 kN _764xP _1176xP F=18.18><P ans.osxp F=64.14><P
(calculation formula) L-16 L-185 -2t L-245 L=30
Clamp capacity Clamping 10.9 16.6 25.0 46.9 83.2
cm?® Release 8.6 13.0 19.8 37.7 69.8
Full stroke mm 20.5 23.5 26 29.5 35
Clamping stroke mm 17.5 20.5 23 26.5 32
Stroke margin mm 3 3 3 3 8
Maximum operating MPa 70
pressure
Mmlmurr;3 operating MPa 05
pressure
Withstand pressure MPa 10.5
R_ecommended operating 0.1~0.2
air pressure
Recommended air sensing
element ISA3-G (SMC product)/GPS3-E (CKD product)
Operating temperature i 0~70
Weight *4 (®Eand H 0.8 1.2 1.6 2.7 3.8
kg ®) 0.7 1.1 1.6 2.7 3.8
Precautions
% 1. In the clamping force calculation formula, F: clamping force (kN), P: supplied oil [ l-_ -
pressure (MPa), L: distance from the center of the piston to the clamping point (mm) E 1
% 2. It indicates the minimum pressure at which the rotary cylinder operates under no load. - g
3. HLKW[1-C[-[: it indicates the specification of sensing valve. I F

4. The number of oil cylinders connected to each air sensor should be less than 4.

2% 5. Weight refers to the weight of single cylinder except platen.
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Clamping force curve

Sensor Built-in Lever Clamp

Cylinder output

Unusable range;
(= part) ’
L=36.5(s=14)

L=50(s=27.5}

L=100(s=77.5)

Applicable model ‘
L I Unmarked
HLKW []1 -|c|c|wm= .| "H
L: platen length (mm) S
R K
— !
. nMain body dimension
o F: clamping force (kN)
- 4 (example) In case of HLKW0480
P:  supplied oil gy " > The supplied oil pressure is 5.0MPa, the platen length is L=42mm and the clamping force is
pressure I about 2.§kN.
Precautions:
1. This figure is the relation curve between supplied oil pressure and clamping force.
2. The oil cylinder thrust (when L=0) cannot be calculated according to the calculation
formula in each specification column.
3. Do not use the “unusable range” in the above table. Otherwise, deformation, cylinder
sticking, oil leakage and other accidents will be caused.
% 1. In the clamping force calculation formula, F: clamping force (kN), P: supplied oil
pressure (MPa), L: platen length (mm).
Clamping force calculation _
HLHW0401 formula™ (kN) F=(7.64xP)/(L-16) 4
Supplied [o! force (kN) [ U range within ini
al gnan:lpt platen 35 T L=25(s=2.5)
pressure (ktlt:) Platen length (mm) length (L)
(MPa) L=25 | L=30 | L=36.5 | L=40 | L=50 | L=60 | L=80 | L=100 (mm) i
7 38 2.7 2.3 16 13 09 0.7 36.5
65 35 25 21 | 15 1.2 0.3 0.6 34 25
6 3.2 2.3 2.0 14 11 0.8 0.6 32 =
5.5 3.0 3.1 2.2 1.8 13 1.0 0.7 06 29 z 2
5 2.7 2.8 2.0 16 12 09 0.6 0.5 27 a
4.5 2.4 3.9 25 18 15 | 11 0.8 0.6 0.5 26 5.
4 2.2 3.4 22 16 13 0.9 0.7 05 0.4 24 o0
35 19 3.0 2.0 14 12 0.8 0.7 05 0.4 23 = !
3 16 2.6 17 12 1.0 0.7 0.6 0.4 0.3 23 g
25 14 22 14 10 |08 ] 06 | 05 | 03 0.3 23 g 03
2 11 17 11 0.8 0.7 05 0.4 03 0.2 23 i
15 0.8 13 09 0.6 0.5 0.4 03 0.2 0.2 23 0 ) 2 3 P
1 0.6 0.9 0.6 0.4 0.4 03 0.2 0.2 0.1 23 L 5
Maximum operating Supplied oil
pressure (MPa) 45 58 70 70 70 70 70 70 pressure (MPa)
Clamping force calculation _
HLKW0481 formula® (kN) F=(11.76x P)/(L-18.5)
Sup‘})i:led Clamp Clamping force (kN) [t range within i
pressure ogl;t BlaCniens th(mm) length (L)
(MPa) L=30 | L=35 | L=42 | L=50 | L=60 | L=80 | L=100 | L=120 (mm) .
7 5.0 36 2.7 20 14 11 0.9 42 Z
6.5 4.6 33 25 19 13 1.0 0.8 39 =
6 4.3 3.1 23 18 12 09 0.7 36 I
55 3.9 4.0 2.8 2.1 1.6 11 0.8 0.7 34 &
5 3.6 3.6 2.6 19 15 1.0 0.8 0.6 32 o
4.5 32 4.7 33 23 17 13 09 0.7 0.6 30 B
4 2.9 4.1 2.9 2.1 15 12 0.8 0.6 0.5 28 ]
35 25 3.6 25 18 14 1.0 0.7 0.6 05 26 S
3 22 3.1 22 1.6 12 09 0.6 05 0.4 26
25 18 2.6 18 13 1.0 0.8 05 0.4 0.3 26
2 15 2.1 15 11 0.8 0.6 0.4 03 03 26
15 11 1.6 11 0.8 0.6 0.5 03 03 0.2 26
s 1 0;5_; 11 0.8 0.6 0.4 03 0.2 0.2 0.2 26 Supplied oil
aximum operating
pressure (MPa) 4.8 59 7.0 7.0 7.0 7.0 7.0 7.0 pressure (MPa)
Clamping force calculation _
HLKWO551 formula® (kN) F=(18.18x P)/(L-21) 7
Sup‘})i:led Clamp Cl force (kN) | U ble range within platen 6
pressure Dgl)lt Platen length (mm) length (L)
(MPa) L=34 | L=40 | L=50 | L=60 | L=70 | L=80 | L=100 | L=120 (mm) ~ 5
7 6.8 4.4 33 2.6 22 17 13 50 é
6.5 6.3 4.1 3.1 25 2.1 15 12 46 P
6 5.8 3.8 2.8 23 19 14 12 43 5
55 53 53 35 2.6 2.1 17 13 1.1 39 w3
5 4.9 4.8 32 2.4 19 1.6 12 1.0 37 =
45 44 59 44 29 2.1 17 14 11 09 34 £
4 39 52 39 2.6 19 15 13 1.0 0.8 32 5 2
35 34 4.6 34 22 17 13 11 09 07 30 ©
3 2.9 39 29 1.9 14 12 1.0 0.7 0.6 30 11
25 2.5 33 2.4 1.6 12 1.0 0.8 0.6 0.5 30
2 2.0 26 2.0 13 1.0 0.8 0.7 0.5 0.4 30 0
15 15 2.0 15 1.0 0.7 0.6 0.5 0.4 0.3 30 0
1 1.0 13 1.0 0.7 05 0.4 0.4 03 0.2 30 Supplied oil
Maximum operating | 45 | 57 | 79 | 70 | 70 | 70 | 70 7.0 pressure (MPa)
pressure (MPa)
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Cylinder output

Unusable range!
(= part)
L=42{s=16.5)

L=60{5=34.5)

L=120{s=94.5)

Cylinder output

‘Unusable ranget!
(mpart)

L=50(s=20)

L=T0(s=40)

L=120{s=30)



Sensor Built-in Lever Clamp

HLKW0651 F=(35.06xP)/(L-24.5) 12

Cylinder output
L O R Unusable range
(= part)
=
g 8 1=56.5(=215)
(9]
2
e G
E /
= Pl
g 4 P .
& /}. / L=100{s=65)
2 - — L=160{s=125)
I
0 _——
0 1 2 3 4 5 6 T
0.5 08 12 0.7 06 | 04 | 03 02 02 0.2 35 Supplied oil
Maximum operating 48 63 70 70 70 70 70 70 pressure (MPa)
pressure (MPa) )
| Cylinder output
16 L=50(s=7.5) 5
14 Unusable range
z s/ (= part)
< 1 /1 1=67.5(s=25)
o
—
S 10 *
£ s " P S
45 107 145 | 97 7.7 58 | 42 33 2.7 23 48 g A »
£ A L=100{s=5T.5)
4 9.6 129 86 6.9 52 37 29 24 2.0 45 s 6 z 3 —
35 8.4 113 75 6.0 45 33 25 2.1 18 43 © 4 A- e __,../
3 72 9.7 65 52 39 2.8 22 18 15 43 e il | L=160(s=117.5)
25 6.0 8.1 4.9 43 33 23 18 15 13 43 2 f///__/__.,..—-...—-
2 4.8 65 33 35 26 1.9 15 12 1.0 43 é_d.—-—-
15 36 4.9 22 26 2.0 14 11 09 0.8 43 0
1 24 33 11 18 13 1.0 0.8 0.6 05 43 0 12 3 4 5 6 T
05 12 17 63 0.9 0.7 0.5 0.4 0.3 03 43 Supplied oil
WEIMICEIERg | gy 63 7.0 70 | 70 7.0 7.0 7.0 pressure (MPa)
pressure (MPa)




HLKW-C [] E(G] Sensor Built-in Lever Clamp

Overall Installation  hole
dimension processing drawing

*This figure shows the released state of HLKW-CCE(G)

Nx onn’§ £0.6
Air supply port for clamping Ba’
0-seal ring (attached) DA \ £
&) & s
Exhaust vent for HLKW0401 A ® — /‘ 3
clamping conf_lr_maflon Vent for release confirmation*4 / =

0-seal ring (attached) AS568-007 '

except back for HLKW0401-C JE(G),
® HLKW0481-C O E(G) and
HLKW0511-CIE(G) Vent for clamping

Air inlet for release confirmation P
2-M3x0.5 thread depth 6*4 confirmation P Air inlet for clamping
confirmation P

0-seal ring (attached) DA 0il supply port for

o X . <
Air inlet for release confirmation Air inlet for clamping confirmation release P ® ®
e - e =
0-seal ring (attached) DA 0-seal ring (attached) DA =

Processing dimension of type Cand R
installation part

Air supply port for release

Vent for clamping confirmation HLEW0401 g
Vent for clamping confirmation P ' L

0-seal ring (attached) DB

=

0Oil supply port for

e/} 8 S ]’
\= oK

| o
Only HLKW0401-CPE(G) has protrusions = b
1-2AD 2-chamfer 2
L Vent for clamping confirmation
L 0-seal ring (attached) DB
1 Air inlet for clamping confirmation Air inlet for release confirmation
1 g £ O-seal ring (attached) DA O-seal ring (attached) DA
i 2 i = .
ol 2 &
H 5
£ E
[‘; IS )},\ \1\‘)/ (\(1 Exhaust vent for HLKW0401
clamping confirmation
S P _T\L*‘AE_:__ onfirmation | |@)
g ol Q-Q O-seal ring (attached)?
% U gll = AS568-007
= @ = Type L installation part processing dimension
[£3)
=

Platen direction type L Ol supply port for
E1 release ®P P a
O

Al
ﬂg 0il supply port for
clamping ®P /@ ]
JA @ 4-EAthread™s Air _inlet, P for release

0Oil supply port for release: Rp H J lcxé{‘m;ta{?g;?mpmg’ Ny confirmation

thread*3 Vent P for clamping confirmation
(speed control valve can) \ 4-chamfer 1
be installed) - “/
=@
=
5
i — ﬁ T

;Platen direction type C

\ @ Platen (provided by the user)

2-G thread plug (attached) / I J 4-2R
I | Taper hole ®Q
Oil supply port for clamping: Rp thread*3 Platen direction L

(speed control valve can be installed) type R

Ny

HC
Ny

Ny

Precautions

2¢1. Only the inclination angle of HLKW0651 flange is 12°

2¢2 This product does not include installation bolts, so please refer to the S dimension and install it by yourself.

3. This product does not include a speed control valve.

24 The vent must be open to the atmosphere, and the intrusion of coolant and cutting fluid must be prevented. When the coolant will splash directly,
please set a spacer on the M3 thread to effectively prevent the intrusion of the coolant and make sure that the vent holes are not blocked. Use the attached
pin for the clamp installation pin (@ADf6, AEf6 and HRC60 related products)

25 Please refer to the S dimension and determine the depth of the EA threaded hole for the installation bolt according to the installation height.
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~ HLKW-CJE(G)

Sensor Built-in Lever Clamp

mm

Hn_.___._m ﬂﬁmm _ﬂﬂ - Hlmmﬁﬂ.HHMHNMﬂ_HMM MH_ .m Hﬂﬁ_ﬂwmmm
28 ~F2=8ggrensngarazeernagas oz 2lalel- |5 uuuuw.mmm
JEIRIEIE T ICIEIE ETE AR AT IR T E AT TEEE I8 A CIEIEL mmguw_m”mm
2\d~g(2|n|2|3|R|e/8d|s|nrla|~|=2 28/ 2nZir2x 00533 HEINEE mwunwmmmm
. « &

2 0inlals|5elnlse2as2gemeaa2andaaaoloseE] 2ials|2n mmuuw”m__m

i

3 g
i < i«
w ] iR (s ] | E Q”!lTuvw“lmFE_.—HMut 215 R Hﬁmm-.—hmmﬂ
H ; 1]
S T I N I O N iaf! sl A DT 0




