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Model Rated torque *Max. rotation speed 50rpm
+ =& " *kMax. cycle rate 10 cycle/min
FRTE2(E9)-100(GY) |\ 1 F0-8)X 10 Nom i d
(10x5 gf-cm)| xOperating temperature  0~50°C
-3 . o ; .
FRT-E2(E9)-200(G") 222100 +77) X10 f Nm”)‘ #*Weight 0.32g (with gear : 0.41g)
- gtr-c *Body and cap material Polycarbonate (PC)
3 )
FRT-E2(E9)-300(G*) Ezioo ;8 8) X1o ol cNmn)] *Rotating shaft material Polyacetal (POM)
— *kGear material Polyacetal (POM)
. (4+1)X10°2 N-m
FRT-E2(E9)-400(G") (40£10 gf-cm)| *Oitype Silicone oil

Note 1) Rated torque measured at a rotation speed of 20rpm at 23°C

Note 2) Gear model number has G1 and G2 at the end

Note 3) Torque can be customized by changing the oil viscosity (see Customizable Torque Chart on page 52) &
Note 4) Model E9 is a customized product with a one-sided mounting

Gear Specifications

G1 (for E2) G2 (for E9)
Type Standard spur gear | Standard spur gear
Tooth profile Involute
Module 0.6
Pressure angle 20°
Number of teeth 10 11
Pitch circle diameter 06 6.6

Damper Characteristics

i 0.8t Speed characteristics of the FRT-E2 series
1. Speed characteristics (Measurement temperature : 23°C)
A rotary damper's torque varies according to the rotation speed. In Eosf 400
general, as shown in the graph to the right, the torque increases as é
the rotation speed increases, and the torque decreases as the %
S

0.4} 300
rotation speed decreases. In addition, please note that the starting 0.2F /////i fgg

torque slightly differs from the rated torque.

2. Temperature characteristics 35 10 20 30 40 50
A rotary damper's torque varies according to the ambient (Rotation speed : rpm)
oy . . 0.6} Temperature characteristics of the FRT-E2 series
temperature. In addition, as shown in the graph to the right, the (Rotation speed : 20rpm)

torque decreases as the ambient temperature increases, and the 051 \
torque increases as the ambient temperature decreases. This is 2 04r \mo
because the viscosity of the silicone oil inside the damper varies 08

300
according to the temperature. When the temperature returns to e o2r \zoo

normal, the torque will return to normal as well. oar 100

ob— L L L L L
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(Ambient temperature °C)

rque(cN-m)
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<Specifications> 2105/, |
Model Rated torque
- Max. rotation speed
X (2£0.7)X10°®  N-m &
Fhil-G2-20016) (20+7 gf-cm) #Max. cycle rate
FRT-G2-300(G") (\’Zig) ;83))(1 0-° f N-m *QOperating temperature
(30¢% gf-cm) #Weight

(4.5£1)X10"®*  N-m

(4510 gf-cm) . .
*Rotating shaft material
(6+1.2)X10°° N-m

FRT-G2-600(G*) (60+12 gf-cm) *Gear material
*0il type

(10+2)Xx107° N-m
(100+£20 gf-cm)
Note 1) Rated torque measured at a rotation speed of 20rpm at 23°C

Note 2) Models with gear bears G1, G2, or G3 at the end of their model numbers

FRT-G2-450(G*) *Body and cap material

FRT-G2-101(G")

Note 3) Torque can be customized by changing the oil viscosity (see Customizable Torque Chart on page 52) &
Note 4) The diagrams above are outline drawings of FRT-G2-***, Please refer to the diagrams at the right for G2 and G3.

Gear Specifications

G1 G2 G3
Type Standard spur gear | Profile shifted spur gear | Standard spur gear
Tooth profile Involute
Module 0.5 1.0 0.8
Pressure angle 20°
Number of teeth 14 10 11
Pitch circle diameter o7 210 28.8
gggf?igide%r(n modification = +0.375 _
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0.69 (with gear: G1:0.89 G2 : 1.0g G3: 0.99)
Polycarbonate (PC)

Polyacetal (POM)

Polyacetal (POM)

Silicone oil
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(Cir‘cumference) (Circumference)
<FRT-G2-***G1>
50rpm
10 cycle/min
0~50°C

(Gircumference)

<FRT-G2-***G2> <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 torque will return to normal as well.

Speed characteristics of the FRT-G2 series

15¢ (Measurement temperature: 23°C) 101
g1O
50 600
T |
) 450
2 05t //soo
I //_///__————/zoo
ol L L L L '
35 10 20 30 40 50
(Rotation speed:rpm)

12 Temperature characteristics of the FRT-G2 series

“T (Rotation speed : 20rpm)
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<Specifications>
*Max. i
Model Rated torque Damping direction Nietk. treltion spesd 50rpm
- *Max. cycle rate 10 cycle/min
(20+6)X107° -m _—
FRT-C2-201(G1) (200+60 gf-cm Both directions %Operating temperature 0~50°C

FRT-C2-301(G1)

Both directions

FRN-C2-R301(G1)

N

C
(30+£8)X10°° N-m

C

N

(30+8)X10°° -m

FRN-C2-L301(G1)

)
(300+£80 gf-cm)
)

(300+£80 gf-cm

Clockwise

Counter-clockwise

Note 1) Rated torque measured at a rotation speed of 20rpm at 23°C
Note 2) Gear model number has G1 at the end
Note 3) Torque can be customized by changing the oil viscosity (see Customizable Torque Chart on page 52) (&

*Weight

*Body and cap material
**Rotating shaft material
*Gear material

*Qil type

FRT-C2 : 2.1g, FRN-C2 : 3.2g (with gear : +0.3g)
Polycarbonate (PC)

Polyacetal (POM), metal (only in FRN-C2-*301)
Polyacetal (POM)

Silicone oil

Type Standard spur gear
Tooth profile Involute
Module 0.8
Pressure angle 20°
Number of teeth 11
Pitch circle diameter 8.8

Gear Specifications

Damper Characteristics

Speed characteristics of the FRN/T-C2 series
(Measurement temperature : 23°C)

301

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 1+
torque slightly differs from the rated torque.

2. Temperature characteristics %% 10 20 30 20 50

i . , . (Rotation speed : rpm)

A rotary damper's torque varies according to the ambient Temperature characteristics of the FRN/T-C2 series
temperature. In addition, as shown in the graph to the right, the

(Rotation speed : 20rpm)
torque decreases as the ambient temperature increases, and the a3k \
301

torque increases as the ambient temperature decreases. This is \
201

because the viscosity of the silicone oil inside the damper varies
according to the temperature. When the temperature returns to 1k
normal, the torque will return to normal as well.
8 (‘) 1I0 2IO SIO 4IO 5IO
(Ambient temperature °C)

201

Torque(cN-m)
N

Torque(cN-m)
N
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) Rotary Damper [Bi-Directional]

Model Rated torque Damping direction
(50+10)X10™% N-m o
FRT-D2-501(G2) (500+100 gf-cm) Both directions
+ =8 .
FRT-D2-102(G2) (TR020) X149 Nem Both directions
(1000+200 gf-cm)
(150+30)X10™% N-m _—
FRT-D2-152(G2) (15004300 gf-cm) Both directions
FRN-D2-R501(G2) (50£10)X10°%  N.m | Clockwise
FRN-D2-L501(G2) (500+£100 gf:cm)| Counterclockwise
FRN-D2-R102(G2) (100£20)X107°  N-m | Clockwise
FRN-D2-L102(G2) (1000+200 gf-cm) | Counter-clockwise
FRN-D2-R152(G2) (150+£30)X10°®  N-.m | Clockwise
FRN-D2-L152(G2) (1500+£300 gf-cm)| Counter-clockwise

Note 1) Rated torque measured at a rotation speed of 20rpm at 23°C
Note 2) Gear model number has G2 at the end
Note 3) Torque can be customized by changing the oil viscosity (see Customizable Torque Chart on page 52) &

Gear Specifications

coefficient

Type Profile shifted spur gear
Tooth profile Involute
Module 1.0
Pressure angle 20°
Number of teeth 12
Pitch circle diameter 212
Addendum modification +0.375

(19)
...

*Max. rotation speed
*Max. cycle rate
*Operating temperature
*Weight

*Body and cap material
*Rotating shaft material
*Gear material

*Qil type

Damper Characteristics

*RT/FRN-D2 series

Fixed

(19)
13

[Uni-Directional]

214.75
1
|
|
40
50

<Specifications>

50rpm

10 cycle/min

0~50°C

FRT-D2 : 8.3g, FRN-D2 : 11.8g (with gear : +0.6g)
Polycarbonate (PC)

Polyacetal, metal (FRT: POM, FRN: SUS)
Polyacetal (POM)

Silicone oil

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 sk
normal, the torque will return to normal as well.

20

Torque(cN-m)
>

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

152

20

Torque(cN-m)
>

Temperature characteristics of the FRN/T-D2 series

(Rotation speed : 20rpm)
15
152

T 5o

10 20 30 40 50
(Rotation speed : rpm)
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(Ambient temperature °C)
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<Specifications>
Model Rated torque *Max. rotational speed 50rpm
(20+6)X10°° N-m )
-8 - k| .
FRT-S1-201 (200460 gf-om) Max. cycle rate 10 cycles/min
(30+8)X10-° Nem *Qperating temperature 0~50°C
FRT-S1-301 )
(300+£80 gf-cm) *Weight 39
Note 1) Rated torque measured at a rotational speed of 20 rpm at 23°C *Main body material Polyacetal (POM)
Note 2) Torque can be customized by changing the oil viscosity. *Rotating shaft material Polyacetal (POM)
(See Customizable Torque Chart on page 52.) &
*Qil type Silicone oil

Damper Characteristics

50 Speed characteristics of the FRT-S1 series
1 Speed characteristics I (Measurement temperature : 23°C)

: 301
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.
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2. Temperature characteristics 10 20 30 40 50
A rotary damper's torque varies according to the ambient s.0r (Rotation speed ; rpm)
e . : Temperature characteristics of the FRT-S1 series
temperature. In addition, as shown in the graph to the right, the a0k (Rotation speed : 20rpm)

torque decreases as the ambient temperature increases, and the =

E 3ol
torque increases as the ambient temperature decreases. This is és'o \ N
because the viscosity of the silicone oil inside the damper varies r'3.’2.0- 01
according to the temperature. When the temperature returns to e 1ok

normal, the torque will return to normal as well.

ob— 1 L L L L
0 10 20 30 40 50

(Ambient temperature °C)
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Model Rated torque #Max. rotational speed 50rpm
1 +20)X10°° N-
FRT-N1-102 E 1 %OO 0 J_rO; 0 00 e mn; *Max. cycle rate 10 cycles/min
—— (180+36)X10™> N-m *QOperating temperature 0~50°C
(1800+360 gf-cm) *Weight 8.2g
Note 1) Rated torque measured at a rotational speed of 20 rpm at 23°C *Main body material Polyacetal (POM)
Note 2) Torque can be customized by changing the oil viscosity. *Cap material Polyacetal (POM)
(See Customizable Torque Chart on page 52.) & . X
*Rotating shaft material Polyacetal (POM)
*0Qil type Silicone oil

Damper Characteristics

sor Speed characteristics of the FRT-N1 series
1. Speed characteristics o5L  (Measurement temperature : 23°C) 182
A rotary damper's torque varies according to the rotation speed. In £ 20f 15
general, as shown in the graph to the right, the torque increases as 3 sl
the rotation speed increases, and the torque decreases as the % iok
rotation speed decreases. In addition, please note that the starting =
torque slightly differs from the rated torque. o
2. Temperature characteristics 0 10 20 30 20 50
A rotary damper's torque varies according to the ambient 25 (Rotation speed : rpm)
temperature. In addition, as shown in the graph to the right, the A it s
torque decreases as the ambient temperature increases, and the Tl \132
torque increases as the ambient temperature decreases. This is 3
because the viscosity of the silicone oil inside the damper varies % 10F 102
according to the temperature. When the temperature returns to e sk
normal, the torque will return to normal as well.
s 10 20 20 20 50
(Ambient temperature °C)
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Rotary Damper

<Specifications>

Model Rated torque

FRT-L1-202

(200£40)X10™° N-m
(2000+400 gf-cm)

FRT-L1-302

(8300+60)X10° N-m
(3000+600 gf-cm)

Note 1) Rated torque measured at a rotation speed of 20rpm at 23°C
Note 2) Torque can be customized by changing the oil viscosity

(see Customizable Torque Chart on page 52) &

*Max. rotation speed
*Max. cycle rate
*Operating temperature
*Weight

*Body and cap material
*Rotating shaft material
*Oil type

50rpm

10 cycle/min
0~50°C

14.1g
Polycarbonate (PC)
Polyacetal (POM)

Silicone oil

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.

. 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.

40}

Speed characteristics of the FRT-L1 series
(Measurement temperature : 23°C)

E 30}
= 202
A
$ 201
=3
(<)
= 1o}
ol n n n L L
35 10 20 30 40 . 50
(Rotation speed : rpm)
40k Temperature characteristics of the FRT-L1 series

Torque(cN-m)

101

<0F 302
20} k 50

R

20 30 40 50
(Ambient temperature °C)
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<Specifications> 15 L.s
Model Rated torque Damping direction Hon el e Sorpm
1+02 N-m *Max. cycle rate 10 cycle/min
FRT-K2-103 (102 gtssm] Both directions *Operating temperature 0~50°C
FRN-K2-R103 1+0.2 N-m Clockwise *Weight FRT-K2 : 78.3g, FRN-K2 : 56.69
FRN-K2-1103 (10+2 kgf-cm) | Counterclockwise #Body and cap material  Polycarbonate + glass fiber
Note 1) Rated torque measured at a rotation speed of 20rpm at 23°C *Rotating shaft material Metal (SUS)
Note 2) Torque can be customized by changing the oil viscosity %0i L .
il type Silicone oil

(see Cutomizable Torque Chart on page 52) &
Note 3) Dampers with gear can also be custom ordered.
Note 4) FRT/N-K2 series is a modified series of the FRT/N-K1 series to accommodate bearings

Damper Characteristics

S 3F Speed characteristics of the FRN/T-K2 series
1. Speed characteristics (Measurement 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. o ‘ . . .
2. Temperature characteristics 3% 10 20 30 40 50
A rotary damper's torque varies according to the ambient (Rotation speed : rpm)
temperature. In addition, as shown in the graph to the right, the o e e e o S
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 T \m
0 10 20 30 4IO SIO
(Ambient temperature °C)

103

Torque(N-m)

Torque(N-m)

normal, the torque will return to normal as well.
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Model Rated torque Damping direction N rteion speedl SETRUI
2104 N-m *Max. cycle rate 10 cycle/min
FRT-F2-203 (2024 kgf-am] Both directions *Operating temperature ~ 0~50°C
3+ 0.8 N. *Weight FRT-F2 : 115.6g, FRN-F2 : 93.2
FRT-F2-303 m Both directions 9 i 9
(30+8 kgf-cm) *Body and cap material  Polycarbonate + glass fiber
FRT-F2-403 4+1 Nm Both difectionsa *Rotating shaft material Metal (SUS)
+ .
(#0210 kgt-em) *Oil type Silicone oil
FRN-F2-R203 2+ 0.4 N'm Clockwise
FRN-F2-L203 (20£4 kgf-cm) | Counterclockwise

Note 1) Rated torque measured at a rotation speed of 20rpm at 23°C
Note 2) Torque can be customized by changing the oil viscosity
(see Customizable Torque Chart on page 52) &
Note 3) Dampers with gear can also be custom ordered.
Note 4) FRT/N-F2 series is a modified series of the FRT/N-F1 series to accommodate bearings

Damper Characteristics

Speed characteristics of the FRN/T-F2 series
(Measurement temperature : 23°C) 403

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.

303
203

Torque(N-m)
n w E (6] o
T 1

0 1 1 1 1

1
2. Temperature characteristics 10 20 30 40 50
1 ’ . . (Rotation speed : rpm)
A ratary damper S. _torque varles' accordlng to the .amblent Temperature characteristics of the FRN/T-F2 series
temperature. In addition, as shown in the graph to the right, the 5 (Rotation speed : 20rpm)
torque decreases as the ambient temperature increases, and the 4+

torgue 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.

2l \

303
2 | \

203

0 10 20 30 40

Torque(N-m)

50
(Ambient temperature °C)
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<Specifications> O
Model Rated torque o
FRT-SB1 360 + 120 N-m/(rad/sec) .g
Note 1) Measured at 23°C+2°C C_E
*Operating temperature -20~60°C
*Weight 11.5+ 0.5 kg
*Rotating shaft Iron
*Cap, bottom Aluminum
*Main body Iron
*Qil type Silicone oil
(242)
70 172
5
13
1150 oo
m\@ 65
9775 ]

<How to Calculate the Damping Constant>

1. Delayed absorption in linear motion F = Force or mass applied to the lever tip (N)
el e FL% L = Distance between the centre of the damper
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= i
= Fotmula (Nimy{racises)= % Angular velocity(rad/sec)
M 3. Impact absorption in linear motion M =Mass(kg)

~ MVL* V= Velocity(m/sec)
D R d L = Distance between the centre of the damper
shaft and the lever's point of application (m)
d = Distance travelled by lever (m)

e)
Impact absorption in linear motion { Vibrational absorption

4. Vibrational absorption M =Mass(kg)
. I _ Mfl*> f= Vibrational frequency(Hz)
<Possible application> Formula (N-m/(rad/sec))= 55~ | _ 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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RN-P2 Series

Rotary Damper [Uni-Directional] Adjustable

<Specifications>

Model Rated torque Damping direction
FRN-P2-R202(G*) 0.20£0.04 N-m Clockwise direction
FRN-P2-1202(G*) (2.0£0.4 kgf-cm)  |Counterclokwise direction
FRN-P2-R102(G*) 0.10£0.02 N-m Clockwise direction
FRN-P2-L102(G") (1.0£0.2 kgf-cm) | Counter-clockeise diection
FRN-P2-R501(G*) 0.05£0.01 N-m Clockwise direction

(0.5+0.1 kgf-cm)

Counter-clockwise direction

FRN-P2-L501(G*)
Note 1) Rated torque is measured at a rotation speed of 20rpm at 23°C (adjustment knob set at MAX)

Gear Specifications

G1 R

Type Standard spur gear

Tooth profile Involute

Module 1.5 3.0
*kMax. rotation speed 50rpm *Body and cap material PBT u ‘
*Max. cycle rate 10 cycle/min  *Rotating shaft material ~ SUS PleFsUE Angle =l
*QOperating temperature  0~50°C *Gear, adjustment knob  POM Number of toeth 28 18
*Weight 64g *O0il type Siiconatal Pitch circle diameter 242 239

Addendum modification coefficient = +0.25 G2 — Available soon

422
35
(10.7) 0\ 28
Q Q S =
o ¢ I
ET Q
I
<>
52
&
@ 19

Dimensions of G2 gearare in[ ]

How to Adjust Torque

Turning angle of adjustment knob (330°)

Range of Torque Adjustment

Range of torque adjustment in the FRN-P2 series

0.25
_ 620 202
£
Z 015
e 102
£ 0.10
S
501
o5~ O
0.00 |
MIN MID MAX

Degree of torque adjustment

Adjustment knob

Turn the adjustment knob clockwise to increase
damper torque and counterclockwise to decrease it.
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