LCX Series

Selection guide

STEP-1

SCPD3

SCM

SSD2

MDC2

SMG

LCM

LCR

LCG

LCX

STM

STG

STR2

Calculate the load factor and decide the bore size.

a= % x 100 (%)

a : Load factor

Fo : Force (N) required to move
the workpiece

F : Cylinder theoretical thrust (N)
(Table 1)

For horizontal operation|For vertical operation

Fo=Fw | Fo=W + Fw
FW: W x 0.2Note (N)
W: Load (N)

Note : coefficient of friction

STEP-2

MRL2

GRC

Cylinder

switch

MN3E
MN4E

4GA/B

MAGAB

MNAGA/B

FR (module

unit)

Clean
F.R

Precision

R

DI press gauge

Electro-

pneumafic R

Speed

controller

Auxiliary
valve

Fitting/

tube

Clean

air unit

Pressure
sensor

Flow rate

Sensor

Valve for
air blow

Ending

(Table 1) Theoretical thrust table

. Operating
Bore size i i
direction

(Unit: N)

(015 [ 02 | 03 | 0e [ 05 ] 05 ]

. PUSH 74 99 148 197 246 296 345

225 equiv.
PULL 57 76 114 152 190 228 266
. PUSH 116 155 233 310 388 466 543

232 equiv.
PULL 99 133 199 265 332 398 464

(Table 2) Rough indication of load factor

Working pressure MPa| Load factor (%)

0.2t00.3 a=40
0.3t0 0.6 a=50
0.61t0 0.7 a=60

Obtain the stroke end speed (Vm) and G coefficient.

Obtain the stroke end speed (Vm) and G
coefficient from the average speed (Va) and
load factor obtained in STEP-1.
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Gcoefficients] |

Load factor5%

Load factor 10%

Load factor 20%

Load factor 30%
Load factor 40%
Load factor 50%
Load factor 60%

Stroke end speed Vm

The arrows (—) in the figure

shows an example that the

stroke end speed of 0.35 m/s

and G coefficient of 16.8 are
obtained at the 0.20 m/s
average speed and 50% load

factor.

Standard rubber cushion stopper



LCX Series

Selection guide

STEP-3

SCPD3
Check the allowable absorbed energy. SCM
E : Kinetic energy at workpiece end (J) (Table 3) LCX allowable absorbed energy value (Eo) SSD2
_1 2 . W (N) Cushion Metal
E= 5 x (M + ma) x Vm m : Load weight (kg) (m = o8 ) Bore size Sta?Jd)ard stopper stopper —
Ma : Table weight (from Table 4) (J) (J) MDC2
225
vVm : Stroke end speed (m/s) > 0.34 ‘ 0.14 ‘ 0.07 SMG
E max : Max. allowable value of Eo (from Table 3)
LCM
(Table 4) Table weight (Unit: kg)
_______________________________ Stroke length (mm) LCR
' ' iz
. Confirm E <E max. | I EI B PR
_______________________________ 2
225 0.030 0.035
232
LCX
STM
STEP-4
STG
Obtain M'T (resultant moment at rest).
. . . STR2
Calculate the load (moment) and the moment of impact occurring at the stroke end and obtain M'T (resultant
moment at rest). MRL2
@ Vertical load: W' (N) @ Bending moment: M1' (N-m) GRC
w w - W(N) Cylinder
7777-}77 Switch
- MN3E
— 5 ! MN4E
W =W M1'=Lx W 4GA/B
; . ! : . ' MAGA/B
@ Radial moment: M2' (N-m) @ Torsion moment: M3' (N-m)
i L (m) MN4GAB
\ m L(m) . FR module
\ o - | uni)
-k Clean
W (N) ‘ - FR
M2'=Lx W W (N) Precision
R
Press gauge
w' = 1N M'T : Synthesis of moment Df}isfm "
ML'x G =L TN G : G coefficient E‘ﬂnetugaﬂcR
M2 =L Jtvm) Wmax  : Maximum allowable value of W' (from Table 5) | Speed
M3' x G =[______J(Nm) controller
M1'max : Max. allowable value of M1' (from Table 5) Auxiliary
MT=_ W 4, MI'xG M2' + M3'xG - |:| valve
W'max M1'max M2'max M3'max M2'max : Max. allowable value of M2' (from Table 5) Tnng/
tube
M3'max : Max. allowable value of M3' (from Table 5) o
ean
(Table 5) Allowable static load air unit
Vertlcal load |Bending moment Radlal moment | Torsion moment Pressure
B ke | h
stroke fend! M1'max (N-m)
10, 20, 30, Flow rate
T p32 | 40, 50 Sensor
225 75, 100, Valve for
232 125, 150 970 128 116 128 air blow
"""""""""""""" Ending
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LCX Series

MN3E
MN4E

DI press gauge

preumatic R

air blow

Selection guide

SCPD3 STEP-5

sSCM Obtain MT (resultant moment during movement) (Note that it differs from that obtained in STEP-4.)

— @ Vertical load: W (N) @ Bending moment: M1 (N-m)

MDC2

SMG ML1=F1xL

LCM WN)

LCR

M1=W x L;
Li=A+L

L is a value in the
table below.

LCG W)

LCX

STM

STG @ Radial moment: M2 (N-m) @ Torsion moment: M3 (N-m)

W (N)

STR2
I L2 M3 =W x Ls

Ls=A+L

MRL2

L is a value in the

W (N) -
GRC MZK Ls table below.
M2 =W x L»

Cylinder
switch

4GA/B M3 =F3x L3

M4GAB

MNAGA/B
FR (module
uni)

Clean
F.R

Precision
R

Press auge

W=W = |:| (N) MT : Synthesis of moment
M1 = M1 = JiNm) Wmax : Maximum allowable value of W (from Table 7)
Speed

controller | p2 = M2 _ |:| (N-m) M21max : Maximum allowable value of M1 (from Table 7)
Auxiliary M2max : Maximum allowable value of M2 (from Table 7)

vave | M3 =M3 = |:| (N-m)
Fitting/
b e W ML M2 MO

Wmax Mlmax M2max M3max
Clean

air unit | (Table 7) Allowable moving load

Pressure . Vertical load |Bending moment| Radial moment | Twist moment
sensor Bore size |Stroke length
P Wmax (N) M1max (N-m) M2max (N-m) M3max (N-m)
Flow rate 225

10, 20, 30, 97 7 15 7

sensor s 40, 50
Valve for 225

Electro-

M3max : Maximum allowable value of M3 (from Table 7)

75, 100,

P 125, 150 130 17 16.5 17

Ending
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Displacement at point A

LCX Series

Technical data Displacement at the table end (reference value)

[Displacement of table due to M1, M2 and M3 moments]

M1 moment: Displacement at the table end when the load (F1) is applied to the table end
M2 moment: Displacement at the table end (point A) when the load (F2) is applied to the point 100 mm away from the center of the cylinder | SSD2
M3 moment: Displacement angle of the table when the rotation moment (M3) is applied to the cylinder

Displacement (um)

0
0

100

200 300
Load/F1 (N)

400

500

Displacement (um)

Table deflection of M2 moment

0 100 200 300 400 500 600
Load/F2 (N)

Displacement angle (°)

0.05

0.04

0.03

0.02

0.01

0.00
0

Table deflection of M3 moment

Moment/M3 (N-m)

CKD

SCPD3

SCM

MDC2
SMG
LCM
LCR
LCG

LCX

STM
STG
STR2
MRL2

GRC

Cylinder
Switch

4GA/B

M4GAB

5 10 15 20 25 30 |MN4GAB

FR (module
uniy)

FR
Precision
R

Press auge
Electro-
Speed
Auxiliary

valve
Fitting/
tube
Clean

Pressure
sensor

sensor

Ending
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LCX Series

Selection guide: selection example (1)

SCPD3
SCM [Operation condition]
Model used (upper): LCX-25-30-M6 (product weight: 1,270 (g))
SSD2 (lower): LCX-32-30-S6 (product weight: 1,440 (g))
Pressure: 0.5 (MPa)
MDC2 Weight of workpiece: 3.0 (kg)
Operating direction: Horizontal
SMG Average speed (upper): 100 (mm/s)
LCM (lower): 230 (mm/s)
Shape of workpiece: As shown on the left
LCR
LCG
LCX S11 = 2l Check of the load factor and decision of the bore size (For details on how to calculate, refer to page 183)
STM Formula Selection example
F . . . .
STG o= ?O x 100 (%) [Cylinder on upside] [Cylinder on downside]
o, a :Load factor . . q1 = 30X gl.go) x02 100 = (80+127 +§éc;1) x 9.8) x 0.2
Fo : For(.:e (N) reqwreq to move the workpiece —31% 100 = 25%
MRL2 F : Cylinder theoretical thrust (N) Can be used since the estimated load factor at 0.5
MPa is
GRC Can be used as "a < 50"
Cinder C113 57 Check of the stroke end speed and G factor (For details on how to calculate, refer to page 188.)
VINAE 0.5 Load factor 5% Selection example
—] @ Load factor 10% . . . .
JGAB | E 04 Load factor 20% LCYlinder on upside] [Cylinder on downside]
g 03 tggg ;gg{g{ 2832 Average speed: 100 mm/s Average speed: 230 mm/s
M4GAB % : / tggg E‘é{g: gggﬁ Load factor: 5% or less (3.1%) Load factor: 5% or Ies's (2.5%)
Z 0.2 Stopper: Metal stopper Stopper: Rubber cushion stopper
MNAGAB % B B
m § 0.1 2 Stroke end speed: 110 mm/s Stroke end speed: 240 mm/s
uhit) < G coefficient: 14 G coefficient: 12
0 i 03 03 03 05Strokeendspeed Vm —— —
Clean : ' : : :
_FR | 5
Precision \
R 2 10
(]
Pesque | ‘©
Of pesqan | 5 15
e 181
Electo-
meumaic R © 2
Speed 25 \ Standard Rubber cushion stopper
controller Metal stopper
Auxiliar : :
valve y 30 Graph of s_p_eed and G coefficient
— G coefficient =
Fitting/
tube
;lrejrr]lit STEP-3 Check of the allowable absorbed energy (For details on how to calculate, refer to page 189.)
Pressure Formula Selection example
sensor
Flowrate | E = % x (M + mg) x Vm® [Cylinder on upside] [Cylinder on downside]
ST : Kinetic energy at workpiece end (J) -1 2 -1
vave ! E=- x(30+003)x0.11 E=-x(30+127+0.01+0.035)
alve for . )
arblow | ™ - Load weight (kg) =0.02 (9) x 0.24% = 0.124 (J)
Ma : Table weight (kg) Can be used since the allowable absorbed Can be used since the allowable absorbed energy
Ending | Vm : Stroke end speed (m/s) energy of the metal stopper is "0.07J" of the rubber cushion stopper is "0.14J"
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LCX Series

Selection guide: selection example (1)

STEP-4 Check of the allowable static load (For details on how to calculate, refer to page 189.) SCPD3
scM

@ Vertical load [Calculating load and moment] SSD2
W =w [Cylinder on upside] [Cylinder on downside]
@ Bending moment: M1' (N-m) W'=3.0x9.8=29.4 (N) W'=30x098+127x9.8 MDC2
M1'=L1xW M1'=0.02 x 29.4 = 0.6 (N'-m) =41.8 (N)
@ Radial moment: M2' (N-m) M2' = 0.055 x 29.4 = 1.6 (N'm) M1’ = 0.054 x 29.4 SMG
M2' = L2 x W M3'=0.055 x 29.4 = 1.6 (N'm) +0.017 x 1.27 x 9.8 S
; . ! =1.8 (N-m) LCM
. T0r5|on moment' M3 (N ’ m) (Omit the underlined part if the cylinder on upside does not
M3 ' =L3x W work as a moment of impact.) LCR
) M2' = 0.055 x 29.4 = 1.6 (N'm)
O Synthesis of moment M3' = 0.055 x 29.4 = 1.6 (N-m)
LCG
Mr=— W MUXG M2 | M3XG [Resultant moment when the cylinder on upside operates]
T Wmax  MI'max  M2max  M3'max LCX
Stroke end speed: 110 mm/s, G factor: 14
[Cylinder on upside] [Cylinder on downside] STM
M= 204, 06x14 16 16x14 Moo4l8 16x14 16 16x14
E = 670 52 110 52 " 670 52 110 52
= Center of gravity of cylinder =0.7 =1.0 STG
o Can be used since the resultant moment (M'7) is "1 or less" Can be used since the resultant moment (M'7) is "1 or less"
£ [LCX-25-30-M6] STR2
£ o o
o I~ ey oy S B == . .
o 1 =) [Resultant moment when the cylinder on downside operates] MRL2
é I lo ol TH Irwr 5 —1- Stroke end speed: 240 mm/s, G factor: 12
S [LCX-32-50-S6] [Cylinder on upside] i [Cylinder on downside] v GRC
. _294,06x12 16, 16x1 . _418, 18x12 16 16X T
M=ot "5 ‘mo' s M0 52 ‘1o’ 52 Cylinder
=0.6 =09 Switch
Can be used since the resultant moment (M'r) is "1 or less" Can be used since the resultant moment (M'r) is "1 or less" | \|N[3E
MN4E
4GA/B
1) 5253l Check of the allowable dynamic load (For details on how to calculate, refer to page 190)
MAGAB
Formula Selection example —
. MNAGAB
@ Vertical load [Cylinder on upside] [Cylinder on downside] [
W=w W=3.0x98=294(N) W=30x098+1.27x9.8 E‘nﬁ]‘(mm”‘e
@ Bending moment: M1 (N-m) M1 =0 (N-m) =418 (N) Evees
M1=L1xW M2 =0.055 x 29.4=1.6 (N-m) M1 =0.035 x 29.4 + 0.068 x 1.27 x 9.8 ER
@ Radial moment: M2 (N-m) M3 :209(';"*")0 s o =19 (N-m) Precision
= : =2 2 (Add the value of the cylinder on upside since it works as a
M2 =12 xW Mr 97 * 7 * 5 * 7 moment. Substitute the center of the external dimensions R
. . =04 for the center of gravity of the cylinder.) Press cauge
@ Torsion moment: M3 (N'-m = =16 (N- Sl
( ) Can be used since the resultant moment (M'7) is "1 or less" M2 =0.055 x 26.4=1.6 (N-m) Of s gauge
M3=L3xW M3 =0 (N-m) o
O Synthesis of o Al8 19 16 0 E\eclm-r R
ynthesis of moment =97 7t 5 T pneumafic
_ W M1 M2 M3 =08 Speed
Mt = + + + i T)is" 2 I
Wmax  Mlmax  M2max  M3max Can be used since the resultant moment (M'r) is "1 or less" | COntroller
Auxiliary
valve
68 mm Fitting/
35mm tube
Center of gravity of cylinder Clean
air unit
[LCX-25-30-M6]
o5 o Pressure
N SE— 24 sensor
e .
[of o ] Flow rate
r—-' -\ C e = sensor
[LCX-32-50-56] Valve for
42 mm Center of the guide air blow
(L on page190)
Ending
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LCX Series

Selection guide: selection example (2)

SCPD3
SCM [Operation condition]
Model used (X-axis): LCX-32-150-A6 (product weight: 2,450 (g))
SSD2 (Z-axis): LCX-32-30-S6 (product weight: 1,440 (g))
Pressure: 0.5 (MPa)
MDC2 Weight of workpiece: 1.0 (kg)
Operating direction: Horizontal + vertical
SMG Average speed (X-axis) : 300 (mm/s)
LCM (Z-axis): 50 (mm/s)
Shape of workpiece: As shown on the left
LCR
LCG
LCX
C10 = 25 Wl Check of the load factor and decision of the bore size (For details on how to calculate, refer to page 188
STM
STG Fo
a =" x 100 (%) [X-axis cylinder] [Z axis cylinder]
STR2 .
a : Load factor ol = ((1.0+1.29 +§)3(;1) x9.8) x 0.2 = (1.0x9.8) + 235 x (1.0 x9.8) x 100 = 3.5%
MRL2 Fo : Force (N) required to move the workpiece % 100 = 1.4%
F : Cylinder theoretical thrust (N) Can be used since the estimated load factor at 0.5
MPa is
GRC Can be used as "a 50"
Cinder 11257 Check of the stroke end speed and G factor (For details on how to calculate, refer to page 188.)
VINAE 05 Load factor 5% Selection example
— 7 Load factor 10% . ) . .
AGAB | E 04 Load factor 20% X axis cylinder] [Z axis cylinder]
%‘ o tggg ggg{g; jggf/g Average speed: 300 mm/s Average speed: 50 mm/s
: Load factor 50%  Load factor: 5% or | 1.4% Load factor: 5% or | 3.5%
MAGA/B é /Load factor 60%3 oad factor: 5% or less (1.4%) oad factor: 5% or eS'S( b)
& 02 B Stopper: Rubber cushion stopper
NMN4GAB % Stroke end speed: 310 mm/s 1
m § 0.1 G coefficient: 4 Stroke end speed: 55 mm/s
i) | < G coefficient: 3
0 o 03 03 034 05Strokeendspeed Vm
Clean : : : : '
_FR | 5
Precision \
R = 10
(]
Pesque | ‘S
Mpespe | 5 15
L
Electo-
meumaic R © 20
Speed 25 \ Standard Rubber cushion stopper
controller Metal stopper
Auxiliary 30 ; :
valve Graph of speed and G coefficient
— G coefficient =
Fitting/
tube
;lrejrr]lit STEP-3 Check of the allowable absorbed energy (For details on how to calculate, refer to page 189.)
Pressure Formula Selection example
sensor
Flowrate | E = < (M + ma) x Vm? [X axis cylinder] [Z axis cylinder]
sensor | e ?K' ) Yo 40 1 1
Vvl + Kinetic energy at workpiece end (J) E =X (L0+1.29+0.01 +0.035) E =X (L0 +0,035) x 0.055"
arbioy | M Load weight (kg) x 0.312=0.11 (J) =0.002 (J)
ma : Table weight (kg) Can be used since the allowable absorbed energy Can be used since the allowable absorbed energy
Ending | Vm : Stroke end speed (m/s) of the shock absorber stopper is "1.3J" of the rubber cushion stopper is "0.14J"
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LCX Series

Selection guide: selection example (2)

STEP-4 Check of the allowable static load (For details on how to calculate, refer to page 189.) SCPD3
scM

@ Vertical load [Calculating load and moment]
W' =W . . ) . SSD2
- [X axis cylinder] [Z axis cylinder]
@ Bending moment: M1' (N-m) W'=1.0x9.8+1.44 x 9.8 =23.9 (N) W'=0(N) MDC2
M1'=L1xW M1'=0.054 x 9.8 + 0.017 x 1.44 x 9.8 M1'=0.02 x 9.8 =0.2 (N'-m)
@ Radial moment: M2' (N-m) =0.8(N-m) M2'=0.02 x 9.8 = 0.2 (N:m) SMG
M2' = L2 x W (Add the value of the Z-axis cylinder since it works as a moment.) M3'=0.001 x 9.8 =0.01 (N'm) T
) ‘ M2' = 0.054 x 9.8 +0.017 x 1.44 x 9.8 LCM
@ Torsion moment: M3' (N-m) 08N
M3'=Ls x W M3' = 0.031 x 9.8 + 0.068 x 1.44 x 9.8 LCR
O Synthesis of moment =13(\Nm)
Mr=_ W, MIXG M2 | M3XG LCG
T Wmax  MI'max = M2max  M3'max [Resultant moment when the X-axis cylinder operates]
. . Stroke end speed: 310 mm/s, G factor: 4 LCX
Note) In the crossed unit, a moment of impact
may occur in the M2 direction. Multiply the [X axis cylinder] [Z axis cylinder] STM
G coefficient with the M2' value as M = g?;_g . 0.;32;4 N % . 1_132;4 MT = 630 . % . 0_51;4 . 0_0512>< 4
necessary.
Y =01 —001 STG
Can be used since the resultant moment (M'7) is "1 or less" (Multiply the G factor if a moment of impact in M2 direction is

caused in the Z-axis cylinder by operation of the X-axis cylinder.) STR2
Can be used since the resultant moment (M'7) is "1 or less"

Center of gravity of cylinder MRL2
B
[Resultant moment when the Z-axis cylinder operates] GRC
£ Stroke end speed: 55 mm/s, G factor: 3 e
= C— o S Cylinder
3 o o [X axis cylinder] [Z axis cylinder] Switch
o [Xe)
S | Mr=239, 0 _05x3+02 0 M= 0 ,02x3 0 0 MN3E
970 128 116 128 670 52 110 52 MNA4E
=0.04 =0.01 E—
(Muttiply the G factor if a moment of impact in M2 direction is Can be used since the resultant moment (M) is "1 or less” | 4GA/B

caused in the X-axis cylinder by operation of the Z-axis cylinder.)
Can be used since the resultant moment (M'7) is "1 or less"

M4GAB

MNAGA/B

STEP-5 Check of the allowable dynamic load (For details on how to calculate, refer to page 100 ** /)%

uni)

| . . . —
\ @ Vertical load [X axis cylinder] Precison
{ W=WwW W=10x98+144x938
(1)i Center of gravity of cylinder . Bending moment: M1 (N-m) =239(N) Jrgssgauqe
M1 =0 (N-m) DI pess gauge
M1=L1xW | PRV
. M2 =0.054 x 9.8 + 0.017 x 1.44 x 9.8 Electo- ‘
\ . Rad'al moment M2 (Nm) = 0.8 (N-m) pneumancR
| E| _ (-
oheN | = E M2 = Lz W M3=0 (vm) ?gﬁtfg\ler
ol ¢ |+ F 8 @ Torsion moment: M3 (N-m) Mr=239 0 08 0
B \ A ] - 130 17 165 17 Auxiliary
1 M3 =L3x W =02 valve
20 mm @ SyntheS|s of moment Can be used since the resultant moment (M'r) is "1 or less Fitting/
M = WW + Mi"l + MQ/IZ + M;\Arr?a tubei
17 mm e max max X [Z axis cylinder] Clean
= air unit
54 mm W =0 (N) 1=
M1 =0.02 x 9.8 = 0.2 (N-m) Pressure
sensor
M2 =0 (N-m) [
ow rate
M3=0 (N-m) sensor
vro 0,02, 0 0 Rl B
97 7 15 7 Valve for
=0.03 air blow

Can be used since the resultant moment (M'7) is "1 or less"

Ending
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