FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER

nALL

Hollow internal drive rotary actuator

Application Area

The 48V version of this product is widely used in collaborative robots, medical robots, humanoid
robots, specialized robots, the 3C industry, the semiconductor industry, AGVs, and mobile
camera gimbals.

Product characteristics

Integrates a high—torque precision harmonic reducer, frameless torque motor,
torque sensor , absolute encoder, electromagnetic brake ;
and driver into a single unit; a single module enables closed—loop torque control;

Stable performance with a precision retention lifespan of over 1.0 million hours.
Maximum positioning accuracy < 15 arcsec, maximum repeatability < 2 arcsec.

Maintenance—free throughout the reducer’ s lifecycle, and based on a modular
design.

Integrated direct drive for easy installation and plug—and—play operation.
Hollow bore facilitates the passage of cables, air tubes, laser beams, and more.

Dimensions are essentially the same for models with or without brakes, and with
or without torque sensors.
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FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER

Product Mix
Harmonic Reducer — High—Performance Drivers
SIGRVELE Fomes stnderd vt the SRR Terminal wiring, EtherCAT/CANopen

Absolute Encoder

SIELGETM BISS-C Protocol
High—
spele% end 19-bit/20~bit single—turn
nd

low- 20-bit single-turn ,
speed end ESVITN V]
Frameless Torque Motor

] 48v I — Brak

BIEWGE| Permanent magnet brake (optional)

Torgue Sensor

High-precision torque
sensor (optional)

Standard

={1lie1am !/O Interfaces: Two 24 V I/O inputs, two 24 V IO outputs; Analog Interfaces: +10 V analog inputs;
Driver Communication Protocols: EtherCAT (CIA402), CANopen (CIA402), CAN-FD, Modbus RS-485

Model definition

HAG Il 14 R T IRl XXX IRl DC 1 Il 021l A Bl C Rl KOO

Series Custom Customer
HAG: Series of Modules with Number
Built-in Actuators No label by default

Base Number

11, 14, 17, 20, 25 . 32, 40 Contact Information

C. CANopen
Torque Sensor E: Ethercat
I With torque sensor
N: Without torque sensor EleCtromagnetiC brake
A: Without electromagnetic brake
Reduction ratio B: With electromagnetic brake
51:Gear ratio 51
81:Gear ratio 81 (not available for 32) Encoder Type: 02
101:Gear ratio 101 High—speed end: Bits 11-25 are 19-bit,
121:Gear ratio 121 (not available for 11, 14, or 17) Bits 32—40 are 20-hit
161:Gear ratio 161 (not available for 11, 14, 17, 20, or 25) low-speed end: 20-bit multi-turn 12—bit
Encoder Protocol: BISS-C
Voltage Class Internal version number
DC: 48V Internal Configuration
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FOR A MORE STABLE ROTATING JOINT MODULE, FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER CHOOSE HOBBER

HAG' 1 1 | SERIES | m Without A Torque Sensor

Rotary Actuator Performance Specifications

Model Selection HAG- 11
Gear ratio 51 81 101 ) 12x028V 7.4
Peak torque N.m 114 15 18 z i T
Rated torque N.m 46 6.2 7.3
Maximum speed mm 88 56 45
Rated speed mpm 59 37 30
DC Bus Voltage Maximum current Arms 3.35 2.78 267
48 VDC Rated current Arms 1.50 1.28 1.20
Torque constant N.m/Arms 3.06 4.86 6.06 B2 I | o
Motor phase-to—phase resistance |  Ohms (20C ) 2.56 g & S E S
Motor phase-to—phase inductance mH 1.8
Motor back-EMF constant Vrms/krpm 9.5
Encoder Type Absolute BISS-C Protocol
e e =i bit Single—turn 2° (1048576), Multi~turn 27 (4096) =
- <75
Positioning Accuracy _ Fully Closed-Loop Control e The above are default values; can be customized for unidirectional positioning accuracy <20 89| 125 & 8x T;#W £
Repeatability Arcsec =10
Qverturning stiffness x10°N.m/rad 8 9
Torsional stiffness *x10°N.m/rad 0.46 0.6 65.4
Power—off holding brake (motor side) N.m =02
Bsior tnpnatabist Without brakes kg*m’ 1.86x10"-5
With brakes ka*m’ 1.94x107-5
; Without brakes Kg 0.51 :
Qualty With brakes Kg 0.55
Number of motor poles Pole 10
Rated Range Nm =25 0 25Nm
Maximum Overioad %FS. 200%
Safe Overload %F.S. 150%
Zero—Point Temperature Drift %F.S. £0.2% F.S.[10C
Torque sensor Sensitivity Temperature Drift %F.S. +0.1% F.S.A0C
Force Resolution %F.S. <0.2% .
Torque Fluctuation Nm <02 m With Torque Sensor
Nonlinearity Error %F.S. +0.2% F.S.
Sampling Frequency kHz 8K
Input/Output Instructions Torque/Speed Command
. Control Methods | PID and Feedforward
orque Control -
Reference Instructions CANopen, EtherCAT 125D 28T 7.4
Performan ce Refresh rate: 62.5 u fnf{ll\?e kr'g?;;ﬁfaﬂrget &u;gg:jb?cl'lrdouglg.tﬁn?g gczcg;allghgri ﬁléEpFoi‘tss 360° force control;
Communication Protocol EtherCAT_cia402. CANopen_cia402, CAN-FD
Debugging Interface UsB Pebugging 1 Access to pos'rt‘pn Iogp, speed loop, anq current Iqop Qatg, ag well‘ as }
real-time PID adjustment 2. Reading driver status. 3. Variable load inertia identification
1. Contour Torque Mode 2. Contour Speed Mode 3. Contour Position Mode
Motion Mode 4, Cycle-Synchronous Position 5. Cycle-Synchronous Speed 6. Cycle-Synchronous Current
7. Analog Current 8. Analog Speed 9. Home Position Mode S D_ 1| ..
RS g g
1. Undervoltage, overvoltage, or overcurrent 2. Driver overheating Bl T
Pristsstion kisde 3 Spggd tracking error exceeded Iir»nitj 4, Current tra_ckigg error exceeded Iirnitj
5. Position tracking error exceeded limit 6. Synchronization error exceeded limit
7. Communication error 8. Home position return failure
!
Operating temperature: 0-40° C / Storage temperature: —20-60° C
Operating humidity / Storage humidity: 20-80% RH (non—-condensing) £31125 5
) " Vibration resistance: 24.5 m/s? (frequency: 10-400 Hz) 2
Ambient Conditions : : Pl 58.9
Free from dust, metal particles, corrosive gases, flammable gases, oil mist, etc.
For indoor use only; avoid direct sunlight
Altitude below 1,000 m
Insulation resistance: 100 MQ or higher (500 V DC)
Motor Insulation Dielectric strength: 1500 V AC for 1 minute
Insulation class: Class F
Protection Rating P40
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FOR A MORE STABLE ROTATING JOINT MODULE,

FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER

CHOOSE HOBBER

HAG-14 =

Rotary Actuator Performance Specifications

Without A Torque Sensor

Model Selection HAG- 14
Gear ratio 51 81 101
Peak torque N.m 23 29 35
Rated torque N.m 10.5 16.5 21
Maximum speed mm 98 62 50 =
Rated speed mpm 59 37 30 :
DC Bus Voltage Maximum current Arms 6.39 5.07 491
48VDC Rated current Arms 2.92 2.89 2.95
Torque constant N.m/Arms 3.60 5.71 7.13 e YT =4
Motor phase-to—phase resistance |  Ohms (20°C ) 0.89 s geﬂ ] §
Motor phase-to—phase inductance mH 1.67 T T 1T
Motor back—EMF constant Vrms/krpm 7
Encoder Type Absolute BISS-C Protocol ]
e e =i bit Single—tumn 2° (1048576), Multi—turn 27 (4096) H
- <75
Positioning Accuracy _ Fully Closed-Loop Control e The above are default values; can be customized for unidirectional positioning accuracy <20 7.5
Repeatability Arcsec <10 &}
Overturning stiffness x10‘N.m/rad 8 b4 76.6 5
Torsional stiffness *x10°N.m/rad 0.46 0.6
Power—off holding brake (motor side) N.m =0.65
Busior omert ot it Without brakes kg*m’ 3.52x10"-5
With brakes kg*m’ 3.76x 10"-5
; Without brakes Kg 0.875 :
Qualty With brakes Kg 0.92
Number of motor poles Pole 16
Rated Range Nm -35-0-35Nm
Maximum Overioad %FS. 200%
Safe Overload %F.S. 150%
Zero—Point Temperature Drift %F.S. £0.2% F.S./[10C
Torque sensor Sensitivity Temperature Drift %F.S. +0.1% F.S.A0C
Force Resolution %F.S. <0.2% .
Torque Fluctuation Nm <0.2% m Wlth TOI'q ue SenSOI'
Nonlinearity Error %F.S. +0.2% F.S.
Sampling Frequency kHz 8K
Input/Output Instructions Torque/Speed Command
. Control Methods | PID and Feedforward
orque Control -
Reference Instructions CANopen, EtherCAT ) Ax M25T 5
Performance | e 25 {51051 00 gl e 21 o gty 0 e & Zoas
Communication Protocol EtherCAT_cia402. CANopen_cia402, CAN-FD 4x@ 2.8V 11
Debugging Interface UsB pebugging 1 Access to pos'rt‘pn Iogp, speed loop, anq current Iqop Qatg, ag well‘ as H
real-time PID adjustment 2. Reading driver status. 3. Variable load inertia identification [
1. Contour Torque Mode 2. Contour Speed Mode 3. Contour Position Mode
Motion Mode 4, Cycle-Synchronous Position 5. Cycle-Synchronous Speed 6. Cycle-Synchronous Current
7. Analog Current 8. Analog Speed 9. Home Position Mode rg-. % s b o
1. STO Safe Torque Off 2. Undervoltage, overvoltage, and overcurrent '15 é) e’{ é?
3. Driver overheating 4. Speed tracking error exceeded limit S
Protection Mode 5. Current tracking error exceeded limit 6. Position tracking error exceeded limit
7. Synchronization error exceeded limit 8. Communication error [
9. Home position return failure -
Operating temperature: 0-40° C / Storage temperature: —20-60° C 7.5
Operating humidity / Storage humidity: 20-80% RH (non—-condensing) 3
e e Vibration resi;tance: 245 WSz (frequency: 10-400 Hz) - 6.5 %4 g
Free from dust, metal particles, corrosive gases, flammable gases, oil mist, etc.
For indoor use only; avoid direct sunlight
Altitude below 1,000 m
Insulation resistance: 100 MQ or higher (500 V DC)
Motor Insulation Dielectric strength: 1500 V AC for 1 minute
Insulation class: Class F
Protection Rating P40
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FOR A MORE STABLE ROTATING JOINT MODULE, FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER CHOOSE HOBBER

HAE' 1 7 | SERIES | m Without A Torque Sensor

Rotary Actuator Performance Specifications

Model Selection HAG- 17
Gear ratio 51 81 101
Peak torque N.m 38 49 54 12x034 V7.5
Rated torque N.m 21 28 32 12x M3V6
Maximum speed rpm 78 49 40 __ AXDIHTT TS5
Rated speed rpm 59 37 30 i— ]
DC Bus Voltage Maximum current Arms 8.91 7.24 6.40 |
48 VDC Rated current Arms 493 413 3.79
Torque constant N.m/Arms 4.26 6.77 8.44 sl ﬁ 7 [ LD
Motor phase-to—phase resistance |  Ohms (20°C ) 0.6 ’g E o B
Motor phase-to—phase inductance mH 1.54 gla&l |1
Motor back-EMF constant Vrms/krpm 8 j_ j NN T (S—— 444 R
Absolute Encoder - Erooadt T - - Absolute BISS-C pr_"t°°°' 4xP25HTT 3
Encoder resolution (output) bit Single-turn 2 (1048576), Multi—turn 2" (4096) - )
Positioning Accuracy _ Fully Closed-Loop Control Arcsec = _?_5 : - . 16403.5676.9
The above are default values; one-way positioning accuracy can be customized to <20 = - s 16-M3T 6
Repeatability Arcsec =10 9.2 | 168 )
Overtuming stiffness x10*N.m/rad 15 78 {10]
Torsional stiffness *x10°N.m/rad 1.07 1.3
Power—off holding brake (motor side) N.m =0.65
Busior omert ot it Without brakes kg*m’ 6.61 %1075
With brakes kg*m’ 6.8x10%-5
; Without brakes Kg 9l :
Qualty With brakes Kg 1.45
Number of motor poles Pole 16
Rated Range Nm -65-0-65 Nm
Maximum Overioad %FS. 200%
Safe Overload %F.S. 150%
Zero—Point Temperature Drift %F.S. £0.2% F.S./[10C
Torque sensor Sensitivity Temperature Drift %F.S. +0.1% F.S.A0C
Force Resolution %F.S. <0.2% .
Torque Fluctuation Nm <0.2% m Wlth TO I'q ue SenSOI'
Nonlinearity Error %F.S. +0.2% F.S.
Sampling Frequency kHz 8K
Input/Output Instructions Torque/Speed Command
. Control Methods | PID and Feedforward
orque Control -
Reference Instructions CANopen, EtherCAT
Parformancs | P SR G U b bl w2 o TR e it 22034775
- TxP3V 715
11O Interfaces Two 24V /O inputs; two 24V I/O outputs
Analog Interfaces + 10V analog interface
Communication Protocols EtherCAT_cia402, CANopen_cia402. CAN-FD.485_Modbus
; USB Debugging 1. Access to position loop, speed loop, and current loop data, as well as
Hehuoging Irtstacss real-lime PID adjustment 2. Reading driver status. 3, Variable load inertia identification
1. Contour Torque Mode 2. Contour Speed Mode 3. Contour Position Mode
Motion Modes 4, Cycle-Synchronous Position 5. Cycle-Synchronous Speed 6. Cycle-Synchronous Current =[eo
7. Analog Current 8. Analog Speed 9. Home Position Mode B g‘l
1. STO Safe Torque Off 2. Undervoltage, overvoltage, and overcurrent <
3. Driver overheating 4. Speed tracking error exceeded limit
Protection Modes 5. Current tracking error exceeded limit 6. Position tracking error exceeded limit
7. Synchronization error exceeded limit 8. Communication error
9. Home position return failure
Operating temperature: 0-40° C / Storage temperature: —20-60° C
Operating humidity / Storage humidity: 20-80% RH (non—-condensing)
P S Vibration resi;tance: 24,5 WSz (frequency: 10-400 Hz) o 2% 2555
Free from dust, metal particles, corrosive gases, flammable gases, oil mist, etc.
For indoor use only; avoid direct sunlight
Altitude below 1,000 m
Insulation resistance: 100 MQ or higher (500 V DC)
Motor Insulation Dielectric strength: 1500 V AC for 1 minute
Insulation class: Class F
Protection Rating P40
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FOR A MORE STABLE ROTATING JOINT MODULE, FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER CHOOSE HOBBER

HAG'zn ErE m Without A Torque Sensor

Rotary Actuator Performance Specifications

Model Selection HAG- 20
Gear ratio 51 81 101 121 12x M378.5
Peak torque N.m 52 83 104 111 , 6x034T7
Rated torque N.m 26 42 53 63 18 6 x M3V
Maximum speed pm 98 62 50 7 ’ Dt Z
Rated speed mm 59 37 30 25
DC Bus Voltage Maximum current Arms 17.01 17.09 17.18 15.30
48 VDC Rated current Arms 8.50 8.65 8.75 8.68
Torque constant N.m/Arms 3.06 4.86 6.05 7.25 =175 e i E ————————— §
Motor phase-to—phase resistance |  Ohms (20C ) 0.18 e
Motor phase-to—phase inductance mH 0.45 sl I N
Motor back-EMF constant Vrms/krpm T4 E %
Encoder Type Absolute BISS-C Protocol H—
e e =i bit Single—tum 2° (1048576), Mulli—tumn 2" (4096) -
e <75
Positioning Accuracy _ Fully Closed-Loap Control s The above are default values; one—way positioning accuracy can be customized to <20 @ gfg;g;ﬁ 16x P35 T75
Repeatability Arcsec =10 1275
Overtumning stiffness x10°N.m/rad 24 83.95 (10) 2‘2‘2«-—]
Torsional stiffness *x10°N.m/rad 1.8 23
Power—off holding brake (motor side) N.m =1
Busior omert ot it Without brakes kg*m’ 8.81x10"-5
With brakes kg*m’ 9.47 x 10"-5
! Without brakes Kg 1.43 -
Qualty With brakes Kg 151
Number of motor poles Pole 16
Rated Range Nm -140-0-140 Nm
_Maximum Overload %F.S. 200%
Safe Overload %F.S. 150%
Zero—Point Temperature Drift %F.S. £0.2% F.S./10C
Torque sensor Sensitivity Temperature Drift %F.S. +0.1% F.S./10C
Force Resolution %F.S. <0.2% .
Torque Fluctuation Nm <0.2 Wlth TOI'q ue SenSOI'
Nonlinearity Error %F.S. +0.2%F.S.
Sampling Frequency kHz 8K
Input/Output Instructions | Torque/Speed Command
ToriueiCaritral Control Methoc!s PID and Feedforward
Reference Instructions CANopen, EtherCAT 12% M3T8.5
il D v 2
Analog Interfaces +10V analog interface e daa
Communication Protocols EtherCAT_cia402, CANopen_cia402. CAN-FD.485_Modbus E

USB Debugging 1. Access to position loop, speed loop, and current loop data, as well as
real-time PID adjustment 2. Reading driver status. 3. Variable load inertia identification

1. Contour Torque Mode 2. Contour Speed Mode 3. Contour Position Mode
Motion Modes 4, Cycle-Synchronous Position 5. Cycle-Synchronous Speed 6. Cycle-Synchronous Current
7. Analog Current 8. Analog Speed 9. Home Position Mode
1. STO Safe Torque Off 2. Undervoltage, overvoltage, and overcurrent
3. Driver overheating 4. Speed tracking error exceeded limit
Protection Modes 5. Current tracking error exceeded limit 6. Position tracking error exceeded limit
7. Synchronization error exceeded limit 8. Communication error
9. Home position return failure

Debugging Interfaces

®77.5hT

5’:’1@,5

il |
LT

Operating temperature: 0-40° C / Storage temperature: —20-60° C
Operating humidity / Storage humidity: 20-80% RH (non—-condensing)
Vibration resistance: 24.5 m/s? (frequency: 10-400 Hz)

Free from dust, metal particles, corrosive gases, flammable gases, oil mist, etc.

i —
For indoor use only; avoid direct sunlight
Altitude below 1,000 m

2x@3HFV4 g e 16x @ 35 V7.5
: _16x M3V 5
= 9%
Insulation resistance: 100 MQ or higher (500 VV DC)

Motor Insulation Dielectric strength: 1500 V AC for 1 minute Uni[ mm
- o Insulation class: Class F
Protection Rating P40

12.75

Ambient Conditions
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FOR A MORE STABLE ROTATING JOINT MODULE, FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER CHOOSE HOBBER

HAG-25 =

Rotary Actuator Performance Specifications

Without A Torque Sensor

Model Selection HAG- 25
Gear ratio 51 81 101 121 16x MAT 8
Peak torque N.m 100 158 195 235 i g;;% t 4% 4 HTTS & :?fd_ﬁ e
Rated torque N.m 54 85 106 127 19%
Maximum spesd pm 78 49 40 33 D3
Rated speed mm 59 37 30 25
DC Bus Voltage Maximum current Arms 27.98 27.84 27.55 27.12
48 VDC Rated current Arms 14.05 13.93 13.93 13.93
Torque constant N.m/Arms 3.84 6.10 7.61 9.12 | = o4 - "
Motor phase-to—phase resistance |  Ohms (207C ) 0.1 é =) g[ 5
Motor phase-to—phase inductance mH 0.56 2B 1T —X o o i s & =
Motor back—EMF constant Vrms/krpm 8 .
Encoder Type Absolute Value BISS-C Protocol
Absolute Encoder [ - der resolution (outpu) bit Single—turn: 2” (1048576), Mutti~turn: 27 (4096)
Positioning Accuracy _ Fully Closed-Loop Control Arcsec Sil T ; i j %,
The above are the default values; the one-way positioning accuracy can be customized to <20.
Repeatability Arcsec <10 D 62.8
Qverturning stiffness x10°N.m/rad 38 gike it
Torsional stiffness *x10°N.m/rad 3.4 46 )
Power—off holding brake (motor side) N.m =2
Rotor moment of inertia et Bral kg'm L e
With brakes kg*m’ 1.45*107-4
! Without brakes Kg 2.43 :
Qualty With brakes Kg 2.54
Number of motor poles Pole 16
Rated Range Nm ~250-0-250Nm
_Maximum Overload %F.S. 200%
Safe Overload %F.S. 150%
Zero—Point Temperature Drift %F.S. *0.2%F.S./10C
Torque sensor Sensitivity Temperature Drift %F.S. +0.1%F.S.10C
Force Resolution %F.S. <0.2% .
Torque Fluctuation Nm <0.2 Wlth TO I'q ue SenSOI'
Nonlinearity Error %F.S. £0.2%F.S.
Sampling Frequency kHz 8K
Input/Output Instructions | Torque/Speed Command
ToriueiCaritral Control Methoc!s PID and Feedforward —
Reference Instructions Canopen. EtherCAT 12X MAT 7 e
Performance s uusﬂﬂnite ro%a:mnm; ?hoe end; ?groe con:trzc(n:; :gcglr_;&gheiros;oap’gﬂss AR Bl e Lt 16x @ 457 85
11O Interfaces Two 24V I/O inputs; two 24V I/O outputs
Analog Interfaces + 10V analog interface
Communication Protocols EtherCAT_cia402, CANopen_cia402. CAN-FD.485_Modbus
; USB Debugging 1. Access to position loop, speed loop, and current loop data, as well as
Hehuoging Irtstacss real-time gl?) :djustment 2. FI;::ding drci)\?er ;:fus. g. Variable load ianﬁa identification
1. Contour Torque Mode 2. Contour Speed Mode 3. Contour Position Mode S St 1t NPT =S— .
Motion Modes 4, Cycle-Synchronous Position 5. Cycle-Synchronous Speed 6. Cycle-Synchronous Current g 3¢ -
7. Analog Curent 8. Analog Speed 9. Home Position Mode 4 9 @E,,, N L e
Filter 1 Firstfprder low—-pass filter 2. Second-order \owfpass ﬂlter_ 3. Notch filter D @
4. High—pass filter 5. Bandpass filter 6. Cascading of various filters
1. STO Safe Torque Off 2. Undervoltage, overvoltage, and overcurrent
3 Dn'\{er overheating 4. Spged tracki_n_g error gxoeeded limit - j
Protection Modes 5. Current tracking error exceeded limit 6. Position tracking error exceeded limit
7. Synchronization error exceeded limit 8. Communication error
9. Home position return failure iR
Operating temperature: 0-40° C / Storage temperature: —20-60° C b24
Operating humidity / Storage humidity: 20-80% RH (non—-condensing) 91.85 10
Ambient Conditions Vibration resistance: 24.5 m/s? (frequency: 10-400 Hz)
Free from dust, metal particles, corrosive gases, flammable gases, oil mist, etc.
For indoor use only; avoid direct sunlight — Altitude below 1,000 m
Insulation resistance: 100 MQ or higher (500 V DC)
Motor Insulation ' Dielectric strength: 1500 V AC for 1 minute
Insulation class: Class F
Protection Rating ! P40
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FOR A MORE STABLE ROTATING JOINT MODULE, FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER CHOOSE HOBBER

HAG'32 | SERIES | m Without A Torque Sensor

Rotary Actuator Performance Specifications

Model Selection HAG- 32
Gear ratio 51 101 161
Peak torque N.m 218 380 430 50° 4-p 48" T 5 16-MAT45 16 x M4T 8
Rated torque N.m 124 247 300 5 ®4.57 11.5
Maximum sqpeed pm 55 28 17 8xD033V4
10xM3T6 . = P
Rated speed mm 43 22 14 g 7
DC Bus Voltage Maximum current Arms 45.82 40.33 28.63 \ q
48 VDC Rated current Arms 23.98 2412 18.38 ’ 1| o
Torque constant N.m/Arms 5.17 10.24 16.33 D M S I ¥ S NS )
Motor phase-to-phase resistance|  Ohms (20°C) 0.067 T i | § § & K 18 9
0 =+| & —
Motor phase-to—phase inductance mH 0.46 VTS o1 Sl o S‘]: B SIS
Motor back—EMF constant Vrms/krpm 10 a‘/”@»@ & I: I JZ ] I
Encoder Type Absolute Value BISS-C Protocol @ .i‘i’%@-’ -
Absolute Encoder - - - — : — Qg /
Encoder resolution (output) bit Single—turn: 2 (1048576), Multi—turn: 2 (4096) . %i’%’ _ ny :
- <75 A7
Positioning Accuracy _ Fully Closed-Loap Control s The above are the default values; the one-way positioning accuracy can be customized to <20. = ]I
Repeatabili Arcsec <10 P
Overtul?ning st‘rftfsr:ess x10°N.m/rad 95 ?‘g:zﬁitf e 114 - 10 20-0457105
2-@ 4 0031105
Torsional stiffness *x10°N.m/rad 76 9.9
Power—off holding brake (motor side) N.m =42
Rotor moment of inertia Hilhen byekes kg'm st 0
With brakes kg*m’ 9.24*10"—4
! Without brakes Kg 457 :
Qualty With brakes Kg 4.8
Number of motor poles Pole 16
Rated Range Nm ~500-0-500Nm
_Maximum Overload %F.S. 200%
Safe Overload %F.S. 150%
Zero—Point Temperature Drift %F.S. *0.2%F.S./10C
Torque sensor Sensitivity Temperature Drift %F.S. +0.1%F.S.10C
Force Resolution %F.S. <0.2% .
Torque Fluctuation Nm <0.2 m Wlth TOI'q ue SenSOI'
Nonlinearity Error %F.S. £0.2%F.S.
Sampling Frequency kHz 8K
Input/Output Instructions | Torque/Speed Command
ToriueiCaritral Control Methoc!s PID and Feedforward
Reference Instructions Canopen. EtherCAT
Performance Refresh rale: 62.5 u “s'm n\steRan% ; force ol_?ﬁlﬁn b ?nﬂﬁﬂlh: 20 Hz o: hlghgr; supports 3507 force controf; 50 4-p 4y 5 16-MAT 4.5 16XMAT 8
IO Interfaces Two 24V I/O inputs; two 24V /O outputs D45V11.5
Analog Interfaces + 10V analog interface j
Communication Protocols EtherCAT_cia402, CANopen_cia402. CAN-FD.485_Modbus

USB Debugging 1. Access to position loop, speed loop, and current loop data, as well as
real-time PID adjustment 2. Reading driver status. 3. Variable load inertia identification

1. Contour Torque Mode 2. Contour Speed Mode 3. Contour Position Mode
Motion Modes 4, Cycle-Synchronous Position 5. Cycle-Synchronous Speed 6. Cycle-Synchronous Current
7. Analog Current 8. Analog Speed 9. Home Position Mode

1. STO Safe Torque Off 2. Undervoltage, overvoltage, and overcurrent

3. Driver overheating 4. Speed tracking error exceeded limit
Protection Modes 5. Current tracking error exceeded limit 6. Position tracking error exceeded limit
7. Synchronization error exceeded limit 8. Communication error

Debugging Interfaces

@ 14207
@122n7

o
T T
| |
| ]
T
1 . =
| |
| |
@130
D142

9. Home position return failure i
Operating temperature: 0-40° C / Storage temperature: —20-60° C . 3]
Operating humidity / Storage humidity: 20-80% RH (non—-condensing) LS| 18 | 24 46

sk ) \_20-0 457 105

Vibration resistance: 24.5 m/s? (frequency: 10-400 Hz) g
2= 4 £0.03%10.5 SIS

Free from dust, metal particles, corrosive gases, flammable gases, oil mist, etc. 114 10
For indoor use only; avoid direct sunlight
Altitude below 1,000 m

Insulation resistance: 100 MQ or higher (500 V DC)

Ambient Conditions

Motor Insulation Dielectric strength: 1500 V AC for 1 minute Uni[ mm
- o Insulation class: Class F
Protection Rating P40

021 www.hobberdrive.com www.hobberdrive.com 022



FOR A MORE STABLE ROTATING JOINT MODULE,
CHOOSE HOBBER

HAG-40 =

Rotary Actuator Performance Specifications

FOR A MORE STABLE ROTATING JOINT MODULE,

CHOOSE HOBBER

Without A Torque Sensor

P8 AEECDHx9l

9TEN X 9l

Model Selection HAG- 40
Gear ratio 51 81 101 121 161
Peak torque N.m 405 641 702 762 800
Rated torque N.m 216 345 430 515 557
Maximum speed rpm 49 31 25 21 16
Rated speed rpm 35 22 18 15 11
DC Bus Voltage Maximum current Arms 59.62 59.41 52.18 47.28 37.30
48 VDC Rated current Arms 31.80 31.98 31.96 31.95 25.97
Torque constant N.m/Arms 6.79 10.79 13.45 16.12 21.45
Motor phase-to—phase resistance |  Ohms (20°C ) 0.05
Motor phase-to—phase inductance mH 0.35
Motor back—EMF constant Vrms/krpm 135
Absolute Encoder . Encoder Type Absolute Value BISS-C Protocol
Encoder resolution (output) bit Single-turn: 2” (1048576), Multi-turn: 2” (4096)
Positioning Accuracy _ Fully Closed-Loop Control Arcsec $75, — :
The above are the default values; the one-way positioning accuracy can be customized to <20.
Repeatability Arcsec <10
Overturning stiffness x10°'N.m/rad 175
Torsional stiffness x10'N.m/rad 14 18.6
Power—off brake (motor side) N.m =6
Without brakes kg*m’ 1.6*10"-3
Rotor moment of inertia -
With brakes kg*m’ 1.67*101-3
Qually Without brakes Kg 7.49
With brakes Kg 7.8
Number of motor poles Pole 16

11O Interfaces

Two 24V I/O inputs; two 24V I/O outputs

Analog Interfaces

+ 10V analog interface

Communication Protocols

EtherCAT_cia402. CANopen_cia402. CAN-FD.485_Modbus

Debugging Interfaces

USB Debugging 1. Access to position loop, speed loop, and current loop data, as well as
real-time PID adjustment 2. Reading driver status. 3. Variable load inertia identification

Motion Modes

1. Contour Torque Mode 2. Contour Speed Mode 3. Contour Position Mode
4, Cycle-Synchronous Position 5. Cycle-Synchronous Speed 6. Cycle-Synchronous Current
7. Analog Current 8. Analog Speed 9. Home Position Mode

Protection Modes

1. STO Safe Torque Off 2. Undervoltage, overvoltage, and overcurrent
3. Driver overheating 4. Speed tracking error exceeded limit
5. Current tracking error exceeded limit 6. Position tracking error exceeded limit
7. Synchronization error exceeded limit 8. Communication error
9. Home position return failure

Ambient Conditions

Operating temperature: 0-40° C / Storage temperature: —20-60° C
Operating humidity / Storage humidity: 20-80% RH (non-condensing)
Vibration resistance: 24.5 m/s? (frequency: 10-400 Hz)

Free from dust, metal particles, corrosive gases, flammable gases, oil mist, etc.
For indoor use only; avoid direct sunlight
Altitude below 1,000 m

Motor Insulation

Insulation resistance: 100 MQ or higher (500 V DC)

Dielectric strength: 1500 V AC for 1 minute

Protection Rating

Insulation class: Class F
IP40
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