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CAUTION

Read these instructions before use

This owner's manual contains various safety cautions regarding the proper handling of this product, and
LN RGO NG EGUEIN  preventing danger to the operator as well as damage to the plant and the machine. Please read this manual
thoroughly before using the product.

“Caution” applies to situations in which minor injuries or property damage may result if the operation or

=, Dzfinliion of “Caliion” ) :
maintenance procedures are not strictly followed.

AN Ion

B Do not operate without sufficient mounting strength
* Operating with insufficient mounting strength may damage the main machine and cause injuries.
« Ensure sufficient mounting strength of load torque x safety factor

B Do not operate without an external stopper
* Use within the damper's range of operating angle. Do not use the damper itself as a stopper by setting the
rotational limit position of the rotating shaft as the resting position of the rotating object. Using the damper itself
as a stopper may damage the damper and consequently damage the main machine, and it may also result in
injuries.
« Set the external stopper to the operating angle before use.

B Do not use when the maximum operating torque is exceeded
= Using this product beyond the maximum operating torque may cause an oil leak, reduced durability, and damage
to the shaft. This may damage the damper and consequently damage the main machine, and it may also result
in injuries. Do not exceed the maximum operating torque when using this product.

B Do not operate outside the operating temperature range
» Using this product outside the operating temperature range may cause an oil leak and torque problems. Use this

product within the operating temperature range.

BMUsage enviornment
* This product cannot be used in a vaccum or under high pressure, as this will cause damage to the main
machine.
« Do not use in an environment where chips, cutting oil, water, etc. can come in contact with the linear damper.

This will result in a malfunction due to an oil leak caused by damage.

BDo not discard oil more than is necesssary
« Discarding the oil contained in dampers more than is necessary will pollute the environment.
« Dispose the oil according to laws concerning waste management and cleaning.



B Radial load to the shaft

Rotating shaft

@XRadisn load ?4— XRadiaI load

= Applying load to the rotating shaft (gear) in a radial direction may cause an oil leak, torque problems, and
damage to the shaft (or to the gear if the gear is used).

B Thrust load to the shaft

= Applying load to the rotating shaft {gear) in a thrust direction may cause an oil leak, torque problems, and
damage to the main unit {or to the gear, or cause the gear to become disengaged, if the gear is used).

*Thrust load

Jr\When assembling, attach the damper's gear to the opposing arm (gear) as parallel as possible.

Rack, etc.

|
ri A Angular Tz
I I Wll' Angular

B Using the product above its maximum rotations

» Using this product above its maximum rotations may cause an oil leak, torque problems, and damage to the

rotating shaft.

*Please refer to the catalogue for the product's maximum rotations.
(*If you are going to exceed the maximum rotations when using this product, please contact our sales
department.)

B Using the product outside its operating temperature range
» Using this product outside the operating temperature range may cause an oil leak and torque problems.
HPlease refer to the catalogue for the product's operating temperature range.
(*If you are going to use this product outside its operating temperature range, please contact our sales
department.)

B Using the product above its maximum cycles
» Using this product above its maximum cycles may cause torque down and an oil leak.
HPlease refer to the catalogue for the product's maximum cycles.
(*If you are going to exceed the maximum rotations when using this product, please contact our sales
department.)

B Over-tightening of mounting screws
» Over-tightening the mounting screws when installing a rotary damper may cause damage to the main unit.
HBased on the types and sizes of the screws used, please apply an appropriate tightening torque to tighten the
Screws.

Bansbach Easylift of North America, Inc. is not responsible for any accidents caused by
rotary dampers. The user should implement preventative measures against such
accidents.
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<Basic structure>

Cap

?|__/— Rotor
Main body

( e e )

Silicone oil

This is a rotary damper that utilizes the braking force generated by the oil's viscosity resistence. The braking force generated by oil
viscosity, clearance between the rotor and the main body, and the oil's contact area varies based on the structure shown above.

1-1) Temperature characteristics Temperature characteristics
The torque of a rotary damper varies according to the ambient temperature. This is
because the viscosity of the oil inside the damper changes according to the temperature.

Torque

1-2) Speed characteristics

The braking torque of a rotary damper varies according to the cycle rate. In general, the
torque increases when the cycle rate increases, and the torque decreases when the cycle Ambient temperature
rate decreases. The rated torque listed in the catalogue is the torque generated when the
cycle rate is 20rpm.

2.Vane Damper

<Basic structure>

Speed characteristics

Torgue

Main body Rotation speed

Silicone oil

This is a rotating-type damper that utilizes the oil pressure. The braking force generated by oil viscosity, clearance between the rotor
and the main body, and the vane’s pressure-receiving area varies based on the structure shown above.

<Basic characteristics>

Similar to the rotary damper, the torque varies according to the ambient temperature. Its basic structure is a dashpot structure
(single orifice). The internal pressure of a damper increases as the ratation speed increases, which consequently increases the
torque.

Temperature characteristics Speed characteristics

Torque
Torque

Ambient temperature Rotation speed
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Y < ZE¥ ¥ Selection / Key to Model Number

Selection of Rotary Damper and Vane Damper

1) If the rotating shaft and the damper's axis are directly connected, the approximate
torque can be calculated based on the following equation if the lid size and the
weight are known.

21
O
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=
<
O
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2
g
@
=

Torque T = X 9.8xM (N-m)

L : Dimensions of the lid {m)
M : Weight of the lid (kg)

Using the above equation, determine the maximum torque generaged
immediately prior to the closing of the lid. Use a prototype to confirm its
performance in an actual machine, and determine the torque required.

Fine adjustment of the torque can be done by varying the viscosity of the oil inside the damper.

Damper location

2) If the damper's rotating shaft and the lid's rotating shaft are connected by a lever or a gear, the results of the aforementioned torque
calculation will vary according to the lever ratio or gear ratio.
If the gear ratio is 1:n, a damper torque that is n times the regular damper torque will be required.

Pinion

There is no exact method for determining whether a damper is suitable for the application or not. In the event that
closing time is chosen as a factor, an apparent damper effect can be observed if it takes 2 seconds or longer for the
lid to fully close after it is allowed to free-fall from a 60° angle. However, it is ultimately up to the user as to whether
the damper is suitable for the application or not.

Key to Model Number

<Rotary damper, Disc damper>

FRN - F2 — R 203 G

Series name Model name Damping Torque With or without gear
FRT : Bi-directional rotary damper direction G : With gear, Blank : without gear
FRN : Uni-directional rotary damper
FDT : Bi-directional disc damper
FDN : Uni-directional disc damper

The last digit indicates the power,
and the torque is expressed as below.
203 = 20 X 10° = 20,000gf-cm

= 20kgf-cm

R : Torque is generated in a clockwise direction
L : Torque is generated in a counter-clockwise direction

FYN - H1T - R 104

<Vane Damper>

Series name Model name Damping Torque
FYT : Bi-directional vane damper direction The last digit indicates the power,
FYN : Uni-directional vane damper and the torque is expressed as below.
104 = 10 X 10* = 100,000gf-cm
= 100kgf-cm

R : Torque is generated in a clockwise direction
L : Torque is generated in a counter-clockwise direction
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<Specifications>
Wodel Rated targue #Max. ratation speed S0rpm
1+0.5)1%10°* I #Max. cycle rate 10 cycle/min
FRT-EZ(EQ}100(G") ( ) % i o
(10zx45 gf-cm)| =xCperating termperature  0~50°C
-3 ; : : :
~ 4 #Body and cap material Paolycarbonate (FC)
-3 .
FRT-EZ(ES)-200(5") ESSiDD fa)}{ ta g cNmn; #Fotating shaft material Paolyacetal (PO
) (4z1)X10° - #Gear material Paolyacetal (PO
ERFEIGOHAINGE | 1ahiin gk e ty| reoimps Silicane oil
Mote 1) Rated torque measured at a rotation speed of 20rpm at 23°C
Mote 2) Gear madel number has G1 and G2 atthe end
Mote 3) Torgue can be customized by changing the oil viscosity (see Customizahle Torgue Chart on page 52)
Mote 4) Model B9 is a customized product with a one-sided maunting

Gear Specifications

G1 (far E2) G2 (for ES)
Type Standard spur gear | Standard spur gear
Tooth prafile Irvolute
Module 08
Pressure angle 20
MNumber of teeth 10 11

Pitch circle diameter @ @f A

Damper Characteristics

- 0.8 Speed characteristics of the FRT-E2 series
1. Speed characteristics (Measurement termperature : 23°C)
A rotary damper's torque varies according to the rotation speed. In 0.6k 400
general, as shown in the graph to the right, the torque increases as 46

the rotation speed increases, and the torque decreases as the //200
rotation speed decreases. In addition, please note that the starting /mn
torque slightly differs from the rated torque. =

2. Temperature characteristics 1510 20 0 40 50
A rotary damper's torque varies according to the ambient . (Rotatinh:speed rpin)
temperature. In addition, as shown in the graph to the right, the e s e e
torque decreases as the ambient temperature increases, and the T

torque increases as the ambient temperature decreases. This is &mn
300

Torguedch m)
) ]
[ T

=

because the viscosity of the silicone oil inside the damper varies ST

according to the temperature. When the temperature returns to 2 der \znn

normal, the torque will return to normal as well. Gar 10g
13 10 20 30 10 50

(Arnbient termperature °C)
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<Specifications> zios/| | CTG e P
< . - =
Madel Fated targue FRT-G2 G1
740 Ti¥10-3 e #Max. rotation speed S0rpm
FRTG2-200(G") ( ) i .
il d gf-cm}) #Max. cycle rate 10 cycle/min
3+0.8)%10°7 e #* i ~50°
FRT.G2.300(G") [ ] m Ciperating temperature 0~50°C
(30+8 gf-cm) #height 0.6 (with gear G1: 08y G2 1.0g 53 09g)
-3 .
FRT-G2-450(3") (4.5£1)X10 MNom #Body and cap material Paolycarbonate (FC)
[ torta e af -cm) : :
F ¥ #Rotating shaft material Paolyacetal (FOM)
B+1.2)X10° m
FRT-G2-600(G™) E B 1) 9 gf-cm) #Gear material Paolyacetal (POM)
& #0il type Silicone ail
N [} 109 DS Mom
FRREGZ- NG (100+£20 gf-cm)

Mote 1) Rated torque measured at a rotation speed of 20rpm at 23°C 3 25 35 35
Mote 2) Models with gear bears G1, G2, or G3 at the end of their model numbers 4] Ed
Mate 3) Torque can be customized by changing the oil viscosity (see Custorizable Torque Chart on page 52) (&=

Mote 4)

The diagrams above are outline drawings of FRT-G2-7 Please refer to the diagrams at the right for G2 and G3. F A F &
]

Gear Specifications

G1 G2 G3
Type Standard spur gear | Profileshifted s pur gear | Standard spur gear
Tooth prafile Irvolute
Module 0.8 1.0 0.8
Pressure angle 20
MNumber of teeth 14 10 ]
Pitch circle diameter a7 w10 8.8
;:odedf?ig;:leunrtn madification o 40375 =

1
o 1275
a
4
1
al0.4
a
4

(o 1]
(Circumfe rence]

<FRT-G2-***G2>

co.z
(Circumferance)

<FRT-G2-***G3>

Damper Characteristics

1. Speed characteristics
A rotary damper's torque varies according to the rotation speed. In
general, as shown in the graph to the right, the torque increases as
the rotation speed increases, and the torque decreases as the
rotation speed decreases. In addition, please note that the starting
torque slightly differs from the rated torque.

2. Temperature characteristics
A rotary damper's torque varies according to the ambient
temperature. In addition, as shown in the graph to the right, the
torque decreases as the ambient temperature increases, and the
torque increases as the ambient temperature decreases. This is
because the viscosity of the silicone oil inside the damper varies
according to the temperature. When the temperature returns to
normal, the torgue will return to normal as well.

Speed characteristics of the FRT-G2 series

A (M easurement temperature: 23°C) o
£ 1 D_
2 600
et} Ja
e 450
2 0ar ’//300
I F________/—/—/—f————znn
D L 1 1 1 1 1
3s 10 20 30 40 al
(Rotation speed:rpr)
19l Temperature characteristics of the FRT-G2 series
: (Rotation speed : 20rpm)
_ l.op
[=
= 0.8f \101
=
B e T
204k -_________________450
300
o2 T ——————
D 1 1 1 1 1 1
il 10 20 30 40 al

(Armbient termperature °C)
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Mote 1) Rated torque measured at a rotation speed of 20rpm at 23°C
Mote 2) Gear madel number has G1 atthe end
Mate 3) Targue can be customized by changing the oil viscosity (see Customizahle Torque Chart on page 52) (@

#il type

Gear Specifications

*#Max rotati d al
W odel Fated torgue Darmnping direction i i
” #Max oycle rate 10 cyclefmin
(20+6)X10"3 N -m o
FRT-C2-201(51) (O Tl gfemmy Both directions *Operating ternperature 0~50°C
= [ #height FRT-C2: 2.1g, FRN-CZ : 3.2g (with gear: +0.3
FRECZ-301(G1) il e e o : g (with g 9
(30080 gf-cm) #Body and cap material  Polycarbonate (PC)
FRN-C2-R301(G1) (30+£8)X10°° N - | Clockwise #Rotating shaft material  Polyacetal (POM), metal (only in FRMN-C2-7301)
FRN-CZ-La01(G 1) (300+£80 gf-em)| Counterclockwise #(Gear material Palyacetal (FOM)

Silicane oil

Type Standard spur gear
Tooth praofile I volute
I odule 08
Pressure angle 20
MNumber of teeth 11
Pitch circle diameter ¢8.8

Damper Characteristics

Speed characteristics of the FRN/T-C2 series

an

(Measurement ternperature : 23°C)

1. Speed characteristics
A rotary damper's torque varies according to the rotation speed. In
general, as shown in the graph to the right, the torque increases as
the rotation speed increases, and the torque decreases as the
rotation speed decreases. In addition, please note that the starting
torque slightly differs from the rated torque.

2. Temperature characteristics
A rotary damper's torque varies according to the ambient
temperature. In addition, as shown in the graph to the right, the
torque decreases as the ambient temperature increases, and the
torque increases as the ambient temperature decreases. This is
because the viscosity of the silicone oil inside the damper varies
according to the temperature. When the temperature returns to
normal, the torque will return to normal as well.

20m

Targueich -
=
T

11
ia 10 20 30

40 . &0
{Rotation speed : rpm)
Temperature characteristics of the FRMN-C2 series

B (Rotation speed: 20rpr)
3_ \
m

\ 01

] | | 1 1 1 |

40 al
(Arnbient termperature =C)

Targueich -
=
T
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<Specifications>

FRN-D2-L501(G2) *0il type Silicone oil

FRN-D2-F102(G2)
FRMN-D2-L102(G2)
FRN-D2-F152(G2)
FRN-D2-L152(G2)
Mote 1) Rated torque measured at a rotation speed of 20rpm at 23°C

Mote 2) Gear madel number has G2 atthe end
Mote 3) Torque can be customized by changing the oil viscosity (see Customizable Torque Chart on page 52) (@

Gear Specifications

500+£100 gf- Counter-clockwise
D0+20)x1073 -m | Clockwise
1000+200  gf-cm)| Counter-clockwise
180+30)%107°% N -m| Clockwise
15800300 gf-cm)| Counterclockwise

m

hadel Fated targue Damping direction *Max. rotation speed 50mm
50+10)%10°? Mom - #M ax. oycle rate 10 cycle/min
FRT-D2-501(52 Boath directi
£ a00+100 gf-cm) ot Birechions #Jperating temperature e o
-3 3 7 i : S .
FRED2-102(G2) 11 DDDDJrDQJrDQ)E{S n- i Mom ST #height FRT-O2 : 8.3g, FRM-D2 . 11.8q (with gear : +0.6g)
gf-cmj #*Body and cap material Polycarbonate (PC)
-3 .
FRED2-152(G2) 180£30)X107  N-m) o e sRotating shaft material  Polyacetal, metal (FRT: POM, FRN: SUS)
cm
) - #Gear material Paolyacetal (POM)
FRN-D2-F501(G2) 50+10)x10°3 M- | Clockeise
cm)
M

{
{
{
{
{
(1500£300 gf-
{
(
(1
{
{
{

Type Profile shifted spur gear
Tooth prafile Ivolute
Maodule 1.0
Pressure angle 20

Mumber of teeth 12

Fitch circle diameter @12

Addendum modification
coefficient +0.375

Damper Characteristics

Speed characteristics of the FRN/-D2 series
20 (Measurement ternperature : 23°C)

152
102

1. Speed characteristics
A rotary damper's torque varies according to the rotation speed. In
general, as shown in the graph to the right, the torque increases as
the rotation speed increases, and the torque decreases as the i
rotation speed decreases. In addition, please note that the starting 5L /
torque slightly differs from the rated torque.

Torguedch m)
=

2. Temperature characteristics 35 10 20 30 40 50
A rotary damper's torque varies according to the ambient o (Rotation speed - rprm)
0k Temperature characteristics of the FRMN/T-DZ series

temperature. In addition, as shown in the graph to the right, the {Rotation speed : 20rprn)

torque decreases as the ambient temperature increases, and the = 15} \

torque increases as the ambient temperature decreases. This is \152
102

because the viscosity of the silicone oil inside the damper varies

according to the temperature. When the temperature returns to A e S —
normal, the torque will return to normal as well.

Targuedch -mj)
=

% 0 10 20 30 40 al

{(Arnbient termperature °C)
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<Specifications>
Madel Rated torque #M . rotational speed S0rpm
(20+B)x 1077 Mom :
FRT-S1-201 #
(Bl gfemmy M ax. cycle rate 10 cycles/min
S——" (30+8)X10°7 ) e #Jperating termperature 0~50°C
~ (300+£80 gf-cm) #ARight 3g
Maote 1) Rated torgue measured at a rotational speed of 20 rpm at 23°C #Main body rmaterial Palyacetal (POM)
Mote 2) Torque can be customized by changing the oil viscosity. s#Rotating shaft material Polyacetal (POM)
(See Customizahble Torque Chart on page 52.) 3@
#il type Silicone oil

Dam per Characteristics

Speed characteristics of the FRT-51 series

s (M easurement termperature : 23°C)
1. Speed characteristics 301

b
=
T

A rotary damper's torque varies according to the rotation speed. In 5 )
general, as shown in the graph to the right, the torque increases as B30r 201
the rotation speed increases, and the torque decreases as the %-J—z_n_
rotation speed decreases. In addition, please note that the starting = 1ok

torque slightly differs from the rated torque.
2. Temperature characteristics : 10 20 30 40 50
A rotary dampers torque varies according to the ambient (Rotafion speed: ot

=
=

o
=
T

temperature. In addition, as shown in the graph to the right, the il TR e e S PR e
torque decreases as the ambient temperature increases, and the = \
torque increases as the ambient temperature decreases. This is 5 \ .
because the viscosity of the silicone oil inside the damper varies %,’2.0- — 20
according to the temperature. When the temperature returns to e 1ok
normal, the torque will return to normal as well.

13 10 20 30 T 50

(Armbient ternperature =C)




%e roeeeee®
L4
®
™
. ’ : ' .
o A SoftSilentSafety ! ar Se rl es
; O
L
g - = - - s
- Rotary Damper [Bi-Directional] Fixed &
RoHS Compliant s
=
(38} 0.1
30 =R 75 ]
i?.? 5.5 m
_ = il o 2N | 4
By ® L lé{ S
al Y g I _[jﬂ ﬂ (4]
ole i ® ﬂ
RS -
il e L e ] [ %
- 3 10 10 &
1
21&) 4.5 beoe
5.5
<Specifications> [ H 4 }3
Model Fated tarque #Max. rotational speed S0rpm
(100£20)%1072  MN-m !
FRT-MN1-102 *k
(1000£200 gf-cm) Max. cycle rate 10 cyclesimin
S (180+36)%10" R #perating temperature 0~50°C
e (1800+360 gf-cm) Hiheight 829
Mote 1) Rated torgue measured at a rotational speed of 20 rpm at 23°C *hain hody material Polyacetal (FOM]
Mote 2) Torgue can be customized by changing the ail viscosity #*Cap material Folyacetal (POM )
(See Custormnizable Torgue Chart on page 52.) = . )
#Rotating shaft material Paolyacetal (FOM)
#0i| type Silicone oil

Damper Characteristics

30k

Speed characteristics of the FRT-N1 series
1. Speed characteristics a5l (Measurement termperature | 23°C) 182
A rotary damper's torque varies according to the rotation speed. In = 20¢
general, as shown in the graph to the right, the torque increases as
the rotation speed increases, and the torque decreases as the
rotation speed decreases. In addition, please note that the starting

torque slightly differs from the rated torque.

102

Targuelch )
o = o

0 1 1 1 1 1

2. Temperature characteristics 10 20 a0 40 50
A rotary dampers torque varies according to the ambient 25 N (Patation:speed::pm)
temperature. In addition, as shown in the graph to the right, the gl PRPHE RS SR
torque decreases as the ambient temperature increases, and the £ ..l o
torque increases as the ambient temperature decreases. This is 3
because the viscosity of the silicone oil inside the damper varies %,’ 1] — 02
according to the temperature. When the temperature returns to e sk
normal, the torque will return to normal as well.
L (; 1I0 2I0 3I0 4I0 5I0

(Arbient termperature °C)
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hWodel Rated torque
(2004403107 N-m
glee (2000+400 gf-cm)
(300+60)X10°  MN-m
FRT-L1-302
(3000+600 gf-cm)

Mote 1) Rated torgue measured at a rotation speed of 20rpm at 23°C
Mote 2) Torque can be customized by changing the oil viscosity
(see Customizahle Torgue Chart on page 52) e

#h . rotation speed
#Max. oycle rate
#Jperating termperature
#AEight

#Body and cap material

#Fatating shaft material

alrpm

10 cycle/min
0~50"C

14.1g
Palycarbaonate (PC)
Palyacetal (POM)

#il type

Silicane oil

Dam per Characteristics

1. Speed characteristics
A rotary damper's torque varies according to the rotation speed. In
general, as shown in the graph to the right, the torque increases as
the rotation speed increases, and the torque decreases as the
rotation speed decreases. In addition, please note that the starting
torque slightly differs from the rated torque.

2. Temperature characteristics
A rotary damper's torque varies according to the ambient
temperature. In addition, as shown in the graph to the right, the
torque decreases as the ambient temperature increases, and the
torque increases as the ambient temperature decreases. This is
because the viscosity of the silicone oil inside the damper varies
according to the temperature. When the temperature returns to
normal, the torque will return to normal as well.

Torguedch-m)
™
L=

401

30

20

Torguedch m)

Speed characteristics of the FRT-L1 series

{Measurement termperature : 23°C) 202

202

40 &0
{Rotation speed : rpm)

Temperature characteristics of the FRT-L1 series
(Rotation speed : 20rprn)

\202

0 10 20 20 40 a0
(Arnhient ternperature °C)
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<Specifications> 154{lts
Wodel Rated tarque Damping direction e L eRs Sl
s A - #Max. cycle rate 10 cycle/min
A (10+2 kgf-cm) BlEiEs e *Cperating termperature. 0~80°C
FRN-2-R103 ey Clackwise #\Weight FRT-KZ2 : 78.3g, FRN-K2 : 56.6g
FRA-K2-L103 (102 kgf cm) | Counter-clockwise *Body and cap material  Palycarhonate + glass fiber
Mate 1) Rated torque measured at a rotation speed of 20rpm at 23°C *Rotating shaft material Metal (SUS)
Mate 2) Torgue can be customized by changing the ail viscosity *0il type Sent ol

(see Cutomizable Torgue Chart an page 52) @
Mote 3) Dampers with gear can also be custom ardered.
Mote 4) FRET/M-K2 series is a modified series of the FRT/N-K.1 series to accommodate bearings

Damper Characteristics

s 3t Speed characteristic s of the FRM/T-K2 series
1. Speed characteristics (M easurement temperature : 23°C)

A rotary damper's torque varies according to the rotation speed. In
general, as shown in the graph to the right, the torque increases as
the rotation speed increases, and the torque decreases as the
rotation speed decreases. In addition, please note that the starting
torque slightly differs from the rated torque.
2. Temperature characteristics 5 10 20 30 prS 50
A rotary dampers torque varies according to the ambient N {Rotatiohispeed- §pry
temperature. In addition, as shown in the graph to the right, the B e TR TIGiseloe
torque decreases as the ambient temperature increases, and the
torque increases as the ambient temperature decreases. This is
because the viscosity of the silicone oil inside the damper varies
according to the temperature. When the temperature returns to r ng
normal, the torque will return to normal as well.
0 10 20 20 4I0 5I0
{Arnhient ternperature °C)

103
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<Specifications>
Wadel Fated targue Darnping direction G Bllip
Ie— 2 +04 MNom — #hax. oycle rate 10 cycle/min
R fiiiads g e E i ) Sl *Cperating termperature 0~5&0°C
) #hlight FHT-FZ: 115 Bg, FRM-F2:332
FRT-F2-303 e Both directions - d i
(308 kgf-cm) #Body and cap material  Polycarbonate + glass fiber
FRTF2-403 41 N-m Bl raeinns #Fotating shaft material — Metal (SUS)
el & en s im ] 0l type Silicone ol
FRN-F2-R203 2+£04 N-m Clockwise
FRMN-F2-L203 (20+4 kgf-cm) Counter-clockwise

Mote 1) Rated torgue measured at a rotation speed of 20rpm at 23°C
Mote 2) Torque can be customized by changing the oil viscosity
(see Customizahle Torgue Chart on page 52) i
Mote 3) Dampers with gear can also be custom ordered.
Mote 4) FRT/M-F2 series is a madified series of the FRT/MN-F1 series to accommodate bearings

Damper Characteristics

Wil s R
1. Speed characteristics 2. ' A3
A rotary damper's torque varies according to the rotation speed. In g4t /303
general, as shown in the graph to the right, the torque increases as g_; gl 203
the rotation speed increases, and the torque decreases as the § sl
rotation speed decreases. In addition, please note that the starting k= v L
torque slightly differs from the rated torque. ; : i ; ;
2. Temperature characteristics 0 10 20 30 40 SROt ; i,
A rotary damper's torque varies according to the ambient T ——————— Se(rieza'm speed - rprm)
temperature. In addition, as shown in the graph to the right, the = {Rotation speed : 20rprm)
torque decreases as the ambient temperature increases, and the i \
torque increases as the ambient temperature decreases. This is é al \ 403
because the viscosity of the silicone oil inside the damper varies 2 | \ 93
according to the temperature. When the temperature returns to  # 203
normal, the torque will return to normal as well. Bl
0 0 1I0 2I0 3I0 4I0 1
{Arnhient ternperature =C)
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<Specifications> O
W odel Rated targue -
FRT-SE1 360 + 120 M-mi{radisec) _g
Note 1) Measured at 23°C+2°C 2
#{Jperating temperature -20~60°C
#Height 11.5+0.5 kg
#Fatating shaft Iron
#Zap, hottom Alurminum
#hain body Iron
#(il type Silicone oil
2 1242 2
P 172 :
R
.13
150 I
— ey _ B ‘
. B 2

&120
#3058,
a148!

M 10, Effective

serew depth 30 4 s V

1. Delayed absorption in linear motion F = Force or mass applied to the lever tip (N)
i _ FL% L = Distance between the centre of the damper
Rarsitia (NI a I d shaft and the lever's point of application (m)
d = Distance travelled by lever (m)
t = Travelling time of the lever (sec)

2. Delayed absorption in rotation T = Torque applied to shaft (N-m)
w = Angular velocity(rad/sec)

Formula (N-m/(rad/sec))= %

3. Impact absorption in linear motion M =Mass(kg)
y _ MVL® V =Velocity(m/sec)
e Bt St d L = Distance between the centre of the damper
shaft and the lever's point of application (m)
d = Distance travelled by lever {(m)

4.Vibrational absorption M =Mass(kg)

’ - . _ ML® f= Vibrational frequency(Hz)
<Possible application> Formula (N'mfrad/sec))= 5~ | = Distance between the centre of the damper

Anti-vibration damper for Ferris wheel gondolas shaft and the lever's point of application (m)
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*C‘)' <Specifications>

c Model Rated tarque Darrping direction
FRMN-P2-R202(G") 0.20+0.04 N-m Clockwise direction
FRN-P2-L202(G*) (2.040.4 kof-cm)  |Conkrchdwse diectn
FRMN-P2-R102(G") 0.10£0.02 N'm Clockwise direction
FRN-P2-L102(G*) (1.040.2 kof-cm)  |Conkrchdwse diectn
FRMN-P2-FE01(G") 0.05+0.01 N-m Clockwise direction
FRN-P2-L501(G*) (0.220.1 kof-cm)  |Conkrchdwse diecio

Mote 1) Rated torque is measured at a rotation speed of 20rpm at 23°C (adjustment knob set at MAX)

Gear Specifications

G | G2
Type Standard spur gear
Tooth profile I rwvolute
#Max. ratation speed a0rpm #Body and cap material  PET Module 15 | 30
*Max. cycle rate 10 cyclefmin  *Rotating shaft material ~ SUS s sl 20°
*Operating ternperature  0~80°C *Gear, adjustment knobh  POM Murnber of teeth 28 13
#MEght B4g #0il type Silicone oil Pitch circle diameter w43 #39
Addendum modication coeflicient = +0.25 57 _ fvailable saon
42.2
35
(107} T el 28
12,04,

2 g B I
= = = —
ol = I
= =
5.2
&
- i Dimensions of G2 gear are in[ ]

How to Adjust Torque Range of Torque Adjustment

Turning angle of adjustrment knob (330

Range of torque adjustment in the FRMN-P2 series

Torguet m)
] ]
=k
[y ]

=
=

0.10
ol 501
1
= 0.0k - ;
MIN MID Max

Degree of torque adjustment

Adjustment knab

Turn the adjustment knob clockwise to increase
damper torque and counterclockwise to decrease it.
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Damper Characteristics O
i)
1 Speed characteristics 040 - Speed charactenstics of the FRN-P2 series 3
A rotary damper's torque varies according to the rotation speed. In a5 | lAmblenttempsrature 1 23°C) o
general, as shown in the graph to the right, the torque increases as 020 |- (1)
the rotation speed increases, and the torque decreases as the 0.25 |- =1
020 -

rotation speed decreases. Torque at 20rpm is shown in this o}

Torquelh-m)

catalogue. In addition, please note that the starting torque slightly

010 |- /
differs from the rated torque. 005 - /

L | 1 1 1
8:00 10 20 30 40 50
Rotation speed (rpm)
2. Temperature characteristics 0.30 - TemPefat“re(gzgigfg;iz%oggfpm“'m i
A rotary damper's torque varies according to the ambient 0.25

temperature. In general, as shown in the graph to the right, the
torque decreases as the temperature increases, and as the 015
temperature decreases, the torque increases. This is because the e T020MAK)

viscosity of the silicone oil inside the damper varies according to AR \

the temperature.

020

Torgue(M-m)

0.00 L | 1

Ambient temperature (°C)

Example of Using a Damper Option Rack

G1 Rack : ROP-020P2-1

Rack spacifications : m=1.5
Pressure angle 207 (full depth tooth)
Z=85

6.5 (400)

eeth height : 3.375)

Door

23

11.5

Application of the FRN-P2 Series
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& <Specifications>
c W odel Fated targue Darmping direction
1E0.2N+m 3
FOT-47A-103 (1042 kgf-cm) Bath directions
1603M-m L
FOT-47A-163 (1643 kgf-cm) Bath directions
2E03N-m o
FOT-47A-203 (2043 kgf-om) Boath directions
#Max . rotation speed S0rpm FON-47A-R103 1£0.2M+m Clockwize
&Max. oycle rate 12 eycle/min FDOM-47A-L103 (102 kgf-em) | Counter-clockwise
#Operating temperature —10~50"C FON-47A-R163 1.6E0.3Mm Clockwize
#hEight FOT-474 : 50g, FDMN-47A : 55g FOMN-474-L163 (163 kgf-cm) | Counter-clockwise
#Main body material Iron (SPFC) FON-47 A-RZ03 240.3M-m Clockwise
#Raotor (shaft) material MNylon (with glass) FOMN-47A-L203 (203 kgf-cm) | Counterclockwise
*0il type Silicane oil Mote) Rated torque is measured at a rotation speed of 20rpm at 23°C43°C
2-Rd44 10,5 “H 10,30

-R45 16

-—1I_c_

248

A

Ve
L]

=1

=]
1
& (Suitable shaft diam eter: 66
: s +

= |8 . @
883l 1 @ @ i § s & = |
4-ROS5 -
Pany ul
8 :

<FDT-47A-203> <FDN-47A-R/L203>

How to Use the Damper

4. To insert a shaft into FDN-47A, insert the shaft while spinning it
in the idling direction of the one-way clutch. (Do not force the
shaft in from the regular direction. This may damage the one-

way clutch.)

5.When using FDT47A, please ensure (2841, ™22
that a shaft with specified angular
dimensions is inserted in the o7
damper's shaft opening. A wobbling y

shaft and damper shaft may not Il
allow the lid to slow down properly
when closing. Please see the diagrams to the right for the
recommended shaft dimensions for a damper.

—

. Dampers may generate torque in both directions, clockwise, or
counter-clockwise.

. Please make sure that a shaft attached to a damper has a
bearing, as the damper itsef is not fitted with one.

Please refer to
the recommended
dimensions below
when creating a shaft
for FDMN-47 A, Mot using
the recommended shaft
dimensions may cause
the shaft to slip out.

]

L

06 fo3
HRC55 or higher

0.5mm or higher
1.0Z or lower

uE 0 2~E~DJ F

Damper Characteristics

2. Temperature characteristics
Damper torque [rated torgue in

Shatt's external dimensions
Surface hardness

Quenching depth

Surface roughness

=Recommended dimensions

Chamfer end far the carresponding shaft=

{Damper insertion side)

1. Speed characteristics
A disk damper's torque wvaries

Speed characteristics of

L Temperature characteristics of
DMT-47 A series

FOMNT-47A, series

according to the rotation speed. [n s (MeasurEmentiemperature: 23°C) this catalogue) varies according g, (Rotation speed 2rpm
general, as shown in the graph to n e to the ambient temperature. As -

the right, the torque increases as FOT 474203 the temperature increases, the I EDn L
the rotation speed increases, and E 20f Fon4ralmes fOrgue decreases, and as the Fz2of

the torque decreases as the rotation %1_5_ #’___ﬂl‘l?_&"“ temperature  decreases, the £, .|

speed decreases. Torgue at 20rpm = torque increases. This Is because = FOH-58 LR 153
s shown in this catalogue. In a © '°f FoT4A theq viscostty of the silicone o 2197 Biimm Bt
closing lid, the rotation speed is 0.8 inside the damper varies 0§

slowy when the lid begins to close, 0o e according to the temperature. The s e e e et et
resulting in the generation of torque o0 20 30 40 850 60 graph to the right illustrates the 3020 40 0 40 20 30 40 §0 60

that is smaller than the rated torque. (Rotation speed: rprm) temperature characteristics.

(Arnbient ternperature °C)
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<Specifications> O
Madel Fated targue Damping direction o
3F04N-m __ =
FOT-57A-303 (20%4  kgf-cm ) Both directions -
440 5N-m L )
FOT-57A-403 (40%5  kgf-cm ) Both directions st
4 70 5M-m L
FOT-57A-503 (4745 kgi-cm ) Both directions
#Max. rotation speed S0rpm FON-57A-R303 3E04MN-m Clockwise
&Max. oycle rate 12 cyclemin FDN-574-L303 (304 kgfrom) | Courter-clockwise
#Operating temperature —10~50"C FON-57A-R403 4 0.5Mm Clockwise
B ght FOT-574 : 750, FDMN-57A : B4g FON-57A-L403 40%5 kgf-ecm) | Counter-clockwise
#Main body material Iron (SFPFC) FON-57A-REE3 5.5F06MN-m Clockwize
#Rator (shaft) material MNylon (with glass) FOMN-E7A-LLES (556 kgfcm) | Courter-clockwise
#0i| type Silicane oil Mote) Rated tarque is measured at a rotation speed of 20rpm at 23°C3C
5 Rss 11.2%8 REE ;g 13,808
16 5 1.6
2-a55 e L :
% g 7 £ ]
¥ = B
ey T 1 =
{} E= % oy
i =l ===k
= P = IZ% | = )
%5 '@_ i _'Q} ] % g @ LI |
{3 4-Ro5 4
A T
l T L pig
) W -
<FDT-57A-503=> <FDN-57A-R/L553>

How to Use the Damper

4. To insert a shaft into FDN-57A, insert the shaft while spinning it
in the idling direction of the one-way clutch. (Do not force the
shaft in from the regular direction. This may damage the one-
way clutch.)

1. Dampers may generate torque in both directions, clockwise, or
counter-clockwise.

2. Please make sure that a shaft attached to a damper has a
bearing, as the damper itself is not fitted with one.

How-damphg @ige

: o104,
3.thpl e referd tg Shatt's external dimensions @10 —H_DS S.f:hten usrl-lng']iFD.'tl'f?A, p_I;_ea:e enst:re =
,e rec?ommen © Surface hardness HRCS5 or higher .a i s a V_w _sPeCI f .angu ar i
dimensions below 5 e - — dimensions is inserted in the R
when creating a shaft RTINS PR sslich MR, damper's shaft opening. A wobbling -
Surface roughness 1.0Z ar lower i

for FDM-5TA. Mot using

shaft and damper shaft may not

Chamfer end

=Recommended dimensions

the recommended shaft
dimensions may cause
the shaft to slip out.

allow the lid to slow down properly
when closing. Please see the diagrams to the right for the
recommended shaft dimensions for a damper.

| I— % for the coresponding shaft=

L0200 3

{r R0 -H03)
Damper Characteristics

2. Temperature characteristics
Damper torque [rated torgue in

{Damper insertion side)

1. Speed characteristics
A disk damper's torque wvaries

Speed characteristics of

_ Temperature characteristics of
FOMNT-57 A series

FOM/T-57 A series

. : M tt ture: 23°C : : : i :

according to the rotation speed. [n g0 (Measurement temperature: 23°C) this catalogue) varies according g, (Rofation speed:2rpm)
general, as shown in the graph to 7.0k Eo i tiiesa to the ambient temperature. As 7oL FDN-574-LIR553

the right, the torque increases as 801 Ts5Ms63  the temperature increases, the 6ol \
the rotation speed increases, and Esor = torque decreases, and as the T,

the torque decreases as the rotation 5 4.0 temperature decreases, the £, .| Bl
speed decreases, Torque at 20rpm £ 4, FoM Ty torgue increases. This Is because =, .| m

is shown in this catalogue. Ina " .4 FDN-574-LiRa0e the viscosity of the silicone oil = sl POTSTASm

closing lid, the rotation speed is | FoTets inside the damper waries | FOLTALRO:
slow when the lid hegins to close, ey [ Sy —" [ according to the temperature. The e e )
resulting in the generation of torque o0 20 30 40 80 60 graph to the right illustrates the 3020 40 0 10 20 30 40 §0 60

that is smaller than the rated torque. {Rotation speed : rpm) temperature characteristics. {Arhient temperature =C)
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#Max . rotation speed
#Max. cycle rate
#Operating temperature
#Right

#Main body material
#Raotor (shaft) material
#0i| type

alrpm
12 cycle/min
—10~50"C

FOT-634 : 929, FDN-634 : 1158g

Iran (SPFC)
Mylan (with glass)
Silicane ol

DT-63A/FDN-63A Series

D Disk Damper [Bi-Directional] [Uni-Directional] Fixed

<Specifications>

Madel Fated targue Damping direction
e (4041150.5|:;1f1m) Both directions
kit (553.§£46£0'i;‘:m) Both directions
FOT-63A-703 670 TNm ) )
FOT-638703 (6747 kgfeom) |BOthirections
FON-63A5-R453 4 50 5N+m Clockwise
FDM-634A-L453 (45+5 kafrcm) | Counter-clockwise
FON-63A-R603 GE0.6Nm Clockwise
FDM-63A-L603 (B0X6  kgf-cm) | Counterclockwise
FON-63A5-R903 8.5F0.8Nm Clockwise
FDM-624-L903 (85%8 kgfrcm) | Counter-clockwise

Mote) Rated torque is measured at a rotation speed of 20rpm at 23°C43°C
B3E has a slotted ratating shaft opening

2-R&.5

(B3}
76
ad

D 4-R0.5

[

<FDT-63A-703>

pi3

15 9

P58.6

2-RE5

(89)

1422

18

e
=] ‘
=
10{Suitable shaft diameter: 8104z

<FDN-63A-R/L903>

663
#5836
1
T
1
1
T

—

counter-clockwise.

How to Use the Damper

4. To insert a shaft into FDIN-834, insert the shaft while spinning it in the
iding direction of the one-way clutch. (Do not force the shaft in from the

. Dampers may generate torque in both directions, clockwise, or

2. Please make sure that a shaft attached to a damper has a
bearing, as the damper itsef is not fitted with one.

3. Please refer to
the recommended
dimensions below
when creating a shaft
for FDMN-834. Mot using
the recommencled shaft
dimensions may cause
the shaft to slip out.

Shatt's external dimensions

10 _Ho3

Surface hardness

HRC55 or higher

Quenching depth

0.5mm or higher

Surface roughness

1.0Z or lower

Chamfer end
{Damper insertion side)

_3_

uE 0 2~E~DJ A

regular direction. This may damage the one-way clutch.)

5.\When using FDT-634, please ensure that
a shaft with specified angular dmensions
is inserted in the damper's shaft opening. ﬁ
A wobbling shaft and damper shaft may :;,. ol
not allow the lid to slow down properly forthe comesponding shaft-

when closing. Please see the diagrams to the right for
the recommended shaft dimensions for a damper. T

- T
g O1% & Zeae
Mandampin
range

6. A damper shaft connecting to a part with slotted groove is also avallable, &5

The slatted gradve typa is excelent for usage with spiral springs.

<FD FE3B-7OG>

Damper Characteristics

1. Speed characteristics

A disk damper's torque wvaries

according to the rotation speed. In
general, as shown in the graph to

the right, the torque increases as

the rotation speed increases,

and T

the torque decreases as the rotation  F
speed decreases. Torque at 20rpm §
=

is shown in this catalogue.

In a

closing lid, the rotation speed is
slowy when the lid begins to close,
resulting in the generation of torque
that is smaller than the rated torque.

Speed characteristics of
DMN/T-B34A series
{Measurement terperature: 23°C)

FOH-34-LRg03
| FDM-g3LRs0s FOT .70
L \/f/)
L fjgwnm

FDH 634 -552
FOT 24403

0 40 20 30 40 &0 60
{Rotation speed : rpr)

2. Temperature characteristics
Damper torque [rated torgue in
this catalogue) varies according
to the ambient temperature. As
the temperature increases, the
torque decreases, and as the
temperature decreases, the
torgue increases. This is because
the viscosity of the silicone oil
inside the damper varies
according to the temperature. The
graph to the right illustrates the
temperature characteristics.

Temperature characteristics of
FDMN/T-B34 series
(Rotation speed : 20rpm)

12,0
10,0
FDH-638- LR
801 \FDN&QWRBB
FOT634-703
6.0k \ “:__%

FDHG30-553

4.0 \
FOM-EaAL P 53

2.0k FOT520- 403

0.0 1 R A 1 S O W

-30 -20 40 0 10 20 30 40 &0 60
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(RoHS Complant ) Disk Damper [Bi-Directional] [Uni-Directional] Fixed 3
x
hWadel Rated targue Darmping direction g
Eg;gggg; (aijai.g'igl\;?m) EEeliEson Lo
FOM-704-R114 141 1 Mm Clockwise 2
FOM-70A-L114 (110411 kgfcm) Counter-clockwise

Mote) Rated torque is measured at a rotation speed of 20rpm at 23°C3°C
70E has a slotted ratating shaft opening

#Max . rotation speed S0rpm
#hax. oycle rate 12 cycle/min
#Jperating temperature —10~50°C
#AEIght FOT-70A : 112g, FON-70A : 136g
#hain body material Iron (SFFC)
#Fatar (shaft) material MNylon (with glass)
#il type Silicone oil
e 2-RE.5 ;DE 1324048
Z-RE.5 11.3 - T c—-l o
ﬁ? :H“'_ = ;
7 I - b
= s
I =
f b E .
‘?L: B é
o =
- I of =
[T 1% H = 2 5
g4 ot 18 & 8 [
4-R0.5 I
sI . ———
an) ‘%
!
<FDT-70A-903> <FDN-70A-R/L114>

How to Use the Damper

1. Dampers may generate torque in both directions, clockwise, or 4. To insert a shaft into FDN-70A, insert the shaft while spinning it in the
counter-clockwise. iding direction of the one-way clutch. (Do not force the shaft in from the
2. Please make sure that a shaft attached to a damper has a regular direction. This may damage the one-way clutch.)
bearing, as the damper itself is not fitted with one. 5.\When using FDT-70A, please ensure that = 012.5 4%
3. Please refer to [ o dmensions 210 _f g3 g ;haft withl specified angl;ular dimensigns e
the re;ommended T HRESS G Righer is |nsert§d in the damper's shaft opening. @\1?@ i
dimensions below CSHaELEEpth BB BEHGHeE A wiobbling shaft and damper shaft may o @ dimensi
when creating a shaft = not allow the lid to slow down properly for the comesponding s haft-
for FDN-704, Net using | SUrface roughness 1.02 or lower when closing, Please see the diagrams to the right for
the recommended shaft | Chamfer end 1 ; the recommended shaft dimensions for a damper. e
dimensions may cause | (Damperinsertion side) 6. A damper shaft connecting to a part with siotted groove s also available, [
the shaft to slip out. (t%%%’]{a The slatted gradve type is excallent for usage with spiral springs. [T

Damper Characteristics

1. Speed characteristics Speed characteristics of 2. Temperature characteristics Temperature characteristics of
A disk damper's torque varies (ONTOMLRILS, FOTT0AS0S Damper torque (rated torque in FDRN-70A-LR114, FDT-704-903
according to the rotation speed. In 140 FDE_?DA_U'RM this catalogue) varles according (Rotation speed : 20rprm)

general, as shown in the graph to 120 to the ambient temperature. As
the right, the torque increases as the temperature increases, the i e

. : oot —_—
the rotation speed increases, and € torque decreases, and as the 200F___
the torque decreases as the rotation 2 #°r FDT-704-303 temperature  decreases, the =8O- HRR

a
speed decreases, Torque at 20rpm 2 60F torque increases. This is because = &0l

is shown in this catalogus. In a = 40| the wviscosity of the silicone oil Em_

closing lid, the rotation speed is 20l inside the damper varies il

slowy when the lid begins to close, 0o T according to the temperature. The g

resulting in the generation of torgue 0 10 20 30 40 0 D graph to the right ilustrates the Sy =0 30 0 70 20 30 90 50 &0
that is smaller than the rated torque, (Rotation speed : rpm) temperature characteristics. {Ambient temperature °C)
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[ RoHS Compliant ) Vane Damper [Uni-Directional] Fixed
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bz, | 180°
hWadel Max. torque |Reverse tarque | Damping direction S

FYN-MI-R152 | 018N | O1M-m | Clockwise | ¥Max eycle rate B cycledmin
Eypom1-L152  [(1.8kof-crm)| (Tkof-crm) | Counterclockwie | EOperating temperatire —5~50°C
FYMN-M1-R252 | 025MNm 0.2MNm Clockwise | ®Weight 17+2g
FyMN-M1-L252 [(2.8kafcm)| (Zkofcm) | Counterclodwise | shain body Polybutylene tereptthalate (PET)
FYMN-M1-F352 035 N-m 0.2M-m Clockwise | %Cap material Polytutyene tereptihalate (PET)
FyM-m1-L352 |(3.8kaf-cm)| (2kaf-cm) | Counter-clockwise
FYMN-M1-RB0Z | 060MN-m 04M-m Clockwise
FyM-m1-Le02 |(B.0kaf-cm)| (4kaf-cm) | Counter-clockwise

#Rotating shat material  Zinc die-cast (Z0C)
*il type Silicone ail

#Cap colour R Black, L: Gray
Mote) Measured at 23°C12°C

% 32
£ (6, (5, 16
b (lls, (4=
1
- B 11
£ 1 £ 8§i = g
g g R =
<FYN-M1-L> <FYN-M1-R>
How to Use the Damper
1. The FYN-M1 Series is designed to generate a large torque 2. Below is a graph shawing the relationship between the load torgue and
up to 90° in a closing lid, as shown in Diagram A, and the lid the time when a lid is closed fram a 160° angle, as shawn inthe diagram.,
is able to close completely. However, when the lid is closed Relationship between load torgue and time in the FY1-M1 serie
from a vertical position, as shown in Diagram B, the lid
cannot be slowed down, as the torque becomes small just P 502
before the lid is completely closed. )
14
- 352 \\
— o 25:{2 \
=10
g 15 \ \
= LN

g

0 01 0.2 03 04 05 06 07 08 09 1.0 1.1 1.2
e Load torgue (torgue generated whenthe lid is ina 90° position) © N-m

Starting position

Diagram A Diagram B
The damper torgue becomes The damper torgue becomes
smaller, allowing the lid to smaller, preventing the lid
close completely. from slowing down.
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Vane Damper [Uni-Directional] Fixed B8
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3. When connecting the rotating shaft to other parts, please 5. The standard for a damper's working angle is 180° with
ensure a tight fit between them. Without a tight fit, the lid will respect to the main body’s attachment flange. Rotating the O
not slow down properly when closing. damper beyond this angle will cause damage to the damper. ot
Please make sure that an external stopper is in place. =
e a9 8
)
=T H | <
Pesition of the rotating shaft when
the damping process is complete
51008 , 3 8
L g %E
1 £ g%
2 ve
So A 2 5
+ o [+3] =
= g 5
© i ‘
(=] ‘
0%, /
MNon-damping range 0%
<Recommended dimensions for a rotating shaft opening> <FYN-M1-R>

6. The FYN-M1 series is a fixed type; its torgue is non-
adjustable. However, a customized order for a torque of 0.15
~ 0.6N-m is possible by changing the oil viscosity.

4. The time it takes for a lid with a damper to close varies
according to the ambient temperature. As the temperature
increases, it takes less time, and as the temperature
decreases, it will take longer for the lid to close. This is
because the viscosity of the oil inside the damper changes
according to the temperature. When the temperature returns
to normal, the required time will return to normal as well.
The temperature characteristics are shown in the graph

below.

Temperature characteristics of the FYN-M1 Series . . . . . .

7. The direction in which torque is generated varies according
to the model. Please select the appropriate model for your
purpose.

(Ambient temperature °C)
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> - Vane Damper [Uni-Directional] Fixed

&l [ RoHS Compliant ] P

]

*C‘)' <Specifications>

c Maodel Max. torque | Reverse torque | Damping direction
| EYDECER | el | Chockvse |
Fyn-P1-L103 | (10kgfcm) | (3kgfom) | Counter-clodw ke
| FrieRTRied | Tahem o |
FYn-P1-L1ga | (15kofem) | (Skgfom) | Counter-clodw ke
| FBERdi | palhmr | Detenr | Dhdeise |
FYn-P1-L18a3 | (18kogfcm) | (Bkgfom) | Counter-clodw ke
Mote) Measured at 23°C12°C
#Max. angle 115°
#Operating temperature . -5~50°C
H\\eight 10.541g

Palybutylene terephthalate (PET)
Palybutylene terephthalate (PET)

#Body and cap material
#Fotating shaft material

#0l type Silicone oil
45 Case’s width across flat
8122, (18) 22 B 802
Rotating shaft
- 3 14 4.2 17.8 ‘Z
N L T
U B/ i
=y A\ j s < il
A |

How to Use the Damper

1. FYN-P1 is designed to generate a large torque just before a lid 2. Vwhen using a damper on a lid, such
closing from a vertical position, as shown in Diagram A, comes as the one shown in the diagram, use  ps—q).q
to a full closure. When a lid is closed from a horizontal position, the following selection calculation to
as shown in Diagram B, a strong torque is generated just before determine the damper torque.

the lid is fully closed, causing the lid to not close properly. Example] Lid massM © 1 kg
Lid dimensions L: 0.3m

] Load torque : T=1x0.3x9.8+2 .y
=147M-m
/ | Based on the ahove calculation,
s B FYN-P1-*153 is selected.
e e T o

4 o “‘x\ S 3. When connecting the rotating shaft to other parts, please ensure a tight fit betwsen
= - il - them. Without a tight fit, the lid will not slow down properly when clasing. The

A L ol camresponding dimansions far fixing the rotating shaft and the main body are asfallaws.

R 2Ly
1: (/\’ Shaft's width across fiat Case's width across fid

Non-damping,[qT/g;e/

Diagram A Diagram B G122 W e
The damper torque becomes The damper torque becomes = S
larger, preventing the lid from larger, preventing the lid from EEI = toc_" UL s
slowing down. closing completely. Le 2 =
]
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Vane Damper [Uni-Directional] Fixed

4. Damper characteristics vary according to the ambient temperature.
In general, the damper characteristics become weaker as the
temperature increases, and become stronger as the temperature
decreases. This is because the viscosity of the oil inside the
damper varies according to the temperature. When the
temperature returns to normal, the damper characteristics will
return to normal as well. The time it takes for the lid to close is
shown in the graph to the right.

Temperature characteristics
of the FYN-P1 series

]
(=]
T

21
O
-+
Ll
=
<
O
]
2
g
@
=

-
o
T

Time T [sec]
o
T

0 I I I I I I
0 10 20 30 40 50

(Ambient temperature °C)

5. The damper's working angle is 115°, as shown bhelow. Rotating the
damper beyond this angle will cause damage to the damper.
Please ensure that an external stopper is in place. The working
angle is based on the width across flat for fixing, located towards
the rear end of the main body. The position where the rotation is
complete is at 90° with respect to the width across flat.

Direction of torque
generation

Starting angle

Shaft's width Case's width
across flat across flat

Finishing angle

Case-spinning "
prevention part

oZ (8oueMmol|Y)

FYN-P1-L

6. The FYN-P1 series is a fixed type; its torque is non-adjustable.
However, a customized order for a torque between the range of 1

~1.8Nm is possible by changing the oil viscosity.

7. The direction in which torque is generated varies according to the
model. Please select the appropriate model for your purpose.
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[10] ®
N Vane D Uni-Directional Fixed
o [(RoHS Complant) Vane amper [Uni-Directional] Ixe
©
+ s .
o <Specifications>
o Model Max. torque | Reverse torque| Damping direction
FYN-N1-R103 1N-m 0.2N-m Clockwise
[ FYN-N1-L103 | (10kgfem)| (2kgf-em) | Counter-clockwise
FYN-N1-R203 2N-m 04N-m Clockwise
[ FYN-N1-L203 | (20kgfem)| (4kafem) | Counter-clockwise
FYN-N1-R303 3N-m 0.8N-m Clockwise
| FYN-N1-L303 | (30kgfem)| (8kgfem) | Counter-clockwise

Mote) Measured at 23°C+2°C

#Max. angle 110°
#*QOperating temperature  —5~50°C
#Weight 12t1g

#Body and cap material Polybutylene terephthalate (PBT)
#Rotating shaft material  Polyphenylene Sulphide (PPS)
#Qil type Silicone oil

45

J

212 _§> (20) 22 3 8_82

\

i o
ot g ; as
(=l ¥ 0
| [ E -+ [Ze) 1~ e -+_
o] ; = '

’—\Case’s width across flat

How to Use the Damper

1. FYN-N1 is designed to generate a large torque just before a 2. When using a damper on a lid, such

lid closing from a vertical position, as shown in Diagram A, as the one shown in the diagram, use
comes to a full closure. When a lid is closed from a the following selection calculation to
horizontal position, as shown in Diagram B, a strong torque determine the damper torque.
is generated just before the lid is fully closed, causing the lid Example) Lid mass M:1.5kg
1 PO Elnse:prapetly Losdtorque - T=1 X0 4X98+2
=2.94N‘m
Based on the above calculation,

FYN-N1-*303 is selected.

3. When connecting the rotating shaft to other parts, please ensure a tight fit between them.
Without a tight fit, the lid will not slow down properly when closing. The corresponding
dimensions for fixing the rotating shaft and the main body are as follows.

g Shatts width across flat A sh e T la O
212.1°¢" B

Diagram A Diagram B s

=8 ©

The damper torque becomes The damper torque becomes o< =

larger, preventing the lid from larger, preventing the lid from e

slowing down. closing completely. <Recommended dimensions <Recommended dimensions
for mounting a rotating shaft> for mounting the main body>
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Vane Damper [Uni-Directional] Fixed

4. Damper characteristics vary according to the ambient temperature. In
general, the damper characteristics become weaker as the
temperature increases, and become stronger as the temperature Temperature characteristics
decreases. This is because the viscosity of the oil inside the damper of the FYN-N1 series
varies according to the temperature. \When the temperature returns to
normal, the damper characteristics will return to normal as well. The
changes in the time it takes for the lid fo close are shown in the graph
to the right.
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TimeT [sec]
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I I I I I I
0 10 20 30 40 50

(Ambient temperature °C)

5. The dampers working angle is 110°, as shown below. Rotating the
damper beyond this angle will cause damage to the damper. Please
ensure that an external stopper is in place. The working angle is
based on the width across flat for fixing, located towards the rear end
of the main body. The position where the rotation is complete is at 90°
with respect to the width across flat.

Direction of torque
generation

Rotation starting position

Case’s width across flat

L= e

Rotating shaft_” -
Rotating shaft

6. FYN-N1 series is a fixed type; its torque is non-adjustable. However,
a customized order for a torque between the range of 1 ~ 3N'm is
possible by changing the oil viscosity.

Rotation
completion
position

Case’s width across flat

7. The direction in which torque is generated varies according to the
model. Please select the appropriate model for your purpose.



-
]
o
=
@©
a
-
.
@
s
@]
B

o.. 20000000
. ’_S/oftSﬂ.entSafety f N - U 1 Series

%
®y & . ” "
(RorS Complant ) Vane Damper [Uni-Directional] Fixed
<Specifications>
Model Max. torgue |Reverse torque | Damping direction
| Fitedlaiis | Them 2l e
Fyn-U1-L103 | (10kgfcm) | (8kgfcm) | Counter-clockwise
| Frtedinilie | i Conl g
Fyn-U1-L203 | (20kofcm) | (Fkofcm) | Counter-clockwise
FYN-U1-R303 AN-m 0.9M:m Clockwise
Fyn-U1-L303 | (30kofcm) | (Bkgfcm) | Counter-clockwise
Mote) Measured at 23°C12°C
#Max. angle 1ita8
#perating temperature —5~80°C
S ght 40+4g

#hain body, rotating shaft m atarials
#Cap material
#0l type

Zinc die-cast (Z0C)
Palyphenylene Sulphide (FPS)
Silicone oil

57

(18)

16

34 5

ﬁ13§3

B

5

liae) N
7 )

How to Use the Damper

910_8.3

%16
|
|
|
|

8.5
g
+

i

\3\07

2.When using a damper on a lid, such
as the one shown in the diagram, use
the following selection calculation to

determine the damper torque. M=1.5kg {

1. FYN-U1 is designed to generate a large torque just before a lid
closing from a vertical position, as shown in Diagram A, comes
to a full closure. When a lid is closed from a horizontal position,
as shown in Diagram B, a strong torque is generated just before
the lid is fully closed, causing the lid to not close property.

Exarmple) Lid massh ;1.5 kg

Lid dimensians L: 0 4m
] Load torque : T=1.5X0 4x98+2 iy
=2 94N m
/ | Based on the ahove calculation,
,'“\1\ )\63 FYM-U1-*303 is selected.

.Wihen connecting the rotating shaft to the cther parts, please ensure a tight fit betaeen
them. ‘Aithout a tight fit, the lid will not slow down proparly when closing. The
camesponding dimansions far fixing the rotating shaft and the main body are asfollaws.
Shafls with across fat

\’
N

Case's willh acinss flat .
M on-damping

=% ¢ range ..
k T _J (i ‘-"._\

+0.10 T i
Biops 513'0" S T

=
IIIH

Diagram A Diagram B

The damper torque becomes
larger, preventing the lid from
slowing down.

+0.1
a

+0.10
+0 05
+

Is?s10
8




damper varies according to the temperature. When the
temperature returns to normal, the damper characteristics will
return to normal as well. The changes in the time it takes for the lid
to close are shown in the graph to the right.

e oo oeee
*
®
® - -
F Soft Silent Saf A -
® — 0) lentsale !
Y~ 2FYN-U1 series
° £ i
.. a O
® - - - ] -+
Vane Damper [Uni-Directional] Fixed B8
=
<
4. Damper characteristics vary according to the ambient temperature.
In general, the damper characteristics become weaker as the 10 O
temperature increases, and become stronger as the temperature T t h Yesrish o
decreases. This is because the viscosity of the oil inside the eMpelartis ¢ ar"’_‘o Slislos 2
. of the FYN-U1 series o
4]
-3

Time T [sec]
(8]

0 1 1 1
-10 0 10 20 30 40 50

(Ambient temperature °C)

5. The damper's working angle is 115°, as shown below. Rotating the
damper beyond this angle will cause damage to the damper.
Please ensure that an external stopper is in place. The working
angle is based on the width across flat for fixing, located towards
the rear end of the main body. The position where the rotation is
complete is at 90° with respect to the width across flat.

Shaft's width Case’s width
across flat across flat
& A
Finishing e N
angle
\

FYN-U1-L

6. The FYN-U1 series is a fixed type; its torque is non-adjustable.
However, a customized order for a torque between the range of 1 ~
3N-'m is possible by changing the oil viscosity.

7. The direction in which torque is generated varies according to the
model. Please select the appropriate model for your purpose.
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(RorS Complant ) Vane Damper [Uni-Directional] Fixed
Model Max. taorque |Reverse torque | Damping dil.ectiun

FyM-k1-L403 | (40kgf-cry | (10kafcrm) | Counter-clodm se

Mote) Measured at 23°C+2°C

#Max. angle 108e°

#Cperating temperature —-5~50°C

#AEight 33xdg

#Body and cap material  Polybutylene terephthalate (FET)
#Faotating shaft material  Polyphenylene Sulphide (PPS)

#0i type Silicone ail
27 {53)
® 15 6 13 (40)
L5} 35
(7.5) \ 7.5 10| B5.(215) 5 6 equal |nt:rﬁ11ﬂggts - 60°
4-R5| | )
o] i
s |
¥ N Y plec | e o
4-035 |\ ik _ )
: e o% B :
— [7e] i E r
wf
g10.52

1. FYN-K1 is designed to generate a large torque just before a lid 2.\When using a damper on a lid, such

closing from a vertical position, as shown in Diagram A, comes as the one shown in the diagram, use
to a full closure. When a lid is closed from a horizontal position, the following selection calculation to
as shown in Diagram B, a strong torque is generated just before determine the damper torque.

the lid is fully closed, causing the lid to not close properly. Exarnple) Lid mass M : 2 kg

Lid dimensions L: 0 4m
Load torque : T=2x04x98+2
=3.92N'm
Based on the ahove calculation,
Fyr-k1-7403 is selected.

3. When connecting the rotating shaft to other parts, please ensure a tight
fit between them. Without a tight fit, the lid will not slow down property
when closing. The corresponding dimensions for fixing the rotating shaft

are as follows.
Mon-damping rAnge
810175’
Diagram A Diagram B
The damper torque becomes  The damper torque becomes %; a B
larger, preventing the lid from  larger, preventing the lid from v .
slowing down. closing completely.

<Recommended dimensions
for mounting a rotating shaft=
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4. Damper characteristics vary according to the ambient temperature. In
general, the damper characteristics become weaker as the Temperature characteristics -
temperature increases, and become stronger as the temperature sl of the FYN-K1 series ot
decreases. This is because the viscosity of the oil inside the damper 2
varies according to the temperature. When the temperature returns to T O
normal, the damper characteristics will return to normal as well. The = 2
changes in the time it takes for the lid to close are shown in the graph — A
to the right. 2
=
sk
0 1 1 1 1 1 1
0 10 20 30 40 50
(Ambient temperature °C)
5. The dampers working angle is 108°, as shown below. Rotating the
damper beyond this angle will cause damage to the damper. Please
ensure that an external stopper is in place.
Direction of torque Rotation starting  Rotation starting Direction of torque
generation bosition position genheration

Standard
Rotation
completion
position

FYN-K1-L

s,

Standard
Rotation
completion
position

FYN-K1-R

Detailed diagram of the damper’s working angles

6. The FYN-K1 series is a fixed type; its torque is non-adjustable.
However, a customized order for a torque between the range of 2 ~
4N-m is possible by changing the oil viscosity.

7. The direction in which torque is generated varies according to the
model. Please select the appropriate model for your purpose.
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- Vane Damper [Uni-Directional] Fixed
[ RoHS Compliant ]
<Specifications>

hadel Mz torque | Reverse torque | Damping direction

FYN-D3-RE03 5MN-m 1 M- Clockwise
| FYNDI 504 | (50kgfem) | (10kaf-cr) [Counter clodw se |
| iRm0y | v Thom | Cloesnise: |

FYN-D3-L703 | (FOkgfcm) | (10kgfcm) | Counter-clodw ke

FYN-D3-R 104 10Mm 2N-m Clockwise
| FYNDI 104 |(100kafcm)| (20kaf-crm) [ Counter clodw se |

#Max. angle 180¢°
#0perating termperature -5~50°C
A Right 215+10g

#Body and cap material  Zinc die-cast (Z0C)

#Rotating shaft material  S25C

#0il type Silicane oil

#Option Fotating shaft flange : ROP-010H1

@465

Rotating shaft

wdd 5
30
— 3

| E T

I

Rotating shaft flange
(ROP-010H1)

How to Use the Damper

1. FYN-D3 is designed to generate a large torque just before a lid ~ 2.When using a damper on a lid, such

closing from a vertical position, as shown in Diagram A, comes as the one shown in the diagram, use e
to a full closure. When a lid is closed from a horizontal position, the following selection calculation to '
as shown in Diagram B, a strong torque is generated just before determine the damper torque.

the lid is fully closed, causing the lid to not close properly. Example) Lid mass M :5 kg haka

Lid dimensions L: 0 4m
Load torque ; T=8x04%5 8+2
=8.8MNm
Based on the ahove calculation,
FyM-03-7104 is selected.

3.\When connecting the rotating shaft to other parts, please ensure a tight
fit between them. Without a tight fit, the lid will not slow down property
when closing. The corresponding dimensions for fixing the rotating shaft

are as follows.
T Mon-damping range
so 6158
™
[ea]
L=

Diagram A Diagram B

The damper torque becomes larger,  The dampertorgue becomes larger,
preventing the lid from slowing down  praventing the lid fram closing completaly,

The angle in which the damper torque becomes large can be
customized by modifying the inside orifice.

<Recommended dimensions
for mounting a rotating shaft>
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Vane Damper [Uni-Directional] Fixed

4. Damper characteristics vary according to the ambient temperature. In
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general, the damper characteristics become weaker as the Temperature characteristics
temperature increases, and become stronger as the temperature - of the FYN-D2 series
decreases. This is because the viscosity of the oil inside the damper
varies according to the temperature. When the temperature returns to _
normal, the damper characteristics will return to normal as well. The 2
changes in the time it takes for the lid to close are shown in the graph E‘ 10
to the right. ©
E
|_
sk
0 1 1 1 1 1 1

0 10 20 30 40 50
(Ambient temperature °C)

5. The damper's working angle is 180° with respect to the attachment
flange, as shown below. Please determine where to attach it
according to your needs. Also, rotating the damper beyond this angle
will cause damage to the damper. Please ensure that an external
stopper is in place.

Rotation starting Rotation starting
position position '

Direction of torque

Direction of torque
generation

generation Rotating shaft Rofating shaft

180°

Rotation completion  Rotation completion
position position

FYN-D3-L FYN-D3-R

6. The FYN-D3 series is a fixed type; its torque is non-adjustable.
However, a customized order for a torque between the range of 5 ~
10N-m is possible by changing the oil viscosity.

7. The direction in which torque is generated varies according to the
model. Please select the appropriate model for your purpose.
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(RoHS Complant ) Vane Damper [Bi-Directional] [Uni-Directional] Fixed

hadel W& torque | Reverse torque | Damping direction

FYT-D1(2)-104 150 Both directi
-2 (100kgf-cm) —_— oth directions

FYM-D1(2)-R104 10N m 0.8Mm Clockwise

FyYN-D1(2)-L104 |(100kaf-crmyl  (Skaf-cm) | Counter-clocw ke

-
]
o
=
@©
a
-
.
@
s
@]
B

Mote) Measured at 23°C+2°C
The FYT/MN-D2 series has a sharter shaft length.

#Max. angle 105°
#Operating temperature -5~50°C
#Eight 01:215+10g, D2:210+10g

#Body and cap material  Zinc die-cast (Z0C)
#Fotating shaft material  S28C

#0i| type Silicane ail

#ption Ratation flange : ROP-010-H1

Jofsls]
6
@30
|

Rotation flange
Dimensions of D2 seriesarein[ ] (ROP-010-H1)

How to Use the Damper

1.FYN-D1 is designad to generate a large torque just before a lid closing from avertical 2. When using a damper on a lid, such

postion, as shown in Diagram A, comes to a full closure, When a lid is closed from a as the one shown in the diagram, use

harizantal position, as shown in Diagram B, a strang torgue is generated just befare the following selection calculation to LA
the liet is fully closed, causing the lidto not close properly. Tarque is generated in both determine the damper torque.

clockise and counter-clockwise directions in the FTY-D1 series. Unlike the FYYN-D1 Example) Lid massM .3 kg =

Lid dimensions L: 0 4m

series, t does not have a fixed orﬂce far adjusting tarque. Therefre, tarque ramains Load torgue - T=5X0 450 852
constant at any angle. =0.8Mm
Based on the ahove calculation,

FyM-01-7104 is selected.

3.\When connecting the rotating shaft to other parts, please ensure a tight
fit between them. Without a tight fit, the lid will not slow down property
when closing. The comesponding dimensions for fixing the rotating
shaft are as follows.

Mon-damping range

oo
6:0.05

@825

Diagram A Diagram B

The damper torque becomes larger,  The damper torque becomes
preventing the lid from slowing down.  larger, preventing the lid from
closing completely.

The angle in which the damper torque becomes large can be
customized by modifying the inside orifice.

<Recommended dimensions
for mounting a rotating shaft>
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4. Damper characteristics vary according to the ambient temperature. In

general, the damper characteristics become weaker as the Temperature characteristics -
temperature increases, and become stronger as the temperature of the FYN-D1 series o
decreases. This is because the viscosity of the oil inside the damper 20 =
varies according to the temperature. When the temperature returns to _ O
normal, the damper characteristics will return to normal as well. The b 15 2

changes in the time it takes for the lid to close are shown in the graph f

to the right. g

= 10
5 —
0 1 1 ] 1 ] 1

0 10 20 30 40 50
(Ambient temperature °C)

5. The damper's working angle is £52.5° with respect to the attachment
flange, as shown below. Please determine where to attach it
according to your needs. Also, rotating the damper beyond this angle
will cause damage to the damper. Please ensure that an external
stopper is in place.

DirectiWeration DirediWraﬁon

’ ; 105°
Rotation ek Rotation Rotation Rotation
completion starting starting completion
position position position position

Rotating shaft Rotating shaft

FYN-D1-L FYN-D
FYN-D2-L FYN-D

6. The FYN-D1 series is a fixed type,; its torque is non-adjustable.
However, a customized order for a torque between the range of 2 ~
20N-m is possible by changing the oil viscosity.

7. The direction in which torque is generated varies according to the
model. Please select the appropriate model for your purpose.
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(RoHS Compliant J Vane Damper [Bi-Directional] [Uni-Directional]  Adjustable

hWadel Max. targue |Reverse torque | Damping direction
10MN-m

FyT-H1{2}-104 (100kgf-cm) —_ Both directions

FYM-H1(2)-R104 10M-m 05 MN-m Clockwise

FyYN-H1(2)-L104 |(100kaf-crm)| (Skaf-cm) | Counter-clocw se

Mote) Measured at 23°C+2°C
The FYTiN-HZ2 series has shorter shaft length.

-
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o
=
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B

#Max. angle 10&°
#0perating termperature -5~50°C
A Rght H1:240+10g, H2:238+10g

#Body and cap material  Zinc die-cast (Z0C)
#Ratating shaft material  S25C
#0| type Silicone ail

I (B4.50534])

g 2005 I (50[3e)) 148
- 20 @ 12
187 267 25

. & Rotating shaft - S_MEHD B
:'...—. = i 7 E Lock screw
o i - | = D
8 o | Iy T
= 0 P — 3 g{
! ¢ ] ;o
s ‘ A 2-M5
211 Rotating shaft flange
Dimensions of H2 series are in [ ] {ROP-010H1)
How to Use the Damper
1. The uni-directional FYN-H1 is designed to generate a large torque just before 2. When using a damper on a lid, such
a lid closing fram a vertical postion, as shown in Diagram A, comes to a full as the one shown in the diagram, use Focnt
closure, YWhen a lid is closed from a horizontal postion, as shown in Diagram the following selection calculation to A
B, a strang torque is generated just before the Iid is fully clossd, causing the determine the damper torque.
lid to not dose properly. Torque is generated in hoth clockwise and countar Example] ::'g g_‘aSSM_ °8 kLQ — L
i i . . . . . f | IMeEnsions L DU .4m
clockinise d|relct|ons mhe FTY-I-U slenes. Unlike the FYN-H1 series, it dges Load torgue | T=5X0.4X3 82
not have a fixed orffice for adjusting torque. Therefare, torque remains =g 8N'm
canstant &t any angle. [T Based on the ahove calculation,

Fyr-H1-7104 is selected.

3. When connecting the rotating shaft to other parts, please ensure a tight
fit between them. Without a tight fit, the lid will not slow down property
when closing. The corresponding dimensions for fixing the rotating shaft

are as follows.
i = Mon-damping range
el el 6 +40011
s + +0.06
™
(ea]
L=

Diagram A Diagram B

The damper torgue becomes larger, The damper torque becomes

preventing the lid from slowing down.  larger, preventing the lid from
closing completely.

The angle in which the damper torque becomes large can be

customized by modifying the inside orifice.

<Recommended dimensions
for mounting a rotating shaft>
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Y < EYT/FYN-H1 (H2) series

Vane Damper [Bi-Directional] [Uni-Directional] ~ Adjustable

4. Damper characteristics vary according to the ambient temperature. In
general, the damper characteristics become weaker as the Temperature characteristics
temperature increases, and become stronger as the temperature of the FYN-H1 series
decreases. This is because the viscosity of the oil inside the damper
varies according to the temperature. \When the temperature returns to
normal, the damper characteristics will return to normal as well. The
changes in the time it takes for the lid fo close are shown in the graph
to the right.

30~
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20

Time T [sec]

10

5. The damper's working angle is £52.5° with respect to the attachment
flange, as shown below, Please determine where to attach it 0 L ! ! ! ! 1
according to your needs. Also, rotating the damper beyond this angle 0 10 & =0 afl 20
will cause damage to the damper. Please ensure that an external (Ambient temperature °C)
stopper is in place.

Direction of torque generation Directitm/ofﬁg\megeneration
-~ l05° 105°

455 Rotation  Rotation

starting  starting

position  positior

Rotation
completion
position

Rotation
completion
position

FYN-H1-L FYN-H1-R
6. How to adjust the damper FRARicHIL P26
1) In the FYT-H1 (H2) and FYN-H1 (H2) series, the amount of
generated torgue can be adjusted with the adjustment knob located
towards the rear of the main body. Insert a screwdriver in the minus
groove to turn.
2) Turn the adjustment knob in the H direction to increase torque.
3) Turn the adjustment knob in the L direction to reduce torque.

<Range of torque adjustment>

Please refer to the graph below for the relationship
between torque and the adjustment knob.

4) Do not turn the adjustment knob more than 360°. Turning the knob 3601
more than 360° causes the adjustment shaft to slip out, resulting in (max)
oil leakage.

5) Once the adjustment is complete, secure with a lock screw. Using
the damper without securing it may result in fluctuating torque.

Adjustment knob 180§

H: Increase targue (clockwise)
L: Reduce torque (counter-clockwise)

Adjustment knob angle (~° increased torque)

0 2 3 4 5 86 7 8 9 10
Load torque T (N-m)

Hex wrench size

(M3) 1.5
7. The direction in which torque is generated varies according to the
model. Please select the appropriate model for your purpose.
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& [ RoHS Complant ) Vane Damper [Uni-Directional]  Self-adjusting
@
o
c Model M ax. torque | Reverse torque | Damping direction

FyM-51-L104  |(100kgf-crm)| (15kaf-cm) | Counter-clodw se

Mote) Measured at 23°C+2°C

#Max. angle 130°
#Operating temperature —5~50°C
#RIght 220+10g
#Main body material Zinc die-cast (ZDC)
#Cap material Zinc die-cast (ZDC)
#Fator material Paolyacetal (PO )
#0il type Silicone oil

20.510.5

15.5 g

(83)
@60

]

el
(i
T

(5) 12 38

How to Use the Damper

1. Operating characteristics of self-adjusting oil pressure dampers
In a conventional vane damper, the damping strength (damping constant) does not change regardless of the load torque used.
Because of this, its working speed is slower when the load torque is small, and faster when the load torque is large. However,
because the self-adjusting FYN-S1 series is designed to self-adjust the damping force {damping constant) according to the applied
load, the working speed fluctuates less compared to conventional dampers when the applied load is altered. The acceptable range or
torque is 5 ~ 10N-m. Please select your damper by referring to the motion-time graph below.

Rotor Valve (Flat spring) [Operating principles of the self-adjusting type]
Qil
As shown in the diagram to the left, by changing the shape of the valve (flat

L 1 spring), the amount of oil flow is altered, adjusting the damper's generated
1 torque. (PAT.P)

Direction of targue generation

[Motion-time graph] [Measurement conditions for the motion-time graph]

age

20 : Weight B0° - Load torque T 5~10N'm
e ] Free-fall - Measured angle 30°~—30°
z 1212 ________ e Self-adjusting type Ty aoe « Measurement temperature  23°C+2°C
§ 1'0 _______________________ Darmper
T P IS .8 S i As the level of self-adjustment may vary
B el — - -l—% —0¢  depending on the range of the working
£ g ¢ W —— e angle of the actual work, please verify

0 under actual working conditions hefore

8 e Leiad mrque[N1_En] =1 you select your damper.
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Vane Damper [Uni-Directional]  Self-adjusting

2. When using the damper, please ensure that a shaft with specified
angular dimensions is inserted in the damper's shaft opening. Also, |:|1 ﬁ?g
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please ensure a tight fit between the shaft and the damper shaft's Non-damping
opening. Without a tight fit, the non-damping range becomes larger in Iange
a closing motion, etc., and it may not slow down properly. Please see 1
the diagrams to the right for the recommended shaft dimensions for a & g i
damper. ,{bb'
id
—/
3. Damper characteristics vary according to the ambient temperature. In Temperature characteristics
general, the damper characteristics become weaker as the ;
6L of the FYN-S1 series

temperature increases, and become stronger as the temperature
decreases. This is because the viscosity of the oil inside the damper
varies according to the temperature. When the temperature returns to
normal, the damper characteristics will return to normal as well. The
time it takes for the lid to close is shown in the graph to the right.

~
T

[e]
T

Time T [sec]

0 1 1 1 1 1 1
0 10 20 30 40 50

4. The damper's working angle is 130°, as shown below. Rotating the
damper beyond this angle will cause damage to the damper. Please
ensure that an external stopper is in place.

(Ambient temperature “C)

257

Direction of torque

generation

Direction of torque
generation

(L

i) )
© o
& %‘M &
5 5
= ‘v.‘qv‘ =
= A =
) . )
FYN-S1-L

FYN-81-R

5. Because the FYN-S1 series is a self-adjusting type, the torque cannot be adjusted manually. However, by altering the viscosity of the
oil, its damper characteristics can be modified. (Please contact us, as this is a custom order.)

6. The direction in which torque is generated varies according to the model. Please select the appropriate model for your purpose.
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& (Rors Complant ) Vane Damper [Bi-Directional] [Uni-Directional] ~ Adjustable

©

:

C Madel Max. torgue Darmping constant Darmping direction
AT | 1 s [ Coos

Mote) Measured at 23°C+2°C

#Max. angle 210°

#Operating temperature 0~30°C

M ght 1.75kg

#Body and cap material  Zinc die-cast (Z0C)

#Rotating shaft material  Alloy steel

#0i type Silicone ail
108 i (78] ,
95+0.3 B0 BER
; £9.5 ) A2 15
!— |,[1?.3] 3., 12 Rator position indicator

501
@80
[

EAN

Jllt]

(Rutatés +108° with respect
to the rotor position indicator)

(112,55 s

!2—@6.5 Torque adjustment scran
How to Use the Damper

1. Damper characteristics vary according to the ambient 2.VWhen using a damper on a lid, such as

temperature. In general, the damping constant decreases as the the one shown in the diagram, use the
temperature increases, and the damping constant increases as following selection calculation to
the temperature decreases. This is because the viscosity of the determine the damper torque.
oil inside the damper changes according to the temperature. Exarrple) Lid mass M : 20 kg
\When the temperature returns to normal, the damping constant Lid dimensions L 0.4m
will return to normal as well. Load torque : T=0.4x20x8 8-=+2
=39.2Mm
(%)
200 Temperature characteristics
of the damping constant 3. FYT, FYN-LA3 series are torque-adjustable types. Turn the damping
150 adjustment screw located on the back of the main body by inserting a

slotted screwdriver.
The damping constant increases when turned to the + direction {right).

100 The damping constant decreases when turned to the - direction (left).

50

uejsuos Buidwep sy} jo ]eJ uoleniodN|d

0 10 20 30 40 50 (C)

Ambient temperature i
Torque adjustment screw
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/FYN-LAS Series

Vane Damper [Bi-Directional] [Uni-Directional] ~ Adjustable

<Instruction for Damper Attachment>

1.

When attaching a rotating shaft to its corresponding part, ensure that
they are firmly attached together by making the gap between them as
small as possible. A large gap may affect the damper's non-damping
range, preventing the lid from slowing down properly.

The damper’'s working angle is +105°, as shown on the right (second
diagram). Please determine where to attach it according to your
needs.

. The direction in which torque is generated varies according to the

model. Please select the appropriate model for your purpose.

Do not use the damper as a stopper. An external stopper must be
attached at the stopping position.

In FYN-LA3-L and FYN-LA3-R, the angular velocity in the reverse
direction (opposite to the direction of torque generation) should be 1
rad/sec or less.

Non-damping range

Rotor position indicator

(Rotates £105° with respect to
the rotor position indicator)

<How to Calculate the Damping Constant for Vane Dampers>

1. Delayed absorption in linear motion
FL’t

Formula (N-m/(radfsec))= g

2. Delayed absorption in rotation

Formula (N-m/(rad/sec))= %

3. Impact absorption in linear motion
_ MVL?
Formula (N-m/(radfsec))= =

F = Force or mass applied to the lever tip (N)

L = Distance between the centre of the damper
shaft and the lever's point of application (m)

d = Distance travelled by lever (m)

t= Travelling time of the lever (sec)

T = Torque applied to shaft (N-m)
w= Angular velocity({rad/sec)

M = Mass(kg)

V = Velocity(m/sec)

L = Distance between the centre of the damper
shaft and the lever's point of application (m)

d = Distance travelled by lever (m)
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& (Rors Complant ) Vane Damper [Uni-Directional] Fixed
©

%
. hodel Max. taorque |Reverse torque | Damping dil.ectiun

FyMN-T1-LEO4  |(B00kgf-crm)| (30kafcrm) | Counter-clodw se

Mote) Measured at 23°C12°C

#Max. angle 110°
#Operating temperature -5~50°C
s Right B30+30g
#Material Zinc die-cast (ZDC)
#0l type Silicone oil
207 2 805 Fen
9 Il 5
== 2-12 depth of counterbore 0.5 45 18
2066 3 1 58
T T T 12 :
. -
oy =] | Pl i
. . L - P
= o 1 —] gl g
L = I3 ey
= 3 P 1B Sise >

.
L
y.
%

2-65 R 453 )
— — %/bbe“\@;\\ﬁ\
w&'\\\“
o
15 805 2 9
A =
454, 718 452 2-812 depth of counterbore 0.5 75
11 59 2-866
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How to Use the Damper

1. When connecting the rotating shaft to the other parts, please ensure a tight fit between them. Without a tight fit, the lid will not slow
down properly when closing. The corresponding dimensions for fixing the rotating shaft are as follows.

0.10
451005

s = Non-damping range
4538
N
./c?%ya,\qo"
-f@/g,-@.
Ty

<Recommended dimensions far maunting a rotating shaft>
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2. When using a damper on a lid, such as the one shown in the
diagram, use the following selection calculation to determine the
damper torque.

Example) Lid mass M :30kg
Lid dimensions L : 0.4m
Load torque : T=30X0.4X9.8+2
=58.8N'm
Based on the above calculation, FYN-T1-*604 is selected.

3. Damper characteristics vary according to the ambient temperature.
In general, the damper characteristics become weaker as the
temperature increases, and become stronger as the temperature
decreases. This is because the viscosity of the oil inside the
damper varies according to the temperature. When the
temperature returns to normal, the damper characteristics will
return to normal as well. The surveyed time for the lid to close is
shown in the graph to the right.

4. The damper's working angle is 110°, as shown below. Rotating the
damper beyond this angle will cause damage to the damper.
Please ensure that an external stopper is in place.

Direction of torque generation

s T

Rotation starting position
{Angle of the mark]

Rotation completion position
[Angle of the mark)

5. The direction in which torque is generated varies according to the
model. Please select the appropriate model for your purpose.

6. The angular velocity in the reverse direction (opposite to the
direction of torque generation) should be 1 rad/sec or less.

N-T1 Series

Vane Damper [Uni-Directional]

M=

Time T [sec]

Fixed

30kg
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Temperature characteristics
10+ of the FYN-T1 series
51 \
0 | | 1 1 | |

0 10 20 30 40 50

(Ambient temperature °C)

Direction of torque generation
e ee—— e
Ratation starting position Rotation completion position
[Angle of the mark) {Angle of the mark)

(Max. angle)
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<Specifications> 35
Madel Fated torque Darmnping direction ol B 2l

FRX-A1-R203 2 +05MNm Clockwise e B e W Sy

FRy¢-A1-L203 (20 £ 5 kgf-cm) Counter-clockwise #Operating temperature  0~50°C

Mote) Rated targue is measured at 2342°C el T

#hain body material Paolyacetal (FPOM)
#Fatating shaft material ~ Palyphenylene Sulphide (FPS)
How to Use the Damper - Sl
1. There are two types of damper torgue: clockwise and counter-
clockwise.
2. Please make sure that the rotating shaft has a bearing, as the Tarque generated in Torque generated in
damper itself is not fitted with one. clockwise direction counter-clockwize direction

3. When connecting the rotating shaft to the damper, please
ensure a tight fit between them. Without a tight fit, the lid may
not slow down properly when closing.

4. Do not use the damper as a stopper. An external stopper must
be attached at the rotation completion position.

5. Please see the diagrams to the right for the damper’s working
angles. Rotating this damper beyond this angle will cause

damage to the damper. Working angle of a leading damper

Damper Characteristics

1. Temperature characteristics
A leading damper's torque varies according to the operating Termperature characteristcs of the FRYCA1 series
environment. In general, as shown in the graph to the right, the {Load torque marnent - 2M-m)
torque decreases as the ambient temperature increases, and 6l
the torque increases as the ambient temperature decreases. 5
This is because the viscosity of silicone oil inside the damper
varies according to the temperature. When the temperature
returns to normal, the torque will return to normal as well.

FR¥-A1-R203 FR¥-A1-L203

Time {sec)

i 10 20 k1| 40 5l
(Arnhient ternperature =C)
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<Specifications>

W odel Rated tarque |dling torque
0.2 £+0.04 M m 0.03M-m
Sl (2 +0.4 kgfcm) (0.3 kgf-cm)
ERLB1.502 0.8 £0.1 M m 0.08M-m
= (8 +1 kgfcm) (0.5 kgf-cm)

Principles of Reverse Lock

It is a click mechanism part that incorporates the principles of bearing clutch. Although the damping direction can be either clockwise or
counter-clockwise, one side is always locked and the other damping direction is in a free state. For example, when opening and closing
a lid on a piece of furniture, such as the one shown below, the lid is in a free state when the it is lifted up to open, and a lock torgue is
applied in the closing direction so that the lid can be locked in at any angle. To close the lid, applying a small amount of force will release
the lock, allowing the lid to close.

Reverse lock (Diagram 1) Reverse lock (Diagram 2)
b
-
When a lid is being lifted, as shown in Diagram 1, When pressure is applied to the lid in a closing
a lock torque is applied in the closing direction, direction, as shown in Diagram 2, the reverse
and the lid can be locked in at any position. lock is released and the lid can close freely.

Note) Please note that this product cannot be used on a lid with a mass that exceeds the rated torque of the reverse lock.
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[ RoHS Compliant

D-A1 Series

3 Hinge Damper [Uni-Directional]

<Specifications>

Fixed

(0.5) 86

@.

3 765

<>

W odel W . torque Max reverse torque
FHD-A1-1-503 5 N-m 0B8N m or lower
FHORA1-2-502 (a0kgf-cm) (Bkgf-cm or lower)
FHD-A1-1-104 10 N-m 1M-m or lower
FHORA1-2-104 (100kgf-cm) (10kgf-cm or lower)

#Max. angle 120 #0il type  Silicane oil
#0perating termperature —-5~50°C
B ght 410g
#Main body material Zinc die-cast (ZDC) + silver coating
#Hinge material SUS304
27 . 785
-

) 50

: 25 O-ab.b

2 9 g8

<FHD-A1.27%>

How to Use the Damper

1. There are two ways to attach the damper, as shown below.
Attached externally(FHD-A1-1""")

Direction of t i
/—-> irection of torque generation Closing lid

Warking

Stopper

Attached |nternally(FHD -A1-27"T)

Direction of torque generation
Woarking angle
Clasing lid
’7 /Qmmw M

2. This damper is only for horizontal application. Please do not
use this damper for vertical application.

Damper Characteristics

1. Temperature characteristics

Damper characteristics vary according to the ambient
temperature. In general, the damper characteristics become
weaker as the temperature increases, and become stronger
as the temperature decreases. This is because the viscosity
of the oil inside the damper varies according to the
temperature. When the temperature returns to normal, the

damper characteristics will return to normal as well.
15

10

Tirme (sec)

(Armbient temperature =C)

2. The working angle of the hinge is 120°.
Operating the hinge beyond this angle will cause damage to
the hinge. Please ensure that an external stopper is in place.
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- Friction-Type Hinge Damper [Bi-Directional] Fixed &3
[ RoHS Compliant ] yP g P -
-
<Specifications> O
Madel Rated torque #Max. rotation speed  15rpm )]
FHO-B1-133-K 1.35 £+ 034 N-m shiax. cycle rate 5 cycle/min 3
FHD-B2-133-K (13.5 £ 3.4 kgf-cm) #Operating temperature 0~B0°C O
Mote) Damper torque was measured at 25°C42C° at Zrpm Bheight FHD-B1/B2-133 505 ®
: i : b
[(Structure) FHD-B1/B2-133-1:40g

hain body [luminum die-cast (ADCH B

R otating 5 haft [Free-cutting steel (SUN)

Bush [potyurethane rubber ol

L]
i
%4
N
L7

25 2 B/ <FHD-B1-133-K> <FHD-B2-133-K>

<FHD-B1-133-1-K> <FHD-B2-133-1-K>

&
e <
4
o
.ﬂ Using the damper part alone rather than ]
as a hinge

How to Use the Damper Damper Characteristics

1. The damper generates torgue in both clockwise and counter-clockwize 1. Temperature characteristics
directions. Damper charactenistics vary according to the ambient temperature. In general,
2. A friction-type hinge damper can be Used as a bearing. the damper characteristics become weaker as the temperature increases, and
3. Fricion-type hinge dampers have a long product life and do Notrequire  pesome stronger as the temperature decreases. This is because the temperature
Iubrication. of the shaft bush inside the damper varies according to the temperature. Yihen

4. Torgue down will result if the damper part gets wet with water or oil, the temperature refurs to normal, the damper charecteristics will retum to
5. ltcannot be used for continuous rotation. Please use itin a vane motion.

; . i ; normal as well, ! )
6. Depending on the operating conditions, it can be used as a fres-stop Tarque  (ROtA0ON speed : 2rpm)
hinge. Please calculate the retention torque based on the following g
aquation.
_ M><9.8{0.5><L><cos®
Hetention torque o = (N-'m) =
0.65><a >N Z
M hags of the retaining part
L : Distance between the tip of retaining part and the centre of rotation D'D o a0
&  Retention angle from the retaining part's horizontal position Temperatura(*C)
a | Temperature coefficiant of the max. tarmperature - 2. Speed characteristics
: Retention ternperature a o b ; i
M Number of dampers used The speed characteristics of a frictiontype hinge damper are shawn in the graph
Roomtemperature (2545 ) 1 ) ) oy
below, The damper torgue is determined based on the speed characteristics at
MAXADG 0.75 2rom
= : (Measurement temperature ; 25°C+£2°C)
GL MEKBEES g Torgue (Working angle : 90%)
2
M g /
. i
Centre of rotation =1

7. This damper iz only for horizontal application. Please do not use this

damper for vertical application. 0 By g 15
Rotation speed {prm)




W O EFD-25FS/FW/SS/SW Series

(RoHS Compliant J Friction Damper [Uni-Directional] Fixed

W odel Max. torque | Damping direction Madel Max. targue | Damping direction
FFD-25FS-R102 | 0.140.01[N-m] Clockwise FFD-2655-R102 | 0.1£0.01[N m] Clockwise
FFD-25Fs5-L102 (140 Tkafcm) | Counterclockwise | | FFD-25355-L.102 (140 1kgf-cm) | Counter-dodkise
FFD-25FS-RE02 | 0540.05[N-m] Clockwise FFD-2655-R502 | 0.520.05[N m] Clockwise
FFD-25F5-L502 (540 Skofcm) | Counterclockwise | | FFD-2555-L502 {540 8kgf-cm) | Counter-dodkwise
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FFD-25FS-R103 1401 [N-m] Clockwise FFD-2655-R103 140 1[N-m] Clockwise
FFD-25FS-L103 (10+1kgf-crn) | Counterclockwise | | FFD-2555-L103 (101 kaf-erm) | Courter-dock wise
FFD-25F\W-R103 1401 [N m] Clockwise FFD-285WR103 140 1[N-m] Clockwise

FFD-25FWL103 (10+1kgf-crm) | Counter-clockwise | | FFO-255WL103 (101 kgf-ermn) | Counter-cock wise
FFD-25F\WW-R153 | 1.540.15[N-m] Clockwise FFD-285WR163 | 1.520.15[N m] Clockwise
FFO-25FW.L153 | (1541 Skaf-em) | Counterclockwise | | FFO-255WL153 | (1541.5kgf-cm) | Counter-dockwise
FFD-25F\W-R203 240 2[Nm] Clockwise FFD-265W-R203 2+0.2[N-m] Clockwise
FFD-2aFWL 203 (20+2kgf-crn) | Counter-clockwise | | FFD-255WL203 (20+2kaf-cm) | Courter-clodk wise

") Rated torque is measured at a rotation speed of s#\Akight FFO-2EFS 13429

20rprn at 20~25°C FFD-25FWY 24429
FFD-2855 12+2g
#M . rotation speed 30rpm FFO-253W 23+2g
#h ax. cycle rate 13 cyclefmin #Body and cap material  POM
*Cperating temperature —10~B0°C({HB0%REH)  *Cap colour R: Black L: White
13119
3 16 [22]
] B 4 4 "
<T0 = n =
FFD-25F3-"*** FFD-2555-***
{Dimension of FFD-25F\W**** arein[ ]) {Dimension of FFD-255W*** arein[ ])
How to Use the Damper
1. The damper generates torque in both the clockwise and 4. Please refer to the recommended dimensions below when
counter-clockwise directions. (A one-way clutch is built in creating a shaft for attachment to the damper. Using a shaft
inside the damper.) outside of the recommended dimensions may cause the

shaft to slip out.
2. Please make sure that the shaft attached to a damper has

a bearing, as the damper itself is not fitted with one. 5. To insert a shaft into the damper, insert the shaft while

spinning it in the opposite direction of the damper's

3. It can be used as a free-stop for a load that is smaller than direction of torque generation. (Do not force the shaft in

the rated torque. from a regular direction. This may damage the built-in one-
Shafts external dimensions 66 _f o3 way clutch.)

Surface hardness HRC55 or higher

Quenching depth 0.5mm or higher

Surface roughness 1.0Z ar lower

Chamfer end

{Damper insertion side) e | e— -

£02+603
(21 RO2~R0.3)
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(RoHS Complant ) Friction Damper [Uni-Directional] Fixed §&
<
<Specifications> O
Madel Mz torque | Damping direction Wadel Max. targue | Damping diredion o
FFD-28FS-R102 | 0.140.01[Nm] Clockwise FFD-2855-R102 | 0.140.01[Nm] Clockwise 3
FFD-28F 5102 (10 1kgfcm) | Counter-clockwise| | FFD-2355-L102 (140 1kgf-crm) | Counter-dodkwise =)
FFD-28F 5-RA02 | 0.540.05[Nm] Clockwise FFD-2855-R502 | 0.540.05[Nm] Clockwise @
FFD-28F 5 L5602 (50 5kgfcm) | Counterclockwise | | FFD-2355-L502 G0 5kgf-cm) | Counter-dodkwise a7
FFD-28F 5-R103 140 1[Mm] Clockwise FFD-2855-R103 120 1[N-m] Clockwise
FFD-28F 51103 (10+1kgfcm) | Courter-clockwise | | FFD-2855-L103 (10+1kaf-cm) | Courter-clock wise
FFD-28FW-R103 140 1[N m] Clockwise FFD-285W-R103 140.1[N-m] Clockwise
FFD-28FWLT03 (10+1kgfcm) | Courter-clockwise | | FFD-285W-L103 (10+1kaf-crm) | Courter-clock wise
FFD-28FW-R153 | 1.540.15[N m] Clockwise FFD-28SWR163 | 1.540.15[N m] Clockwise
FFD-28FWL153 | (1541.5kgfcm) | Counter-clockwise | | FFD-285WELT53 | (1541.8kgfcm) | Counter-dodkwise
FFD-28FW-R203 240.2[N m] Clockwise FFD-28SW-R203 2+0.2[N-m] Clockwise
FFD-28FW-L203 (20+2kgfcm) | Courter-clockwise | | FFD-285W-L203 (204+2kaf-cm) | Courter-codk wise

P9000000

FD-28FS/FW/SS/SW Sseries

"1 Rated torque is measured at a rotation speed of
20rpm at 20~25°C

#height  FFO-28FS 14+2g
FFO-ZBFW 27429

FFO-2855 14429

#hax rotation speed 30rpm FFO-2B3WY 25+2g
#hax. cycle rate 13 cyclefmin #Body and cap material  FOM
#Cperating temperature  —10~B0°C(80%RH)  *Cap colour R: Black L: White
13019
3 16 [22]
H @ 4 @
I e i o+ 88 T |8
FFD-28FS-**** FFD-285S-"***
imension o - arein imension o - arein
D f FFD-28F W+ D f FFD-285W****

How to Use the Damper

4. Please refer to the recommended dimensions below when
creating a shatft for attachment to the damper. Using a shaft
outside of the recommended dimensions may cause the
shaft to slip out.

1. The damper generates torque in both the clockwise and
counter-clockwise directions. (A one-way clutch is built in
inside the damper.)

2. Please make sure that the shaft attached to a damper has
a bearing, as the damper itself is not fitted with one. 5. To insert a shaft into the damper, insert the shaft while
spinning it in the opposite direction of the damper's
direction of torque generation. (Do not force the shaft in
from a regular direction. This may damage the built-in one-

way clutch.)

3. It can be used as a free-stop for a load that is smaller than
the rated torque.

08 _f s
HRC55 or higher

0.5mm or higher

Shat's external dimensions

Surface hardness

Quenching depth

Surface roughness 1.0Z or lower

Chamfer end

{Damper insertion side) o | e— -

£0.2-603
(01 RO2R0.3)
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[ RoHS Compliant ) Friction Damper [Uni-Directional]

‘D-30FS/FW/SS/SW Sseries

Fixed

<Specifications>

W odel W& torgue | Damping direction Madel Max. targue | Damping direction
FFD-20FS-R102 | 0.140.01[N-m] Clockwise FFD-30S5-R102 | 0.1£0.01[N m] Clockwise
FFD-30FS-L102 (140 Tkgfcm) | Counterclockwise | | FFD-3055-L.102 (140 1kgf-cm) | Counter-dodkwise
FFD-20FS-RA02 | 0540.05[N-m] Clockwise FFD-3055-RA02 | 0.520.05[N m] Clockwise
FFD-30F5-L502 (50 Skafcm) | Counterclockwise | | FFD-3055-L502 (51 5kgf-cm) | Counter-dodkwise
FFD-20FS-R103 140.1[Nm] Clockwise FFD-3055-R103 140.1[N-m] Clockwise
FFD-30FS-L103 (10+1kgf-crn) | Counterclockwise | | FFD-3055-L103 (1041 kaf-erm) | Courter-codkwise
FFD-20FS-R153 | 1.540.15[N-m] Clockwise FFD-3055-R153 | 1.520.15[N m] Clockwise
FFD-30FS-L153 (1541 Skafcm) | Counter-clockwise FFD-3055-L153 {15+1.8kafcrm) | Courter-clock wise
FFD-30FWR153 | 1.540.15[N-m] Clockwise FFD-30SWR153 | 1.520.15[N m] Clockwise
FFEO-30FWAL153 | (1541 Skafem) | Counterclockwise | | FFD-305WL153 | (1541.5kgf-cm) | Counter-dockwise
FFD-30FW-R203 240 2N m] Clockwise FFD-30SW-R203 2+0.2[N-m] Clockwise
FFO-30FWL203 (20+2kgf-crm) | Counterclockwise | | FFO-305WL203 (20+2kaf-cm) | Courter-dodiwise
FFD-20FW-R253 | 2.540.25[N-m] Clockwise FFD-30SW-R253 | 2.5+0.25[N m] Clockwise
FFO-30FWAL253 | (2542 Bkgfem) | Counterclockwise | | FFD-305WL253 | (2542 5kgf-cm) | Counter-dockwise
FFD-20F\WW-R303 303N m] Clockmise FED-30SWW-R303 3+0.3[N-m] Clockwise
FFO-30FL303 (30+3kgf-crm) | Counter-clockwize | | FFD-305W:L303 (30+3kaf-cm) | Courter-dodiwise

"1 Rated torgue is measured at a rotation speed of
20rpm at 20~25°C

#hkight  FFO-30FS 17429
FFO-30FW 31+2g

FFO-3055 16+2g

#M . rotation speed A0rpm FFO-303Wy 30+2g
#Max. cycle rate 13 cycle/min #Body and cap material  POM
*Cperating temperature  —10~B0°C(80%RFEH)  *Cap colour R: Black L: White
1319
3 16 [22]
] o 4 4 -
o JEEL T g CINER, o gF BT
FFD-30FS-**** FFD-305S-"***
{Dimension of FFD-30F\W**** arein[ ]) {Dimension of FFD-30SW*** arein[ ])

How to Use the Damper

1. The damper generates torque in both the clockwise and
counter-clockwise directions. (A one-way clutch is built in
inside the damper.)

2. Please make sure that the shaft attached to a damper has
a bearing, as the damper itself is not fitted with one.

3. It can be used as a free-stop for a load that is smaller than
the rated torque.

Shatt’s gxternal dimensions 510 f3
HRC55 or higher

0.5mm or higher

Surface hardness

Quenching depth

Surface roughness 1.0Z ar lower

Chamfer end

{Damper insertion side) e | e— -

£02+603
(21 RO2~R0.3)

4. Please refer to the recommended dimensions below when
creating a shaft for attachment to the damper. Using a shaft
outside of the recommended dimensions may cause the

shaft to slip out.

5. To insert a shaft into the damper, insert the shaft while
spinning it in the opposite direction of the damper's
direction of torque generation. (Do not force the shaft in
from a regular direction. This may damage the built-in one-
way clutch.)
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L (Dimensions of the lid) (cm) E
20\25\30\32\34\36\38\40\42\44\46\48\50\52\54\56\58\60 2
005/ | _ FRTN-D2series | . . . R T N O D I o
006 ; ,,,,,, (Torque (50 150)x1o N- m) I ; ,,,,,, r ,,,,,, I =
007 : i bbb o
008 ______ ______ _____ i | FRT L1 series : : L ______ ______ L _____ [
009 T ~ 1 | (Torque: 200~300)X10° N: m) e
0.1 L .1 | | FYN-M1 series T
02 i | i (Torque 0.15~0.6N-m) ””” ”””
03 _____ ! ! ! | | | FRT/N-K2 series FYN P1 series ______
04 L ! . 1 | (Torque:IN'm) i ! (Torque:1~1.8N'm) i
Lo [ L i - fL ______ H N
0.6 SRR R I N SO EON N A (Torque 2~4N'm) 0 o
07| P I P me L | ' FYN-N1 series 777777 : | . i
0.8 (Torque1~3N m L
09 | . S SR NN N A I S S N N N - FYN-U1 series |-t
10| - e . ! 3 | FYN N1series | | sefies 3 i
— L ! ! N (Torque: 1~3N'm) . | N
T e e e e e~ S T T T N M
= I - Lo FYN-K1series | . '+ + + =
@ 118, 1 el | A r,,(T,quy,e,AN,m) ,,,,,, N S I S SR N SR S
= |20 P | e N S |_F_YN_§].§€E'9§£.T9_f99§_IQ_N_m_)_
- |30 | . ,,,F,Y,Tr'N,Dl,S,@I!?,S,,(TQ!QU,QJ,QN,D?),,EXI"NJP?’,E‘e”eS (Torgue: 5~10N'm)
= [40[ e L :___FXT/!\_J_H]_ _S_?_r!e_s__(_'!'qfque 10N- m) ! . L L L L
50 SRS N A N S A NN O OO N b
60| L i FYT/N D1 series (custom order) (Torque ~20Nm)___, ______ _____
0] T . J,,EXT!N,!-J1,ser1e§,(Qus,tom,or,der),(Iorque,:,ZO,N-m) N N [
8.0 ! ! ! ! ! ! r ! ! ! ! !
9.0 :_______r:::E]:Iﬁﬁﬁﬁﬁ]ﬁﬁﬁﬁ]_____r’ o T A D A e
10.0 SR N AN R O A N U T O U U NS N N
110 777777 |777777i 777777 i 777777 i 777777:7777777777777:7777777777777777777J777777L 777777 57777771 777777 L 777777 o
120 ; ______ j _____ . j ______ - j___FYT/N -LA3 series ; ______ j ______ r _____ j ______
130, . i i | (lorque:~4ON-m) . i N N
14 T R I [
150 L I A R R R R e e e e L
160 | R -
170 | - R
180 [ AR MUV AU IR W SO . B i Custom- orderedrproducl
190 [ A e _— . | . . [ —— FYN T1series ; ______
20.0 T R

@ How to use the table: Find the lid’s mass (M) on the y-axis and the dimensions ofthe lid (L) on the x-axis.
Locate the intersection and choose the damper that corresponds to that area.
Example: Lid's massM..................1.4kg Selected model : FYN-N1
Dimensions of the lid L... ... 36cm

@ This table should be used as a general guideline. The model selected based on this table is only a suggestion.



(Unit: N-m)

Lol H_xs‘w_ m_xs@ 10x10? 50107 100x10° m%v_c%

Series I

|
1x10? 4.5x10°
FRT—E 2 *°—o—0—0>

-
FRT—G 2 il

Y10
FRI —=C 2 M\S

o>
.

15x10° | 30x10?
FRN—C 2 o
ERT—D 2 | Novmc | 15010
i 200 | - 200x10°
it e *o>
S 10x10° | 30x107

FRT—NI

2000000

2= 30010

'y
i S,
Ly
| — 18
t
<
[ -
(3~
=
[ =
|- —
r=
Bl
g
<
i —.
<>
@D
—
=
S
T.
5

FRT—K 2 S00x10”

FRN—K 2

FRT—F 2

Soft Silent Safety
-4 - ---- s o g s e e O ] e e e e TR SRt DR T s |

PRI =2

I

)

____________'-h-__ B R L e ey Loy ol

7

@ Note) * « * indicates standard torque

ladweq AJeioy |




Western-style toilets

Collapsible beds

1
o]
‘_"
o)
<
O
o
3
e
®
.




20000000

L
dr
o
£
A
o
3
mfamd
o
oc
L]

ions 0

t

ICd

Soft Silent Safety p p I

Ash trays

Storage compartments Cup holders

Ash trays

Jedweq Aiel0Yy




@ °e,
e o000 0OOGOS

E ‘ " Soft Silent Safety

21
O
-+
Ll
=
<
O
]
2
g
@
=




Y seoceeee0®

®
/ l __ Soft SilentSafety

—
©
a
=
@
a
-
s
@
+
(@]
C




SOFT ABSORBER"




CAUTION

Read these instructions before use

"Warning"” applies to situations in which death or serious injuries may occur to the user, etc. if the potential
dangers of the products are not avoided.

1. Definition of Warning

"Caution” applies to situations in which minor injuries or property damage may result if the operation or
maintenance procedures are not strictly followed.

r &

BDo not throw into a fire

- As the products contain oil, throwing them into a fire may cause them to ignite, resulting in injuries.

2, Dofigition of #Cauriion”

Do not throw them into fire.

NG antion

Do not operate without sufficient mounting strength

» Operating with insufficient mounting strength may damage the main

Colliding
object

machine and cause injuries.
Breakage or bending due

« Ensure sufficient mounting strength of maximum drag x safety to insufficient strength

factor (Regarding maximum drag, please refer to the catalogue or

contact our sales department.) ~ ,

HDo not operate without an external stopper
« Without an external stopper, the main machine may become damaged due to bottoming (Note 1).
« Ensure that an external stopper is set in the prescribed location for each type before operating the product. (For

the locations of external stoppers, please refer to the catalogue or to the owner's manual.)

HDo not attach using incorrect tightening torque
« Using an incorrect tightening torque when attaching may cause operational failure and damage to the main machine.

« When tightening an attachment screw for a soft absorber, please use the tightening torque as listed below.
Ertemal dameterofthescrew (nm) [ M4X0.5 | M6X0.75| M8X0.75 [ M10X1 | M13%1 ;o | MIAXLe | MIeX1-s [ m20x1.5 | MegXls [ M27X15 [mM30X1.5 | M36X1.5 [ M42X1.5
Tightening torgue forthe bolt (N-m) 0.35 0.85 3.9 7.8 7.8 9.8 14.7 29.4 49 58.8 78.4 98 392

* Using an adhesive is an effective way to prevent loosening.
*Tightening torque: 1.5Nm (excluding FA-1212C)

EDislodged retaining ring
- Failure to adhere to the specifications listed in the catalogue may cause the internal pressure of the inner tube to
raise to a dangerous level where the retaining ring may become dislodged and interior parts may shoot out,
causing injuries.

+ Do not bring your face close to a soft absorber that has a retaining ring while it is operating.



HDo not discard oil more than is necessary

Retaini
+ Discarding the oil contained in soft absorbers more than is necessary will rinegalnlng Piston rod
pollute the environment.
+ Dispose the oil according to laws concerning waste management and cleaning. ?
Pressure s
= = ghamber Inner tube
B Scattering pieces due to cap damage —
« Failure to adhere to the specifications listed in the catalogue may cause the
cap to break, resulting in scattering pieces that may cause injuries. A
« Please install an anti-scattering cover. — Spring
[ 53
2,
o 4
- = f=)] bomes -
B Eccentric load and eccentric angle £ == —
2
o

» When a load collides at an eccentric angle of +2.5°
or larger, recovery failure due to a bent piston rod and performance degradation due to eccentric friction on the
sliding part may occur, causing damage to the main machine.

* Please ensure that it collides along the midline of the piston rod. (If the eccentric angle is going to exceed +2.5°

when using this product, please contact our sales department.)

B Operating temperature
« When using a soft absorber, ensure that it is used within the operating temperature.
« Failure to do so will have adverse effects on the packing and accumulator that will reduce the product life, which
may damage the main machine. (For the appropriate operating temperature, please refer to the catalogue or to

the owner's manual.)

B Usage environment
+ This product cannot be used in a vacuum or under high pressure, as this will cause damage to the main
machine.
- Do not use in an environment where chips, cutting oil, water, etc. can come in contact with the piston rod.
This will damage the packing, resulting in oil leakage, which leads to operational failure and damage to the main

machine.

Note1) Effective force occurring in mechanical collisions at stroke end

Bansbach Easylift of North America, Inc. is not responsible for any accidents
caused by soft absorbers. The user should implement preventative
measures against such accidents.




W <L Principles of Soft Absorbers

What is a Soft Absorber?

In order to increase the productivity of industrial machines, such as automatic assembling machines, various
transportation machines, machines tools, and so on, their operating parts have been made to work faster. However,
the resulting impact, vibration, and noise have caused adverse effects on the machine's performance and on the
working environment. A soft absorber is an extremely convenient hydraulic buffer that can solve such problems.
There are similar devices made of rubber, springs, or devices that use pneumatic pressure, but none of them rival
the impact absorption characteristics of the hydraulic type, as illustrated below.

Rubber The rubber’s elastic deformation captures the impact energy, and this
energy is then accumulated in the rubber. As a result, the accumulated
energy works as a repulsive force, and there is a high risk of a rebound
being tenerated. Therefore, it is not an efficient impact absorber. On ® A
the other hand, it is extremely affordable and its installation is easy. 2
= g C B
()] Spring Like the rubber type, it captures the impact through elastic 'g /
-E deformation and stores it as elastic energy. Once the impelling [ad J A
o A force is diminished, the stored energy is likely to repel as it does D
(0 in the rubber type, causing a rebound.
1E)
< E
Pneumatic | It uses pneumatic pressure to absorb impact similar to the rubber and
.t pressure spring types, but because the compressed air is released to the \
@] B atmosphere through an orifice, the energy does not accumulate. /
n However, unless the rapid compression and releasing action through the /
orifice is well balanced, a rebound occurs as it does in the spring type.
Hydraulic It uses oil's velocity-squared resistance as well as viscosity resistance to absorb
pressure the energy, which is then converted into heat energy and released into the Strok:
C atmosphere. As a result, extremely efficient impact absorption is possible. A
D relatively compact design is capable of absorbing large impacts, and depending
E on its structure, the impact absorption characteristics can be modified as well.

<Principles of Energy Absorption>

As shown below, when an object hits the piston rod, the motion is transferred to the oil in the pressure chamber
through the piston rod. As a result, the oil inside the pressure chamber flows out of the orifices located in the inner
tube. This causes compression in the pressure chamber. The product of this hydraulic pressure and the pressure-
applied area of the piston is resistance, which acts on the colliding object. Soft absorbers use this resistance to
apply the brake to the colliding object, slowing it down. The hydraulic pressure generated inside the pressure
chamber is proportional to the square velocity of the colliding object, as long as the orifice size, oil viscosity, etc. are
constant. This is called velocity-squared resistance.

Piston rod Piston  Pressure
chamber
Colliding |: ; un f—f\r
object = ‘7‘_
Inner tube Aifice




’w otural Absorption Gharacteristics of St Absorbers

Soft absorbers are divided into two major categories based on how the orifice area changes, and they are further
divided into four groups according to their absorption characteristics. Each of the absorption characteristics is
described below.

There are three structures in a single-orifice type: a dashpot
0 wn structure that utilizes the space between the piston and
g 5 cylinder tube; a single tube structure in which orifices are g
=2 rovided in the piston; and a double tube type single orifice g
ded in th t d a double tube t le orif 5
&" ‘P structure (adjustable). Their resistance characteristics are §
= _q shown in the graph to the right. When the piston moves within
= = the cylinder tube, the product of the pressure generated in the
(=] 8 inner tube and the piston area becomes the resistance.
= = Throughout the entire stroke, the orifice area is constant. The
= ‘_é resistance spikes immediately after the impact, and as the Stroke
8 D stroke advances, the speed decreases and the resistance
decreases with it.
[t has a double structure comprising an outer tube and an
§ inner tube. Similar to the single-orifice type, the
= resistance is the product of the pressure generated inside g n
<o) the inner tube when the piston is stroking and the piston E E)h
w— [
® area. The orifice area at the moment of impact is larger g =
2 compared to the single type, and because it gradually
= decreases as the stroke advances, it can suppress the 5
8 overall resistance. Theoretically, the resistance during a P
A stroke can be maintained constant. Depending on the o
:é orifice design, the resistance characteristics can be sroke i
(/)] @ modified according to the impact conditions. g
="
= —
% = Although it has the same structure as the multiple-orifice
c i _— .
() = type, resistance characteristics that are suitable for the
6- % intended use can be obtained rather than a constant g
(] § damping force. FWM series is designed to absorb the §
('B <= kinetic energy in the first half of the stroke and to &
= g perform speed control during the last half of the stroke.
% o Because of this, ideal energy absorption with respect to
= E., the air-cylinder thrust can be obtained.
=3 o
D Stroke
0 | <
= | B
-
=h @
-
8 Through a single tube system, the orifice groove
Q? provided on the inside wall of the tube changes as the
o stroke advances. Similarl to the multiple type, it has a 2
) RICRUYD 8
< large orifice area at the beginning of the stroke. As the §
g stroke advances, the orifice area becomes smaller, &
= suppressing the resistance. In addition, because the
g’ orifice area can be changed on a continuous basis, the
@ resistance fluctuates less compared to the multiple type.
:g Because of this, optimal energy absorption can be Stroke
@ realized.
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Soft absorbers have two types of structure: an adjustable type in which the absorption characteristics can be
adjusted, and a fixed type, which is non-adjustable. Each structure is shown below.

Adjustable Type

Adjustment shaft Adjustment orifice Cuter tube Checkvalve U packing Resin cap

A . 3
Adjustment knob il \Pressure chamber l Piston C-ring Piston rod
Cring ) Accumulator Recowery spring Inner tube Guide

By rotating the adjustment knob (adjustment shaft) located towards the rear of the main body, the amount of oil flowing out of the
pressure chamber can be adjusted, which in turn adjusts the absorption characteristics. For the multiple types, the adjustment
can only be made with the final orifice; therefore, the range of adjustment is limited. The adjustment range is wider in the single
types. Because the orifice area changes in an analog manner, fine-tuning of the absorption characteristics is possible.

Ciuter tube Crifice Check valve I packing Resin cap

= SS_LSSS

i \Pressure chamber \ Piston Ciring Piston rod
Accumulator Recovery spring Inner tube GLide

Because it has no adjustment mechanism, the overall length is shorter than the adjustable type. By customizing
your ornifice design, optimal absorption characteristics can be obtained. In addition, because the characteristics are
fairly uniform, more than two of them can be used in parallel. For the fixed type FK senes, high-speed, mid-speed,
and low-speed types are generally available to accommodate various speeds.



Y Structures of Soft Absorbers (2}

Purpose of the Accumulator

Here, the purpose of the accumulator, which is shown on the previous page, shall be described. As shown below,
when work collides with a soft absorber, the piston rod initiates a stroke, causing the oil to flow into the other side of
the piston through the orifices. In short, the capacity of oil chamber B is reduced by the piston rod, and not all of the
oil in oil chamber A is able to flow into the oil chamber B. In order to secure the capacity reduced by the piston rod,
a self-foaming nitrile rubber is provided. The pressure of the oil compresses the rubber so that it absorbs the
capacity that is equivalent to the piston rod. This is the role of an accumulator. Although silicone oil is used in a soft
absorber, there are certain types of hydraulic oils that do not work well with certain types of accumulator. Using
improper hydraulic oil causes the nitrile rubber to harden, reducing the durability of the soft absorber.

Inner tube Quter tube Accumulator Piston rod Accumulator

. AY
| | \
- —I% , . =
’ < &
E S ! | - el : q \ A 1 O
I ——— T == T -
Oil chamber A / \ Orifice \Oil chamber B >
(@)
w0
o
-
: - - (@)
Soft Absorber's Cap: Securing Method and Materials ®
=
! |
Diagrams '
illustrating [
how the ! |
caps are 7 I ; '
secured | ! ‘
s | 1
Cap material Resin Resin Resin Polyurethane rubber Metal
Securingmethod | Directly press-fit onto the rod | Press-fit on the metal holder | Press-fit on the metal holder | Press-fit on the metal holder | Screwed into the piston rod
FA-1212 series FA-0805 series FA/FWM-1210 FA/FWM-2540 FA/FWM-4250
FA-1010 series FA-1005 series FA/FWM-1410 FK-2540 FA/FWM-4280
FA-1215 series FA-1008 series FA/FWM-1612 FA/FWM-3035
FWM-1008 series FA/FWM-2016 FA/FWM-3650
FK-1008 series FA/FWM-2530
Applicable FK-1417 series FA/FWM-2725
models FK-1210
FK-1412
FK-1612
FK-2016
FK-2530
FK-2725
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T Selection Method for Soft Absorbers

1. Verifying the Type of Motion

Impact conditions can be divided into following categories. When making a selection, it is necessary to calculate the
energy for the relevant category and then consider the attachment method.

i
7

H

| [__Is:
oMoV — {T’:'_M

[o] O

Horizontal motion without thrust Thrusting motion Falling motion Rotating motion

2. Energy Calculation

2-1. Linear motion

<Specifications to be verified>

[] Mass of the colliding object : M (kg)
[J Impact rate :V (m/s)
L[] Thrust : F (N) (air cylinder, thrust of the motor, friction, gravity, etc.)
[J Number of soft absorber receivers  : N
[ ] Falling height : H (m) (Only if a falling motion is applicable. The soft absorber’s stroke is not included.)
[] Soft absorber stroke : St (m)
<Equations>
Horizontal motion without thrust = ;2 XMXV?
Thrusting motion E= LZ XMXV2+F XSt
Falling motion E=MXgX (H+St)  (g: Acceleration due to gravity = 9.8m/s?)

2-2. Rotating motion

<Specifications to be verified>

[J Mass of the colliding object : M (kg)
[J Angular velocity of the impact ' w (rad/s)
[J Torque : T (N-m)
[] Moment of inertia o 1 (kg-m?)
[] Stopping angle : 8 (rad)
<Equations> 1
Thrusting motion E=T X X a?+TX 8
2-3. Other equations (the following equations indicate the minimum values; the actual values will be larger)
O] e e e = 0.051XV This indicates the degree of |mpact at the time of collision.
St (Smaller value means smaller impact)
. E This indicates the resistance that is generated in the soft absorber at the moment
[J Braking force F= = . : ; At
St of collision. This value is required for confirming the strength of attachment parts.
— 2XSt This indicates the time it takes for the colliding object to come to a
[l Braking time t= N
\ complete stop after colliding with a soft absorber.



ST Selection Procedure for Soft Absorbers

<Selection Procedure>

ltem Details

1 | Verification of the operating conditions Verification of the types of motion: determine if it is a linear motion or a rotating motion, and whether

4
4

4
4

thrustis present or not. ldentify the specifications required for the selection.
Verification of the colliding object's mass: Determine the maximum mass M (kg) of the colliding object.
Verification of the impact rate: Determine the velocity V (m/s) just before it collides with the absorber. If

the impact rate is not clear because the colliding object is cylindrical, the impact rate is determined by
doubling the average velocity.

1
2 | Calculation of the coliing object's kinetic energy ‘ Based on the equation, calculate the Kinetic energy, E' Ei= = KM XV?
3 | Verification of thrust ‘ Verify if thrust F is present, and if so, refer to the sample selection equation to determine the thrust.

Based on these, select a lentative soft absorber.

¥

4 | Tentative determination of the ahsorer's sroke ‘ Based on the tentatively selected soft absorber, the tentative stroke St is determined.

4

5 | Calculation of thrusting energy ‘ Determine Energy E* due to thrust, E:=F XSt

4

6 | Calculation of the total energy E
and selection of the soft absorbe

¥

0
O
—h
—+
g
@7
w
@)
=1
(DF
@
=

Determine the total energy E. l=silel=ts

7 | Checking the memum ebsonion enery per minute ‘ Based on the operating cycle C (times/min) and the total energy. determine the amount of
energy per minute and confirm that it is within the specifications.
¥ E:=EXC
g | Checking the equivalent mass ‘ When an impact is accompanied by thrust, always verify the equivalent mass, particularly

for low-speed impacts (0.3m/s or slower).
¥ W 2XE
e:_

VZ
4
4

9 | Checking the operating temperature

| 2

|Nle must be smaller than the catalogue specifications. |

Me = M (mass of the colliding object) in horizontal impact without thrust.

|Operating temperature must be within an acceptable range. |

10 | Other Model selection can also be done on a computer using automatic selection software. Please contact our sales

depariment for inquiries. You can also download information from our homepage. hiip:/fwww fujilatex.co.jp
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Inertial impact (horizontal)

Cylindrical thrust (horizontal)

Motor-driven dolly (horizontal)

Friction-driven dolly (horizontal)

Kw : Motor's horsepower
N1 : Total number of wheels

AY N2 : Number of driving wheels
Vv —_—
st P : Pressure used st L
D : Internal diameter /O
Impact (examples) M ofthecyinder  V__ g M :ﬂ:‘ /IG st
) (@) HE—@ ( ) Kw : Motor’s horsepower ( ) @ ( )
Mass of the colliding object (kg) M M M M
Impact rate (m/s) V Y V Y
LN 1 ) 1 5 i > 1 >
Kinetic energy (J) E1—7 M-V E1—7 M-V E1—7 M-V E1—7M-V
F=0.25-M-g-N1/N2
2 2
Thrust (N) F- 2D xpx10t F= RAAZDN G ( kwX2.5X10°
4 v Fis B L 0 I
“ . -3 v
Thrusting energy (J) E—=REST E=REST E=RaSt
ol p_EtE o (B g s
Total energy (J) N N N N
(N: Number of soft absorber receivers) | (N: Number of soft absorber receivers) | (N: Number of soft absorber receivers) | (N: Number of soft absorber receivers)

Equivalent mass (k =M —2-E —2-E —2'E

q (kg) Me=-1 Me=-"1/3 Me=-"1 Me=-;

Free-fall (vertical)

Cylindrical thrust (up and down)

Free-fall (slope)

Cylindrical thrust (slope; up and down)

M i EE
D Internal diameter .
l M of the cylinder D Internal diameter
Impact (examples) P Pressure used ' of the cyinder
_H v P : Pressure used
? st e
Mass of the colliding object (kg) M M M M
Impact rate (m/s) V=/19.6H \Y V=/19.6Lsina Vv
Kinetic energy (J) Ei=M-g-H E1=% M-V? Ei=M-g-L-sina E1=%M-V2
F=F:+M-g (Descending) F=F+M-g-sina (Descending)
Thrust (N) F=M-g F=F—M-g (Ascending) F=M-g-sina F=Fi—M-g-sina (Ascending)
(F1: Cylindrical thrust) (F1: Cylindrical thrust)
Thrusting energy (J) E.=M-g-St E:—=F=St E.=F- St E.=F-St
g_ErtEs g EirtEs e Bt g EnchiEs
Total energy (J) N N N N
(N: Number of soft absorber receivers) | (N: Number of soft absorber receivers) | (N: Number of soft absorber receivers) | (N: Number of soft absorber receivers)
Equivalent mass (kg) Me:% Mez% Mez% MGZL\/E
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W~ ures *Equations for the Selection of Soft Absorbers (2
° d
.
°
®e0
Free-fall (rotating) Cylindrical thrust (rotating) Cylindrical thrust (horizontally rotating)
D : Internal diameter R
of the cylinder
/ 4 P : Pressure used
/ “ A( ’
’ = Iz
Impact (examples) o 7\ “ ! \ n
v | e v
. : St i Te
B ; a \T \\}9 # VT#jLQ D : Internal diameter
/ R ’ of the cylinder
R P : Pressure used
Mass of the colliding object (kg) M M M
I A 2E; L _
mpact rate (m/s) V= S ‘R? V=R- w V=R w
Kinetic energy (J) E.=M-g-H Ew:% Tl Ew:% i wn
o
—h
M-g-h = D°P r r (zDP -~
Thrust (N) S F=(Z2E X10+Mg) XL =L (2310 =
(@X
- w0
Thrusting energy (J) E.=F-St E.=F-St E.=F-St &
=
g— E+E. g_E+E g_EtE o
Total energy (J) N N N @®
(N: Number of soft absorber receivers) (N: Number of soft absorber receivers) (N: Number of soft absorber receivers) =N
5 NCEE NZEIE 2=
Equivalent mass (kg) Me= VE Me= VE Me= Ve
Explanation of the symbols
Symbol|  Unit Explanation Symbol Unit Explanation
E J Total energy (per soft absorber) o rad Sloping angle
Eq J Kinetic energy ) rad Vibrational angle within the soft absorber stroke
E> J Thrusting energy R m Distance between the centre of rotation and absorber
P MPa Pressure used by the driving cylinder I m Pitch circle radius of pinion gear
D m Internal diameter of the driving cylinder r2 m Radius of turntable
M kg Mass of the colliding object h m Distance between the centre of rotation and centre of gravity
\ m/s Impact rate ir N-m Driving torque
F N Thrust w rad/s Angular velocity
Fi N Air cylinder’s thrust I kg-m? Moment of inertia around the rotating shaft
St m Soft absorber stroke N Units Number of soft absorber receivers
H m The distance an object falls until it hits the soft absorber |  kw kw Motor capacity
L m Travelling distance on slope N1 Total number of wheels
g m/s? Acceleration due to gravity: 9.8m/s? N2 Number of driving wheels
G Centre of gravity

*1 Includes empty weight and external force of a cylinder, etc.
*2 Includes torque due to empty weight and torque due to motor, etc.
*3 Use whichever value is smaller.
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tple Calculations for Selecting Soft Absorbers

@
®
@
®ee
1. Thrusting Motion due to Air Cylinder Thrust 2. Thrusting Energy due to Motor-Driven Dolly
Soft absorber
o |/ Soft absorber
%_ Air cylinder é
£ Internal diameter 63 Pressure 0.5MPa
<) [QI / : V=0.7m/s é
w =5 — - —
§ M=100kg - ? Moy
3] QO Q) AL
S
[ IMass of the colliding object M : 100kg [[IMass of the colliding object M : 1500kg
2 [impact rate V:0.7m/s [impact rate V:0.5m/s
e [ |Operation frequency C : 1time/min [ IOperation frequency C : 1time/min
§ [ JAmbient temperature T:0~-25°C [ JAmbient temperature T:0-25°C
b= [IThrust F : Varies with the air cylinder | [Thrust F : Varies with the motor
8 Cylinder diameter---63mm Motor output:--3. 7kw
8‘ Air pressure--0.5MPa [ INumber of soft absorber receivers N : 1 unit
[ INumber of soft absorber receivers N : 1 unit
1. Calculating kinetic energy 1. Calculating kinetic energy
E1=1/2MV?=1/2X1002<0.7? E1=1/2MV? =1/2X15002X0.5?
=24.5(J) =187.5 (J)
2. Calculating thrusting energy 2. Calculating thrusting energy
E2=FXSt Here, the trust is first calculated. For a motor-driven dolly,
Here, the soft absorber's stroke must be determined tentatively. the smaller calculated value based on the following two
In essence, because the absorber must have an absorption equations is used as thrust.
capacity larger than the calculated kinetic energy, tentatively | (1) F— 102XkwxX2.5Xg _ 102X3.7X2.5X9.8
select an absorber that has a capacity that is at least 24.5(J) \ 0.5
higher than the catalogue specifications. Because the thrusting =18492.6(N)
energy due to air cylinder must also be taken into consideration, | (2) F=MXgX g Xn1/n2 (n: Number of driving wheels, n2: Total number of wheels)
tentatively select an absorber that has a capacity that is at least =15002X9.8X0.25X1/2
7 twice the kinetic energy. Here, FWM-2725FBD-* with a =1837.5 (N)
S maximum absorption capacity of 79.4J is tentatively selected Therefore, 1837.5N is used as thrust. At this point, a
'ﬁ from the catalogue. Thrusting energy is determined as follows. tentative absorber is selected.
E Eo— 3.14X0.063*X10° %0.5%0.025 FMA3350M is. se!ected as the tentative soft absorber
< 4 based on the kinetic energy.
% =38.9 (J) Thrusting energy E2=F X St=1837.5X0.05
&l =91.9 (J)
£ 3. Determine the total energy.
8 E=E1+E2=24.51+38.9J 3. Determine the total energy.
=63.4 (J) E=E1+E2=187.5+91.9
=279.4 (J)
4. Feasibility check
4-1. Using absorption energy to check 4. Feasibility check
As the absorption energy of FWM-2725FBD-* is | 4-1. Using absorption energy to check
79.4(J), it does not pose a problem. As the absorption energy of FMA3350M is 310(J), it
4-2. Using equivalent mass to check does not pose a problem.
Me—=2E/\o— 2X63.4 4-2. Using equivalent mass to check
0.7 Me=2E/N?—= 2X279.4
=259 (kg) 0.5?
As the equivalent mass of FWM-2725FBD-" is 450(kg), it =2235 (kg)
does not pose a problem. As the equivalent mass of FMA3350M is 2500(kg), it does not
Based on these, FWM-2725FBD-" is selected. pose a problem. Based on these, FMA3350M is selected.
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3. Up-and-Down Motion due to Air Cylinder Thrust 4. Rotating Motion due to Air Cylinder Thrust
8 rn=0.1m
- r2=0.5m
E R=0.6m
<
%
u *:
3 Soft absorber
8 R —-
Air cylinder
[[IMass of the colliding object M : 260kg [[IMass of the colliding object M : 200kg
2 LJAir Cylinder rate v : 0.5m/s [JAir Cylinder rate v :0.5m/s
g [ IOperation frequency C : 1time/min [ IOperation frequency C : 1time/min
8 | LJAmbient temperature T:0-25°C [JAmbient temperature T:0-25°C
= [IThrust F : Varies with the air cylinder | [JThrust F : Varies with the air cylinder
8 Cylinder diameter---50mm Cylinder diameter---80mm
8‘ Air pressure---0.5MPa Air pressure---0.5MPa
[_INumber of soft absorber receivers N : 1 unit [_INumber of soft absorber receivers N : 1 unit
1. Calculating kinetic energy 1. Calculating kinetic energy
1 1 L2 /vy 1 1 A AV
e =L = — = =
E 2|a) 2><M><3><<r> E 2|a) 2><M><2><<r1>
1 0.7°_[0.5¥ 1 0.5, [0.5Y
40 S = o 1)) = —)=312.5(J
> X260X=3 ><<0.5> ®) > X200X= ><<0.1> ()
R 0.6 R 0.6
(Impactrate V=v X<T>=O.5>< o5 06 (m/s) (Impactrate V=v X<T> =0.5><< 01 >=3 (m/s)
. 1 .
2. Calculating thrusting energy 2. Calculating thrusting energy
_ ro{ TPy 10 L e s S
Ez—T@—( 2 X 10°Xr+Mg X > X R E:=TO=FXrX R
3.14XX0.052X0.5 0.7 3.14XX0.082X0.5 St
= <—4><106><0.5+260><9.8><7> =1 L 1 ><106><0.1><ﬁ
St At this point, the soft absorber’s stroke must be determined
2 0.6 tentatively. FA-4250YD-C with a maximum absorption
g As in previous examples, the soft absorber's stroke is tentatively | capacity of 441(J) is tentatively selected from the catalogue.
‘—; determined. Here, FWM-3035TBD-* with a maximum absorption | Thrusting energy is determined as follows.
] capacity of 196(J) is tentatively selected from the catalogue. 3.14X0.08°X0.5 ¢ 0.05
] S ——==20.9(J
8 Thrusting energy is determined as follows. B 4 ATOARLLX 0.6 o
o _ {3.14X0.052X0.5 . (i)
g— EZ_( 4 Ao ez 2 3. Determine the total energy.
0.035 E=E:+E.=312.51+20.9=333.4 (J
g - —80.6 (J) 1+E. n )
3. Determine the total energy. . Fea§|blllty che(?k
E=E,+E:=21.2--80.6=101.8 (J) 4-1. Using absorption energy to check
e ' ' ' As the absorption energy of FA-4250YD-C is 441(J), it
4. Feasibility check does not pose a problem.
4-1. Using absorption energy to check 4-2. Using equivalent mass to check
As the absorption energy of FWM-3035TBD-* is 196(J), e=2—E= 2X333.4 —37 (k)
it does not pose a problem. \'e 3 g
4-2. Using equivalent mass to check As the equivalent mass of FA-4250YD-C is 390(kg). it does not
W& = i/lf L 2><(; 228 —565.6 (kg) pose a problem. Based on these, FA-4250YD-C is selected.
As the equivalent mass of FWM-3035TBD-* is 1300(kg), it
does not pose a problem. Based on these, FWM-3035TBD-*
is selected.
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Quick Reference for Moment of Inertia

Unit: kg-m2

Shape

Slim rod

2—

G

[
Q2

Thin disc

Thin square
2N
AAVLa
NSV

Q

Rotating shaft

Itis perpendicular to the rod and passes through the centre of gravity

[tis parallel to the plain and passes through the centre of gravity

The axis passes through the centre of gravity and the opposing comer

b

)

Moment of £° r* a’
inertia : 12 M- 4 M- 12
Slim rod Thin disc Thin rectangle
G ©
Shape ( g? k G

A
v

~/

Rotating shaft

Itis perpendicular to the rod at one of the ends

Itis perpendicular tothe plain and passes through the centre of gravity

Itis an axs that s paralll o the plain and passes through the centre of raviy

—b—

Moment of A ¢ orar
o M - M -+ Me ——8
inertia 3 P 6(b2+a2)

Thin rectangle Cylinder Thin donut shape
G G
A = (N /\ s
Shape U/ / T -—1
a

Rotating shaft

[tis parallel to side b and passes through the centre of gravity

[tis a central axis that passes through the centre of gravity

Itis an axis thats parallel to the plain and passes throughthe central axis

a r° (arf+ar?)
12 16
Thin rectangle Hollow cylinder Square frame (i) _.az.l
2] |
Shape | £/ | T ] §— '
a 2 —

f—— a1 ]

Rotating shaft

[tis parallel to side b and is on one side

Itis a central axis that passes through the mutual center

Itis an axis thats parallel to the plai and passes throughthe central axis

Moment of M- a M- rétrs | (a+as)
inertia 3 > 12
Rectangle Sphere (filled) Square frame (ii)
az
v
Shape G C
11 b
—a —

Rotating shaft

Itis perpendicular to the plain and passes through the centre of gravity

[tis an axis that passes through the centre of gravity

Itis parallel o the plain and passes through the opposing comer

Moment of
inertia

a’+b?
M .
12

2r°
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Quick Reference for Thrust due to Air Cylinder and Thrusting Energy
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culaton Reference for Selecting Soft Absorbers 2

Dinternal | Pushingside, Thrusting energy E2 (J) = F-St
?higrzjltiirdg[ Thrusting energy P Solt absorber’s absorption stroke St
(mm) dueé{)?ﬂ')mer MR g (mm) 10 (mm) 12 (mm) 15 (mmy) 16 (mm) 25 (mm) 25.4 (mm)
S50 0.3 0.271 0.339 0.407 0.509 0.542 0.848 0.861
$12 56.5 0.5 0.457 0.565 0.6/8 0.848 0.904 1.41 1.44
79.2 0.7 0.634 0.792 0.950 1.19 1.27 1.98 2.01
60.3 0.3 0.482 0.603 0.724 0.905 0.965 1.51 1.53
¢ 16 101 0.5 0.808 1.01 1.21 1.52 1.62 2.53 2.57
141 0.7 1.13 1.41 1.69 212 2.26 3.53 3.58
94.2 0.3 0.754 0.942 1.13 1.41 1.51 2.36 2.39
$ 20 157 0.5 1.26 1.57 1.88 2.36 2.51 3.93 3.99
220 0.7 1.76 2.20 2.64 3.30 3.57 5.50 5.59
147 0.3 1.18 1.47 1.76 2.21 2.35 3.68 3.13
& 25 245 0.5 1.96 2.45 2.94 3.68 3.97 6.13 6.22
344 0.7 2.75 3.44 4.13 5.16 5.50 8.60 8.74
241 0.3 1.93 2.41 2.88 3.60 3.84 6.00 6.10
¢ 32 402 0.5 3.21 4.01 4.81 6.02 6.42 10.0 10.2
563 0.7 4.49 5.61 6.73 8.42 8.98 14.0 14.2
377 0.3 3.02 3.78 4.54 5.67 6.05 9.45 9.60
$ 40 628 0.5 5.04 6.30 7.56 9.45 10.1 15.8 16.0
880 0.7 1.06 8.82 10.6 13.2 14.1 22.1 22.4
589 0.3 4.70 5.88 71.06 8.82 9.41 14.7 14.9
# 50 982 0.5 7.84 9.80 11.8 14.7 15.7 24.7 24.9
1374 0.7 11.0 8 16.4 20.6 21.9 34.3 34.8
935 0.3 151 9.39 11.3 14.1 15.0 23.5 23.9
663 1560 0.5 12.6 15.7 18.8 23.6 25.1 89:35 39.9
2180 0.7 17.5 21.9 26.3 32.9 35.0 54.8 55.6
1510 0.3 12.1 15.1 18.1 22.7 24.2 37.8 38.4
¢ 80 2510 0.5 20.1 25.1 30.1 3l 40.2 62.8 63.8
3520 0.7 28.1 35.1 42.1 52.1 56.2 88.0 89.2
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’w , tions for Using Soft Absorbers 1

1. Parallel Use of Small Absorbers

1-1. Fixed soft absorbers
Fixed soft absorbers can be used in parallel, as they perform in a similar manner.
1-2. Adjustable soft absorbers
Parallel use of adjustable soft absorbers is not recommended, as some cannot be adjusted to perform equally.
However, please contact our sales department when the following conditions apply.
1. The colliding work is guided and there is no risk of eccentric load.
2. When N is the number of receiving units and A is the required absorption energy capacity, A/N (absorption
energy capacity per one unit) is sufficiently lower than the absorption capacity of the soft absorber to be used.

2. Operating Environment of Soft Absorbers

2-1. Do not use in an environment where oil mist, cutting oil, etc. may come in contact with a soft absorber.
This is because oil can penetrate through the piston rod, disabling the stroke. When using under such
circumstances, the soft absorber must be liquid-proofed.

1. Using absorbers with coolant specifications
There are models with triple packing.
(This does not protect against all damages.)
2. Covering the piston rod with eccentric angle adaptors, etc.
Although it will protect against direct oil contact, oil may still penetrate
through a gap between the eccentric angle adaptor and the cap.
(This does not protect against all damages.)
3. Using absorbers with liquid-proof cap specifications
Although it is effective when the rod is facing upward, it cannot be used when the
rod is facing sideways or downward. It may also not be effective against oil mist.

2-2. Using soft absorbers in a vacuum
Soft absorbers cannot be used in a vacuum. The absorber itself must be used outside
the vacuum environment.

2-3. Using soft absorbers in dusty environments

Please use absorbers with dust seals. (However, depending on the environment, they
may not be fully effective for ensuring durability.)

3. Protecting soft absorbers from eccentric load

Ensure that the angle of impact with respect to the soft absorber is 2.5° or less. A rod guide that acts as an
eccentric load adaptor is required for an eccentric load with an angle of impact of over 2.5°. In principle, an
adaptor that undergoes a rotating motion must be set in a location where the distance from the rotational
centre of work is at least 12 times the stroke length, as well as where the collision occurs at a right angle at
1/2 of the stroke length. In the event that it is perpendicular at the stroke end, please secure a
distance that is at least 24 times the stroke length from the work's rotational centre.

4. Mounting strength of soft absorbers

The impact absorption of a soft absorber requires sufficient mounting strength. A good guideline
is to secure a mounting strength that is 2 to 3 times larger than the max. drag based on the
absorber specifications.

5. Adjusting soft absorbers

When using an adjustable soft absorber, turn the adjustment knob to make the necessary

adjustment. A smaller number on the indicator means a smaller equivalent ({e«(@({(\(«({({(@({(@g@
SN SO

mass. Turn to a smaller number for high-speed impact, and turn to a larger

b | 172 of the
1" stroke

]

Breakage or bending due
to insufficient strength

Indicator  Adjustment reference
point

Adjustment knob
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number for slow-speed impact. The adjustment knob can also be set between two integers. The adjustment knob can rotate more than
360°. Once the adjustment is complete, secure it firmly with a lock screw. (Please note that certain types do not come with a lock screw.)

6. Cautions for attaching a holder with a switch

1. When attaching a holder with no stopper function, ensure that there is a gap between
the switch and the cap's tip when the piston rod is pressed all the way down to the
stroke end. Otherwise, the switch may become damaged by the impact.

2. Set the holder's position so that the switch’s tip and the edge of the metallic ring
on the rod cap are at least 0.5mm apart. Otherwise, it will not work properly.

3. When attaching a holder with a switch to an adaptor, please be extremely
careful not to screw it into the adaptor more than is necessary. This may cause the adaptor to press against the switch's
sensor, damaging the switch. (When attaching, please ensure that the absorber’'s edge is not protruding out of the

Clearance
b

|

Standard nut for soft absorbers

holder’s edge.)
Model GXL-8F specifications Manufactured by SUNX
1. Do not use when it is in a transient state after the power is turned on (approx. 10ms). Item Summary Specification
2. Keep the cables as short as possible when using in places with a lot of noise. [;i;i‘e‘f”vdo‘;‘:gf Stermild defputed objset 15X16K1 (io) 12~21-\§3§£10% W
Also, please take all precautions, such as avoiding the parallel wiring of [t TR erar (@)
electric lines and power lines, as well as wiring within the same conduit. Bchaviouiom) NOlyps :,_h
: 4 . ’ . p Output form NPN open collector
3. Ensure that the switch does not come into direct contact with thinner-type chemicals. Ouput capacity (i 24VDC power vatagel | T00mA or lower =
4. Because it does not have a short-protection circuit, wiring must be done correctly. Rntestan el lic R Comes vith a surge dbsorpion it o
: i ik tourg o] 04V r e ®
During the soft absorber selection process, sometimes the absorption energy N ‘MLB:;" [ i”ﬂizt‘igig“ a
alone is considered without confirming the equivalent mass, or the maximum | poni ;Ompm(w)—..—lgggagﬁ t:;g:lipﬁ;’sv%e:\]l) ®
mass of the colliding object is confused with the equivalent mass. In order to | UCED =
make the most appropriate selection, the equivalent mass conditions must be [Ewmmn| 500Hz
satisfied. But why is satisfying the equivalent mass conditions so vital to securing :m”;[‘f;:f:mm;t’:‘: _g’afssgfc
optimal impact absorption? Selecting the best soft absorber means selecting the [y 45~85%RH
soft absorber that can generate the optimal drag. What are the factors that ATZ‘ZWST::Q? ii;?j;?:
determine the optimal drag? Let us review the principles of soft absorbers. Mass | Including cable Approx. 11g

F=P XA (P: Generated internal pressure of the absorber, A: Pressure-receiving piston area)

Based on the above equation, it is clear that if an appropriate P (Pressure) can be generated, the appropriate drag F can be obtained. One
of the factors that determines the pressure P is the orifice area. An overview of the relationship between the orifice area, equivalent mass,
and internal pressure is shown below. Considering the relationship between impact rate and orifice area, using an absorber with a small
orifice area to receive an impact from a high-speed

Orifice area | Equivalent mass Me| Genereed nemdl pesstre P

collision results in an excessive increase in the internal Oriice (Large)
pressure, causing a jolt. On the other hand, using an Large Small Small Dﬂ
absorber with a large orifice area to receive a low-speed e

impact does not generate enough internal pressure, which Small Large Large D@]
in turn prevents the necessary drag from being generated.

An adjustable absorber can adjust the size of the orifice area, allowing the absorber to generate the appropriate hardness, in another words,
the drag, according to the impact rate. Consequently, maximum equivalent mass can be defined as the smallest possible orifice area in an
adjustable absorber based on the relationship between equivalent mass and impact rate. In other words, it is the adjustable state in which
the slowest impact rate under the operating conditions can be handled. Therefore, if the energy calculation and equivalent mass calculation
based on the operating conditions result in a value that exceeds the maximum equivalent mass, the orifice area of the absorber cannot be
set to the ideal size. In other words, it will not be able to decelerate the impact rate properly. The maximum absorption energy capacity of a
soft absorber is a crucial factor in preventing the absorber from being damaged, and confirming the equivalent mass is therefore vital to the
rate control for impact absorption. Therefore, both conditions must be satisfied for the absorber to function properly.
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Model Fixed Type
Series FFD4012 | FPD-1030 | FPD1050 | FPD-1060 | FRFD-1070 | FA-1212 | FA-1010 | FA-1215 | FA-0805
Orifice type | Singkoiifics type Available Soon Dashpot striture Groove-orifice type single orifice type
Exterior
.
©
b=
— Absorption energy {J) 1.0 T oo = = 029~1.0 | 098~323 | 784~117 | 0.39~0868
)
wn Stroke (mm) 1q~12 30 50 60 70 12 10 15 5
O
< Hax. equivalent mass (kg) 315 i — — — 15~80 | 10~20 8040 35
i : I
y— Range of impact rate mis) @ le] i =i = O] L3 01~1.5 0.3~1
O
%)) Featuring page | 78~79 80~~81 80~81 80~ 81 80~ 81 8283 84485 84485 8687
Model Fixed Type Adjustable Type
Series FA-1005 FA-1008 FA-1210 FA-0806 | FAFWAI008 | FAIRWMIZI0 | FAPAM-1410 | FAFPWM-1612 | FAFNM-2016
QOrifice type Single orifice type Single rifice bype Single-, Multiple-, Multiple varying-orifice type
Exterior
Absorption energy ) | 0.88~098 | 0.98~147 | 1.96~245 14 147~178 | 294~49 | 992~588 98 294
Stroke (mm) 5 5} 10 5] 5} 10 10 1z 16
W, equivalent mass [kg) 5~8 7~10 15~~30 15 2.5~10 4~30 4 5~435 10~50 | 120~~300
Range of impact rate (mis) | 0.3~ 0.3~1 0.3~1 0.3~2 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3
Featuring page | 86~87 86~87 86~87 85~89 90~91 92~93 94~95 96~97 98~99
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Model Adjustable Type
Series FAFWM-2530 | FAFWM-2540 | FAPWM-2725 | FAFWM-035 | FA-3625 | FAFWM-3650 | FA-4225 FA-4250 | FA-4275
Crifice type Single-, Multiple-, Multiple varying-orifice type

Exterior
Absorption energy (J) 49 637 793 196 150~152 382 260 520 780
w
Stroke (mm) 30 40 25 35 25 50 25 50 L5 e
_h
Max, equivalent mass (kg) | 150~~400 | 200~400 | 300~650 | 700~1300 | 6280~2000 | 1400~2700 3400 5500 9700 —t
Range of impact rate mis) 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3 5
Featuring page | 102~103 | 104~105 | 106~107 | 108~109 | 110~111 | 112~118 | 114~115 | 114~115 | 114~115 C'O”
=
O
Model Adjustable Type Fixed Type 0]
o
Series FAFWM-4250 | FAFWN4280 | FA-2016EA | FA-2725FA FK-0404 FK-0604 FK-1008 FK-1210 FK-1412
QOrifice type Single-, Multiple-, Multiple varying-orifice type Groove-orifice type Multiple-orifice type

@ s o

Exterior '
"
a
Absuplionenergy{_l} 444 720 254 793 01~03 01~05 294 526 98
Stroke (mm) 50 80 16 25 4 4 8 10 12
Mat, equivalent mass [kg] 390~3500 B40~~5500 200 500 13 {3 2 5~20 G50 75
Rangeufimpac{ra{g[mjs] 0.3~3 0.3~3 0153 0.15~3 0.3~1 0.3~1 0.3~3 0.3~3 0.3~3
Featuring page 116 117 118~119 | 118~112 | 124~125 | 124~125 | 124~125 | 124~125 | 124~125
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L
Model Fixed Type
Series FR-1417 FE-1812 FK-2016 FK-2022 FK-2050 FK-2530 FK-2540 FK-2550
Crifice type Multiple-orifice type

Exterior
 —
©
L 2
= Absorption energy {J) 14.7 14.7 29.4 441 98 88.2 117 147
o
n Stroke (mm) 17 12 16 22 50 30 40 50
L&
<L Ma. equivalent mass (Kg) S0 183~110 25230 liErs 8~30 75~350 30~480 30~100
+
e Range of impact rate mis) 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3 0.3~3
o
(4] Featuring page 124~125 124~125 126~127 126127 e e T 126127 126127 126127

Model Fixed Type Adjustable Type
Series FK-2725 FK-3035 FK-3625 FK-3650 FL-1214 FL-1417 FL-1620
Orifice type Multiple-orifice type Multiple-orifice type

Exterior
Absorption energy {1) 79 136 150~+200 392 54 147 17.6
Stroke (mm) 25 245 215 50 14 1 20
M, equivalent mass (kg 47~420 173~1560 150~2000 306~3137 30 50 60
Range ofimpact rte (s} 03~3 03~3 03~3 03~3 03~3 03~3 03~3
Featuring page | 128~129 128~129 128~129 128~129 1344135 134~~135 134~135
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Model Adjustable Type Fixed Type
Series F3-2006 F8-2508 F5-2706 F/-2008 FV-2508 FW-2708 Fi-1212L
Orifice type Single orifice type Multiple-orifice type
. L
Exterior g
r i
_
Absorption energy () 7.8 i1t 158 88 il 19.6 4.9
w
Stroke (mm) 5] 5] 5] 3 3 3 12 e
_h
Max. equivalent mass (kg) 50 S0 120 70 110 150 39 —+
Range of impact rate mis) 0.3~ 0.3~1 3= 5= 0.3~ 2.3 0.3~1 5
Featuring page 138 138 138 138 139 139 136~137 C.OfJ
=
O
Model Fixed Type M
=
Series FW-1616M | FW-2025M | FW-2530M FED-2010 FED-3020 FSB-1205 FSB-1407 F3B-1609
Orifice type Multiple-orifice type Groove-orifice type single erifice type Multiple-orifice type
Exterior
Absorption energy (J) 13.7 382 G627 19.6 98 0.68 2.5 5]
Stroke (mm) 16 25 30 10 20 5 7 3
Max. equivalent mass (kg) 30 a7 140 30 140 5 20 50
Range of impact rate mis) 0.3~2 0.3~2 03~2 Gy 52 031 e 0.3~1
Featuring page | 136~137 [ 136~187 | 136~~137 140 141 142~~143 | 142143 | 142~143
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[ R(;I;S Complant ) U Packing Seal Type, Single Orifice Structure, Fixed

Model Description

FRPD — 1012 A
@ @ ©)
(DBase model
@External diameter, Stroke
@Symbols indicating characteristics
ATl: Low-load specifications
A3: Medium-load specifications
Ab: High-load specifications
@Symbols indicating form
S: S type (Standard)
C: C type (Cap)
R: R type (Elastomer cap)
D: D type (Eccentric angle cap)
* Please refer to the external dimensions.

1

T
@ ®

= @&Color symbols  W: White
© B: Black
L 2
- <External Dimensions>
wn
L& 12 37 11 14 37
< N S
= =
4 =) ] 15
i= 5 - B = = I B - R
O
(4D FPO-101241-5 (S type) FPD-101241-R (R type)
57 63
g 02 37 12 5]
=t
o
™
= I _ = ] = _ _ _ o
§ T N :
FPO-101241-C (T type) FPD-101241-D (D type)
<Specifications>
Load Max. absorption energy |Speed range *Please refer to next page for motion time at each load,
Model Cylinder cap colour
[kql [J (kgfrm)] [rs]
FPO-1012A1 1 0.5 (0.08) 0.5 or lower Black
FPO-1012A3 3 0.8 (0.08) 0.5 or lower White
FPO-101245 & 1.0 010 0.5 or lower Blue

<Impact rate and mass of the colliding object in freefall>

= FPD-101241 = FPD-1012A3 = FPD-1012A5

Z10r =10+ =10+

3 B 3

= A = 8 = B

=} o =}

X g Ey ¥

= = =

g4 3 4F \ 3 4F

= = =

Z 2k Z 2% Z Z2F

=} o =}

% 0 L L L L | % 0 % 0 .

= 0.1 0.2 0.3 0.4 0.4 = 0.1 0.z 03 0.4 0.5 = 0.1 02 03 0.4 0.4
Impact rate [mfsec] Impact rate [misec] Impact rate [misec]

<Common Specifications>

Stroke (S/C/Dtype) mm 12 Mass g Stype=4.5q, Ctype=5.0g, Rtype=5.7q, D type=6.0g
Stroke (R type) mm 11 Main unit material Resin
Recovering power of the piston rod M {kgf) 3(0.3) orless Operating temperature  °C S~400C
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[ RoHS Compliant ]

Changes in Operating Time for Each Load
1.0
0.8 N A1
2] —_—
= 06 N\ A5
Jub)
z 0.4
e
0.0 1 1 1 1 1 ] ] ] ]
0 1 2 3 4 5 6 7 8 9 10
| Impact rate V=0m/sec | Load [kg] W
o
= —h
<Optional Parts> s
OP-200-01BM S/CIR type OP-200-02BMW D type OP-200-03BMW S/C/RID type >
o e LTy - =
N/ \N mI i
(44) (44) = C) o
i / =
o | (Screw mounting pitch) - O
(5 i tch) Er o
CTEW moun Iﬂg‘IDE\; ) 16 i | i a— ‘ 5 CD
L] j‘ | | a —
:‘3 (5 212 i T
) I L2 & ‘ 2|5
e AR . ol e
NI A =i 1 e . : L
al |} !
i i S|,
£ 2-0.5 2-(2.6)
@ ] (A } T 5
Screw: M4 (Truss screw) Screw: M4 (Truss screw) Screw: M3 (Flat head screw)
Recommended tightening torque : 0.5N-m Recommended tightening torque : 0.5N-m Recommended tightening torque : 0.3N-m
*These adaptors are dedicated for FPD-1012A series
*They make it easy to install absorbers.
*There are 2 colors: white and black.
*Material : Polyacetal (POM)
<Precautions for Use>
= Do not use this product without carefully reading the attached owner's manual.
= Use with an external stopper. Piston rod
* Ensure that sufficient mounting strength is secured for this product.
= 2 or more of this product can be used in parallel. ‘
* Do not use this product in a vacuum or a location where it may come in contact with oil, N = N N _J
" Ensure that an eccentric load is not applied to the soft absorber.
+ S/CIR type -- Allowable eccentric angle: £2.5° or less

= DDy e Allowable eccentric angle: £6° or less
" Do not pull the piston rod of the soft absorber,
(This will cause air to get inside the soft absorber, causing ineffective stroke, abnormal sounds, and other damage to the soft absorber.)
“The difference bietween the speed of stroke and return of piston rod might influence the durability of the damper, So, please confirm sufficient performance on aclual machine before use.
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W EPD-1070/1060/1050/1030 Series

(RoHS Compliant ) U-Packing Seal Type Fixed

Model Description

FPD—1070B 1—SW
@ @ @ ® 6

(Base model

(@External diameter, stroke

(@Self-return presence A:With returning spring
B:Without returning spring

@Symbols indicating characteristics
1: Low load (low thrust) specifications
2: Medium load (medium thrust) spacifications
3: High load (high thrust) specifications

&symbols indicating shape  SW: Without cap

CW: With cap
<Motion performance>
Load Thrust Impact rate Wation time Recovering power af
W odel Bottom color ®
[ka] [M] [mi=ec] [=ec] the piston rod [IM]

FPO-1070B1-C0w 10 5] 0a 0.3~2.0 1.5 orless Black
FPO-1070B2-C0Ww 15 ] 0a 0.4~2.2 1.5 or less White
FPO-1070B3-C0Ww 15 13 0a 0.5~2.5 1.5 or less Gray
FRO-106041-C0Ww 10 8 0a 0.3~2.0 6.0 orless Black
FRO-106042-C0Ww 10 10 0a 0.4~2.2 6.0 orless White
FPO-106043-C0Ww 10 15 0a 0.5~2.5 6.0 orless Gray
FRO-105041-C0Ww 10 8 0a 0.3~2.0 6.0 orless Black
FRO-105042-C0Ww 10 10 0a 0.4~2.2 6.0 orless White
FRO-105043-C0Ww 10 15 0a 0.5~2.5 6.0 orless Gray
FPO-105081-C0Ww 10 b 0a 0.3~2.0 1.5 orless Black
FPO-105082-C0W {lis) 8 0a 0.4~2.2 1.5 orless White
FPO-1050B3-C0Ww {lis) 13 0a 0.5~2.5 1.5 orless Gray
FPO-103041-C0w 10 B 03 0.2~15 5.0 arless Black
FPO-103042-C0Ww 10 8 03 0.2~15 5.0 orless Wyhite
FPO-103043-C0Ww 10 13 03 0.3~16 5.0 arless Gray
FPO-103081-C0Ww 10 9 03 0.2~1.2 1.5 orless Black
FPO-103082-C0Ww 10 8 03 0.2~1.2 1.5 orless White
FPO-103083-C0Ww 10 113] 03 0.3~13 1.5 or less Gray

The above performance was measured using Fuji Latex’s instruments. So, please select dampers accordingly,
and confirm operation on actual machines before selecting final models.

[Measurement conditions]

Mass = m [k
Bottom color *
Impact rate = v [misec], Thrust = F [M] Bottom

— |~

N
<Specifications>

Stroke [rmm FFD-1070=70mm,FPO-1060=60rmm,FFD-1050=50 mm,FPO-1030=30rmm
External diameter [mm]| @10
FPD-1070-SVy=13 Ag,FPD-1070-CW=14g FFD-1080-3W=13 59 FPD- 1060-CW=14g
FPD-1050-84=12g,FFD-1050-C\=12 5g FFD-1030-3W=8g FPD-1030-CVW=8 5g
W ain unit material Fesin

Mass [g]

Operatingternperature [1C]| 2~40
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<External dimensions>

0000000

1188)

108

| 96

@10

108

ol
) 70 15,0, ol
Stoke e
I —
\\ = | _ 71]»—
A
FPD-1070-S
(178)
188) S 108
sl | &0 T B
g i Soke i s
b FE— I =1
11— B8 — 1 _ 41}7
: FPD-1060-C
173
85 N 108
(=) 50 1.5 oo
S Siroke 1 S
= =

Close upto A

(156)

98

8 50 1o le w|o
= i Stroke RS
R — IT -
3 E = — 1L - 7774& =

; FPD-1050-C

(153)

55 5 98
) 50 el i
== Stroke A.T-F& s,
= |

FPD-1050-5

(106.1)
@) 88,1
8 ) dsaliele
8] T[] oo el
X - I H =
= - _ H =
; FPD-1030-C
{10a.1)
% &A1
(5 a0 15,0 oo
T T Stroke s
%ﬁ\ |
FPD-1030-5

*The FPD-1070B series can be sold only without the spring.
*The FPD-10604 series can be sold only with the spring.
*E-type retaining ring (nominal 2) can be attached to top of S type (A In above drawing).
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<Precautions in Use>

*Do not use this product without carefully reading the attached owner's manual.

*Use with an external stopper.

*Ensure that sufficient mounting strength is secured for this product.
*2 or more of this product can be used in parallel.
*Do not use this product in a vacuum or a location where it may come in contact with oil.
*Ensure that an eccentric load (lateral load) is not applied to the soft absorber.
*Do not pull the piston rod of the soft absorber more than stroke.
{This will cause air to get inside the soft absorber, causing ineffective stroke, abnormal sounds, and other damage to the soft absorber.)
*Do not push the piston rod of the soft absorber more than stroke.

*(This will cause recovery failure and other damage to the soft absorber.)

Lateral load

Piston rod

R

Lateral load

Main body of absorber

Piston rod

o

Main body of absorber
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Iax. absorption energy | Speed range | Max, equivalent mass Max. drag Absorption energy per minute | Max, cycle rate
Model i : ; Rod cap colour
J (kgf-m) mis kg (kaf) M (kgf) Jimin (kgf-mimin) cycle/min
FA-1212C1-C 0.29 (0.03) 1.5(1.5) 245 (25) White
147 (1.5) 45
FA-1212C2-C 0.43 (0.05) 0.53~1.0 3(3) Black
FA-1212C3-C 5(5) Yellow
2594 (30)
FA-1212C4-C 1.0(010) 0.1~0.7 Jiads) 5.0(0.5) & Green
FA-1212CE-C 0.1~05 10010y Red

<Common Specifications>

Stroke i 12
Recovering power of the piston rod M (kgf) 245 (0.25) or less
Operating temperature 0 -10~50
Mass g 16

Main unit material Resin

<Precautions for Use>

* Do not use this product without carefully reading the attached
oviners manual.

* Use with an external stopper.

* Ensure that sufficient mounting strength is secured for this
product. (As a guideline, it should be 2 to 3 times the
maximum drag listed in the catalogue.)

* Do not turn the oil inlet screw located at the bottom of the
main unit.

* 2 or more of this product can be used in parallel

* Do not use this product in a vacuum or a location where it may
come in contact with oil.

* Ensure that an eccentric load is not applied to the soft
absorber.

(Allowable eccentric angle: within +2.5°)

* Do not over-tighten the main unit and nuts.
Please use the tightening torque (1.5N-m) listed in the owner's
manual.
If anchoring the absorber against the #14.6 unit, please use a
tightening torque of 1.0N-m.
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¥ <" FA-1212C series

[ RoHS Compliant ]

Muting cap OP-090-M12B/C/D Small hexagon nut M12B
WA muting cap reduces the collision noise. Bt is ideal for tight spaces, as it is smaller than the
WTo use, place it over a rod cap in the FA-1212C series. conventional hexagon nuts.

WStroke length is 11mm.

@10

11

B: Black
C: White
D: Gray
Material: Elastomer

*Standard nuts are sold separately as well.
For FA-1212: FA-1212C nut
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<Specifications>

— Stroke Max. absorption energy | Max. equivalent mass lax. drag Ahsorption enengy per minute | Recwerng paver of he pistonrod Mass
ode

mrm J (kgf-m) kg (kaf) M (kgf) Jimin (kaf-midmin) M (kgf) g
FA-101002-C 0,98 (0.1) 10 (10) 441 (4.5)
FA-1010D3-C 10 .05 (0.21) 15 (15) 980 (100) _— 5.88 (0.6) or lower 415
FA-1010D4-C 3.23(0.33) 20 (20) S
FA-1215B1-C 7.84 (0.8) 30 (30) 1470 (150)

15 245 (25) 11.8(1.2) or lower 116
FA-1215B2-C 1.7(1.2) 40 (40) 1960 (200)

<Common Specifications>

Operating speed range mis 01-1.0(0.1 to 0.5 for the FA-1215 series)
Mazx. cycle rate cycle/min 45 (30 for the FA-1215 series)
Operating temperature oF -10-50




W <" FA-1010D/FA-1215B Series

[ RoHS Compliant ]

Liquid-proof cap -060 Bracket OP-1012A

Bideal for use in environments where oil splatter poses a | HThis is a mounting fixture for FA-1010D.
problem.

MEnsure that the cap is facing upward. If the cap is facing
sideways or downward, it cannol provide an effective means
for liquid proofing.

2-@55

E 2153
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Model BA B C D E Mass g ik
FA-1010D[J-C-060 22 30 9 10 78 9
Mass 25g w
FA-1215B]-C-060 30 35 8 15 103 17 )
Model indication 1, 2, 3 or 4 is inserted in []. :
*Standard nuts are sold separately as well.
For FA-1010: FA-1010D M08 nut e
For FA-1215: M20 nut O
Piston rod wn
—
<Bellofram Seal Type> ‘ o
=
Unlike the conventional U packing type, it uses a Bellofram seal, O
as shown below. Because it does not generate sliding ‘ Bl )]
resistance between the piston rod and the packing, the spring ——]
power required to recover the piston rod can be reduced. The
Bellofram also acts as an accumulator based on its ability to
change shape. In principle, as long as the Bello is not damaged,
oil will never leak.
oil

<Precautions for Use>

* Do not use this product without carefully reading the attached * Do not wrn the oil inlet screw located at the bottom of the
owner's manual, main unit,

* Use with an external stopper. = 2 or more of this product can be used in parallel.

* Ensure that sufficient mounting strength is secured for this * Do not use this product in a vacuum or a location where it may
product. (As a guideline, it should be 2 o 3 times the come in contact with oil.
maximum drag listed in the catalogue.) * Ensure that an eccentric load is not applied to the soft absorber.

(Allowable eccentric angle: within £2.5°)
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)805/FA-1005/FA-1008/FA-1210 Series

C R;QS Comphiant ) Single-Orifice Structure

Standard nut

|
M\ i 1
L | |

[

L
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1

K

&

I
-
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<Dimensions>
Model A = i@ 1 B] B F =16 H $l J K L 1l
FA-OBOSSB%-5/C WBX0.75 & 32 37 27 22 & 2 & 6 1.5 127 2 11
FA-1005PMB*-S/C WT0X1 & B2 39 27 22 & & 7 6 1.5 14.2 3 13
FA-1008PB%-5/C 10X 8 46 53 38 33 B & T 6 1.5 14.2 3 i3
FA-1210KB%-5/C 12351 10 60 68 50 45 & 35 8 B 1.5 16.2 4 14
<Specifications>
WSas Stroke Max. absorption energy | Max, equialent mass Max. drag Absorption energy per mintte | Recoeing power of e peonrod Mass g
ode
mm J (kaf-m) kg (kgf) M (kgf) Jimin (kgf-mimin) M (kgf) Without capWith cap
FA-OBOSSB1-5/C - 0.39 (0.04) 3(3) 450 (50) 176 (1.8) 4.9 or lower —
FA-DBOSSB2-5/C 0.68 (0.07) 5(5) 588 (60) 225 (2.3) {0.5) ' '
FA-1005PMB1-3/C 0,68 (0.07) 5(8) 5.88 or lower
5 T35 (75) 411 (4.2) 1327142
FA-1005PMB2-5/C 0.98 (0 8(8) {0.8)
FA-1008PB1-5/C 0.98 (0. T 5.88 or lower
8 T35 (75) EBEB (B0 1727182
FA-1008PB2-5/C 1.47(0.15) 1010y (0.8
FA-1210KB1-5/C 1.96 (0.2) 15(15) 9.8 or lower
10 1470 (1500 98 (10) 3067328
FA-1210KB2-5/C 2.45 (0.25) 30(30) (1.0
<Common Specifications>
Range of impact rate m's 0.3~1.0
Mazx, cycle rate cycle/min 60 (45 for the FA-0805 series)
O RR R e -5-~70

Mote) MB X 1.0 is also available as the main body's screw pitch specifications for the FA-OBOS series. Please order using the model number FA-OBOSSB-5-P1.0
or FA-0BOSSB[]-C-P1.0. Howaver, please note that there are no optional parts for it.

Mote) To place an order without a cap, put -3, and to place an order with a cap, put -C.

Mote) Cap colour:™1 is white and ™2 is black,

<Precautions for Use>

* Do not use this product without carefully reading the

attached owner's manual.

* Ensure that an external stopper (Stopper nut OP-020**) is

also used.

* Do not turn the oil inlet screw located at the bottom of the main Lnit.
* Ensure that sufficient mounting strength is secured for this

product. {As a guideline, it should be 2 to 3 times the
maximum drag listed in the catalogue.)
* Do not use this product in a vacuum or a location where it
may come in contact with oil.
* Ensure that an eccentric load is not applied to the soft absorber,
(Allowable eccentric angle: within +2.5°)
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[R(‘,QS Compliant J Single-Orifice Structure

1805/FA-1005/FA-1008/FA=1210 Series
Fixed

Eccentric angle adaptor OP-010SB, PMB, PB, KB Stopper nut OP-020SB, PB, KB Liguid-proof cap -060
I Screw the eccentric angle adaptor into the main unit | Il Adjust so that it stops Tmm before the | Bideal for use in environments where oil
until the cap for the eccentric angle and the piston stroke end, and fasten with the main splatter poses a problem.
rod form a ight connection. While maintaining this unit's nut until secured. W Ensure that the cap is facing upward. If
position, fasten the main unit's nut untl secured. the cap is facing sideways or downward
WMUse the eccentric angle adaptor when S SR it cannot provide an effective means for
the eccentric angle is 2.5° or larger, (Without cap) (With car) liquicl proofing
MThe main unit can also be used as a stopper. - -
BUse itwith a capless soft absorber. & 5
MThe maximum operating eccentric angle with : ] B 2
an  eccentic s eo SE R i 1
I S
angle adaptor , oe ) B
is £10°, ORGI0CE-2) = A c & 1l
- ol | 1
o I ! |
o &)
Standard nut E{
(Width across flat H) 571
0 CEELE
Witth across flat | ‘ =l ‘ CD
- | o
£ | —al
e~ I -
Ea [
il - >
@7
Note) Material of cap for eccentric angle: POM w
Model | A | B | c |en| E | F o
Note) When attaching, make sure that the side =%
il & | & 3 & Bk without a bearing chamfer is the impact (BF
CPO10PMB | 28 | 23 | 5 8 6 | 445 surfaca. 1))
CP-O10PB | 38 | 30 | 8 8 6 |698| Model |A|B|C|D|E F Mass g Model @A | B | C | D | E [Massg _‘
OPO10KB | 48 | 38 | 10 | 10 | 5 |8938 S| 5 |FA1005PMBOC060| 13 [ 15 | 3 | 5 | 39| 9
OP-020SB-* |10 [127| 15 [12.7| 11 |M8X0.75
Model G H I J | Massg C| 7 |FA1008PBLJC-060 | 13 |18 | 3 | 8 | 53| 10
OP-010SB | MIZX1 | 14 | 162 | 10 13 S| 6 |FAT210KBOIC060 | 17 | 28 | 95| 10 |68.5| 25
OP-020PB-* |10 |15 |16 | 15 [13 | M10X1 —-
OP-010PMB | WITEK1S | 19 | 20 | 13 | 29 €1 9 | MLiguid proof caps are not sold separately.
OP-010PB | M18X15| 19 20 13 35 s| 6 | EMModel indication 1 or 2 is inserted in
OP-020KB-* |12 [16.2) 16 [16.2{ 14 | M12X1
OP-010KB  [M18x15| 21 | 243 | 14 48 c| 8 L1

Square flange GP-040SB, PB, KB Holder with switch OP-030KB-2

MOnce the attachment site is delermined, use
the main unit's nut to securely fasten in place.
E

wilch specifications

®r® -
ASEA ==
; L:::L

Mass 38g

FTiT7

M Although a holder with a switch can be ordered on its own, we strongly recommend ordering
one with the main unit. Please include the main unit's model number when placing an order.

fIE=is
Lz

Model Aleleln B Mass g W For switch specifications and precautions for use, please refer to page 73. (&
OP-040SB M8X075| 17 *Standard nuts are sold separately as well.
For FA-0805SB: MO8 nut
£ : 16
OP-040PB | 25 | 18 |3.2| 4 | MIOX1 AR it
OP-040KB M1 2X1 15 For FA-1005PMB: M10 nut

For FA-1008PB: M10 nut
For FA-1210KB: M12 nut
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Mote) To place an order without a cap, put -5 at the end of the model number, and to place an order with a cap, put -C at the end of the model number.

=R @b
1Mgx0.75 | 2
! - | (=l iy
Standard nut
m i & |
o4
] [ 1L
| |
(an " = & i
- — J L 1]
5 | |
_E Adjustroant knob /‘_ﬁ : _ﬁ -
]
w e 9
o <Specifications>
< Model Stroke mm Max. absorption energy J (kgf-m) | Max. equivalent mass kg (kgf) | Range of impact rate mis Crifice type
= s 6 1.4 (0.14) 15 (15) 0.3-2 Single-orifice t
40 3~ ingle-
R B e gle-orifice type
@]
W

<Common Specifications>

Mazx, drag M (kgf) 670 (68.3) Operating temperature HE -5~70
Mazx, cycle rate cycle/min 45 Mass: S type g 13.8
Max. absorption enamgy per minute  Jimin (kgf-mimin) 36.7(3.74) (T type q 141
Recovering power of the pistonrod M (kgf) 3 or lower (0.92)

<Absorption characteristics>

Orifice type Single-orifice type
Model number FA-OBOE Series
Application For low to medium speed
Absorption characteristics o
%‘
S
Siroka
<Precautions for Use> <Adjustment Method>
* Do not use this product without carefully reading the attached owner's manual. *To adjust, turn the adjustment knob.
* Werecommend that you use itwith an external stopper (Stopper nut OP-02058]. * Because the adjustment can be done in an analog manner, a value
* Ensure that sufficient rmounting strength is secured for this product. between two integers on the indicator can be set.

{45 & guideline, it should be 2 to 3 times the maximum drag listed in
the catalogue.)

* Do not use this product in & vacuum or a location where it may
come in contact with oil,

* Ensure that an eccentric load is not applied to the soft absorber.
{Allowable eccentric angle: within £2.57)

* It does not have a lock screw for locking the adjusted setting
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A-0806 series

[|:Qc.)|:|s Compliant J (For Low to Medium Speed)

Adjustable

<Optional Parts>

Eccentric angle adaptor OP-010M8

Stopper nut OP-020SB

Square flange GP-0405SB

B Screw the eccentric angle adaptor into the
main unit until the cap for the eccentric
angle and the piston rod form a tight
connection. While maintaining this position,
fasten the main unit’s nut until secured.

MUse the eccentric angle adaptor when
the eccentric angle is 2.5% or larger.

W The main unit can also be used as a stopper.

BUse it with FA-0806-S.

B The maximum operating eccentric angle
with an eccentric angle adaptor is £10°.

Cap for eccentric angle @5
{OP-010M8-1) iy
Guide for eccentric angle ™
{OP-0T05B-2) | &
W12%1 ! t Y
{1z nug v
[=>]
16.2 |
o~
B
Standard nut
[Wicth acrass flat 14)
I
Wicth agrass flat 10 ‘ 21
i @
| 5
‘ 2
| w0
L 1 1] &
|
<
!
\
Mass 13g

Mote) Material of cap for eccentric angle: POM

BAdjust so that it stops Tmm before the
stroke end, and fasten with the main
Lnit's nut until secured.

OP-020SB-C
(For FA-0806-C)

OP-020SB-S
(For FA-0806-S)

i

l12.7
;
I

=E=  — e

MaX0.75

Mass Tg

Note) When attaching, make sure that the side
without a bearing chamfer is the impact
surface.

BMOnce the attachment site is determined,
use the main unit's nut to securely
fasten in place.

MBX0.75

eaiea
.__BE_ L
E;E N 4232
M
bt
Mass 17g

*Standard nuts are sold separately as well.
For FA-0806: MO8 nut

0
O
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g
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1, 0031B/FA-100GVD/FWM-1008VBD S

[ ROHS Compiant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

w4 [5l3]
10K 1 | b
! - | (=] @
Standard nut
nm\ i - |
] [ 1]
1 I =
(42 |, 1 o 5| =
- - J [
b
| |
4] =
_E Adjustrant knob ﬁ_ﬁ _ﬁ -
]
w o ;
Pt <Specifications>
<L Model Stroke mm Max. absorption energy J (kgf-m) | Max. equivalent mass kg (kgf) | Range of impact rate mis Crifice type
T FA-1008YB-S/C 1.47(0.15) 10010) 0.3~1 Single-orifice type
- FA-1008Y D-3/C B 215 [25) 0.7-3 Multiple-orifice type
@] 1.76 (0.18) . —
o FW-1008WVED-S/C 100109 0.3~2 Multiple-varying orffice type

Mote) To place an order without a cap, put -5 at the end of the model number, and to place an order with a cap, put -C at the end of the model number.

<Common Specifications>

Max. drag M (kgf) 637 (B5) Operating temperature £E -5~70
Max. cycle rate cycle/min 60 Mass: S type q 268.5
Max. absorption enamgy per minute  Jimin {kaf-mimin) 58.8 (6) [ type q 27
Recovering power of the piston rod — N{kgf) 5.88 (0.6) or lower

<Selection Guideline: TherA1008 srieshasthe folaing three patiems of hsorpton characeristics depending an e orfie type Please e he fallaving nformation as aguidlineswhen making your seiion,

Orifice type Single-orifice type Multiple-orifice type Multiple-varying orifice type
Model number FA-1008YE series FA-1008Y D series FWI-1008YED series
Application For low-speed For high-speed For medium speed, in particular with a pneumatic cylinder
Ab ti haracteristi
SOrpuon character sics g g g
R R R
Sroka Sroke Stroka
<Precautions for Use> <Adjustment Method>
* Do not use this product without carefully reading the attached owner's manual. *To adjust, turn the adjustment knob.
* Ensure that an external stopper (Stopper nut OP-020PEB) is also used, * Because the adjustment can be done in an analog manner, a value
* Do not turn the gl inlet screw located at the bottom of the main unit. between two integers on the indicator can be set.
* Ensure that sufficient mounting strength is secured for this product, (4s a * It does not have a lock screw for locking the adjusted setfing

guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.)
* Do not use this product in @ vacuum or a location where it may come in contact with ofl
* Ensure that an eccentric load is not applied to the soft absorber.
{Allowable eccentric angle:within £2.5°)
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O~ LB FA-1008VB/FA-1008VD/FWM-1008VBD series

C RoH S Complant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

Eccentric angle adaptor OP-010PB Stopper nut OP-020PB-[] Square flange COP-040PB
W Screw the eccentric angle adaptor into the | BAdjust so that it stops Tmm before the | EOnce the attachment site is determined,
main unit until the cap for the eccentric stroke end, and fasten with the main use the main unit's nut to securely
angle and the piston rod form a tight unit's nut until secured. fasten in place.

connection. While maintaining this position,

fasten the main unit's nut until secured.
BUse the eccentric angle adaptor when

the eccentric angle is 2.5° or larger.

M The main unit can also be used as a slopper. OP-020PB-S OP-020PB-C
M Use it with a capless soft absorber. ithout cap) iith cap) p—
M The maximum operating eccentric angle .
with an eccentric angle adaptor is £10°. - L, @ /5
Cap for eccentric angle =5 ——+F - —1 -—— -+
{OP-01001B-1) " e S | S — s g A
Guide for eccentric angle ™ == 7# Hut___ "'{ D :
{oP-010005-2) | *® Chs |
MIEX15 ==
16 1) = N( - - 25 4-93.2

20

-~ w

B | 1 i

Standard nut e e o L =h
[Width across flat 19) —+
Width across flal 13 \ % M >
= O

‘ 2] Mess Hg Mass 16g w

SIS 2 O

L 1T —

Jﬁ‘ﬁ T

)

=

Note) When attaching, make sure that the side
Note) Material of cap for eccentric angle: POM without a bearing chamfer is the impact
surface.

*Standard nuts are sold separately as well.
For FA-1008VB/FA-1008VD/FWM-1008VBD: M10 nut



’S/oftSﬂentSafety

20000000

Standard nut
Wl aoss i 1)

=

10

<Specifications>
Model Stroke mm Max. absorption energy J (kafm) | Max, equivalent rass kg (kaf) | Range of impact rate m/s Crifice type
FA-1210MB-3/C 2.94(0.3) 30 (30) 0.3~1 Single-orifice type
FA-1210MD-3/C 10 — 404 0.7~3 Multiple-orifice type
FW-1210MBD-5/C S0 30 (309 03-2 Multiple-varying orifice type

 —
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L
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MNote) To place an order without a cap, put -5 at the end of the model number, and to place an order with a cap, put —C at the end of the model number.

<Common Specifications>

Max. drag M (kgf) 1470 (1509 Qperating temperature o -5~70
Mazx. cycle rate cycle/min 60 Mass: S type ] 44
Max. absorption energy per minute — Jimin (kgf-mimin) 98 (109 (C type q 47
Recovering power of the piston rod - N (kgf) 9.8 (1.09 or lewer

<Selection Guideline: TheFA-1210seris has e folwing thes paierms of absorptioncharacterislics depending o the arfice type. Pleasa e the folling informaton asa guidelineivfien makingyour selesion

Crifice type

Single-orifice type

Multiple-orifice type

Multiple-varying orifice type

Model number

FA-1210ME zeries

FA-1Z210MD serias

FiliA-1210MEBD series

Application

For low-speed

For high-speed

For medium speed, in particular with a preumatic cylinder

Absorption characteristics

EEIEEY

Stroke

UEEIEEy

Sroka

EEIEEy

Stroke

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual.
* Ensure that an external stopper (Stopper nut OP-020KE] is also used.

* Do not turn the oil inlet screw located at the bottom of the main unit.,
* Ensure that sufficient mounting strength is secured for this product (As a
guideline, it should be 2to 3 times the maximum drag listed in the catalogue. )

* Do notuse this product in a vacuum or a location where it may come in contact with oil,
* Ensure that an eccentric load is not applied to the soft absorber.

{Allowable eccentric angle: within £2.5°)

<Adjustment Method>

*To adjust, turm the adjustment knob with a slotted screw driver

* Because the adjustment can be done in an analog manner, a value
between two integers on the indicator can be set.

* |t does not have a lock screw for locking the adjusted setting
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<Optional Parts>

10MB/FA-1210MD/FWM-1210MBD Series

C R;g S Compant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

Eccentric angle adaptor OP-010KB

Stopper nut OP-020KB-[]

Liquid-proof cap FLICI-1210MOC-C-060

W Screw the eccentric angle adaptor into the main uni
until the cap for the eccentric angle and the piston
rod form a tight connection. While maintaining this
position, fasten the main units nut untl secure,

MUse the eccentric angle adaptor when
the eccentric angle is 2.5° or larger.

M The main unit can also be used as a stopper.

BUse itwith a capless soft absorber.

MThe maximum operating eccentric angle
with an eccentric angle adaptor is £10°.

Cap for eccentric angle 10
(0P-0100IB-1) >
Gide for eccentric angle ! i
(OP-oolB2) ™, | s
M18x1.5 is
T8 o £ o
©
243 i
)
A
o
Standard nut =5 3
(Wicth across flat 21)
i) -
Width across flat 14 | E"
T
B
el
e
A =
S
S
Mass 48g

Note) Material of cap for eccentric angle: POM

B Adjust so that it stops Tmm before the
stroke end, and fasten with the main
unit's nut untl secured.

OP-020KB-5 OP-020KB-C
(Without cap) (With cap)
IS x
= =
12 16
Mass 8g

Note) When attaching, make sure that the side
without a bearing chamfer is the impact
surface.

Bdeal for use in environments where oil
splatter poses a problem.

M Ensure that the cap is facing upward. If the
cap is facing sideways or downward, it cannot
provide an effective means for liquid proofing.

WFCIC-1210MO000-C-060
-Model indication A or WM is inserted

in [ of FCIC.
*Model indication B, D or BD is
inserted in [ of MCILCI.

28

{
g
[

84.5

Mass 259

Note) Liquid-proof caps are not sold separately.

Square flange OP-040KB

Holder with a switch OP-030KB-2 (With a stopper function)

BMOnce the attachment site is determined,
use the main unit's nut to securely

fasten in place. e

Mass 15g

29

oA

Mass 38g

MAlthough a holder with a switch can be ordered on its own, we sirongly
recommend ordering one with the main unit. Please include the main unit’s

model number when placing an order,

M For swilch specifications and precautions for use, please refer o page 73. (&

*Standard nuts are sold separately as well.
For FA-1210MB/FA-1210MD/FWM-1210MBD: M12 nut
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. 1410RB/FA1410RD/FWN-1410RBD s

[ R(;I;S Compian) (Fof Low Speed) (For High Speed) (For Medium Speed) Adjustable

W4%1.5 |
| | =

1o
10

l @35
Standard nut
[Width across Aat17) ™, ol
A4 | 4 g
| % g, |
noe | o
il r =
[ Emap [[T1]

b
GJ | |
a e JTI mm_ |
- Adjustment screw
]
5 <Specifications>
o P
<L Model Stroke mm Max. absorption energy J (kafm) | Max, equivalent mass kg (kaf) | Range of impact rate m/s Crifice type
— FA-1410RB-5/C 3.92 (04 30 (30) 0.3~1 Single-orifice type
Y= FA-1410RD-5/C 10 4.5 (4.5 0.7-~3 Multiple-orifice type
(] 5.88(0.6) : -
0N FW-1410RBD-S/C 35 (35) 03-2 Multiple-varying orifice type

Mote) To place an order without a cap, put -5 at the end of the model number, and to place an order with a cap, put -C at the end of the model number,

<Common Specifications>

Mazx. drag M (kgf) 1813 (185) Operating temperature 0 -5~70
Max. cycle rate cycle/min 60 Mass: S type g 68
Max. absorption energy per minute: — Jfmin (kgf-mémin) 147 (15) (Ctype g 7]
Recovering power of the piston rod - N (kgf) 9.8 (1.00 or lower

<Selection Guideline: TheFa-1410sries has te flwing e patisms of absorlion characterisics depending on the orfice type, Plaase use the falowing informtion asa guideline when making your seection

Crifice type Single-orifice type Multiple-orifice type Multiple-varying orifice type
Maodel number FA-1410RE series FA-1410RD series FWM-1410RBD series
Application For low-speed For high-speed For medium speed, in particular with a pneumatic cylinder
Absorption characteristics 7 7 7
b b3 2
Stroka Stroka Stroka
<Precautions for Use> <Adjustment Method>
* Do not use this product without carefully reading the attached owner's manual. * To adjust, turn the adjustment knob located at the bottom of the
* Ensure that an external stopper (Stopper nut OP-020RB) is also used, main unit.
* Do not turn the oil inlet screw located at the bottom of the main unit. * Because the adjustment can be done in an analog manner. a value

* Ensure that sufficient mounting strength is secured for this product (As a
guideline, it should be 2to 3 times the maximum drag listed in the catalogue.)

* Do not use this product in a vacuum or a location where it may come in
contact with oil,

* Ensure that an eccentric load is not applied to the soft absorber. (Allowable
eccentric angle: within £2.57)

between two integers on the indicator can be set.
* Once the adjustment is complete, secure with a lock screw using a
hexwrench.



. ’gﬁt Silent Safety

-1410RB/FA-1410RD/FWM-1410RBD Series

C R;g S Compant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

Eccentric angle adaptor OP-010RB

Stopper nut OP-020RB-[]

Liquid-proof cap FLICI-1410RCICI-C-060

W Screw the eccentric angle adaptor into the main unit
untl the cap for the eccentric angle and the piston
rod form a tight connection. While maintaining this
position, fasten the main units nut untl secured.

MUse the eccentric angle adaptor when
the eccentric angle is 2.5% or larger.

MThe main unit can also be used as a stopper.

MUse it with a capless soft absorber.

M The maximum operating eccentric angle
with an eccentric angle adaptor is £10°,

Capfor eccertrc angle 211
(0P-010JB-1)
Guide for eccertric angle
(OP-01000B-2)
M22K1.5
(W22 nut)

51

27,7

Starxdard nut
(Wicth across flat 24)

Width across flat 18

103 (Total length)

10°10°

Mass 83¢g

Note) Material of cap for eccentric angle: POM

M Adjust so that it stops Tmm before the
stroke end, and fasten with the main
unit's nut until secured.

OP-020RB-S QOP-020RB-C
(Without cap) {(With cap)
o SHl J 1] S i
= i) —
12 20
Mass 10g Mass 1179

Note) When attaching, make sure that the side
without a bearing chamfer is the impact
surface.

Mideal for use in environments where oil
splatter poses a problem.

W Ensure that the cap is facing upward. If the
cap is facing sideways or downward, it cannot
provide an effective means for liquid proofing.

WL 1410RCIC-C-060
*Model indication A or WM is inserted

in ] of FLIC.
Model indication B, D or BD is
inserted in [J] of RCIC.
@19
)
: L i
& I
g L
47|
\
(T i e
L‘L A‘J
e
|
Mass 31g

Note) Liquid-proof caps are not sold separately.

Square flange OP-040RB

Holder with a switch OP-030RB-2 (With a stopper function)

HMOnce the altachment site is determined,
use the main unit's nut to securely

fasten in place.
M14%7.5

Mass 30g

Mass 34g

MAlthough a holder with a switch can be ordered on its own, we sirongly
recommend ordering one with the main unit. Please include the main unit’s

model number when placing an order.

WFor switch specifications and precautions for use, please refer to page 73. &

*

Standard nuts are sold separately as well.
For FA-1410RB/FA-1410RD/FWM-1410RBD: M14 nut
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12XB/FA-16 12XD/FWM-1612XBD series

[ RoHS Compian) (Fof Low Speed) (For High Speed) (For Medium Speed) Adjustable

Sandard nut

[Widh aucssﬂang}\

21

b

15

M1E1.6 7 ]

Lock screw -J

Adfjustrent scra

17

5.5
102y

14.5

<Specifications>

Model Stroke mm Max. absorption energy J (kgfm) | Max equivalent mass kg (kgf) | Range of impact rate m/s Orifice type
FA-1612XB-3/C 50 (50) 0.3~1 Single-orifice type
FA-1612XD-3/C 12 3.8(1.0 1010y 0.7~3 Multiple-orifice type
FWM-1612XBD-5/C 50 (509 03-2 Multiple-varying orifice type

Mete) To place an order without a cap, put =5 at the end of the model number, and to place an order with a cap, put —C at the end of the model number,

<Common Specifications>

Max. drag M (kgf) 2646 (270) Operating temperature 9 -5~70
Mazx. cycle rate cycle/min 60 Mass: S type ] 108
Maz, absorption energy per minute  Jimin (kgf-mimin) 235 (24 (Ctype q 11
Recovering power of the piston rod - M (kgf) 14,7 (1.5) or lower

<Selection Guideline: Thera-1512series as te foling e patierms of absortion characterisics depending on the orfice type. Please se he fllwing informalion asa guideline when making your slection,

Crifice type Single-orifice type

Multiple-orifice type Multiple-varying orifice type

Model number FA-T612XB serias

FA-16125 D saries FWWiA-161 2B D saries

Application For low-speed

For high-speed For medium speed, in particular with a pneumatic cylinder

Absorption characteristics

UEEISEY

Stroka

SIS

UEEISEY

Stroka Stroka

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manal.
* Ensurethat an external stopper (Stopper nut OP-020HB) is also used,

* Do not turn the oil inlet screw located at the bottom of the main unit.
™ Ensure that sufficient mounting strength is secured for this product. (As a
guideline, it should be 2to 3 times the maximum drag listed inthe catalogue.)

* Do not use this product in a vacuum or a location where it may come in

contact with oil.
* Ensure that an eccentric load is not applied to the soft absorber, (Allowable
eccentric angle: within £2.5°)

<Adjustment Method>

* To adjust, turn the adjustment knob located at the bottom of the
main unit.

* Because the adjustment can be done in an analog manner, a value
between two integers on the indicator can be set.

* Once the adjustment is complete, secure with a lock screw using a
hesxwrench.
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12XB/FA-1612XD/FWM-1612XBD Series

C R;g S Compiant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

<Optional Parts>

Eccentric angle adaptor GP-010XB

Stopper nut OP-020HB

Liquid-proof cap FOICI-1612XC0C]-C-060

Il Screw the eccentric angle adaptor into the main unit
until the cap for the eccentric angle and the piston
rod form a tight connection. While maintaining this
position, fasten the main unit's nut undl secured.

M Use the eccentric angle adaptor when
the eccentric angle is 2.5° or larger.

W The main unit can also be used as a stopper.

B Use it with a capless soft absorber.

M The maximum operating eccentric angle
with an eccentric angle adaptor is £10°.

Cap for eccentric angle 22
(OPotoB-1) N |

Gide for eccentric angle 1 R
(OP-01000B-2) | -

M22X15  E
W22 nuf) D

60

27,7

Stardard nut
(Wicth across flat 24)

Wicth acmss flat 19 ‘

129 (Total length)

102 10°

Mass 81g

MAdjust so that it stops Tmm before the
stroke end, and fasten with the main
unit's nut until secured.

OP-020HB-5 OP-020HB-C
{Without cap) {(With cap)
Lo B S
=g— : E — -—-
15 30
M16X1.5
Mass 15g Mass 28g

Note) When attaching, make sure that the side
without a bearing chamfer is the impact

Mideal for use in environments where oil
splatter poses a problem.

W Ensure that the cap is facing upward. If the
cap is facing sideways or downward, it cannot
provide an effective means for liquid proofing.

BFCIC11612X0000-C-060
*Model indication A or WM is inserted

in OJ of FOJCI.
Model indication B, D or BD is
inserted in (] of X[,
@21
=)
s H
L
a1
|
(TIT 0 -
LlJ\:J‘J
i Mass 46g

20
i

Mass 299

*Standard nuts are sold separately as well.
For FA-1612XB/FA-1612XD/FWM-1612XBD: M16 nut

Note) Material of cap for ecceniric angle: POM surface. Note) Liquid-proof caps are not sold separately.
Square flange OP-040XB Holder with a switch OP-030HB-[]
B Once the attachment site is determined, | OP-030HB-1 s 5
] = 8
use the main unit's nut to securely | 21 "‘*‘
fasten in place. e == + —
= 1 L
@@ — ,,}_(%,7,f:lt]‘:,+,7 g o
i =
,, |l L::::L i—— L.l
©
s 12 .15 21.9
W 4045 Mass 36g

W\¥hen attaching a holder with no stopper function, ensure that
there is a gap between the switch and the cap’s tip when the
piston rod is pressed all the way down to the stroke end.
Otherwise, the switch may become damaged by the impact.

MAlthough a holder with a switch can be ordered on its own, we strongly recommend ordering
one with the main unit. Please include the main unit's model number when placing an order.

W or switch specifications and precautions for use, please refer to page 73. (&

Clearance
per 2

—

Stroke

4
Cap

Mass 46g
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016EB/FA-2016ED/FWM-2016EBD Sere

[ RoHS Compian) (Fof Low Speed) (For High Speed) (For Medium Speed) Adjustable

16
=
=

16

(127)

76
170y

-

18

<Specifications>

Model Stroke mm Max. absorption energy J (kafm) | Max, equivalent mass kg (kaf) | Range of impact rate m/s Crifice type
FA-Z016EB-S/C 300 (3000 0.3~1 Single-orifice type
FA-2016ED-3/C 16 294 (300 120 (1209 0.7~3 Multiple-orifice type
FW-2016EBD-S/C 200 (200 03-2 Multiple-varying orifice type

Mote) To place an order without a cap, put -5 at the end of the model number, and to place an order with a cap, put —C at the end of the model number,

<Common Specifications>

Mazx. drag M (kgf) 3528 (3609 Qperating temperature L -5~70
Max. cycle rate cycle/min 60 Mass: S type g 180
Max. absorption energy per minute — Jimin (kgf-mimin 343 (35) (Ctype g 202
Recovering power of the piston rod - M (kgf) 18.1 (1.84) or lower

<Selection Guideline; Thera-016sries has the foling tee patims of hsomlioncharacteritis depending an the orfice type. Plaase use the fallowing informalion asa guidelneswfen makingyour seection,

Crifice type Single-orifice type

Multiple-orifice type Multiple-varying orifice type

Model number FA-Z0MEER serias

FA-Z0MEED series FWi-20M6ERD series

Application For low-speed

For high-speed For medium speed, in particular with a pneumatic cylinder

Absorption characteristics

UEEISEY

Stroka

UEEISEY

UEEISEY

Stroka Stroka

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual.
* Ensure that an external stopper (Stopper nut OP-020EE) is also used.

* Do not turn the oil inlet screw located at the bottormn of the main unit.,
* Ensure that sufficient mounting strength is secured for this product (4s a
qguideline, it should be 2to 3 times the maximum drag listed in the catalogue.]

* Do not use this product in a vacuum or a location where it may come in

contact with oil.
* Ensure that an eccentric load is not applied to the soft absorber., (Allowable
eccentric angle: within £2.57)

<Adjustment Method>

* To adjust, turn the adjustment knob located at the bottom of the
main unit.

* Because the adjustment can be done in an analog manner, a value
between two integers on the indicator can be set.

* Once the adjustment is complete, secure with a lock screw using
the attached hex wrench.
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ST F\.2016EB/FA-2016ED/FWM-2016EBD series

C R;g S Compiant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

Eccentric angle adaptor OP-010EB Stopper nut OP-020EB-[] Liquid-proof cap FA-2016EC]-C-060
W Screw the eccentric angle adaptorinto the mainunic | IMAdjust so that it stops Tmm before the | Eldeal for use in environments where oil
until the cap for the eccentric angle and the piston stroke end, and fasten with the main splatter poses a problem.
rod form a tight connection. While maintaining this unit’s nut until secured. W Ensure that the cap is facing upward. If the
position, fasten the main units nut untl secure, cap is facing sideways or downward, it cannot
BMUse the eccentric angle adaptor when s . . . rovide an effective means for liquid proofing.
g p OP-020EB-S OP-020EB-C p Gl q
the eccentric angle is 2.5° or larger. {Without cap) {with cap) WFCIC-2016ECT-C-080
WThe main unit can also be used as a stopper. *Model indication A or WM is inserted
MUse it with a capless soft absorber. o i in O] of FLCICI.
MThe maximum operating eccentric angle —F = e *Model indication B, D or BD is
with an eccentric angle adaptor is +10°. e i [ — —- inserted in (] of ELICI
Cap for eccentric angle 214 ‘ ~l @24
(OP-01000B-1)
Guide for eccentric angle 30 47 1
(DP-0100B-2)

M2 TX1.5
(M2T nuf)

£
MZ20X1 .5 i l:jjj“
=t

63

&Y

Standard nut 3 \ ‘ CD
(Wicth across flat 32)
AT - L 2, i o
Width across flat 24 E‘ f \r T T ] —
| T Mass 46g Mass 68g T @ (2
=
(L = >
) (@)
4t ] i 0
\ \ @)
i ]
: (BF
Mass 200 Note) When attaching, make sure that the side | (1))
Y without a bearing chamfer is the impact Mass 59g —
Note) Material of cap for eccentric angle: Metal surface. Note) Liquid-proof caps are not sold separately.
Square flange OP-040EB Holder with a switch OP-030EB-[]
BMOnce the attachment site is determined, | OP-030EB-1 i g .

use the main unit's nut to securely ﬁ

fasten in place. EE:ﬂl i L
M2031 5 r“=i’_=“=+=—-£_—h o 2
G R B = B
N

R 16 1 55

Mass 59g

Clearance

i

= A =

R 4 I JoL .
\—I_ B J

ﬁu( i

When attaching a holder with no stopper function, ensure that Mass 80g
there is a gap between the switch and the cap’s tip when the
piston rod is pressed all the way down to the stroke end.
Otherwise, the switch may become damaged by the impacl.
M Although a holder with a switch can be ordered on its own, we strongly recommend ordering
one with the main unit. Please include the main unit's model number when placing an order.
W ror switch specifications and precautions for use, please refer to page 73. (&

Mass 109¢g 16 17

*Standard nuts are sold separately as well.
For FA-2016E: M20 nut
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0 <Specifications>

O

<[ Model Stroke mm Max. absorption energy J (kgfm) | Max equivalent mass kg (kgf) | Range of impact rate mi/s Orifice type

- FA-ZOMBET-5/C 300 (3000 0.3~1 Zingle-orifice type
S FA-Z01BEZ-5/C 16 35:(3.5) 200 (200 03-2 Multiple-varying orifice type
UC)) FA-Z0MBES-3/C 120 (1200 0.7~3 Multiple-orifice type

Mote) To place an order without a cap, put == at the end of the model number, and to place an order with a cap, put —C at the end of the model number,

<Common Specifications>

Max. drag M (kgf) 6370 (650 Operating temperature o -5~70
Max. cycle rate cycle/min 60 Mass: S type q 185
Max. absorption energy per minute — Jimin (kgf-mimin) 343 (35) (Ctype g 207
Recovering power of the piston rod - M (kgf) 181 (1.84) or lower

The FA-2016 serleshas the following three pattems of absarption characteristics depending on the arifice type, Please usa the follawing informatian as:a guideline when making your selection.

Crifice type Single-orifice type Multiple-varying orifice type Multiple-orifice type
Maodel number FA-Z0T6ET series FA-Z016EZ series FA-Z016ES series
Application For low-speed For medium speed, in particular with a preumatic cylinder For high-speed
Absorption characteristics 7 ? 7
B & &
Siroka Siroka Stroka
<Precautions for Use> <Adjustment Method>
* Do not use this product withaut carefully reading the attached owner's manval. * To adjust. turn the adjustment knob located at the bottom of the
* Ensure that an external stopper (Stopper nut OP-020EB) is also used. mair Lnit.
* Do not turn the oil inlet screw located at the bottom of the main unit. * Because the adjustment can be done in an analog manner, a valle
* Ensure that sufficient mounting strength is secured for this product (As a between two integers on the indicator can be set.
guideling, it should be 210 3 times the maximum drag listed in the catalogue.) * Once the adjustment is complete, secure with a lock screw Using
* Do notuse this product in a vacuum or a location where it may come in contact with oil the attached hex wrench.

* Ensure that an eccentric load is not applied to the soft absorber,
{Allowable eccentric angle: within £2.57)

@
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[ RoHS Compliant ] Minor Change

A-2016E series

2000000

Adjustable

Eccentric angle adaptor OP-010EB

Stopper nut OP-020EB-[] Liquid-proof cap FA-2016EC]-C-060

W Screw the eccentric angle adaptor into the main unit
until the cap for the eccentric angle and the piston
rod form a tight connection. While maintaining this
position, fasten the main units nut untl secure,

MUse the eccentric angle adaptor when
the eccentric angle is 2.5° or larger,

WThe main unit can also be used as a stopper.

BUse it with a capless soft absorber.

MThe maximum operating eccentric angle
with an eccentric angle adaptor is £10°.

Cap for eccentric angle 214

(OP-01000B-1)
Guide for eccentric angle
(DP-0100B-2)

M2 TX1.5

(M2T nuf)

63

&Y

Standard nut
(Wicth across flat 32)

Wicth across flat 24

146 (Total length)

Mass 209g

Mideal for use in environments where oil
splatter poses a problem.

W Ensure that the cap is facing upward. If the
cap is facing sideways or downward, it cannot
provide an effective means for liquid proofing.

M Adjust so that it stops Tmm before the
stroke end, and fasten with the main
unit's nut until secured.

OP-020EB-S OP-020EB-C
{Without cap) {Wwith cap) MFA 2016EL]-C-060
*Model indication 1, 2 or 3 is inserted
% 5 in EC.
Ry Sy
4 i ﬂ'7 — I 224
== 0 ] _{< !
Ay
30 47 i ﬂﬁ
1]
«f
W i
Mass 68g ‘
|
L L
il

Note) When attaching, make sure that the side
without a bearing chamfer is the impact

Mass 59g

Note) Material of cap for eccentric angle: Metal surface. Note) Liquid-proof caps are not sold separately.
Square flange OP-040EB Holder with a switch OP-030EB-[]
BOnce the attachment site is determined, | OP-030EB-1 i g .

use the main unit's nut to securely

fasten in place.
M20%1.5

@iee
Slleg 4-g6.5

Mass 109¢g

*Standard nuts are sold separately as well.
For FA-2016E: M20 nut

-

:t“{:r} '3 L -
T T I [
Sl

18

16 ‘ i 28
; ; Mass 59g
OP-030EB-2 (With a stopper function)
50
ﬁ‘ Clearance
il =
— = =
Co a
=

Stroke J_:_ ______ -i_ =
Y 4
Cap b1 )

When attaching a holder with no stopper function, ensure that Mass 80g
there is a gap between the switch and the cap’s tip when the
piston rod is pressed all the way down to the stroke end.
Otherwise, the switch may become damaged by the impacl.
M Although a holder with a switch can be ordered on its own, we strongly recommend ordering
one with the main unit. Please include the main unit's model number when placing an order.
W ror switch specifications and precautions for use, please refer to page 73. &
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SO 05305/FA-25306D/FWN- 25306BD ser

[ ROHS Compiant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

P2z
|
| | i
! |
i a2 1| s a2
Standard rut : |
TR v Aot 32 ‘ i
4 | ] o ( | J 5
37 _! | L = | -
o = |
] B ?E I
| |
() EEE
MzEs /_.+_ _+_
— Lock scram ! !
4] Adis ment screw
s @ ©
-
O - -
o <Specifications>
O
< Model Stroke mm Max. absorption energy J (kafm) | Max, equivalent mass kg (kaf) | Range of impact rate m/s Crifice type
FA-2530GB-5/C 400 (4000 0.3~1 Single-orifice type
q": FA-2530GD-5/C 30 49 (5.0) 1650 (1500 0.7-3 Multiple-orifice type
@) FWM-2530GBD-S/C 300 (300) 03~2 Multiplewarying orifice type
W

Mote) To place an order without a cap, put -3 at the end of the model number, and to place an order with a cap, put —C at the end of the model number,

<Common Specifications>

Mazx, drag M (kgf) 3920 (400 Operating temperature e -5~70
Mazx, cycle rate cycle/min 60 Mass: S type g 406
Max. absorption energy perminute — Jimin (kgf-mimin) 430 (509 (Ctype g 436
Recovering power of the piston rod - N (kgf) 33.2(3.38) orlover

Mote) M25 X 2,01z also available as the main unit's screw pitch specifications for the FA-2530 series, Plea se your order using the model number FA-2530G*-5-P2.0 or FA-2530G*-C-P2.0,

<Selection Guideline:> ThaFA-253)seres has thefolwing thes paiems of absorption charackristics depending on the rifice type, Pleas e the folling informaton asa uidelinesfien meking your selesion

Multiple-varying orifice type
FWhA-2530GBD series

Crifice type Single-orifice type

FA-2530GE zaries

Multiple-orifice type
FA-Z530GD series

Model numbear

Application For low-speed For high-speed For medium speed, in particular with a pneumatic cylinder
Absorption characteristics = -
i i "
7 7 H
Smoke Smoke

Stroka

<Adjustment Method:>

*To adjust, tum the adjustment knob with a slotted screw driver

* Because the adjustment can be done in an analog manner, a value
between two integers on the indicator can be set.

* Once the adjustment is complete, secure with a lock screw using
the attached hex wrench,

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual.

* e recommend that you use itwith an external stopper (Stopper nut OP-020GEB]).
* Ensure that sufficient mounting strength is secured for this product (As a
guideline, it should be 2to 3 times the maximum drag listed inthe catalogue. ]

* Do not use this product in & vacuum or a location where it may come in

contact with oil,
* Ensure that an eccentric load is not applied to the soft absorber. (Allowable
eccentric angle: £2.59
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590GB/FA-2530GD/FWM-2530GBD Series

C R;g S Compant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

<Optional Parts>

Eccentric angle adaptor GP-010GB

Stopper nut OP-020GB-[]

Liquid-proof cap FOI[J-2530GLIC]-C-060

W Screw the eccentric angle adaptor into the main unit
until the cap for the eccentric angle and the piston
rod form a tight connection. While maintaining this
position, fasten the main units nut untl secured.

MUse the eccentric angle adaptor when
the eccentric angle is 2.5° or larger.

MThe main unit can also be used as a stopper.

BUse itwith a capless soft absorber.

BMThe maximum operating eccentric angle
with an eccentric angle adaptor is £10°.

Cap for eccentric angle 216
(OP-01001B-1) I
Guide for eccentric angle ™
(DP-010018-2) 2]
M36x1.5 -
(W36 nu) g( o
53.1 02
5
B
Standard nut
(Wich across flat 48) E4|
i) i
Wickh across flat 32 5
3
8
=
o~
(ldg &
H
<
2 i
)
Mass 639g

Note) Material of cap for eccentric angle: Metal

M Adjust so that it stops Tmm before the
stroke end, and fasten with the main
unit's nut until secured.

OP-020GB-S OP-020GB-C
{Without cap) {(With cap)
[ =T I [
e e E — —
20 52
Mass 65g Mass 102g

Note) When attaching, make sure that the side
without a bearing chamfer is the impact
surface.

M25 X 2.0 is also available as a screw pitch
specification.
Model number is either OP-020GB-S or C-P2.0

Mideal for use in environments where oil
splatter poses a problem.

W Ensure that the cap is facing upward. If the
cap is facing sideways or downward, it cannot
provide an effective means for liquid proofing.

WFCI-2530G000-C-060
*Model indication A or WM is inserted

in [ of FCIC.
*Model indication B, D or
inserted in [J of GLIC].
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ST
[

BD is

51

169.5

Lol ]

J{TA‘,
i Mass 77g

Note) Liquid-proof caps are not sold separately.

Square flange OP-040GB

Holder with a switch OP-030GB-[]

BOnce the attachment site is determined,
use the main unit's nut to securely
fasten in place.

M25%1.5

4-29

[

Mass 206g

*

Standard nuts are sold separately as well.
For FA-2530GB/FA-2530GD/FWM-2530GBD
: M25 nut

M25-P2 nut

20 L2
OP-030GB-1 %
;
] [=rr—q- PR I—|
(. Lo [ o
B
= e L.
30 ‘ 18

37

Mass 51g

Clearance

L B

mﬂ,—_ SR i -
e < —
Ca - _ A

2

] — N
—le H‘ b———- =
L::i_:::::: CE
30 18

Mass 82g

W\When attaching a holder witrll no stopper function, ensure that there is a gap between the
switch and the cap’s tip when the piston rod is pressed all the way down to the stroke end.
Otherwise, the switch may become damaged by the impact.

W Although a holder with a switch can be ordered on its own, we strongly recommend ordering
one with the main unit. Please include the main unit's model number when placing an order.

W ror switch specifications and precautions for use, please refer to page /3. &

WM25 X 2.0 s also available as a screw pitch specification.

Model number is either OP-030GB-1 or 2-P2.0
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S L) 964018 /FA-2540LD/FW-2540LBD seres

[ ROHS Compiant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

" el
|
g III ‘ I
2 [AlE o g
AL
|
[ s T &
s (T g
Standand nut l il
Widt across i 2] ( i )
1
|
& o
M26X1.5 )
E Adjustroent screw
4]
L
oo Lock screw
o IR
o <Specifications>
O
< Model Stroke mm Max, absorption energy J (kgf-m) | Max, equivalent mass kg (kaf) | Range of impact rate mis Crifice type
FA-2540LB-C 500 (5000 0.3~1 Single-orifice type
q": FA-2540L0-C 40 63.7 (6.5) 200 (2000 0.7-3 Multiple-orifice type
Q FWM-2540LB0-C 350 (3509 0.3~2 Multiple-varying orifice type
W

<Common Specifications>

Mazx. drag M (kgf) 3920 (400 Qperating temperature o -5~70
Mazx. cycle rate cycle/min 60 Mass: C type q 4751
Max. absorption enemy perminute  Jimin (kaf-mimin) 637 (B5)

Recovering power of the piston rod - M (kgf) 1.4 (7.29) or lower

Mote] M25 X 2.0is also available as the main unit's screw pitch specifications for the FA-2540 series, Please order using the model number FA-25400"-C-P.2.0.
However, please note that there are no optional parts for it

<Selection Guideline: ThefA 2540 serishasthe oluiing three patiams of hsorption charaeritis depending on e orfie type. Please use the fallowing infommalin as a uidslineswhen making your seisction,

Crifice type Single-orifice type Multiple-orifice type Multiplewarying orifice type
Model number FA-2540LE series FA-Z540LD0 series FAWM-2540LB0 series
Application For low-speed For high-speed For medium speed, in particular with a pneumatic cylinder
Ab ti haracteristi
SOrpUGn characler stcs ﬁ ﬁ -
R R z
Sroka Stroke Sroke
<Precautions for Use> <Adjustment Method>
* Do not use this product without carefully reading the attached owner's manual. *To adjust, turn the adjustment knob with a slotted screw driver
" e recommend that you use it with an external stopper (Stopper nut OP-020LE). * Because the adjustment can be done in an analog manner, a value
* Ensure that sufficient mourting strength is secured for this product. (As a between two integers on the indicator can be set.
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.) * Once the adjustment is complete, secure with a lock screw using
* Do not use this product in a vacuum or a location where it may come in corntact with oil the attached hex wrench.

* Ensure that an eccentric load is not applied to the soft absorber.
{Allowable eccentric angle: £2.57)
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ST FA.2540LB/FA-2540LD/FWM-2540LBD Series

C RoH S Complant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

Stopper nut OP-020LB Square flange OP-040GB
MAdjust so that it stops Tmm before the stroke end, and fasten | BOnce the attachment site is determined, use the main unit's
with the main unit's nut until secured. nut to securely fasten in place.
M25X1.5
@ /P
) M25X1.5 L C) -
e —— ® T &
(== = 40
Cls4 4-99
50
Mass 153g [ -
4ﬁ,7 Zmeaen S :7 e
- L w
o
_h
Mass 206g =
>
@7
w
o
-t
(DF
Note) When attaching, make sure that the side without @
a bearing chamfer 15 the impact surface. e

*Standard nuts are sold separately as well.
For FA-2540LB/FA-2540LD/FWM-2540LBD: M25 nut
M25-P2 nut




SO E) 571255 /FA-2725FD/FWM-2725FBD seres

[ ROHS Compiant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

ol

e r“!‘ﬁ
i ]
m A ! = A
S JT T]L [ .

an
(136)

111

m2yils o

|

|

[

|
ExEe =+

b

- Lock scraw r_

L b £ . P X

o Adjstrent knob ¥

] e :

0 <Specifications>

O

< Model Stroke mm Max. absorption energy J (kgf-m) | Max, equivalent mass kg (kaf) | Range of impact rate mis Crifice type
FA-2T25FB-5/C 650 (B50) 0.3~1 Single-orifice type

q":' FA-2T25FD-3/C 25 T3 (8.1 300 (300) 0.7-3 Multiple-orifice type

@) FWM-2T25FBD-S/C 450 (4509 03-2 Multiple-varying orifice type

W

Mote) To place an order without a cap, put =% at the end of the model number, and to place an order with a cap, put -C at the end of the model number,

<Common Specifications>

Max, drag M (kgf) 6370 (650) Operating temperature o -5~70
Mazx, cycle rate cycle/min 60 Mass: S type q 411
Max. absorption enamgy per minute  Jimin (kaf-mimin) 539 (5&) (C type q 460
Recovering power of the piston rod - M (kgf) 27.3(2.78) orlower

Mote) M27%3.0 s also available as the main unit's screw pitch specification for the FA-2725 series. Please order using the model number FA-2725F*-5-P3.0 or FA-2725F*-C-P3.0.

<Selection Guideline: Thera:2725sieshasthe folawing three patiems of bsorpton characeritics depending an e orfie type. Please se the fllwing infamaon as a guidsline when making your seiston,

Crifice type Single-orifice type Multiple-orifice type Multiple-varying orifice type
Model number FA-ZTZ5FB series FA-ZTZ5FD series FWIM-2725FBD series
Application For low-speed For high-speed For medium speed, in particular with a pneumatic cylinder
Absorption characteristics - =
g g 2
Stroka Sroka Sroka
<Adjustment Method>
* Do not use this product without carefully reading the attached owner's manual. * To adjust, turn the adjustment knob located at the bottom of the
* Vfife recommend that you use it with an external stopper (Stopper nut OP-020F B). main unit.
* Ensure that sufficient mounting strength is secured for this product. (As a * Because the adjustment can be done in an analog manner, a value
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.) between two integers on the indicator can be set.
* Do not use this product in a vacuum or a location where it may come in cortact with oil * Once the adjustment is complete, secure with a lock screw using
* Ensure that an eccentric load is not applied to the soft absorber. the attached hex wrench.

{Allowable eccentric angle: £2.5%)

&
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. ’gft Silent Safety

25FB/FA-2725FD/FWM-2725FBD Series

C R;g S Compant ) (For Low Speed) (For High Speed) (For Medium Speed) Adjustable

<Optional Parts>

Eccentric angle adaptor OP-010FB

Stopper nut OP-020FB-[]

Liquid-proof cap FLIJ-2725F]C]-C-060

Wl Screw the eccentric angle adaptor into the main unit
until the: cap for the eccentric angle and the piston
rod form a light connection. While maintaining this
position, fasten the main unit's nut until secured.

M Use the eccentric angle adaptor when
the eccentric angle is 2.5% or larger.

M The main unit can also be used as a stopper.

B Use it with a capless soft absorber.

B The maximum operating eccentric angle
with an eccentric angle adaptor is £10°,

Cap for eccentric angle a5
(DP-0100JB-1) .
Guide for eccentric angle }W o
(OP-0100B-2) ™, | B
e

M36%1.5
(W36 nut)

a7

531

Standard nut
(Wicth across flat 46)

Width across flat 32

188 (Total length)

107 10°

Note) Material of cap for eccentric angle: Metal

BAdjust so that it stops Tmm before the
stroke end, and fasten with the main
Lnit's nut until secured.

OP-020FB-S OP-020FB-C
(Without cap) {With cap)
,_— T [ =
e S i b =
. o —
35 85
52
Mass 90g Mass 137g

Note) When attaching, make sure that the side
without a bearing chamfer is the impact
surface. M27 X 3.0 is also avallable as a
screw pitch specification. Model number is
either OP-020FB-S or C-P3.0

Mideal for use in environments where oil
splatter poses a problem.

MEnsure that the cap is facing upward. If the
cap is facing sideways or downward, it cannot
provide an effective means for liquid proofing.

WrLIC-2725FC01-C-060
-Model indication A or WM is inserted

in [J of FLCICI.
*Model indication B, D or BD s
inserted in (] of FCIC.

230
:
™

|
i ‘
i
\

50

156

! Mass 112g
Note) Liquid-proof caps are not sold separately.

Square flange OP-040FB

Holder with a switch OP-030FB-[]

BMOnce the attachment site is determined,
use the main unit's nut to securely

fasten in place.
M27%1.5

Mass 157g

*Standard nuts are sold separately as well.
For FA-2725FB/FA-2725F D/IFWM-2725FBD
1M27 nut

M27-P3 nut

OP-030FB-1 = * 2
‘F
— it
ot | |
_‘r__.i_%}_____:’_%_i_:_hs_ Y
f:::‘LthzzzzifiL_J
25 ‘ 20

OP-030FB-2 (With a stopper function)

-

&)
4.
Mass 68g

Clearance

T

TP N — i
== 4 —
Ca e _— A

Mass 107g

W\When attaching a holder with no stopper function, ensure that there is a gap
between the switch and the cap’s tip when the piston rod is pressed all the way
down to the stroke end. Otherwise, the switch may become damaged by the impact

WAlthough a holder with a switch can be ordered on its own, we strongly recommend ordering
one with the main unit. Please include the main unit's model number when placing an order.

W or switch specifications and precautions for use, please refer to page /3. (&

BWM27 X 3.0 is also available as a screw pitch specification. The model number is

either OP-030FB-1 or 2-P3.0
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: Soft Silent Safety

2200000

3035TD/FWM-3035TBD Series

[ RoHS Compian) (Fdr High Speed) (For Medium Speed) Adjustable

Standard nut

(it across fat 367,

@il |_21__|
e

18.5

35
35

[=)1]

148y
(06.5)

(24

153

27
|
1
|
|
l
|
[
1
1
|
1
|

=

2%

<Specifications>

Model Stroke mm Max. absorption energy J (kgf-m) | Max, equivalent mass kg (kaf) | Range of impact rate mis Crifice type
FA-3035TD-S/C 5 196 (20) T00 (T00) 0.7-3 Multiple-orifice type
FWM-3035TED-S/C 1300 (1300) 0.3~2 Multiple-varying orifice type

Mote) To place an order without a cap, put =% at the end of the model number, and to place an order with a cap, put -C at the end of the mode| number,

<Common Specifications>

Max. drag M (kgf) 18660 (1700) Operating temperature o -5~70
Max. cycle rate cycle/min 30 Mass: S type g 710
Max. absorption enamgy per minute  Jimin (kgf-mimin) 1176 (120 {C type g 760

Recovering power of the piston rod - M (kgf)

447 (4.5) or lower

<Selection Guideline: FA-335 seris as the falawing tw patiems of dbsarption characteristcs depending on the crificype. Please use te fallawing information as 3 quideline When making your selecticn,

Crifice type

Multiple-orifice type

Multiple warying orifice type

Model number

FA-3035TD series

FWiA-3035TRD series

Application

For high-speed

For medium speed, in particular with a pneumatic cylinder

Absorption characteristics

TOUR ST

Sroke

U SISTY

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual.

*\ife recommend that you use it with an external stopper (Stopper nut OP-020TEB).

* Ensure that sufficient mourting strength is secured for this product. (As a
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.)

* Do not use this product in a vacuum or a location where it may come in cortact with oil

* Ensure that an eccentric load is not applied to the soft absorber.
{Allowable eccentric angle: £2.5%)

o

<Adjustment Method>

* To adjust, turn the adjustment knob located at the bottom of the
main unit.

* Because the adjustment can be done in an analog manner, a value
between two integers on the indicator can be set.

* Once the adjustment is complete, secure with a lock screw using
the attached hex wrench,



: .. \-3035TD/FWM-3035TBD Series

. y <2 Silent Safety
[R;gs ooy (For High Speed) (For Medium Speed) Adjustable

Eccentric angle adaptor OP-010TB

Stopper nut OP-020TB-[]

W Screw the eccentric angle adaptor into the main unit until the cap for
the eccentric angle and the piston rod form a tight connection. While

B Adjust so that it stops 1Tmm before the stroke end, and fasten
with the main unit's nut until secured.

maintaining this position, fasten the main unit's nut until secured.
W Use the eccentric angle adaptor when the eccentric angle is 2.5° or larger.
B The main unit can also be used as a stopper.
M Use it with a capless soft absorber.

M The maximum operating eccentric angle with an eccentric angle adaptor OP-020TB-5 OP-020TB-C
is +10°. Cap for eocentric angle 18 (WILhOUL Cap) (Wlth CaP)
{OP-0100JB-1)
Guide for eccentric angle ar L) o
(OP010008-2) & = =
MA0x1 .5 £ e e
{40 nut) Ry ey
= ol AT
57.7 = b
. e e e e
E b
Standard nut =
(Width across flat 50) L/L T J | 28 58
Widih across flat 36 E’
o
= M30X1.5 L
2| o
H -
T —+
]
b g
@7
w
2 Mass 129g Mass 197g 0
=) =1
M 852 Note) When attaching, make sure that the side without a bearing chamfer is o
Note) Material of cap for eccentric angle: cEE g the impact surface. )
=

Square flange OP-040TH Liquid-proof cap FCIC1-3035TCIC]-C-060

B Once the attachment site is determined, use the main unit's
nut to securely fasten in place.

Wideal for use in environments where oil splatter poses a problem.

W Ensure that the cap is facing upward. If the cap is facing sideways or
downward, it cannot provide an effective means for liquid proofing.

WFLI1-3035TLIL]-C-080

M30X1 5 *Model indication A or WM is inserted in [] of FCIC.
*Model indication D or BD is inserted in [J of TCIC.
P E) a38
,,
T @ ()
I:II45 %, 2 i
165 4-a11

w!

LT

208

Mass 344g

Mass 255g

|
Mote) Liquid-proof caps are not sold sedarately.

*Standard nuts are sold separately as well.
For FA-3035TD/FWM-3035TBD: M30 nut
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Adjustable Type

[ RoHS Compliant ]

b
4]
L
-
]
0
O
< <Specifications>
q":' Model Stroke mm Max. absorption energy J (kgf-m) | Max, equivalent mass kg (kaf) | Range of impact rate mis Qrifice type
(@) FA-3625A1-C 2000 0.3~1 : e
25 200(20.4) Multiple -orifice type
w) FA-3625A3-C T00 0.7-3

<Common Specifications>

Mazx, drag M (kgf) 25000 (2550 Operating temperature g -5~70
Mazx, cycle rate cycle/min 30 Mass: Ctype q 300
Max. absorption enamgy per minute  Jimin (kaf-mimin) 1500(153)

Recovering power of the pistonrod M (kgf) 100 (10.2) or lower

<Selection Guideline: A325series has thefollowing twa patiens of osorption charactrisis depending on the arfice type.Please use the follawing infarmation as a quideline when making your selecton

Crifice type Multiple-orifice type Multiple-orifice type
Model number FA-3625A1-C FA-3B25A3-C
Application For low-speed For high-speed
Absorption characteristics = =
¥ 5
R R
Stroka Smoka
<Precautions for Use> <Adjustment Method>
* Do not use this product without carefully reading the attached owner's manual. * To adjust, turn the adjustment knob located at the bottom of the
* \fife recommend that you use itwith an external stopper (Stopper nut GP-020M36). main unit,
* Ensure that sufficient mounting strength is secured for this product. (As a * Because the adjustment can be done in an analog manner, a value
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.) between two integers on the indicator can be set.
* Do not use this product in & vacuum or a location where it may * Once the adjustment is complete, secure with a lock screw using
come in contact with oil. the attached hex wrench,

* Ensure that an eccentric load is not applied to the soft absorber.
{Allowable eccentric angle: £2.5%)
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A ’_s/oft Silent Safety

 RoHS Compliant Adjustable Type

Stopper nut OP-020M36 Square flange OP-040UB
M Adjust so that it stops 1mm before the stroke end, and fasten | EMOnce the attachment site is determined, use the main unit's
with the main unit's nut until secured. nut to securely fasten in place.
OP-020M36
= M3EX1.5
o i

45

M36X1.5

Mass 291g Mass 5669

Mote) When attaching, make sure that
the side without a bearing
chamfer is the impact surface.
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Urethane cap OP-090M36B *Standard nuts are sold separately as well.
For FA-3625A: M36A nut

OP-090M36B

@34
10 |

\_ @20 __I
@34

(155)

Dimensions with urethane cap attached
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RS FA-3650UD/FWM-3650UBD seris

[ R(;l;s Compian) (For High Speed) (For Medium Speed) Adjustable

@l

==
2 @12 =
Standard nut
[Widhacross fat 46],
2 | J )

@33

19.5

b

4]

L

-

]

0

O

< <Specifications>

q":' Model Stroke mm Max. absorption energy J (kgf-m) | Max, equivalent mass kg (kaf) | Range of impact rate mis Crifice type

(@) FA-3650UD-5/C 55 197 (40) 1400 (1400) 0.7-3 Multiple-orifice type
) FWM-3650UBD-S/C 2700 (2700) 03-2 Multiple-varying orifice type

<Common Specifications>

Mote) To place an order without a cap, put -5 at the end of the model number, and to place an order with a cap, put -C at the end of the model number,

Mazx. drag M (kgf) 23520 (2400 Operating temperature o -5~70
Mazx, cycle rate cycle/min 30 Mass: S type q 1330
Max. absorption enamy per minute  Jimin (kaf-mimin) 2352 (240) ' type q 1410
Recovering power of the piston rod - M (kgf) 68.6 (7.0) or lower

<Selection Guideline: FA-3550 seris as the falawing b patiers of dbsarption characteristcs depending on the arificebype. Please use e follawing information s  uideline when making your selecticn,

Crifice type

Multiple-orifice type

Multiplevarying orifice type

Mode! number

FA-3G50UD zaries

FuliA-3650UBD serias

Application

For high-speed

For medium speed, in particular with a pneumatic cylinder

Absorption characteristics

OURISISTY

TOURISISTY

Stroke

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual.

™ Wfife recommend that you use it with an external stopper (Stopper nut OP-020UB).

* Ensure that sufficient mounting strength is secured for this product. (As a
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.)

* Do not use this product in a vacuum or a location where it may come in cortact with oil

* Ensure that an eccentric load is not applied to the soft absorber.
{Allowable eccentric angle: £2.5%)

<Adjustment Method>

* To adjust, turn the adjustment knob located at the bottom of the
main unit.

* Because the adjustment can be done in an analog manner, a value
between two integers on the indicator can be set.

* Once the adjustment is complete, secure with a lock screw using
the attached hex wrench,



(RS Comaany (For High Speed) (For Medium Speed) Adjustable
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Ecceniric angle adaptor GP-010UB

Stopper nut OP-020UB-[J

W Screw the eccentric angle adaptor into the main unit until the cap for
the eccentric angle and the piston rod form a tight connection. While
maintaining this position, fasten the main unit's nut until secured.

W Use the eccentric angle adaptor when the eccentric angle is 2.5° or larger.

B The main unit can also be used as a stopper.

M Use it with a capless soft absorber.

M The maximum operating eccentric angle with an eccentric angle adaptor

is +10°. Cap for eocentric angle @20
(OP-01008-1)
Guide for eccentric angle =
(OP0100IB-2) &)
M45%1 5 s
(M5 nu) . o(
B
=
w
Standard nut 3
(Width across flat 55) [
AT A
Width across flat 41 E’
B
=
=
&
L‘ Ll | J =
i

100100

Note) Material of cap for eccentric angle: Metal Mass 12139

B Adjust so that it stops 1Tmm before the stroke end, and fasten
with the main unit's nut until secured.

OP-020UB-S OP-020UB-C
(Without cap) (With cap)
. lw .
<. - Eem—— RIS NS T — I
L7 \J____ L7
45 65
M36x1.5
Mass 291g Mass 422g

Note) When attaching, make sure that the side without a bearing chamfer is
the impact surface.

Square flange OP-040UB

B Once the attachment site is determined, use the main unit's
nut to securely fasten in place.

M36X1.5

~,
»,

P&
+

&
5]

Dlse
[173 4814

Mass 566g

*Standard nuts are sold separately as well.
For FA-3650UD/FWM-3650UBD: M36 nut
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[ RoHS Compliant ]

20000000

4225B/FA-4250B/FA-4275B Series

Adjustable Type

Adjustment shaft

Urethane cap
Optional Parts

A1

*The abszorber's main unit does not come with nuts.

<Dimensions>

Model A AT B e B] D1 =
FA-4225B3-C 144 162 92
FA-4250B3-C 135 213 M42x1.5 12 38 445 118
FA-4275B3-C 246 264 143

*AT and D1 are dimensions with the optional urethane cap attached.

Urethane cap type: OP-030M42

<Specifications>

Model FA-4225B3-C FA-4250B3-C FA-4275B3-C
Stroke mm 25 50 75
Mazx, absorption energy Jikaf-m) 260(26.5) S20(53.1) TRO(TI.6)
Max, equivalent mass kgikaf) 3,400 (3,400 5,500 (8,500 9,700 (5,700
Range of impact rate m's 0.3~3
Max, drag M(kgf) 31,590 (3.223)
Mazx, cycle rate cycle/min 20 10 &
Max. absorption energy per minute J/min 1858 2372 3345

{kgf-m/min) {190) (242) (341)

Recovering power of the piston rod — N(kgf) 120(12.3)
Operating temperature e -5~70
Mass g 795 | 1020 | 1240

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual.

* Wfife recommend that you use itwith an external stopper (Stopper nut GP-02004 2],

* Ensure that sufficient mourting strength is secured for this product. (As a
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.)

* Do not use this product in & vacuum or a location where it may

come in contact with il

* Ensure that an eccentric load is not applied to the soft absorber,

{Allowable eccentric angle: £2,.5%)

<Adjustment Method:>

* To adjust, turn the adjustment knob located at the bottom of the
main unit.

* Because the adjustment can be done in an analog manner, a value
between two integers on the indicator can be set.

* Once the adjustment is complete, secure with a lock screw using
the attached hex wrench,



- ’gﬁt Silent Safety

[ RoHS Compliant ]
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4225B/FA-4250B/FA-4275B Series

Adjustable Type

<Optional Parts>

Nut OP-M42 Square flange OP-040 M425F
L
o 4046 10 4-98.8 M42X1.5 Fixing slit
3
1 : $ o s
- L/ : L/ L
3 | | !
| =
| : A
| |
4 M o
. = @ v i
M42X1.5 I
Mass 64g 414 Mass 153g
57.2
Stopper nut OP-020 M42 Rectangle flange OP-040 M42RF
12
31 2-g5
Fixing siit
1-98.8
M42X1.5
e
N | & =
=
< _ _ ol g b I L _
g = =
= | j -
[ Iy L GB @3
|
32 60.5
59 Mass 370g 76 Mass 251g
Urethane cap OP-090 M42A Side mount OP-M425M  *Side mount is sold as a set of two.
*Recommended bolt: M8 X 50 hexagon socket head bolt
M42X1.5 @15
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W 4950YD/FWM-4250YBD Series

[ RoHS Compian) (For High Speed) (For Medium Speed) Adjustable
s

@2

—
2125

1135

(58 i
[ [
Stndard ot
(It 307 o5 Tt *’\ ]

— Lock screw
4] AGUSTEN: Sorem
L
= s
]
0
O
= <Specificati
pecitications:>
+
= Model Stroke mm Max. absorption energy J (kgf-m) | Max, equivalent mass kg (kaf) | Range of impact rate mis Crifice type
O FA-4250Y D-C 38003300 0.7~3 Multiple-orifice type
(4] &0 441 (45) - - -
F-4250Y BD-C 3500 (3500 03-2 Multiple-varying orifice type

<Common Specifications>

Max. drag M (kgf) 27030(2758) Operating temperature - -5~70
Mazx. cycle rate cycle/min 10 Mass: Ctype q 1560
Max. absorption enamgy per minute  Jimin (kgf-mimin) 2744 (280)

Recovering power of the piston rod - M (kgf) B3.3(8.5) orlower

<Selection Guideline: FA425 seriss s the falawing b patiems of dbsarpion characteristcs depending o the arifice ype. Please use te fallawing infcrmation as: guideline when making your selectcn,

Crifice type Multiple-crifice type Multiplevarying orifice type
Model number FA-4250YD series FWI-4250YBD series
Application For high-speed For medium speed, in particular with a pneumatic cylinder
Absorption characteristics 7 7
w &
g g
R B
Stroke Sroke
<Precautions for Use> <Adjustment Method>
* Do not use this product without carefully reading the attached owner's manual. *To adjust, turn the adjustment knob with a slotted screw driver
*We recommend that you use it with an external stopper. * Because the adjustment can be done in an analog manner, a value
* Ensure that sufficient mounting strength is secured for this product. (As a between two integers on the indicator can be set.
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.) * Once the adjustment is complete, secure with a lock screw using
* Do not use this product in a vacuum or a location where it may come in contact with oil the attached hex wrench.

* Ensure that an eccentric load is not applied to the soft absorber,
{Allowable eccentric angle: £2.5°)

*Standard nuts are sold separately as well.
For FA-4250Y D/FWI-4250Y BD: M42 nut



W L) 1030WD/FWM-4280WBD Seres

e R(‘;I;S Complant ) (For High Speed) (For Medium Speed) Adjustable

B0

@12

15

i
—
—

60

= i
I
Standard nut | |
TR woroes Mt B
Lock, screw Ii;'__ g (D
Adjustroent knob FE=E O
_h
<Specifications>
Model Stroke mm MWax. absorption energy J (kgf-m) | Max equivalent mass kg (kaf) | Range of impact rate mis Crifice type 5
FA-42B0WD-C 640 (640 0.7-3 Multiple-orifice type
80 T20(73.5) (k) - P = : s @
FW-4280WEBD-C 5500 (5500) 03-2 Multiplevarying orifice type O
=
<Common Specifications> g
Max, drag N (kgf) 27030(2758) Operating temperature o -5~70 -
Mazx, cycle rate cycle/min 3 Mass: Ctype q 2010
Max. absorption enamgy per minute Jimin (kgf mimin) 4410 (450)
Recovering power of the pistonrod M (kgf) 38 (10)or lower

<Selection Guideline: FA4280seris s thefallawing b patiers of absarpion characteristcs depending on the arific ype. Please use e follawing information s a quideline when making your selecticn,

Crifice type Multiple-orifice type Multiple warying orifice type
Model number FA-4Z280W D series FWI-4280WED series
Application For high-speed For medium speed, in particular with a pneumnatic cylinder
Absorption characteristics 7 7
5 =)
g g
i B
Stroka Sroka
<Precautions for Use> <Adjustment Method:>
* Do not use this product without carefully reading the attached owner's manual. * To adjust, turn the adjustment knob located at the bottom of the
*We recommend that you use it with an external stopper. mairn unit.
* Ensure that sufficient mourting strength is secured for this product. (As a * Because the adjustment can be done in an analog manner, a value
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.) between two integers on the indicator can be set.
* Do not use this product in a vacuum or a location where it may come in contact with oil * Once the adjustment is complete, secure with a lock screw using
* Ensure that an eccentric load is not applied to the soft absorber. the attached hex wrench.

{Allowable eccentric angle: £2.5%)

*Standard nuts are sold separately as wall,
For FA-4280W/ DY FyWhi-4280WED: M42 nut
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Standard nut

(Wi acrozsflat )

2
(=18
J

—
CD Lok scrow
0
—
o
()] Adjustroent knob L !
0
< . -
<Dimensions:>
+—
L= Maodel A B (i ] [B] 2 F =16 H =]l J @k 15 il
8 FA-ZOT6EA-S/C MZ0XT .5 16 105 122 85 63 10 [ i3 18 16 26 10 24
FA-Z2T25FA-S/C P27 .5 25 136 156 el 845 10 8 20 23 16.5 35 12 32

Mote) To place anorder without a cap, put-5 at the end of the medel number; ko place an orderwith acap, put-C at the end of the model number, and o place an order bra crevice type, put-L) at the end of the model number,

Model FA-Z0T6EA-" FA-ZT25FA-"
Stroke mrm 16 25
Mazx, absorption energy J{kgf-m) 25.4 (2.8) Ta3(8.7)
Max, equivalent mass kg (kaf) 200 (2000 S00 (500
Range of impact rate m's g5~ 015~3.0
Max. drag M (kgf) 9800 (1000) 11760 (1200
Mz, absorption energy per minute Jimin 343 539
{kgf-m/min) (35) (55)
Recovering power of the pistonrod -~ M (kgf) 352 (3.55) or lowar 44 2 (4.57) or lower
Operating temperature o -5~70 -5~70
Mass: S type q 180 400
(Ctype q 260 600

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual.

* We recommend that you use it with an external stopper (Stopper nut
COP-020EB).

* Ensure that sufficient mounting strength is secured for this product. (As a
guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.)

* Do not use this product in a vacuumor a location where it may come in cortact with oil

* Ensure that an eccentric load is not applied to the soft absorber.
{Allowable eccentric anale: £2.5°)

<Adjustment Method>

* To adjust, turn the adjustment knob located at the bottom of the
main unit.

* Because the adjustment can be done in an analog manner, a value
between two integers on the indicator can be set.

* Once the adjustment is complete, secure with a lock screw using
the attached hex wrench,
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Multiple-Orifice (2 Openings) Adjustable

Stopper nut GP-020EB Crevice mount

B Adjust so that it stops 1 mm before the stroke end, and fasten

with the main unit's nut until secured.
OP-020%.5 OP-020™-C
(Without cap) - (With cap)

e

—-—-—-—--—-—&-

L

Note) When attaching, make sure that the side without the bearing charfering is the impact surface,

Model A B Cc D E F Mass g
S 46 4 N-i e
OP-020EB-* | 30 217 47 211 24 |M20X1.5 H o
C 68
il T
S 90 !
OP-020FB-* 35 37 55 37 32 |M27X1.5 |
c 137 .

Square flange OP-040EB, OP-040FB

=
SRl
Ml Once the altachment site is determined, use the main unil’s nut to securely fasten = |
in place. c J
K

w

o

—h

—+

& /% o

— 1 :

kj Modlel A B © D E | ofF | G o

i LE.I FA-2016EA-U 141.5 | 885 | 16 16 21 18 7 -

2 420 FA-2725FA-U 180 | 113.5| 165 | 25 25 26 9 o

Modlel A B C sD E Mass g Model H I J K Bl M N 2
OP-040EB 40 28 M20X1.5 | 6.5 12 109 FA-2016EA-U 42 10 8 22 8 105 | 24
OP-040FB 50 36 M27X1.5 9 12 157 FA-2725FA-U 47 12 10 32 10 13 32

Holder with a switch OP-030*
OP-030**-1 (Without stopper function) OP-0307*-2 (With stopper function)

Model A | B | Cc | D|E F | G| H | J Mass g
OP-030EB-1 | 30 | 21 | 18 | 16 | 17 | 8 | 28 | 18 | 24 | 9 59
e OPO30EB2 | 50 | 21 | 18 | 16 | 17 | & | 28 | 18 | 24 | — 80
I,:_:EV___ OP-030FB-1 | 32 | 21 | 23 | 25 | 20 | 8 |346| 21 | 30 | 9 68
I ) I Y1 OP-030FB-2 | 56 | 21 | 23 | 25 | 20 | 8 [346 | 21 | 30 | — 107
o ke *—L_::’ W\When attaching a holder with no stopper function, ensure that there is a gap

between the switch and the cap’s Lip when the piston rod is pressed all the way down
to the stroke end. Otherwise, the switch may become damaged by the impact.

M Although a holder with a switch can be ordered on its own, we strongly recommend ordering
*Standard nuts are sold separately as well. one with the main unit. Please include the main unit's model number when placing an order.
For FA-2016EA: M20EA nut . o N &
For FA-2725FA: M27FA nut BWFor switch specifications and precautions in use, please refer to page 73.




% I ~<IZ"FA-S Series (Dust Seal Specifications)

[ R(;l;s Complant ) Single Orifice Multiple Orifice  Adjustable

HE wE

A
A

.
D]
i |
L |
@) .
wn
O
< <Structural Diagrams> <Dimensions>
+
iR Model A B C D E F
o Standard product Dust seal specifications EAS TN 2 6 kbl
W FA-S1210MO-C ] ]
10 35
FA-S1410ROIS
80 M1437.5
FA-S1410RCIC ] 10
FA-S161 2405
102 12 5 M16X1.5
FA-5161 2% 0-C 15 135
FA-S2016EC0-S
120 16 5 M20301 .5
FA-S2016EC0-C 17 18
FA-5253060-5
2 156 30
FA-5253060-C 18 22 M25X1.5
FA-S2540L00-C 175 | 29 40 225 ]
FA-S2726F-5
136 25 M2731.5
FA-S2725F0-C 20 24
FA-S3035TD-S
188 35 10 M35
FA-S3035TD-C 185 27
FA-S3650UD-5
235 50 12 M3BX 1.5
FA-S3650UD-C 19.5 33

Mote) B or D is inserted in the [,
Insert B for a single-orifice type, and insert D for a multiple-orifice type.

<Precautions for Use>»

* Do not use this product in places where it may come in * Although the dimensions are identical to those of the FA
contact with oil as it does not have a liquid-proof structure. series standard products (adjustable), the FA-S2016 series
has a longer overall length (dimension A).



< LERIEWM-S Series (Dust Seal Specifications)

e R;QS Compiant) Multiple Varying-Orifice Adjustable

EE wE

e ®
O
_h
3 3 H 3 = % —
<Structural Diagrams:> <Dimensions>
lodel A B c D E i >
O
Standard product Dust seal specifications Flih-51210MBD-5 76 W1 231 wn
FWIA-51210MBD-C 8 - 8 e ®)
FWI-51410RBD-S ' -
an 80 14315 o
; FW-51410RBD-C 8 10 s
FWI-51612XBD-5
! 102 12 5 M16X1.5 =
| FWI-51612XBD-C 18 13.5
FW-52016EBD-S
i 120 16 6 M20%1.5
= | = FW-S2016EBD-C 17 18
FWI-52530GBD-3
E ! E 155 30
a8 FWM-52530GBD-C 18 22 M25301.5
e FWM-52540LBD-C | 1715 | 289 40 225 8
FWI-52725FBD-3 e " AR
FWI-52725FBD-C 20 24
FWIM-53035TBD-3
188 35 10 M30%1.5
FWI-53035TBD-C 18.5 27
FW-53650UBD-S
235 50 12 M36X1.5
FWI-53650UBD-C 19.5 33
<Precautions for Use>
* Do not use this product in places where it may come in * Although the dimensions are identical to those of the FA
contact with oil as it does not have a liquid-proof structure. series standard products (adjustable), the FWM-S2016 series

has a longer overall length (dimension A).
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L A iy | |, Series (Anti-Goolant Speclflcat_lons)

.o S more d { ! in the presence of volatilized water-insoluble cutti
e )

[ RoHS Compliant ) Slngle Orlflce Multiple Orifice  Adjustable

HE wE

A
A

 —
©
2
= |
O 4'7__
w0
L0
< <Structural Diagrams> <Dimensions>
Yt
K= Model A B (e D E E
o Standard product Anti-coolant specifications FA-L1008V-S 737 g 7 4 1 01
W Fa-L1008Y-C 6.3 6
FA-L1210MC1-5 876 MA7%1
. J 8 8
FA-L1210MO-C 10 15
FA-L1410RC]-S a7 W47 5
FA-L1410RCI-C 8 10
FA-L1612X[ -3
= 107.7 12 5 M16X1.5
FA-L1812x[-C S 13.5
i LADIOEELS 120 16 6 M20X1.5
FA-L2Z0M6EC-C 15 18
Rl 28i0e 1 155 30 M25X1.5
FA-L25630G00-C 18 22 8
E 142.2 25 M27X1.5
FA-L2T25F[-C 20 23
Mote) B or Disinserted in the[C].
Insert B for a single-orifice type, and insert D for a multiple-orifice type.

<Precautions for Use>

* This product may not be sufficiently durable depending on * This product has a unique packing structure. Because of this,
the types and amount of liquid used. We strongly recommend using this product in places where the piston rod remains dry
you to conduct tests in advance to ensure that the product may cause the inside oil to leak early onin its product life.

meets your needs.



:_. ’s’oﬁSHLmSafeW | -L Series (Antl-CooIant Specifications|

w
O
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3 d 1 i i I '_|-
<Structural Diagrams> <Dimensions>
Model A B C D E E 5
Standard product Anti-coolant specifications FWWM-L1008VEBD-5 T 8 2.4 M1 )
FW-L1008VED-C 6.3 6 O
FWM-L1210MBD-5 s
826 W1 231 o
FWM-L1210MBD-C 8 8
10 35 ®
FWM-L1410RBD-S | W14 .5 E:
FWM-L1410RBD-C B 10
FWM-L1612XBD-5
107.7 12 5 M163%1.5
FWM-L1612XBD-C 15 13.5
FWM-LZ016EBD-S | - 6 MZ0%T 5
FWM-L2016 EBD-C 17 18
FWM-LZ530GBD-S | . . MZ5%1.5
FilM-L2530GBD-C 18 22 5
FWM-L2725FBD-5
142.2 75 MZTX1.5
FWM-L2725FBD-C 20 23

<Precautions for Use>

* This product may not be sufficiently durable depending on *This product has a unique packing structure. Because of this,
the types and amount of liquid used. We strongly recommend using this product in places where the piston rod remains dry
you to conduct tests in advance to ensure that the product may cause the inside oil to leak early onin its product life.

meaets your needs.
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Y <E¥FK secries Small (M4~M16) |

CRoHS Complant ) Multiple-Orifice Fixed

WYith a fixed, specially-designed orifice structure,
an optimal impact absorption can be achieved,
even under variable operating conditions.
(FK-0404 and FK-0604 series have a groove-
orifice structure.)

W\e have three available types to accommodate
yarious speeds.

For low-speed: L, for medium-speed: M, for high-
speed: H

WUrethane cap specification is also available.

W2 or more of this product can be used in parallel.

MThis product can also be custom-designed for
optimal impact absorption.

 —
= <Specifications>
i Modal FK-0404L-[1 | FK-0404H-0 | FK-0604L-[0 | FE-0804H-00 | FE-1008L-[0 |FK-1008M-I:I| FK-1008H-1 | FE-1210L-00 | FK-12100-[1 | FK-1210H-00
UO'J Wax. absorption energy  J (kgf-rm) 0.1 (0.01) | 03(0.03) | 0.7 (0.01) | 0.5 (0.08) 2.94(0.3) £.86 (0.7)
0 Stroke mm 4 4 ] 10
=T Max. equivalent mass kg (kgf) 11 3(3) 1(1) 3(3) 20(20) 6 (6] 2525 50 (50) 14 (14) & (6]
o Range of impact rate m/s 0.3~1 0.5~1 0.3~1 0.53~2 0.3~3 0.3~1 0.3~2 0.3~3
— Max. drag M (kgf) 214 (21.8) 363 (37) 1078 (110) 1860 (200)
O Max. cycle rate cycle/min 44 45 60 60
n M ax. absorption Jimin 4.5 13.5 4.5 225 58.8 93
energy per minute {kgf mimin) (0.46) (1.38) (0.46) (2.29) (6.0) {10
Recowering power of he pistonred M (kaf) 2.5 (0.25) or lower 3 (0.3) or lower 4.9 (0.5) or lower 9.8 (1.0) or lower
Operating ternparature ole -5~70 —5~70 -5-70 —5-T70
Mass: (5 type) g 2.4 4.1 20 36
(C type) g 28 4.2 21 2

Mote] Insert S in the [ to order without a cap, and insert C in the [ to orderwith a cap (R if ordering urethane cap). Urethane cap specification is not available for FK-0404 and FKOG04,

Model Pk 41200 Pk 4120-0] R 4120-0] PR 41700 [FK-141 -0 PR 4170-0] FR-16120 O [FR-1612M-0]FR-1812H-00

Wax. absorption energy  J (kafrm) a8 (1.0) 14.7(1.5) 14.7 (1.5
Stroke mm 12 17 12
Max. equivalent mass kg (kgf) 75 (75) 20020 8 (B) 110 (110 30 (30) 13 (13) 110(110) 30(30) 13(13)
Range of impact rate mis 0.3~1 0.3~2 0.3~3 0.3~1 0.3-2 0.3~3 0.3~1 0.3~2 0.3~3
Max. drag N (kgf) 2156 (2209 2646 (270) 2940 [300)
Wax. cycle rate cyclefmin 60 60 60
Max. absorption Jimin 176 235 235
energy per minute  (kgf-m/min) (18) (24) (24)
Recouering power of he pistonred M (kgf) 8.9 (0.9) or lower 8.9 (0.9) or lower 9.8 (1.00 or lower
Operating temperature o -5~70 -5~70 -5~70
Wass: (S type) g a5 3 76

(C type) g 57 307 82

Mote) Insert S in the [ to order without a cap, and insert C in the [ to order with a cap (R if ordering urethane cap).

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual, * Do not use this product in a vacuum or a location where it may come in contact with oil,
* Do not turn the cil inlet screw located at the bottom of the main unit. * Ensure that an eccentric load is not applied to the soft absorber.
* Ensure that sufficient mounting strength is secured for this product. (As a {Allowable eccentric angle: £2.5°)

guideline, it should be 2 to 3 times the maximum drag listed in the catalogue.) * Ensure that an external stopper (OP-020") is also used. (The FK-
* Urethane caps are consumable goods that need fo be replaced with new ones if necessary. 0404 and FK-0804 series can be used without a stopper.)
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'.._’ ‘Soft Silent Safety Series Small (M4~M16)

Dimensions

Standard nut
A = H (Wwidth across flat M) Urethane ca
\ B — —
0 s s IR S N . == s Z% ]

205}

LI

0p)
o]
_h
{ g 7
<Dimensions> >~
o
Maodel A B G D E F aG H ol i K L M N a0 wm
FK-0404[]-S 286 —— = — = )
M4X0.5 4 24.6 201 4.5 e — 8.1 2 7
FK-0404[]-C 32.6 4 3 — — S
or
FK-0604[]-S 29 — e e e
M6X0.75 4 25 20.5 4.5 1.8 — 9.2 2 8 @
FK-0604[]-C 33 4 4.6 — =— -
FK-1008[]-S 48 = == s e
M10X1.0 8 40 34.5 5.5 &) 1.5 14.2 3 13
FK-1008[]-C 55 7 6 73 8
FK-1210[]-s 63 s e — =
M12X1.0 10 53 47.5 55 3.5 — 16.2 4 14
FK-1210]-C 71 8 8 8.8 10
FK-1412[0-S 70 e e — =
M14X1.5 12 58 52.5 55 3.5 — 19.6 6 17
FK-1412]-C 78 8 10 8.8 10
FK-1417[1-S 97 - —- == —
M14X1.5 17 80 74.5 55 4 1.5 19.6 6 17
FK-1417J-C 107 10 10 11 12
FK-1612[]-S 75! — == wapon e
M16X1.5 12 63 57.5 55 5 — 20 6 19
FK-1612[]-C 90 15 13.5 13.1 14

Note) Urethane cap specification is not available for FK-0404 and FK0604.

FK - 14 (12| m-¢C

\— With/Without cap S: Without cap
C: With cap
R: With urethane cap
Performance classification L: For low speed (Impactrate 0.3~1m/s)
M: For medium speed (Impact rate 0.3~2m/s)
H: For high speed (Impact rate 0.3~3m/s)

Stroke (indicated in mm)
External screw size  (indicated in mm)
Series name




4 .-’S/oftSﬂentSafety

[ RoHS Compliant

20000000

. Series Medium (M20~M25)

b Multiple-Oriﬁce

Fixed

<Characteristics>

WYith a fixed, specially-designed orifice structure,
an optimal impact absorption can be achieved,
even under variable operating conditions.

M The main unit can also be used as a stopper.

(No external stopper required)
M\e have three available types to accommodate

yarious speeds.

For low-speed: L, for medium-speed: M, for high-

speed: H

BMUrethane cap specification is also available.

W2 or more of this product can be used in parallel.

MThis product can also be custom-designed for
optimal impact absorption.

<Specifications>

-
©
ke
8 Model FK-2016L-0] |FK-2016M-D| FK-2016H-[1| FK-2022L-[] |FK-2022M-D|FK-2022H-D FK-2050L-R | FK-ZOSOM-R| FK-2050H-R
wn lax. absorption energy  J (kgf-m) 284 (3.00 44.1 (4.5) 98 (10)
O Stroke mm 16 22 50
<L Max, equivalent mass kg (kgf) 230(230) 60 (60) 25 (25) T3 (73) 30(30) 16 (15) 30(30) 15(15) 8(8)
4 Range of impact rate rmis 0.3~1 0.3~2 0.5~3 0.3~1 0.53~2 0.3~3 0.3~2 0.3~3 0.3~3
= Max. drag M (kgf) 3528 (3609 3920 (400) 4500 (500
UC)) Max. cycle rate cycle/min 60 60 30
Max. absorption Jirmin 345 392 480
energy per minute {kgf-rm/min) (35) (400 (50)
Recouering power of he pistonred M (kgf) 18.1 (1.85) or lower 39.2 (4) or lower 39.2 (4) or lover
Operating temperature S —5~70 -5~70 -5~70
Mass: (5 type) g 147 163 294
(C type) g 168 178

Mote) Insert 2 in the [Jto order without a cap, and insert C inthe [ to order with a cap (R if ordering urethane cap).

Model FK-2530L-01[FK-2530M-CI| FK-2530H-0| FK-2540L -1 [FK-2540M-C1| FK-2540H-01 | FK-2550LR | FK-2550M-R | FK-2550H-R

lax. absorption energy  J (kgf-m) 882 (9.0) 117 (12) 147 (18)
Stroke mm 30 40 50
Max. equivalent mass kg (kgf) 38003800 | 175(175) 75 (75) 480 (4800 | 235(235) 30 (30 100 (100 50(50) 30 (309
Range of impact rate mis 0.3~1 0.3~2 0.5~3 0.3~1 0.5~2 0.3~3 0.3~1.5 0.3~2 0.3~3
Max. drag N (kgf) 6370 (650) 6370 (650) 6370 (650)
Wax. cycle rate cyclefmin 60 60 30
Max. absorption Jmin 430 430 637
energy per minute {kgf-rm/min) (50) (50) (65)
Recouering power of he pistonred M (kgf) 29.4 (3.00 or lower T1.6(7.3) or lower 33.2 (4) or lover
Operating temperature oG -5~70 -5~70 -5~70
Mass: (S type) g & 437 516

(C type) g 391

Mote) Insert S in the [ to order without a cap, and insert C in the [ to order with a cap (R if ordering urethane cap). (-5 is not available for FK-2540.)
Mote) Urethane cap is the only available specification for FE-2022, 2050, and 2550 with a cap.

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual.

* Do not turn the oil inlet screw located at the bottom of the main unit,

* Ensure that sufficient mounting strength is secured for this product, (As a
guideline, it should be 2to 3 times the maximum drag listed in the catalogue.)

* Do not use this product in a vacuum or a location where it may come in contact with oil.
* Ensure that an eccentric load is not applied to the soft absorber, (Allowable
eccentric angle: 2,57 Allowable eccentric angle in FK-2050 and 2550: £1.0°
* Urethane caps are consumable goods that need fo be replaced with new ones if necessary.
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W <«E* M EK series Medium (M20~M25)

Dimensions

A = Standard nut Urethane cap
(width acrossflat L)
¥
— + = 1 % s =T
&
T
F (E)
5] B B H B ]
) c

w

o

_h

r+

<Dimensions:> >

o

Model A B C D E F 6G H al J K L M al wn

FK-201n6[]-S 93 == __ _

B M20X1.5 16 7 63 14 6 217 8 24 9‘
FK-2016[]-C 110 17 18 17 18 o
FK-2022[ ]S 112 — — e e

M20X1.5 22 90 76 14 6 277 8 24 @
FK-2022[]-R 126.5 — — 14.5 18 ==
FK-205001-R M20X1.5 | 50 | 2235 [1565 | 1415 | 15 6 — — 217 8 24 17 18
FK-25301-S 140 = — — —

M25X1.5 30 110 g5 15 8 37 10 32
FK-2530[]-C 158 18 22 18 22
FK-2540[]-C M25X1.5 40 185.5 1245 | 109.5 15 3 21 22 37 10 32 26 22
FK-2550[1-R M25X2.0 50 228 160 145 15 8 e S 37 10 32 18 22

Note) Urethane cap is the only available specification for FK-2022, 2050, and 2550 with a cap.

FK -20 (16| M-[c

——— With/Without cap S: Without cap
C: With cap
R: With urethane cap
Performance classification L: For low speed (Impactrate 0.3~1m/s)
M: For medium speed (Impact rate 0.3~2m/s)
H: For high speed (Impact rate 0.3~3m/s)

Stroke (indicated in mm)
External screw size  (indicated in mm)
Series name




¥ <K Series Large (M27~M36)

CRoHS Comphant ) Multiple-Orifice Fixed

W\ith a fixed, specially-designed orifice structure,
an optimal impact absorption can be achieved,
even under variable operating conditions.

M The main unit can also be used as a stopper. (No
external stopper required, except for FK-3625A])

W\e have three available types to accommodate
yarious speeds.

For low-speed: L, for medium-speed: M, for high-speed: H

BMUrethane cap specification is also available.

W2 or more of this product can be used in parallel.

MThis product can also be custom-designed for
optimal impact absorption.

. - =
P <Specifications>
‘E Model FK—ETESLEI|FK—2?25M-D|FK—2?25H-D FK-SOSSL-I:I|FK-3035M-|:1FK-3035H-|:| FK-36208L 2 FK-%EEQHJC| FK-36208HL FK-SESULEI|FK-355§IMD|FI{-SESUHD
O Max. absorption energy  J (kgf-m) T3 (8.1 136 (20) 150{15.3) 200 (20.4) 392 (400
wn Stroke mm 25 35 25 50
O Max. equivalent mass kg (kaf) 420 (4200 | 105 (1003 | 47 (47) | 1560 (15607 | 3B0 (3307 | 173173 2000 200 1450 AT IET) | TR (TA4Y | 306 (308)
{ Range of impact rate s 0.3-1 0.3~2 0.3-3 0.3~1 0.3~2 0.3~3 0.3-1 0.3~2 0.3~3 0.3-1 0.3~2 0.3~3
4= Mazx. cycle rate cydle/min 60 30 30 30
qa Max. absorption Jrrin 538 1176 1500 2352
1) energy per minute {kaf-rmvmin) (55 {120) (153) (240)
Max. drag M (kgf) B3T0 (B50) 14700 (1500 25000 (2557) 21110 (2154)
Recouering power of the pitonrod N (kgf) 27.3(2.78) or lower 47,1 (4.8) or lower 100 (10.2) or lover 68,6 (7.0) or lower
Operating temperature o _5-70 570 _5-.70 _5-.70
Mass: (S type) g 341 628 = 177
(Ctype) g 385 681 900 1259

Note) Insert S inthe [ to order without a cap, and insert C in the [ to order with a cap (R if ordering urethane cap). (-5 is not available for FK-36251)
Mote) Urethane cap specification is not available for the FK-2725 series.
Mote) A urethane cap (OP-090M36B) may be added to FK-362501-C.

*FK-3625AL-C, FE-3625AM-C, and FK-3625AH-C will be available soon

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual. * Ensure that an eccentric load is not applied to the soft absorber.

* Do not turn the oil inlet screw located at the bottom of the main unit. {Allowable eccentric angle: £2.5°)

* Ensure that sufficient mounting strength is secured for this product, (As a " We recommend that you use it with an external stopper (OP-
guideline, it should be 2to 3 times the maximum drag listed in the catalogue.) 020",

* Do not use this product in & vacuum or a location where it may * Urethane caps are consumable goods that need to be replaced
come in contact with oil, with new ones if necessary.
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e Dimensions
’*\ B F [ st B E—K s |
I S S N S R, ——— S | S S ) S ) S e L R N N EEE

Metallic ca

Urethane ca
Canbe adde:
as an option

(sl]

FK-362540 w
@]
_h
—+
<Dimensions> >
Model A B (i D E F al H @l J K L M ol O
FK-27251-S 117.5 — — == - w0
M27X1.5 25 92.5 775 15 8 37 10 32 )
FK-2725[1-C 137.5 20 23 —_— — =
FK-3035[1-5 171.5 — —_— — —_— o
M30X1.5 35 136.5 | 116.5 20 10 41.6 14 36
FK-3035[1-C 190 18.5 27 25 27 D
FK-3625A1-C M36X1.5 25 150 106.5 86 14 12 18.5 31 531 10 46 235 34 _‘
FK-3650]-S 218.5 —_— —_ — —
M36X1.5 50 168.5 | 148.5 20 12 531 15 16
FK-3650[]-C 238 19.5 33 243 33

<Key to Model Number>

FK

27

25| M

C

——— With/Without cap

Performance classification

Stroke

External screw size

Series name

S: Without cap

C: With cap

R: With urethane cap

L: For low speed (Impact rate 0.3~1m/s)

M: For medium speed (Impact rate 0.3~2m/s)
H: For high speed (Impact rate 0.3~3m/s)
(indicated in mm)

(indicated in mm)
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[ RoHS Compliant ] Optional Parts

; Stopper nut ; : -
Model Eccentric angle adaptor - - Holder with a switch Flange Liquid-proof cap Urethane cap
Without cap With cap
FK-10087-" OP-010PB OP-020PB-5 OP-020PB-C - OP-040PB FK-100800-C-060 | OP-0S0M104
FK-121000-" OP-010KB OP-020KEB-5 OP-020KB-C OP-030KB-2 OP-040KB FK-121000-C-060 | OP-030M124
FK-141200- OP-O10RD OP-020RB-S OP-020RB-C OP-030RE-2 OP-040RB FK-141200-C-060 |  OP-030M 144
FK-141700- — OP-020RB-S OP-020RB-C — OP-D40RB — OP-030M14B
FK-161200-" OP-010XB OP-020HB-S OP-020HB-C OP-030HB-1,2 OP-040%B FK-161200-C-060 |  OP-030M164
FK-20160-" OP-010EB OP-020EB-5 OP-020EB-C OP-030EB-1.2 OP-040EB FK-2016[0-C-060 | OP-0S0MZ04
FK-2022[1-™ — OP-020EB-5 OP-020EB-C — OP-040EB — OP-030M 204
FK-206007-" -— OP-020EB-5 OP-020EB-C -— OP-040EB = OP-030M204
FK-253000-" OP-010GB OP-020GB-5 OP-020GB-C OP-030GB-1.2 OP-040GB FK-253000-C-060 |  OP-030M254
FK-254000-" — OP-020LB OP-020LB — OP-040GB — OP-030M 254
5 FK-255000-" -— -— - -— - - OP-090M254
0 FK-272500-" OP-010FB OP-020F B-S OP-020FB-C OP-030FB-1,2 OP-040FB FK-272500-C-060 -
i FK-303500-" OP-010TB OP-020TB-5 OP-020TB-C = OP-040TB FK-303500-C-060 |  OP-0S0M30A
8 FK-362500-™ — -— OP-020M36 - OP-040UB = OP-030M36B
O FK-365001-" OP-010UB OP-020UB-3 OP-020UB-C - OP-040UB = OP-030M 364
<L The following five types of optional parts are available for the FK series.
- EoP-01000] : Eccentric angle adaptor
— WOP-0201-S : Stopper nut (without cap)
@) OP-020]1-C : Stopper nut (with cap)
(9)) EOP-030C- : Holder with a switch
HOP-040]] : Flange
W FK-COOOCC-C-060 : Liguid-proof cap
HOP-090 : Urethane cap (This is a spare part for the =R type,
Please note that it cannot be used onthe -5 or
- types.)
Urethane caps are consumable goods that need 1o be replaced with new ones if necessary,
Mote) Insert one of the following symbols in IO according to the external size.
M10----PB M25----GB
M12----KB M27----FB
M14----RB M30----TB
M16----HB M36----UB
M20----EB

*Model indication (4 digits and 1alphabet) is inserted in O of FK-OOOOO-C-060.

*Standard nuts are sold separately as well.

For FK-0404: M04 nut
For FK-0604: MO6 nut
For FK-1008: M10 nut
For FK-1210: M12 nut
For FK-1412: M14 nut
For FK-1417: M14 nut
For FK-1612: M16 nut
For FK-2016: M20 nut
For FK-2022: M20 nut
For FK-2050: M20 nut
For FK-2530: M25 nut
For FK-2540: M25 nut
For FK-2550: M25 nut
For FK-2725: M27 nut
For FK-3035: M30 nut
For FK-3625: M36A nut
For FK-3650: M36 nut



CRoHS Complant ) OPtional Parts

- %ft Silent Safety se ries

. . Standard With ca
B Adjust so that it stops Tmm before the stroke end, P Common dimensions
and fasten with the main Unit's nut until secured. Model OP-020L1-S OP-020L1-C Mass g
OP-020*.5 OP-020%-C A B € D E F
{Without cap) {With cap) S 6
OP-020PB-SC| 10 15 16 15 13 MIoX1
o
TE——————— N _r S 6
N T . i OP-020KB-SC| 12 16.2 16 16.2 14 M12X1
B e - A c| s
s | 10
3 5 OP-020RBSC| 12 19.6 20 19.6 17 M14X1.5
c| 17
s | 15
OP-020HB-SC| 15 219 30 21.9 19 M16X1.5
c | 28
s | 46
OP-020EBSC| 20 27.7 47 277 24 M20X1.5
c | e8
s | 65
OP-020GBSC| 20 37 32 37 32 M25%1.5
c | 102
w
OP-0201B — — 50 37 32 M25X1.5 153 o
—h
s | 90 =t
OP-020FB-SC| 35 37 55 37 32 M27X1.5
c | 137 i
s | 129
OP-020TBSC| 38 41.6 58 11.6 36 M30X1.5 =T
c | 197 0
S | 291 O
OP-020UBSC| 45 53.1 65 53.1 46 M36X1.5 =
Note) When attaching, make sure that the side without C | 42 -
a bearing chamfer is the impact surface. OP-020M36 — — 45 53.1 46 M36X1.5 291 o
=

<Eccentric angle adaptor OP-010>

Guﬁrﬁ%ﬁfi&e B Model Al B | c ] oD E F & H | J K | Massg
. = e OP-010PB | 38 28 2 8 6 8 |MI6X15| 19 20 13 65 35
. OP-010KB | 48 35 3 10 5 10 |MISX15| 21 | 243 | 14 82 48
e ﬂm OP-010RD | 53 38 3 12 7 11 |M22X15| 24 | 277 | 19 95 84
it across Tt H) | OP-010XB | 60 45 3 12 7 12 |M22X15| 24 | 277 | 19 | 102 81
Wi zcross fat Y g OP-010EB | 68 49 3 16 10 14 |M27X15| 32 37 24 | 129 209
E OP-010GB | 107.5 | 67.5 | 10 30 15 16 |M36X15| 46 | 531 | 32 | 1975 639
E OP-010FB | 97 62 10 25 15 16 |M36X15| 46 | 531 | 32 | 170 587
HFL:A;PJ OP-010TB | 127 | 82 10 35 15 18 |M40X15| 50 | 577 | 36 | 239 852
| OP-010UB | 167 | 107 | 10 50 15 20 |M45X15| 55 | 635 | M 306 1273
When attaching the eccentric angle adaptor, screw it into the main unit until the cap for eccentric
& angle and the piston rod form a tight connection. While maintaining this position, fasten the main
& unit's nut until secured.
* If the eccentric angle adaptor is secured without establishing a tight fit, a sufficient stroke cannot

be obtained. Furthermore, if the eccentric angle adaptor is further screwed in, after it has formed a
tight connection, and then secured in place, the cap for eccentric angle cannot be pushed all the
way lo the stroke end.



.. »e000000
..
&
. _A’Soft Silent Safety
Yo
&
&

(RoHS Comprant ) OPtional Parts

W This is a mounting fixiure for soft absorbers, Model A B ¢ D E Mass g
. OP-040PB 25 18 M10X1 32 4 16
OP-040KB 25 18 M12X1 32 4 15
__&) 7 <® OP-040RB 34 24 M1431.5 45 4 30
@KJ OP-040XB 34 24 MI6X15 | 4.5 1 29
L%_] . OP-040EB 40 28 M20X1.5 6.5 12 109
OP-040GB 54 40 M25X1.5 9 12 206
7 OP-040FB 50 36 M27X1.5 9 12 157
& Adil OP-040TB 65 45 M30X1.5 11 14 344
OP-040UB 78 56 M36X1.5 14 16 566

| -
:
E Mideal for use in environments where oil splatler poses Model A B c D E Mass g
O a problem. FK-1008[]1-C-060 13 18 3 8 53 10
0 MEnsure that the cap is facing upward. If the cap is FK-121000-C-060 | 17 28 9.5 10 72 25
O facing sideways or downward, it cannol provide an FK-14120]-C-060 19 20 115 10 78.5 31
< effective means for liguid proofing. FK-16120]-C-060 21 24 95 12 a8 46
&= FK-2016[]-C-060 24 35 4 16 109.5 59
qa FK-2530[]-C-060 28 51 6.5 30 154.5 77
W FK-2725[]-C-060 30 50 5 25 1375 112
FK-3035[]-C-060 38 60 5 35 1915 255

Note) L, M or H is inserted in the [].

Wig

7UW
Ll )

Note) Liquid-proof caps are not sold separately.
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CRoHS Complant ) OPtional Parts

OP-030*-1 OP-030**-2

A J A F

S
Lol
] E
T
WWhen attaching a holder with no stopper function, ensure that there is a gap
| Clearance between the switch and the cap’s tip when the piston rod is pressed all the
way down to the stroke end. Othenwise, the swilch may become damaged by
s 9; the impact.
%ﬁ N B Set the holder's position so that the switch’s tip and the edge of the metallic ring n
. L | onthe rod cap are at least 0.5mm apart. Otherwise, it will not work properly. o
£l . wpa & .
MFor switch specifications and precautions for use, please refer to page 69. o
et
<Dimensions> 5
Model A B aC D E F G H | J Mass g w0
OP-030KB-2 29 21 8 10 8 8 19.6 13.1 16 — 38 O
=
OP-030RB-2 29 21 10 12 8 8 19.6 14.1 17 — 34 o
OP-030HB-1 25 21 13.5 12 15 8 21.9 15.5 19 9 36 1)}
OP-030HB-2 40 21 13.5 12 15 8 21.9 15.5 19 - 46 a
OP-030EB-1 30 21 18 16 17 8 28 18 24 9 59
OP-030EB-2 50 21 18 16 17 8 28 18 24 - 80
OP-030GB-1 20 21 22 30 18 8 32 205 29 9 51
OP-030GB-2 37 21 22 30 18 8 32 20.5 29 — 82
OP-030FB-1 32 21 24 25 20 8 34.6 21 30 9 68
OP-030FB-2 56 21 24 25 20 8 34.6 21 30 = 107
BCautions for Using the Switch Model GXL-8F specifications
1) Do not use when itis in a ransient state after the power is wrned on (approx. Item Summary Specification
10ms) Cetctincdistame |Standard detectad object 15X15X1 (Iran) 1.8mm
: ) . ! I Power voltage 12~24VDC+10%
2) Keep the cables as short as possible when using in places with a lot of noise.  [onanpin o 15mA of lower
Also, please take all precautions, such as avoiding the parallel wiring of Behaviour form NO type
electric lines and power lines, as well as wiring within the same condulit BT MO B
P ) i ) 4 . ) Ui Output capacity (with 26V0C power valtage) | 100mA or lower
3) Ensure that the swilch does not come in direct contact with thinner-type Protection feature Comes with a suige atsorplion el
chemicals. Reshole AL100mA inflowing curent 1V or lower
4) Because it does not have a shortcircuit protection circuit, wiring must be AbmApngeonal. | 0.4 of loiwer
Input/Output circuit diagram  Operation indicator light
e L | Brow) Red LED

{lights up when the outputis ON)

L 12-24v
Hack)] DC10%

:Oulput(
10 (Bilug)

Resonse eqency 500HZ

I pgpdre 0~-55°C

| il srap b -30-80°C

bl g iy 45~-85%RH

| e v by 35-95%RH

Lead wire Ength Approximately 1m
M a s s|Including cable Approximately 11g
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[ RoHS Compliant

20000000

Series (M12~M16)

§ Multiple-Oriﬁce

Adjustable

<Characteristics>

WWith an adjustable multiple-orifice structure, an
optimal impact absorption can be achieved by

making adjustments,
operating conditions.

even under variable

M This product is a long-stroke type that is suitable
for high-speed (3m/s) collisions.

<Specifications>
Model FL-1214H-[] FL-1417H-[] FL-1620H-

Max. absorption energy J (kgf-m) 5.4 (0.55) 147 (1.5) 17.6(1.8)
Stroke mm 14 [ 20
Max, equivalent mass kg (kaf) 30030 a0 (50 B0 (B0
Range of impact rate m's 0.3~3 0.3~3 03-3
Max. drag M (kgf) 1156 (118) 2646 (270) 2646 (270)
Mazx. cycle rate cycle/min 60 60 &0
Mazx. absorption Jimin 38 176 235
energy per minute {kaff-m/min) o (18 (24
Recovering power of the piston rod M (kgf) 12,7 (1.3) or lower 157 (1.6) or lower 196 (2.00 or lower
Operating temperature il -5~70 -5~70 -5~70
Mass: (S type) q 46 80 124

(C type) g 43 85 136

Note) Insert S in the [] to order without a cap, and insert C in the [] to order with a cap (R if ordering urethane cap).

<Key to Model Number>

FL - 16

20

H-GC

WithAffithout cap S:Without cap

C: With cap

Performance classification  H: For high speed (Impact rate 0.3~3m/s)

<Precautions for Use>

* Do not use this product without carefully reading the attached owner's manual,

* e recommend that you use itwith an extemal stopper (Stopper nut OP-020%),

* Ensure that sufficient mourting strength is secured for this product. (A5 a
quidsline, it should be 2 to 3 times the maximum drag listed in the catalogue.)

* Do not use this product in a vacuum or a location where it
may come in contact with oil.

* Ensure that an eccentric load is not applied to the soft
absorber. (Allowable eccentric angle: £2.5°)

Stroke {(indicated in mm)
External screw size (indicated in mm)
Series name

<Adjustment Method>

* To adjust, turn the adjustment knob located at the bottom of
the main unit.

* Because the adjustment can be done in an analog manner, a
value between two integers on the indicator can he set.

* Once the adjustment is complete, secure with a lock screw
using the attached hex wrench.
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[Rc.)I:IS Compliant J Dimensions, Optional Parts

|
@G ci:1
|
1
|
T T T
‘ Standard nut ‘
/m
LT T EER
o | | L o g |
g || [ !
= EEEE
- |
4
<Dimensions>
Model A B c D E F 6G H ol J K L M N o
FL-1214H-S 84 = = @)
M12X1.0 14 70 595 | 10.5 3.5 15 5 16.2 4 14
FL-1214H-C 92 8 8 —h
—+
FL1417H-S 105 - -
M14X1.5 17 88 778 | 102 4 15 5 19.6 6 17
FL-1417H-C 115 10 10 >
FL-1620H-S 128 = - =3
M16X1.5 20 108 935 | 14.5 5 - 4.4 20 6 19 )
FL-1620H-C 143 15 13.5
O
= = = -
<Optional Parts> <Dimensions> o
Stopper nut  OP-020**-[] Without cap With cap 2
Modsl op-02000s | PozodIc | g | APPRERRle ) oy
A o c D model
oo ]
T FRR . 1 ILA )
— S 6
g e e I ———— =1 ; OP-020KB-S-C | 12 | 162 | 16 | 162 | 14 | FL-1214H
= il a (e 8
S| 10
A c OP020RBS-C | 12 | 196 | 20 | 196 | 17 | FL1417H Sl un
) o S| 15
Note) When attaching, make sure that the side without a OP-020HB-S-C 15 219 30 219 19 FL-1620H
bearing chamfer is the impact surface. C 28
Holder with a switch
OP-030HB-1 OP-030[ [ ]-2
A J A
: N
% ;
e ——— _Il
r e i o N
S S
D E G

Note) For switch specifications and precautions for use, please refer to page 73. (&
Mote) A holder with a switch cannot be used with the FL-1417 series.

<Dimensions>

Model A B sC D E F G H | J Applicable model Mass g
OP-030KB-2 29 21 8 14 8 8 19.6 131 16 - FL-1214H-C 38
OP-030HB-1 25 21 13.5 20 15 8 21.9 15.5 19 9 FL-1620H-C 36
OP-030HB-2 40 21 13.5 20 15 8 21.9 15.5 19 - FL-1620H-C 46

*Standard nuts are sold separately as well.
For FL-1214:M12 nut - For FL-1417: M14 nut  For FL-1620: M16 nut
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Double Direction Type Multiple-Orifice Fixed

M This product is a double-rod type that can absorb
impact from both directions.

MBecause of its multiple-orifice structure, a smooth
impact absorption is possible.

Midea for small spaces.

 —

©

0

| -

)

g <Specifications>

<L Mo del FW-1212L-C FW-16160-[] FW-20250- FW-25308-]

= Max. absorption energy Jikgf-m) 4.9 (0.5 137014 3820400 62,7 (6.4

Y— Stroke i T2 16 25 30

o Max, equivalent mass kg (kaf) 39 (35 30 (30 87 (87 140 (140

w Range of impact rate m's 0.3~1 03-2 0.3~2 03-2
Maz. drag M (kaf) 1078 (110) 2646 (270) 4300 (500) £370 (650)
Max, cycle rate cycle/min 60 60 60 60
Max, absorption Jmin 41 LiEl 343 430
energy per minute {kgff-rm/min) (4.2 [24) (35) (50
Recovering power of the piston rod M (kgf) T8 (0.8) or lovwer 17,6 (1.8) or lower 24 .5 (2.5) or lower 294 (3.00 or lower
Qperating temperature 2E -5~70 -5~70 -5~70 -5~70
Mass: (S type) q - 130 234 460

(T type) g 64 142 27 527

Note) Insert S in the [ to order without a cap, and insert C in the [ to order with a cap (R if ordering urethane cap).

<Key to Model Number>

— WithA#ithout cap

FW - 12 | |12

S: Without cap

C: With cap

L: For low speed (Impact rate 0.3~1mis)

M: For medium speed (Impact rate 0.3~2m/s)

Performance classification

Stroke {(indicated in mm)
External screw size (indicated in mm)
Series name

<Precautions for Use>

* Do not use this product without carefully reading the attached
owners manual.

* Ensure that sufficient mounting strength is secured for this product, (4s a
guideline, it should be 210 3 times the maximum drag listed in the catalogue.)

* It cannot absorb impact from both directions at the same time.

* Do not use this product in a vacuum or a location yhere it may
come in contact with oil.

* Ensure that an eccentric load is not applied to the soft
absorber. (Allovable eccentric angle: £2.5°C)

* Ensure that an external stopper is also used.
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Double Direction Type Multiple-Orifice Fixed

§
2
LG

= Standard nut
{Width across flat L)

| 8]

011 N | L

er . w
e o
—h
—+
<Dimensions> o
Madel A B C D E aF G aH [ J K L o
FW-12121-C M12X1.0 12 130 90 5 3.5 8 8 2 16.2 4 14 0
FW-1616M-S 134 _ - 6 O
M16X1.5 16 102 = 5 219 6 19 =
FW-1616M-C 164 15 13.5 6 o
FW-2025M-S 170 - - 6 @
M20X1.5 25 120 = 6 27.7 8 24 -
FW-2025M-C 204 17 18 6
FW-2530M-S 205 = = 6
M25X1.5 30 145 = 8 37 10 32
FW-2530M-C 241 18 22 6
<Optional Parts> <Compatible Chart for Applicable Models>
Stopper nut QP-020%*-[] Maodel A B C | Applicable model | Mass g
BWAdjust so that it stops Tmm before the stroke end, and fasten RRORRC | e | d52 | T4 | BRALLD g
with the main unit's nut until secured. OP-020HB-S | 15 | 219 | 19 | PW-1616MS 15
OP-020°%-S OP-020-C OP020HB-C | 30 | 21.9 | 19 | PW1616MC 28
(Without cap) (With cap) OP-020EB-S | 30 277 24 | FW-2025M-S 46
= _ OP-020EB-C | 47 | 27.7 | 24 | FW-2025M-C 68
el | T ) OP-020GB-S | 20 37 32 | FW.2530M-S 65
e 7’77’7{" ﬂ’i ’’’’’’’ . il
i} L o L OP-020GBC | 32 37 32 | FW2530MC | 102
A @
Note) When attaching, make sure that the side without a bearing chamfer
is the impact surface.

*Standard nuts are sold separately as well.
For FW-1212: M12 nut
For FW-1616: M16 nut
For FW-2025: M20 nut
For FW-2530: M25 nut
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[ R(;l;s Complant ) Short Stroke Type Single-Orifice Adjustable

7
Turn the sibted-driver groove 1o

desred positon.

E)
(93]

H

| |
isnne|
[ J
Standard nut
Wahwosﬂatnj*&ﬁ# = il inket I3roewe Br Phillips scrawd e
il inket (Groowe Br Phillips sc
Lock scraw ! * Do nok brn. "

<Dimensions>

Model A B 5 b] E F =1 H | J

= FS-2006L-5 M20%1.5 3 55 43 43 & & 2T 8 24

L FS-2506L-5 M25%1.5 & 85 43 43 £ 8 a7 10 32
E FS-2706L-5 M27%1.5 £ 518, 43 43 & 8 0 10 32

)

;
= Mo del FS-2006L-5 FS-2506L-5 FS-2706L-5
<f Max. absorption energy J{kgf-m) TR0 FLEA 156 (1.6)

q":' Stroke mm & & &

@) Max. equivalent mass kg (kaf) B0 (B0 a0 (a0 120(120)

) Range of impact rate m's 0.3~1 0.3-~1 0.3~1
Max. drag N (kgf) 3920 (400 5880 (600) T840 (800)
Max. cycle rate cycle/min 60 60 60
Max. absorption Jmin 8 il 156
energy per minute {kaf-m/min) (8.0 1) (6]
Recovering power of the piston rod M (kaf) 6.7 (1.7) or lower T9.6 (200 or lower 226 (2.3) or lower
Operating temperature £E -5~70 -5~70 -5~70
Mass g 114 210 221

<Key to Model Number>

FS - 20 06 |L-S

I—With;"u"‘.!ithout cap S:Without cap
Performance classification  L: For low speed (Impact rate 0.3~ 1mis)
Stroke (indicated in mm)
External screw size (indicated in mm)
Series name
<Precautions for Use> <Adjustment Method>
* Do not usethis product without carefully reading the attached cwner's manual, * To adjust, turn the adiustment knob with a slotted screw driver
" Ensure that an external stopper is also used. * Because the adjustment can be done in an analog manner, a

* Ensure that sufficient mounting strength is secured for this product. (As 4
quideling, it should be 2 to 3 times the maximum drag listed in the catalogue.)

* Do not use this product in a vacuum or a location where it
may come in contact with ol

* Ensure that an eccentric load iz not applied to the =oft
absorber. (Allowable eccentric angle: £2.5%)

value between twaointegers on the indicator can be set.

*Standard nuts are zold separately as well.
For FS-2006: M20 nut
Faor FS-2506: M25 nut
For FS-2706: M27 nut
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o |

""T i Standard nut
(Width across Az )

A

é -

g/

L1

[

<Dimensions>
Iodel B o] D sE = G H |
Fy-zo08L-2 M20X1.5 8 55 47 5 i3] TR 8 24
FW-2508L-5 W25 .5 8 55 47 = i} 5] 37 10 32
Fv-2708L-8 M27X1.5 2 55 47 3 25 37 10 32 g
i
3
Mode| Fy-2008L-5 FW-2508L-5 FW-2708L-5 e
Max. absorption energy J (kgf-m) 28 (0.9 13.701.4) 186 (2.00 o
Stroke mm 8 ] 8 g
Max, equivalent mass kg (kgf) TJO T 1100110 1501500 -
Range of impact rate m/s 0.3~1 0.3~1 0.3~1 O
Max. drag M (kaf) 3430 (350) 5390 (550) 7350 (750) 2
Mazx, cycle rate cycle/min 60 60 60
Max, absorption Jmin 88 137 196
energy per minute (kaf - mmin) (9.0) 14 (20
Recovering power of the piston rod M (kgf) 14.7 (1.5) or lower 216 (2.2) or lower 23.5(2.4) or lower
Operating temperature e -5~70 -5~70 -5~70
Mass q 108 199 2067

<Key to Model Number>

FV - 20

L -

)

\— WithAffithout cap

S:Without cap

Performance classification  L: For low speed (Impact rate 0.3~ 1m/s)

Stroke (indicated in mm)
External screw size (indicated in mm)
Series name

<Precautions for Use>

Do not use this product without carefully reading the attached owner's manual,

%00 not turm the oil inlet screw |ocated at the bottom of the main unit.

#Ensure that sufficient mounting strength is secured for this
product. (As a guideline, it should be 2 to 3 times the
maximum drag listed in the catalogue.)

#Do not use this product in a vacuum or a location where it may
come in contact with oil.

#Ensure that an eccentric load is not applied to the soft
absorber. (Allowable eccentric angle: +2.5°)
s#Ensure that an external stopper is also used.

*Standard nuts are sold separately as well
For F-2008: M20 nut
For F-2508: M25 nut
For Fyv-2708: M27 nut
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Emergency Absorber Variable-Groove Orifice  Fixed

@16
[l
o ] I 3
e m =
2 y
o e f
MZ201.5 28 =
.'I' ih i ¥
]
o
i
&)
[T11] 7 °
(ea] [arl
L I
| |
| W—
O Standard nut 1 ¥
e (Width across flat 24)
- (21.7)
Q
w
]
< <Specifications>
:: Wodel FED-201 0M-C * This product is an affordable compact soft absorber for
@] Max. absorption energy J (kgf-rm) 136 (2.00 emergencies.
o Stroke - 10 * Light weight - made of aluminum.
Rl mhtiva ant mass kg (kaf) 30(30) * Asg an emergency absorber, it will lagt for approximately 100
uses,
Range of impact rate m's 05-2
Max. drag M (kgf) 6860 (700)
Recovering power of the piston rod M (kgf) 41.2(4.2) or lower
Operating temperature e -5-70
Mass q 73
<Key to Model Number>
FED- 20 10| M- C

— With/AWithout cap C: With cap
Performance classificationa M: For medium speed (Impact rate 0.5~2m/s)
Stroke (indicated in mm)
External screw size (indicated in mm)
Series name

<Precautions for Use>

* Do not use this product without carefully reading the attached absorber should be at least 12 times the stroke length. The
owrner’s manual. soft absorber should also be mounted so that it is
* Ensure that sufficient mounting strength is secured for this perpendicular halfway through the stroke.
product. (As a guideline, it should be 2 to 3 times the * Do not over-tighten the standard nut. (Tightening torque: 14.7H-m)
maximum drag listed in the catalogue.) * Do not use this product in a vacuum or a location where it may
* Never apply eccentric load to the piston rod. In particular, come in contact with oil.
when using in a rotating motion, the distance between the
rotational centre of the impacted part and the mounted soft "Standard nuts are sold separately as well.

For FEC-2010: M20 nut Black
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Emergency Absorber Variable-Groove Orifice  Fixed

<Specifications>

WModel FED-3020M-C
Mazx. absorption energy Jikgf-m) 98 (10)
Stroke mrm 20
Max. equivalent mass kg (kaf) 140 (140
Range of impact rate m's 0.5~2
Max, drag N (kgf) 11760 (12000
Recovering power of the piston od M (kgf) 68.6 (7.0) or lower
Operating temperature e -5-70
Mass (5 type) g 350

20
(Stroke)

20

]

AT

i gt =)
Standard nut =
(nidth across flat 36 H|L ___.-||H !
|| ] _
T1L01) | |°
(416) !_ 2| _
=l

M30X1.5

* This product is an affordable compact soft absorber for
emergencies,

* Light weight - made of aluminum.

* Ag an emergency absorber, it will last for approximately 100
uses,

6p)
o)
_h
'_|.
>
i
0]
o)
=i
o
®
=

<Key to Model Number>

FED - 30

20

- G

— With/Without cap C: With cap
Performance classificationa M: For medium speed (Impact rate 0.5~2m/s)
Stroke (indicated in mm)
External screw size (indicated in mm)
Series name

<Precautions for Use>

* Do not use this product without carefully reading the attached

owners manual.

* Ensure that sufficient mounting strength is secured for this
product. (As a guideline, it should be 2 to 3 times the
maximum drag listed in the catalogue.)

* Never apply eccentric load to the piston rod. In particular,
when using in a rotating motion, the distance between the
rotational centre of the impacted part and the mounted soft
absorber should be at least 12 times the stroke length. The

soft absorber should also be mounted so that it is
perpendicular halfway through the stroke.

* Do not use this product in a vacuum or a location where it may
come in contact yith oil.

* Do not over-ighten the standard nut. (Tightening torque:
29.4N-m)

*Standard nuts are sold separately as well.
For FED-3020: M30 nut Black



¥ <R FSB Series (M12, M14, M16)

[ R(;I;S Complant ) Multiple-Orifice (M12 is Single-Orifice) Fixed
| <Characteristics>

MHigh-performance stopper bolt (with an integrated
absorber)
MDesigned for easy mounting

.
© e z
-
5 Model FSB-1205-C FSB-1407-C FSB-1609-C Fiel Main unit SUM
W hax. abszorption enargy J {kaf-m) 068 {0.07) 25 {0.25) B{0G1) Cap Polyacetal
L& Stroke mm 5 7 3 Srfaereatment | Mainunit | Niriding treatment
‘I hax. equivalent mazs kg (kaf) 5 {5) 20 {20) 50 {50}
+— Range of impact rate miz 0310
4= Max, drag M kgt 588 (60} 1078 {110} 1960 {200}
UC)) hax. cycle rate yclaimin 45 G0 B0
hax. abzorption dimin B5 120 200
anargy par minuta ikgf-mimin} B .63) 2.2 {204y
Recovaring power of the piston rod M {kaf 4.9 or lower {0.5) 4.9 or lower {0.5) 9.8 or lower (1.0}
Cparating tem parature e -5770
Mass g 40 | 70 | 115

<Key to Model Number>

FSB - 16 | 09 -

WithAffithout cap C: With cap
Stroke (indicated in mm)
External screw size (indicated in mm)
Series name

<Precautions for Use>

* Do not use this product without carefully reading the attached
ovener’s manual.

* Ensure that sufficient mounting strength is secured for this
product. (As a guideline, it should be 2 to 3 times the
maximum drag listed in the catalogue.)

* Do not use this product in a vacuum or a location where it may
come in contact with oil.

* Ensure that an eccentric load is not applied to the soft
absorber. (Allowable eccentric angle: £2.5°)

* Do not over-tighten the main unit and nuts. Please use the
tightening torque as listed in the owner's manual.

* Due to the structure of this product, using the absorber (piston
rod side) in an upright position in a dusty environment causes the
dust to collect on the absorber, which may affect the durability.
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Dimensions
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<Dimensions>

Model A B © D E F G H J
FSB-1205-C M12X1.75 5 43 30 6 21 19 7/
FSB-1407-C M14X2 7 56 40 6 254 22 8
FSB-1609-C M16X2 9 74 55 10 8 21.7 24 10

* The screw pitch differs from other absorbers.

*Standard nuts are sold separately as well.
For FSB-1205: FSB-1205 nut
For FSB-1407: FSB-1407 nut
For FSB-1609: FSB-1609 nut
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Model Selection Form
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Model

‘.. %ft Silent Safety
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Survey on Product Use

Damper model

Quantity

Purpose

Information on specific usage (If (1) to (4) does not apply to you, please enter the information in the “"Other” section.)

1) Rack & Pinion (Work linear motion) : S (Distance travelled by work) mm
Bamper :T1 (Time it takes to travel S) sec
Rack : T2 (Time it takes to travel S in the reverse direction) sec
:r‘ Tt Work . Is lateral load applied to the damper’s rotating shaft?  yes no
————— P i . : Are the pinion and the rack always engaged? yes no
LL-‘ . :What is the rack made of?
2) Rack & Pinion (Work rotating motion) : Specifications of the corresponding rack (pitch circle diameter)  mm
T1T2 . 8 (Work rotating angle) degrees
4 :T1 (Time it takes to rotate 8 (forward direction)) sec
: T2 (Time it takes to rotate 9 (reverse direction)) sec
: Are the pinion and the rack always engaged? yes no
R ‘i} :What is the rack made of?
: Specifications of the corresponding pinion (pitch circle diameter) mm

. 8 (Rotational angle of the corresponding pinion) degrees
:T1 (Time it takes to rotate 8 (forward direction)) sec

: T2 (Time it takes to rotate 9 (reverse direction)) sec
:What is the pinion made of?

4) Directly attached damper rotatipg shaft . 8 (Work rotating angle) degrees
:T1 (Time it takes to rotate 8 (forward direction)) sec
: T2 (Time it takes to rotate § (reverse direction)) sec

. Is a lateral load applied to the damper’s rotating shaft? yes no
:If so, how much load?

Work N \2
Damper
A |
— -
5) Other

Presence or absence of overload

Operating Number oftimes usable Operation frequency Operating temperature
conditions Storage temperature Usage environment (contact with chemicals, oil, etc.) Yes - No
Your company’s name TEL
Division/Department FAX

Representative’s name
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Y ¥ S oft Absorber Selection Form

For linear motion

1. Please tell us your intended purpose for using a soft absorber. (What you intend to use it on and how?).

2. Please draw a simple diagram of the mechanism/device in which you intend to install the soft absorber and the shape of the mounting parts.

[Machine/Device] [Shape of Mounting Parts]

3. Please specify what kind of function and shape you would like to see in the soft absorber.
(You may skip this part if you do not have any particular preference)

<Function> <8hape>
Max. drag orless Total length mm or less
Deceleration or less Stroke mm
Recovering power orless External Screw type M X (pitch)
Braking time diameter | Non-screw type [ or less
Adjustment Method Fixed - Adjustable Cap Required - Notrequired

4. Please enter your impact conditions and usage environment.

Representative’s name

<Impact conditions> <Operating direction>

Impact rate mfs Horizontal Friction coefficient .= 1

Mass ofthe colliding object Perpendicular Facing upward - Facing downward
External thrust Slope From the horizontal surface 2 =
Operating cycle times/minutes *1 Please enter if using a conveyer, etc. (@]
Eccentric angle degrees *2 Positive value for downward direction (o}
@
<Using a cylinder> <Usage environment> R
Drive source Pneumatic pressure - Hydraulic pressure Ambient temperature °C wm
Internal diameter of the oylinder 9 Contact with liquid No - Yes o)
Pressure used Contact with dust No - Yes —
Number of units units Measures against copper ions None - Exterioronly - Full @
(@]
5. Please enter the number of units (expected number of mass-produced units) yourequire. __________ units (Monthly - Single order) e+
O
Your company’'s name TEL =3
. =Tl
Division/Department FAX o
=




Y <LEISoft Absorber Selection Form

For rotating motion

1. Please tell us your intended purpose for using a soft absorber. (What you intend to use it on and how?).

2. Please draw a simple diagram of the mechanism/device in which you intend to install the soft absorber and the shape of the mounting parts.

[Machine/Device] [Shape of Mounting Parts]

3. Please specify what kind of function and shape you would like to see in the soft absorber.
(You may skip this part if you do not have any particular preference)

<Function:> <Shape>
Max. drag or less Total length mm or less
Deceleration or less Stroke mm
Recovering power orless External Screw type M X (pitch)
Braking time diameter | Non-screw type ] or less
Adjustment Method Fixed - Adjustable Cap Required - Not required

4. Please enter your impact conditions and usage environment.

= <Impact conditions: <Operating direction>
B Impact rate mfs Damping direction Horizontal - Perpendicular - Inclination | degrees)
LL Mass of the collicing object Centre of gravity mm from the rotating shaft
External thrust Stopping position degrees from the horizontal surface |
= Angular velocity radfs Installation site mm from the rotating shaft
9 (pick one) degrees in seconds *1 Positive value for downward direction
4 Moment of inertia )
(@] Driving source torque <Usage environment-
0} Driving torque type Ambient temperature 2
6 Operating cycle times/minutes Contact with liquid No - Yes
48 Eccentric angle degrees Contact with dust No - Yes
*Based on the selzction caloulation example, please enter the information to the best of your knowledge. Measures against copper ions None - Exterioronly - Full

L)) Please enter the number of units (expected number of mass-produced units) yourequire.__________ units (Monthly - Single order)
©
EO Your company’s hame TEL

Division/Department FAX

Representative’s name
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FMC - FMA - FCA - FZAseries

For selection request, please fill in the form below and send it to us.
Bansbach Easylift of North America, Inc. 50 West Drive Melbourne, FL 32904 Phone: (321)253-1999 Fax: (321)253-5546

ft Absorber Selection Form

Company name
Address
Contact's division
1 =L
Contact's name FAX
E-mail
address

Sim pIe diagram (Please write down usage, etc.)

Type of metion Linear impact - Rotating impact | Thrust ‘ Cylinder - moter - others ( )
Motion direction Horizontal - Perpendicular - Inclination | Air pressure - Hydraulic pressure (MPa)
Mass of the colliding object (kg) | Cylinder diameter (,Zﬁ

Moment of inertia {(kgm?) | Cylinder rod diameter @

Impact rate (m/s) | Number of cylinders {pcs)
Travelling distance (m) | Motor output (kow)
Travelling time (sec) | Rotating torque (Nm)
Rotating degree (degree) | Ambient temperature (°C)
Rotating time (sec) | Operation frequency (times/min)
Falling distance (m) | Adherence of liquids or oils| Yes ( ] - No
Slope {degree) | Other adherence Yes ( ) - No

Dlstance betwesn center of oo and hrust (m) | Number of absorber holders (pcs)
Dlstance beween conter of oaon and absorber (m) | Demanded quantity Units/month - This time only

8P O
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