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1-4 Specifications of FHA-C mini actuators 
1-4-1 Supply voltage AC100V/AC200V 
Specifications of FHA-C mini series actuators are as follows: 

FHA-8C FHA-11C FHA-14C      Model 
Item 30 50 100 30 50 100 30 50 100 

N･m 1.8 3.3 4.8 4.5 8.3 11 9.0 18 28 Max. torque  Note 2 
kgf･m 0.18 0.34 0.49 0.46 0.85 1.1 0.92 1.8 2.9 

Maximum speed r/min 200 120 60 200 120 60 200 120 60 
N･m/A 3.9 6.7 14 3.8 6.6 13 4.2 7.2 15 

Torque constant 
Kgf･m/A 0.40 0.68 1.4 0.39 0.67 1.4 0.43 0.74 1.5 

Max. current  Note 2 A 0.61 0.64 0.48 1.5 1.6 1.1 2.9 3.2 2.4 
Allowable continuous  
current   Note 2 A 0.31 0.34 0.26 0.74 0.69 0.54 1.27 1.06 0.85

Power supply voltage V AC200 or AC100 AC200 or AC100 AC200 or AC100 
EMF constant V/(r/min) 0.48 0.80 1.6 0.48 0.80 1.6 0.52 0.86 1.70
Phase resistance Ω(20℃) 14 3.7 1.4 
Phase inductance mH 5.8 3.4 1.8 

(GD2/4) kg･m2 0.0026 0.0074 0.029 0.0060 0.017 0.067 0.018 0.050 0.20Inertia of actuator 
(J) kgf･cm･s2 0.027 0.075 0.30 0.061 0.17 0.68 0.18 0.51 2.0 

Reduction ratio  1:30 1:50 1:100 1:30 1:50 1:100 1:30 1:50 1:100
N･m 15 40 75 Allowable  

torsional moment kgf･m 1.5 4.1 7.7 
N･m/rad 2 x 104 4 x 104 8 x 104 Moment stiffness 

kgf･m/rad 0.2 x 104 0.4 x 104 0.8 x 104 
Motor encoder  Incremental encoder: 2000 pulse/ revolution 
Quad encoder-resolution 
 Note 4 Pulse/rev 240000 400000 800000 240000 400000 800000 240000 400000 800000

Arc sec 150 120 120 120 90 90 120 90 90 One-way positioning 
accuracy Compensated The accuracies are improved 30% of the above values at no disturbances by the

compensating function of HA-655 driver note 5
Mass kg 0.40 0.62 1.2 
Enclosure Totally enclosed,  self-cooling (equivalent to IP44) 
Environmental conditions Service / storage temperature: 0～40℃ / -20～60℃ 

Service / storage humidity: 20～80%RH (no condensation) 
Vibration / impact resistance: 25m/s2 (frequency:10-400Hz) / 300 m/s2 
No dust, no metal powder, no corrosive gas, no inflammable gas, no oil mist; install 
in room, no direct sunlight 
Altitude: less than1, 000 meters above sea level 

Motor insulation Insulation resistance: 100MΩ or more (by DC500V  insulation tester) 
Withstanding voltage: AC1500V / 1 minute 
Insulation class: B 

Safety standard Compliant with the CE marking and the UL standard 
Orientation All position 

 

Note 1: The table shows typical output values of actuators. 

Note 2: Values for saturated temperature under the conditions that the actuator is driven by an appropriate 
HA-655 or HA-675 driver.  

Note 3: All values are typical. 

Note 4: Quad encoder resolutions are obtained by [motor encoder resolution] x 4 x [reduction ratio] 

Note 5: Refer the document of the HA-655 driver or HA-675 for details. 
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1-4-2 Supply voltage DC24V 
Specifications of FHA-C mini series actuators are as follows: 

FHA-8C FHA-11C FHA-14C      Model 
Item 30 50 100 30 50 100 30 50 100 

N･m 1.8 3.3 4.8 4.5 8.3 11 9.0 18 28 Max. torque  Note 2 
kgf･m 0.18 0.34 0.49 0.46 0.85 1.1 0.92 1.8 2.9 

Maximum speed r/min 200 120 60 200 120 60 200 120 60 
N･m/A 0.8 1.3 2.7 0.8 1.3 2.6 0.8 1.4 2.9 

Torque constant 
Kgf･m/A 0.08 0.13 0.28 0.08 0.13 0.27 0.08 0.14 0.30

Max. current  Note 2 A 3.0 3.3 2.4 7.8 8.2 5.6 14.8 16.4 12.3
Allowable continuous  
current   Note 2 A 1.6 1.7 1.3 3.7 3.5 2.8 6 5.4 4.4 

Power supply voltage V DC24 
EMF constant V/(r/min) 0.10 0.16 0.32 0.09 0.15 0.31 0.10 0.17 0.34
Phase resistance Ω(20℃) 0.54 0.19 0.07 
Phase inductance mH 0.22 0.11 0.06 

(GD2/4) kg･m2 0.0026 0.0074 0.029 0.0060 0.017 0.067 0.018 0.050 0.20Inertia of actuator 
(J) kgf･cm･s2 0.027 0.075 0.30 0.061 0.17 0.68 0.18 0.51 2.0 

Reduction ratio  1:30 1:50 1:100 1:30 1:50 1:100 1:30 1:50 1:100
N･m 15 40 75 Allowable  

torsional moment kgf･m 1.5 4.1 7.7 
N･m/rad 2 x 104 4 x 104 8 x 104 Moment stiffness 

kgf･m/rad 0.2 x 104 0.4 x 104 0.8 x 104 
Motor encoder  Incremental encoder: 2000 pulse/ revolution 
Quad encoder-resolution 
 Note 4 Pulse/rev 240000 400000 800000 240000 400000 800000 240000 400000 800000

Arc sec 150 120 120 120 90 90 120 90 90 One-way positioning 
accuracy Compensated The accuracies are improved 30% of the above values at no disturbances by the

compensating function of HA-655 driver note 5
Mass kg 0.40 0.62 1.2 
Enclosure Totally enclosed,  self-cooling (equivalent to IP44) 
Environmental conditions Service / storage temperature: 0～40℃ / -20～60℃ 

Service / storage humidity: 20～80%RH (no condensation) 
Vibration / impact resistance: 25m/s2 (frequency:10-400Hz) / 300 m/s2 
No dust, no metal powder, no corrosive gas, no inflammable gas, no oil mist; install 
in room, no direct sunlight 
Altitude: less than1, 000 meters above sea level 

Motor insulation Insulation resistance: 100MΩ or more (by DC500V  insulation tester) 
Withstanding voltage: AC1500V / 1 minute 
Insulation class: B 

Safety standard Compliant with the CE marking and the UL standard 
Orientation All position 

 

Note 1: The table shows typical output values of actuators. 

Note 2: Values for saturated temperature under the conditions that the actuator is driven by an appropriate 
HA-655 or HA-675 driver.  

Note 3: All values are typical. 

Note 4: Quad encoder resolutions are obtained by [motor encoder resolution] x 4 x [reduction ratio] 

Note 5: Refer the document of the HA-680 for details. 
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1-5 External dimensions of FHA-C mini actuators 
The external drawings are shown as follows: 

1-5-1 Actuators with side-leading cables (standard) 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

■FHA-8C-xx-E200-C / FHA-8C-xx-E200-CE Unit: mm (third angle projection) 

■Cables (common specifications)

300+/-30 

(20 max) 
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Motor connector

Encoder connector
Encoder cable

Motor cable
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■FHA-11C-xx-E200-C / FHA-11C-xx-E200-CE
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■FHA-14C-xx-E200-C / FHA-14C-xx-E200-CE
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1-5-2 Actuators with rear cables (Optional) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

■Cables (common specifications) 

300+/-30

(20 max)

(1
2)

 

Motor connector

Encoder connector

Encoder cable 

Motor cable

Unit: mm (third angle projection) 
■FHA-8C-xx-E200-CK / FHA-8C-xx-E200-CEK
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■FHA-11C-xx-E200-CK / FHA-11C-xx-E200-CEK
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■FHA-14C-xx-E200-CK / FHA-14C-xx-E200-CEK
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1-6 Mechanical accuracy of FHA-C mini actuators 
The machining accuracy of the output flange and the mounting flange are indicated in the table below.  

Machined accuracy of the output flange unit: mm 

Machined parts FHA-8C FHA-11C FHA-14C
1. Axial run-out of output flange 0.010 
2. Radial run-out of output flange 0.010 
3. Parallelism between output 

and mounting flange 0.040 

4. Concentricity between output 
flange to fitting face 0.040 

Note: All values are T.I.R. (Total Indicator Reading). 

The measuring for the values are as follows: 

◆ Axial run-out of output flange 

The dial indicator (1) on a fixed portion measures the axial 
run-out (T.I.R.) of perimeter of output flange for one 
revolution. 

◆ Radial run-out of output flange 

The dial indicator (2) on a fixed portion measures the radial 
run-out (T.I.R.) of perimeter of output flange for one 
revolution. 

◆ Parallelism between output flange and mounting flange 

The dial indicator (3) on the output flange measures the axial 
run-out (T.I.R.) of each perimeter of both sides of the fixing 
flange for one revolution. 

◆ Concentricity between output flange to fitting face 

The dial indicator (4) on the output flange measures the 
radial run-out (T.I.R.) of each surface of both fitting face 
(output flange and opposite side) for one revolution. 

 

A4◎

2
A

B 
1

3 B

(2)

(1)

(3)(4)





 
Chapter 1 Overview of the FHA-C mini series 

FHA-C mini_V1_02 - 9 - 

1-9 Torsional Stiffness of actuators 
1-9-1 Moment stiffness 
The moment stiffness refers to the torsional stiffness 
when a moment load is applied to the output flange of the 
actuator (shown in the figure to the right). 

For example, when a load is applied to the end of an arm 
attached on the output flange, the face of the output 
flange tilts in proportion to the moment load. The moment 
stiffness is expressed as the torsional moment/angle.  

     Model 
Item FHA-8C FHA-11C FHA-14C 

N･m/rad 2 x 104 4 x 104 8 x 104 
kgf･m/rad 0.2 x 104 0.4 x 104 0.8 x 104 Moment stiffness 

kgf･m/arc min 0.59 1.2 2.4 
 

Lo
ad

 

Obliquity 

Do not apply torque, load or thrust to 
the sleeve directly. 
Since the sleeve is adhered to the output flange, 
the adhered sleeve may be detached from the 
output flange by the abnormal torque or load.   

Sleeve

Output flange 

CAUTION 
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1-9-2 Torsional stiffness 
When a torque is applied to the output flange of the actuator with the motor locked, the resulting 
torsional wind up is near proportional to the torque. 

The upper right figure shows the torsional stiffness 
characteristics of the output flange applying torque starting 
from zero to plus side [+T0] and minus side [–T0]. This 
trajectory is called torque-torsion characteristics which 
typically follows a loop 0→A→B→A’→B’→A as illustrated. 
The torsional stiffness of the FHA-C mini actuator is 
expressed by the slope of the curve that is a spring rate 
(wind-up)  
(unit:N･m/rad). 

The torsional stiffness may be evaluated by dividing 
torque-torsion characteristics curve into three major regions. 
The spring rate of each region is expressed K1, K2, and K3 
respectively. 

K1: spring rate for torque region 0-T1 
K2: spring rate for torque region T1-T2 
K3: spring rate for torque region over T2 

The wind-up for each region is expressed as follows: 

◆ wind-up for torque region 0-T1: 

◆ wind-up for torque region T1-T2: 

◆ wind-up for torque region over T2: 

The table below shows T1-T3, K1-K3,and θ1-θ2 values of each actuator. 

Model FHA-8C FHA-11C FHA-14C 
Reduction ratio 1:30 1:50 1:100 1:30 1:50 1:100 1:30 1:50 1:100

N･m 0.29 0.29 0.29 0.80 0.80 0.80 2.0 2.0 2.0 
T1 

kgf･m 0.030 0.030 0.030 0.082 0.082 0.082 0.20 0.20 0.2 
x104 N･m/rad 0.034 0.044 0.091 0.084 0.22 0.27 0.19 0.34 0.47 

K1 
kgf･m/arc min 0.010 0.013 0.027 0.025 0.066 0.080 0.056 0.10 0.14 
x10-4 rad 8.5 6.6 3.2 9.5 3.6 3.0 10.5 5.8 4.1 θ1 arc min 3.0 2.3 1.1 3.3 1.2 1.0 3.6 2.0 1.4 
N･m 0.75 0.75 0.75 2.0 2.0 2.0 6.9 6.9 6.9 

T2 
kgf･m 0.077 0.077 0.077 0.20 0.20 0.20 0.70 0.70 0.7 
x104 N･m/rad 0.044 0.067 0.10 0.13 0.30 0.34 0.24 0.47 0.61 

K2 
kgf･m/arc min 0.013 0.020 0.031 0.037 0.090 0.10 0.07 0.14 0.18 
x10-4 rad 19 13 8 19 8 6 31 16 12 θ2 arc min 6.6 4.7 2.6 6.5 2.6 2.2 10.7 5.6 4.2 
x104 N･m/rad 0.054 0.084 0.12 0.16 0.32 0.44 0.34 0.57 0.71 

K3 
kgf･m/arc min 0.016 0.025 0.036 0.047 0.096 0.13 0.10 0.17 0.21 

The table below shows torque-wind-up relation for reference.   （unit: N･m） 

Model FHA-8C FHA-11C FHA-14C 
Reduction ratio 1:30 1:50 1:100 1:30 1:50 1:100 1:30 1:50 1:100

2 0.20 0.25 0.56 0.49 1.3 1.8 1.1 2.0 3.0 
4 0.42 0.63 1.2 1.1 3.3 4.2 2.3 4.7 6.5 
6 0.68 1.1 1.9 1.8 5.2 6.8 3.6 7.6 11 

upWind:φ −※

1K
T=ϕ

2

1
1

K
TT −+θ=ϕ

3

2
2

K
TT −+θ=ϕ
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1-10 Rotary direction 
Forward rotary direction is defined as clockwise (CW) rotation 
viewing the output flange of the actuator when a driver of HA-655 
and HA-675 signals forward commands.  

The direction can be reversed by the setting of [parameter mode]
→[8: rotary direction] of the driver. 

Value FWD 
command 

REV 
command Setting 

0 FWD rotation REV rotation Default 
1 REV rotation FWD rotation  

 

1-11 Impact resistance 
The actuators are resistant to impacts along the radial axes. 

Impact acceleration: 300 m/s2 

Direction: top/bottom, right/left, front/back 

Repeating times: three  

However, do not apply impact to the output flange. 

 

1-12 Vibration resistance 
The allowable vibration from all directions is as follows: 

Vibration acceleration: 24.5 m/s2  

(Frequency:10～400Hz) 

 

 

 

 

Vibration resistance 

Horizontal 
installation

 

 

 

 

 

FWD：CW rotation 

Impact resistance 

Horizontal 
installation 
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Acc./dec. range 

50% duty range 

Continuous range

Speed [r/min] 
250200 150 100500

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0

Torque[Nm] 

■FHA-8C-30

Acc./dec. range 

50% duty range 

Continuous range 

Radiation plate:150x150x6(mm)

Speed [r/min] 
250200 150 100 50 0 

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0

Torque [Nm] 

■FHA-8C-30 
Power supply: 200V 

Speed [r/min] 

Torque[Nm] 

140120 80 60200

Acc./dec. range 

50% duty range 

Continuous range

■FHA-8C-50

40 100 

3.5

3.0

2.5

2.0

1.0

0.5

0

1.5

Speed [r/min] 

Torque[Nm] 

14012080 60 20 0 

Acc./dec. range 

50% duty range 

Continuous range 

■FHA-8C-50 

40 100 

3.5 

3.0 

2.5 

2.0 

1.0 

0.5 

0 

1.5 

Acc./dec. range 

50% duty range 

Continuous range

6

5

2

1

0

3

7060 40 30100 20 50 

Speed [r/min] 

Torque[Nm] 

■FHA-8C-100

4
Acc./dec. range 

50% duty range 

Continuous range 

6 

5 

2 

1 

0 

3 

706040 30 10 0 20 50 

Speed [r/min] 

Torque[Nm] 

■FHA-8C-100 

4 

Power supply: 100V 

Power supply: 100V 

Power supply: 200V 

Power supply: 200V 

Radiation plate:150x150x6(mm) 

Radiation plate:150x150x6(mm) Radiation plate:150x150x6(mm) 

Radiation plate:150x150x6(mm) Radiation plate:150x150x6(mm) 

Power supply: 100V 
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Acc./dec. range

50% duty range 

Continuous range 

Power supply: 24V 
Radiation plate:150x150x6(mm) 

Acc./dec. range 

50% duty range 

Continuous range 

Power supply: 24V 

Acc./dec. range 

50% duty range 

Continuous range

Speed [r/min] 

Torque [Nm] 

Radiation plate:150x150x6(mm)

Radiation plate:150x150x6(mm)
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1-14 Cable specifications 
The following tables show specifications of the cable for the motor and the encoder of the FHA-C mini 
actuators. 

◆ Motor cable 

Pin No. Color Motor lead 
1 Red Motor phase-U 
2 White Motor phase-V 
3 Black Motor phase-W 
4 Green/yellow PE 
5 - - 
6 - - 

 
Connector model:  350715-1  
Pin model: 3506901 (E: 770210-1) 

Manufactured by AMP 

 
 
 
 

 
◆ Encoder cable for incremental encoder INC 

Pin No. Color Signal Reference 
1 Red +5V 
2 Black  0V 

Power supply 

3 Yellow SD 
4 Blue 

______

SD
Serial signal differential 
output 

5 - -  
6 (Shield) FG  

 

Connector model:  receptacle:  5557-06R 
 terminal:  5556 

Manufactured by Molex 
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3-2 Notice on handling 
Handle FHA-C mini series actuators with care, specifically: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-3  Location and installation 
3-3-1  Environment of location 
The environmental conditions of the location must be as follows.  

◆ Service temperature: 0℃ to 40℃ 
When the actuator is installed in a closed space, the temperature in the space may be 
higher than the atmosphere because of heat emission by the actuator.  Design the 
closed space size, ventilation system, and device locations so the ambient temperature 
near the actuator is always less than 40℃. 

◆ Service humidity: 20 to 80% relative humidity, without condensation 
Make sure no water condensation occurs at the place where there is a large 
temperature change in a day or due to frequent heat-and-cool cycles due to the 
operation of the actuator. 

◆ Vibration: less than 25m/sec2 (2.5G) (10Hz～400Hz) 

◆ Impact: less than 300 m/sec2 (30G) 

◆ Make sure the actuator is in an area free from: dust, water condensation, metal powder, corrosive 
gas, water, water drops, and oil mist. 

Do not install the actuator in corrosive gas environment. 

Take notice that the protection degree of standard actuators is IP-44, that is, all parts of 
the actuators, except the rotary sliding parts (oil seal) and connectors, are protected 
against solid bodies of superior dimensions to 1 mm, and against the water sprays. 

◆ Locate the driver indoors or within an enclosure. Do not expose it to the sunlight. 

◆ Altitude:  lower than 1000m above sea level 

(1) Do not apply impact or unnecessary excessive force to output 
flange of actuators. 

(2) Do not put actuators on in a location where the driver could 
easily fall. 

(3) The allowable temperature for storage is from －20℃ to ＋
60℃. Do not expose it to the sunlight for a long time and do 
not store it in areas with widely fluctuating temperatures. 

(4) The allowable relative humidity for storage is less than 80%. 
Do not storage it in highly humid place or in a place where 
temperature changes excessively during the course of a day. 

(5) Do not store units in locations with corrosive gas or particles.

CAUTION 

Do not plug the actuators directly into a commercial line power 
source.   
This could burn out the actuator, potentially resulting in a fire and/or electrical hazard. 

WARNING 
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3-3-2 Installation 

Since the FHA-C mini series actuator is a high precision servomechanism, great care is required for 
proper installation. 

Install the actuator taking care not to damage accurately machined surfaces.  Do not hit the actuator 
with a hammer.  Take note that actuators provide a glass encoder, which may be damaged by impact. 

● Procedure 

(1) Align the axis of rotation of the actuator and the load 
mechanism precisely. 

Note 1: Very careful alignment is required especially 
when a rigid coupling is applied. Slight 
differences between centerlines will cause 
failure of the output flange of the actuator. 

Note 2: Do not apply shock or impact during 
installation. 

(2) Fasten the flange of the actuator with flat washers and high strength bolts.  Use a torque wrench 
when tightening the fasteners. 

The recommended tightening torque is shown in the table below: 

FHA-8C FHA-11C FHA-14C      Model
Item Output 

flange Flange Output 
flange Flange Output 

flange Flange 

Screw,  
hole depth

4-M3 
depth: 5 4-M3 4-M4 

depth: 5 4-M4 4-M5 
depth: 7 4-M5 

N･m 2 1.2 4.5 2.7 9.0 5.4 
Wrenching 

torque 
kgf･cm 20 12 46 28 92 55 

(3) Refer to the HA-655 or HA-675 driver manual for cable installation. 

(4) Motor cable and encoder cable 

Do not pull the cable with strong force, which may damage the connection. Install the cable with 
slack not to apply tension to the actuator. Keep the minimum bending radius more than 40mm, when 
the cable will be bent and stretched.   

 

 

 

 

 

Output flange

Flange 

R=40mm or more
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