
 

HSD 
M E C H A T R O N I C  
D I V I S I O N  

 

5801H0056 
EN      Rev.04 Instructions for use 

 

 

 

5801H0056  _______________________________________________________________ 1/183 

 
 
 
 
 

ES884 – ES888 
 
 

ES915 
 
 

ES919 – ES929 – ES939 
 
 

ES983 – ES988 
 
 
 
 
 
 

 







HSD 

 

 

5801H0056 ________________________________________________________________ 4/183 

4.4.8 Cleaning the tool-holder cone ...................................................................................... 78 
4.5 HYDRAULIC CONNECTIONS AND SPECIFICATIONS OF THE COOLER .................... 79 

4.5.1 Specifications for the cooler ......................................................................................... 79 
4.6 ELECTRICAL CONNECTIONS ......................................................................................... 80 

4.6.1 Connectors ................................................................................................................... 80 
4.6.2 Military connectors ....................................................................................................... 83 
4.6.3 Configurable power supply terminal board 220/380 V (optional) ................................. 84 
4.6.4 ES988 with configurable terminal board 220/440 V (optional) ..................................... 85 

4.7 BUTTON FOR MANUAL COMMAND OF TOOL RELEASE ............................................ 86 
4.7.1 Electrical layout for tool-holder manual release circuit ................................................. 86 

5 GENERAL CHECKS AFTER INSTALLATION ............................................................ 87 
5.1 CHECKS BEFORE THE START-UP ................................................................................. 87 

5.1.1 Positioning .................................................................................................................... 87 
5.1.2 Pneumatic connections ................................................................................................ 87 
5.1.3 Electrical connections ................................................................................................... 87 
5.1.4 Programming the inverter ............................................................................................. 87 

5.2 START-UP CHECKS ......................................................................................................... 87 

6 USE AND ADJUSTMENT ............................................................................................ 88 
6.1 ENVIRONMENTAL CONDITIONS .................................................................................... 88 
6.2 RUNNING-IN ...................................................................................................................... 88 
6.3 PREHEATING.................................................................................................................... 88 
6.4 ELECTRIC FAN ................................................................................................................. 88 

6.4.1 Technical characteristics of the electric fan .................................................................. 89 
6.5 TOOL-HOLDER LOCKING AND EXPULSION DEVICE .................................................. 89 
6.6 TOOL-HOLDER CONE ..................................................................................................... 89 

6.6.1 Installation of the tie-rod HSD 0804H0009 in the cone ISO30 DIN69871 .................... 90 
6.6.2 General recommendations for the tool-holder cones ................................................... 90 

6.7 TOOL ................................................................................................................................. 90 
6.7.1 Speed limits .................................................................................................................. 91 
6.7.2 Maximum speed and shape of the tool ........................................................................ 91 

6.8 WHAT TO DO IF THE TOOL IS BLOCKED ON THE PIECE BEING WORKED ........... 111 
6.9 SENSORS........................................................................................................................ 113 

6.9.1 Technical characteristics of the inductive sensors ..................................................... 113 
6.9.2 Status modes of the electrospindle and corresponding outputs ................................. 114 
6.9.3 Output of sensor S3: “shaft idle” signal ...................................................................... 114 
6.9.4 Use and technical characteristics of the thermal alarm .............................................. 115 

6.10 ENCODER (OPTIONAL) ................................................................................................. 116 
6.10.1 General description .................................................................................................... 116 
6.10.2 Technical characteristics of the HSD Square Wave encoder ..................................... 117 
6.10.3 Output of the HSD Square Wave encoder ................................................................. 117 
6.10.4 Technical characteristics of the Lenord+Bauer Square Wave encoder ..................... 118 
6.10.5 Output of the Lenord+Bauer Square Wave encoder .................................................. 118 
6.10.6 Technical characteristics of the Lenord+Bauer sinusoidal encoder ........................... 119 

7 MAINTENANCE ......................................................................................................... 125 
7.1 SCHEDULED MAINTENANCE ....................................................................................... 126 

7.1.1 Checking the cleaning of the tool-holder cone and the conical housing  
             in the spindle shaft ..................................................................................................... 126 
7.1.2 Purging the filters of the pneumatic circuit ................................................................. 127 
7.1.3 Protecting the conical seat in the spindle shaft .......................................................... 128 
7.1.4 Cleaning the tool-holder cone .................................................................................... 128 
7.1.5 Lubricating the HSK collet .......................................................................................... 128 
7.1.6 Check of functionality collet HSK ............................................................................... 129 
7.1.7 Checking the connections .......................................................................................... 129 
7.1.8 Replacing the filters of the pneumatic circuit .............................................................. 129 















HSD 

 

 

5801H0056 _______________________________________________________________ 11/183 

2 TECHNICAL SPECIFICATIONS  
2.1 MAIN PARTS OF ES915/ES919/ES929/ES988 
 

12 1
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1 Movable electrical connectors 10 Framework 

2 Fixed electrical connectors  11 Electric fan (air-cooled versions only) 

3 EC marking plate 12 Pneumatic connectors 

4 Serial number 13 Cover of the sensor area 

5 Connector for sensor on accessories (e.g. C-axis) 14 Button for the manual release of the tool-holder 

6 “Nose”  15 Pneumatic cylinder 

7 Shaft 16 Resting surface 

8 Tool hooking system 17 Seat for centring tang 

9 
Threaded bores for accessories 
(on the sides and the front flange) 

18 “T” slot for fixing 
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SP120.150.4A 

Description 
Unit of  
measur
ement 

Value 

Potenza nominale / rated power / nennleistung (S1) kW 16 

Corrente nominale / rated current / nennstrom (S1) A 34.5 

Tensione nominale concatenata / line rated voltage / nennspannung V 380 

Velocità nominale al carico nominale/ rated speed at rated load / 
nenndrehzahl bei nennlast 

Rpm 7810 

Frequenza nominale / rated frequency / nennfrequenz Hz 267 

Tensione a vuoto concatenata / no-load line voltage / leerlaufspannung 
bei nennflussu 

V 370 

Corrente a vuoto / no-load current / leerlaufstrom A 11 

Resistenza dello statore / stator resistance / standerwiderstand kalt 
(20°C) Ω 0.12 

Resistenza del rotore /rotor resistance / lauferwiderstand kalt (20°C) Ω 0.2 

Reattanza di dispersione dello statore / stator leakage reactance / 
standerstreureaktanz 

Ω 1 

Reattanza di dispersione del rotore /rotor leakage reactance / 
lauferstreureaktanz 

Ω 1.7 

Reattanza del campo principale / main field reactance / 
hauptfeldreaktanz Ω 19 

Velocità di inizio indebolimento del campo / field weakening initial speed 
speed / Einsatzdrehzahl feldschwachung 

Rpm 8000 

Velocità massima del motore / motor maximum speed / 
Maximaldrehzahl 

Rpm 18000 

Fattore di potenza / power factor / nennleistungsfactor  0.8 

Momento di inerzia del rotore / moment of inertia Kg m2 0,0025 

Collegamento / circuit connection / schaltungsart Y or D Y 
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SP110.70.42_Liquid 

Description 
Unit of  
measur
ement 

Value 

Potenza nominale / rated power / nennleistung (S1) kW 6.5 

Corrente nominale / rated current / nennstrom (S1) A 13.2 

Tensione nominale concatenata / line rated voltage / nennspannung V 380 

Velocità nominale al carico nominale/ rated speed at rated load / 
nenndrehzahl bei nennlast 

Rpm 11850 

Frequenza nominale / rated frequency / nennfrequenz Hz 400 

Tensione a vuoto concatenata / no-load line voltage / 
leerlaufspannung 

bei nennflussu 
V 370 

Corrente a vuoto / no-load current / leerlaufstrom A 4.3 

Resistenza dello statore / stator resistance / standerwiderstand kalt 
(20°C) Ω 0.27 

Resistenza del rotore /rotor resistance / lauferwiderstand kalt (20°C) Ω 0.24 

Reattanza di dispersione dello statore / stator leakage reactance / 
standerstreureaktanz 

Ω 1.6 

Reattanza di dispersione del rotore /rotor leakage reactance / 
lauferstreureaktanz 

Ω 3.2 

Reattanza del campo principale / main field reactance / 
hauptfeldreaktanz Ω 50 

Velocità di inizio indebolimento del campo / field weakening initial 
speed 

speed / Einsatzdrehzahl feldschwachung 
Rpm 12000 

Velocità massima del motore / motor maximum speed / 
Maximaldrehzahl 

Rpm 24000 

Fattore di potenza / power factor / nennleistungsfactor  0.85 

Momento di inerzia del rotore / moment of inertia Kg m2 1.1E-03 

Collegamento / circuit connection / schaltungsart Y or D Y 
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2.9 TECHNICAL CARDS ES919 

 
 

 
H1423H0055 Rev.03   (SP.110.130.45) 
Rated voltage (*) V 380 380 380 
Rated frequency Hz 233 400 600 
Rated speed rpm 7000 12,000 18,000 
Duty type  S1 cont S6 60% S1 cont S6 60% S1 cont S6 60% 
Rated power kW 5.5 6.6 4.5 5.4 1.5 1.8 
 Nm 7.5 9 3.6 4.3 0.8 1 
Rated current A 15 18 14 17 6.5 8 
Rated output   0.8 
Power factor cos  0.8 
Number of poles  4 
Type of insulation  F 
Type of cooling  Elettroventola  /  Elektrolüfter  /  Cooling fan 
Weight of 
SHORT NOSE version 

kg ~ 26 

Weight of 
LONG NOSE version 

kg ~ 31 

[(*) supplied by inverter]          
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H1423H0225 Rev.01  (SP.110.130.4H) 
Rated voltage (*) V 380 380 380 380 380 380 
Rated frequency Hz 400 500 600 667 733 800 
Rated speed rpm 12,000 15,000 18,000 20,000 22000 24,000 

Duty type  
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
Rated power kW 9 10.5 9 10.5 8 9.4 7.2 8.6 6.3 7.5 5.4 6.3 
Rated torque Nm 7.2 8.7 5.7 6.7 4.2 5 3.4 4.1 2.7 3.3 2.2 2.5 
Rated current A 21 25.3 19.2 22.5 17.5 20 15.8 19 14 17 12.9 14.7 
Rated output   0.85 
Power factor cos  0.85 
Number of poles  4 
Type of insulation  F 
Type of cooling  Elettroventola  /  Elektrolüfter  /  Cooling fan 
Weight of 
SHORT NOSE version 

kg ~ 26 

Weight of 
LONG NOSE version 

kg ~ 31 

[(*) supplied by inverter]             
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2.11 TECHNICAL CARDS ES939 
 

 
 
 
H1423H0308 Rev.P1   (SP.110.131.43) 

Rated voltage (*) V 225 380 380 380 380 380 380 
Rated frequency Hz 233 400 500 600 667 800 867 
Rated speed rpm 7000 12,000 15,000 18,000 20,000 24,000 26000 

Duty type  
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
S1 

cont 
S6 

60% 
Rated power kW 7.5 9 10 12 10 12 9 10.8 7.5 9 6 7.5 5.3 6.8 
Rated torque Nm 10.2 12.3 8 9.6 6.3 7.6 4.8 5.7 3.6 4.3 2.4 3 1.9 2.5 
Rated current A 27 32.4 20 24 20 24 19 22.8 14.5 17.4 13 15.6 11.3 14.5
Rated output   0.90 
Power factor cos  0.74 
Number of poles  4 
Type of insulation  F 
Type of cooling  Elettroventola  /  Elektrolüfter  /  Cooling fan 

Weight of 
SHORT NOSE version 

kg ~ 26 

Weight of 
ONG NOSE version 

kg ~ 31 

 [(*) supplied by inverter]                
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SP110.131.48 

Description 
Unit of  
measur
ement 

Value 

Potenza nominale / rated power / nennleistung (S1) kW 9 

Corrente nominale / rated current / nennstrom (S1) A 24 

Tensione nominale concatenata / line rated voltage / nennspannung V 380 

Velocità nominale al carico nominale/ rated speed at rated load / 
nenndrehzahl bei nennlast 

Rpm 5850 

Frequenza nominale / rated frequency / nennfrequenz Hz 200 

Tensione a vuoto concatenata / no-load line voltage / 
leerlaufspannung 

bei nennflussu 
V 370 

Corrente a vuoto / no-load current / leerlaufstrom A 5.6 

Resistenza dello statore / stator resistance / standerwiderstand kalt 
(20°C) Ω 0.5 

Resistenza del rotore /rotor resistance / lauferwiderstand kalt (20°C) Ω 0.48 

Reattanza di dispersione dello statore / stator leakage reactance / 
standerstreureaktanz 

Ω 1.0 

Reattanza di dispersione del rotore /rotor leakage reactance / 
lauferstreureaktanz 

Ω 1.7 

Reattanza del campo principale / main field reactance / 
hauptfeldreaktanz Ω 38.2 

Velocità di inizio indebolimento del campo / field weakening initial 
speed 

speed / Einsatzdrehzahl feldschwachung 
Rpm 6000 

Velocità massima del motore / motor maximum speed / 
Maximaldrehzahl 

Rpm 18000 

Fattore di potenza / power factor / nennleistungsfactor  0.8 

Collegamento / circuit connection / schaltungsart Y or D Y 
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SP110.150.45 (liquid-cooled) 

Description 
Unit of  
measur
ement 

Value 

Potenza nominale / rated power / nennleistung (S1) kW 15 

Corrente nominale / rated current / nennstrom (S1) A 34 

Tensione nominale concatenata / line rated voltage / nennspannung V 380 

Velocità nominale al carico nominale/ rated speed at rated load / 
nenndrehzahl bei nennlast 

Rpm 11748 

Frequenza nominale / rated frequency / nennfrequenz Hz 400 

Tensione a vuoto concatenata / no load line voltage / 
leerlaufspannungbei nennflussu 

V 364 

Corrente a vuoto / no-load current / leerlaufstrom A 9.5 

Resistenza dello statore / stator resistance / standerwiderstand kalt 
(20°C) Ω 0.09 

Resistenza del rotore /rotor resistance / lauferwiderstand kalt (20°C) Ω 0.13 

Reattanza di dispersione dello statore / stator leakage reactance / 
standerstreureaktanz 

Ω 0.61 

Reattanza di dispersione del rotore /rotor leakage reactance / 
lauferstreureaktanz 

Ω 1.8 

Reattanza del campo principale / main field reactance / 
hauptfeldreaktanz Ω 27.9 

Velocità di inizio indebolimento del campo / field weakening initial 
speed 

speed / Einsatzdrehzahl feldschwachung 
Rpm 12000 

Fattore di potenza / power factor / nennleistungsfactor  0.8 

Momento di inerzia del rotore / moment of inertia Kg m2 2.5E-03 

Collegamento / circuit connection / schaltungsart Y or D Y 
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H1423H0262 Rev.02   (SP 120.150.4A )       
Rated voltage (*) V 380 380 380 380 380 
Rated frequency Hz 267 333 500 600 733 

Rated speed rpm 8,000 10000 15,000 18,000 22000 

Duty type   
S1 

cont 
S6 

60%
S1 

cont 
S6 

60%
S1 

cont 
S6 

60%
S1 

cont 
S6 

60% 
S1 

cont 
S6

60%
Rated power kW 16.0 18.0 16.0 18.0 11.0 13.0 8.0 10.0 4.3 5.2 
Rated torque Nm 19 21.5 15.3 17.2 7.0 8.3 4.2 5.3 1.9 2.3 
Rated current A 34.5 45 34.5 45 23.7 32.6 18.0 26.0 8.0 11.0

Rated output ɖ   0.8 

Power factor cos ű   0.7 

Number of poles   4.0 
Type of insulation   F 
IP rating   54 
Type of cooling   Raffreddamento a liquido  /  Flüssigkeit  /  Liquid cooling 

Weight of  
LONG NOSE version 

kg ~ 45 

[(*) supplied by inverter]            
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H1423H0334  Rev.P1    (SP.120.150.4Q) 
Rated voltage (*) V 220 220 440 440 
Rated frequency Hz 200 400 200 400 
Rated speed rpm 6000 12,000 6000 12,000 
Duty type  S1 cont S6 60% S1 cont S6 60% S1 cont S6 60% S1 cont S6 60% 
Rated power kW 7 8 5 6 7 8 5 6 
Rated torque Nm 11.1 12.7 8 8.2 11.1 12.7 8 8.2 
Rated current A 28 32 21 26 14 16 10.5 13 
Rated output   0.88 
Power factor cos  0.82 
Number of poles  4 
Type of insulation  F 
Type of cooling  Raffreddamento a liquido  / Flüssigkeit /  Liquid cooling 
Weight of 
LONG NOSE version 

kg 39 

[(*) supplied by 
inverter] 
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SP120.150.4Q (with 220V connection) 

Description 
Unit of  
measur
ement 

Value 

Potenza nominale / rated power / nennleistung (S1) kW 5.5 

Corrente nominale / rated current / nennstrom (S1) A 20.8 

Tensione nominale concatenata / line rated voltage / nennspannung V 220 

Velocità nominale al carico nominale/ rated speed at rated load / 
nenndrehzahl bei nennlast 

Rpm 5890 

Frequenza nominale / rated frequency / nennfrequenz Hz 200 

Tensione a vuoto concatenata / no load line voltage / 
leerlaufspannungbei nennflussu 

V 215 

Corrente a vuoto / no-load current / leerlaufstrom A 7.9 

Resistenza dello statore / stator resistance / standerwiderstand kalt 
(20°C) Ω 0.11 

Resistenza del rotore /rotor resistance / lauferwiderstand kalt (20°C) Ω 0.14 

Reattanza di dispersione dello statore / stator leakage reactance / 
standerstreureaktanz 

Ω 0.7 

Reattanza di dispersione del rotore /rotor leakage reactance / 
lauferstreureaktanz 

Ω 1.5 

Reattanza del campo principale / main field reactance / 
hauptfeldreaktanz Ω 15.5 

Velocità di inizio indebolimento del campo / field weakening initial 
speed 

speed / Einsatzdrehzahl feldschwachung 
Rpm 6000 

Velocità massima del motore / motor maximum speed / 
Maximaldrehzahl 

Rpm 12000 

Fattore di potenza / power factor / nennleistungsfactor  0.82 

Momento di inerzia del rotore / moment of inertia Kg m2 2.5E-03 

Collegamento / circuit connection / schaltungsart Y or D YY 
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SP110.150.45 (air-cooled) 

Description 
Unit of  
measure

ment 
Value 

Potenza nominale / rated power / nennleistung (S1) kW 11 

Corrente nominale / rated current / nennstrom (S1) A 25.6 

Tensione nominale concatenata / line rated voltage / nennspannung V 380 

Velocità nominale al carico nominale/ rated speed at rated load / 
nenndrehzahl bei nennlast 

Rpm 11784 

Frequenza nominale / rated frequency / nennfrequenz Hz 400 

Tensione a vuoto concatenata / no load line voltage / 
leerlaufspannung bei nennflussu 

V 364 

Corrente a vuoto / no-load current / leerlaufstrom A 9.5 

Resistenza dello statore / stator resistance / standerwiderstand kalt 
(20°C) Ω 0.09 

Resistenza del rotore /rotor resistance / lauferwiderstand kalt (20°C) Ω 0.13 

Reattanza di dispersione dello statore / stator leakage reactance / 
standerstreureaktanz 

Ω 0.61 

Reattanza di dispersione del rotore /rotor leakage reactance / 
lauferstreureaktanz 

Ω 1.8 

Reattanza del campo principale / main field reactance / 
hauptfeldreaktanz Ω 27.9 

Velocità di inizio indebolimento del campo / field weakening initial 
speed 

speed / Einsatzdrehzahl feldschwachung 
Rpm 12000 

Fattore di potenza / power factor / nennleistungsfactor  0.8 

Momento di inerzia del rotore / moment of inertia Kg m2 2.5E-03 

Collegamento / circuit connection / schaltungsart Y or D Y 
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4.3.5 Fixing electrospindles with rectangular framework 
The electrospindle should be fixed to the slide or the spindle holder support (if present), using M8 
screws and T-slot nuts with a tightening torque of 20Nm. The maximum protrusion allowed for the 
fixing screw is 15mm, as shown in Figure4 .3; greater protrusions can deform the framework of the 
electrospindle and produce incorrect blocking, with negative consequences for the precision of the 
machining operation and the safety. 
For the correct alignment, use the tang slot between the two T-slots (see section 2). 

80
100,510

8

1
6

16,5

 
 

Figure4 .2 T-slots for anchoring the 
electrospindle 

(16
)

15
 M

AX
1 

MI
N

 
Figure4 .3 Maximum protrusion of the 

screw in the T-slot 
 

 

 Maximum protrusion of the screw: 15mm. 

 Ensure a gap of at least 1mm. 

 Greater protrusions deform the framework of the electrospindle, compromising the 
precision of the machining operation and also the safety. 

 
 
4.3.6 Fixing electrospindles with round framework 
To fix the electrospindles with a round framework, use the eight ø 8.5 bores on the fixing flange 

 

 
 

Figure 4.4 8 bores ø 8.5 

20

9
11

 
 

Figure4 .5 Detail of fixing bore 

 
4.3.7 Threaded bores for accessories 
To fix any accessories, some threaded bores are available (see the positions in section 2). The 
useful thread is 12mm. 
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4.5 HYDRAULIC CONNECTIONS AND SPECIFICATIONS OF THE COOLER  
For the hydraulic connection points see the dimensional drawings and the labels on the product. 
Use water charged with 10% ethylene glycol and with anti-corrosion additives. 
 

 
The gaskets that isolate the fluid circuits inside HSD products are made of nitrile rubber: 
use only additives that do not degrade this material. 

 

Upon request, HSD supplies “ARTIC-FLU-5” (order No.: H2161H0022). 
ARTIC-FLU-5 is a pre-mixed cooling liquid, ready for use and tested by HSD S.p.A. 
It contains monoethylene glycol and corrosion inhibitors (based on an ecological formula and 
without amines, nitrates or phosphates) and ensures protection against corrosion for roughly 1 
year. 
ARTIC-FLU-5 prevents the formation of rust, scale and foam deposits, as well as the hardening, 
cracking or swelling of the seals and sleeves. 
It complies with various international standards, including CUNA NC 956-16. 
 
4.5.1 Specifications for the cooler 

 Spindles from 0 to 12 kW Spindles from 13 to 20 kW 

Cooling capacity 1,600 W 3,400 W 

Minimum flow rate 3 litres/minute 3 litres/minute 

Type of coolant 
Water 
+ 10% ethylene glycol 
+ corrosion inhibitor 

Water 
+ 10% ethylene glycol 
+ corrosion inhibitor 

Set temperature 
of the cooler 

+25+/-3°C (+77+/-5°F) +25+/-3°C (+77+/-5°F) 
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4.6 ELECTRICAL CONNECTIONS 
4.6.1 Connectors 
In the electrospindle there are two electrical connectors for power and signals respectively; the two 
connectors are located in an electrical box also known as the “fixed mounting plate”. A “mobile 
mounting plate” is also supplied with the electrospindle, with the mobile connectors to be wired by 
the customer. Upon request, pre-wired “mobile mounting plates” are available, with cables of 
different lengths. 
The position of the electrical connectors is shown in section 2. 
 
4.6.1.1 Layout of POWER connector (fixed part)  

2

5

3

4 6

1
8

9
7

 

PIN DESCRIPTION 

1 Thermal alarm  

2 Common PE with PIN 7 

3 
230V AC  50/60Hz electric fan
(if present) 

4 U Motor phase 

5 Thermal alarm  

6 Motor V phase 

i  

Use cables of not less than 
6mm2 (or AWG10) for the even 
PINs, and 1mm2 (or AWG18) for 
the odd ones 

7 Common PE with PIN 2 

8 Motor W phase 

9 
230V AC  50/60Hz electric fan
(if present) 

 

 
The electrical power supply to the electrospindle MUST be provided via inverter. 
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4.6.4 ES988 with configurable terminal board 220/440 V (optional) 

 
Before opening the mounting plate to perform any operation, check that all the 
electrically powered parts are disconnected. 

 

Uout

Vout

Wout

Serrare le viti del coperchio della basetta a 1.3 Nm

SET VOLTAGE 440V

Wout

Vout

Uout

SET VOLTAGE 220 V

 
 
4.6.4.1 Power connector 

A

B

D

C

E

F

 

A U motor phase 
B V motor phase 
C W motor phase 
D Earth connection 
E 230V AC 50/60Hz electric fan 
F 230V AC 50/60Hz electric fan 

 

4.6.4.2 Sensors connector 

A
B

D

C

E
G

H
F

J

K

L
M

P

R

S

T N

 

A S2 sensor (tool ejected) OUTPUT 
B S1+ S4 sensor series (tool locked) OUTPUT 
C OUTPUT sensor S3 (shaft stopped) 
D +24V CC power supply sensors S1, S2, S3. 
E +24V CC power supply to lamp of button 
F 0V power supply sensors S1, S2, S3, S4. 
G +24V CC power supply to button 
H OUTPUT button 
J 0V power supply to lamp of button 
L Not used 
M For maintenance 
N Motor thermal alarm 
P Motor thermal alarm 
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4.7 BUTTON FOR MANUAL COMMAND OF TOOL RELEASE   
On some models there is a button to manually command the release of the tool-holder: by keeping 
the button pressed the tool is expelled and the collet remains open until the button is released. 
 

i  
The position of the button is shown in section 2 

 
 

CHARACTERISTICS OF THE BUTTON 

 

CHARACTERISTICS OF THE LAMP 

Rated voltage (DC) 24V Rated voltage (DC) 24V 

Maximum current 100 mA Rated power 0.7W 

  Rated current 29 mA 

 
4.7.1 Electrical layout for tool-holder manual release circuit  

 

 When the spindle is rotating, a control system must deactivate the command 
arriving from the button. 

 The activation of the button must only be possible with the spindle idle. 

 The tool block/release operation via the button must only be carried out with 
the machine in MANUAL working mode (not AUTOMATIC). 

 The tool could be ejected at high speed if the safety conditions described 
above are not respected. 

24V

7

B

8

P

C

0 V

E

 

7 - 8 PINs 7 and 8 of the SIGNALS connector 

B Button for manual release of tool 

P 
Pressure switch that, in the event of low 
pressure, does not allow the release of the tool 
holder 

C Safety check (device at null speed) 

E CNC 
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6 USE AND ADJUSTMENT 
6.1 ENVIRONMENTAL CONDITIONS 
HSD S.p.A. has inspected and checked its products in accordance with standard environmental 
conditions (CEI EN 60034-1:2006-05)   
Contact HSD S.p.A. for information on the possibility of applications in special environments. 
 

6.2 RUNNING-IN  
Before being packed, the product was subjected to an automatic running-in cycle to guarantee the 
correct distribution of the lubricant (long-life grease) on the races of the bearings, and to run in the 
spheres and races of the bearings themselves. If present, also the reducers and servomotors are 
run in, and dynamic tests are carried out on the inner pneumatic and hydraulic circuits. 
The running-in cycle also includes a strict inspection of all the command and signalling elements, 
simulating various types of operating cycle on the test bench. 
 

6.3 PREHEATING 
HSD S.p.A. uses high-precision angular contact bearing pairs, pre-loaded and lubricated for life 
with special grease for high speeds. 
When the machine is switched on for the first time every day, allow the electrospindle to perform a 
brief preheating cycle in order to allow the bearings to gradually attain a uniform operating 
temperature, and hence to obtain a uniform expansion of the bearing races and the correct preload 
and rigidity.  
 

 The following cycle is recommended, without machining operations: 
 

50 % of the maximum rated speed for 2 minutes. 
75 % of the maximum rated speed for 2 minutes. 
100 % of the maximum rated speed for 1 minute. 

 

The preheating cycle should also be performed every time that the machine is inoperative long 
enough for the electrospindle to cool down to room temperature. 
 

 
Only for HSK versions: 
it is forbidden to run the electrospindle without the tool-holder inserted. 

 

 
While the machine is operating, the spindle can reach high temperatures. Be very careful 
not to touch it without due precautions. 

 
 

6.4 ELECTRIC FAN 
In the air-cooled versions, the electrospindle is cooled by an electric fan installed at the rear. 
Its rotation is independent of the rotation speed of the spindle shaft: in this way, the cooling 
efficiency is better compared with a situation where the fan is integral with the spindle shaft. 
 

 The electric fan must always be activated, even when the electrospindle is idle. 
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6.4.1 Technical characteristics of the electric fan 

Power supply 230  10% V AC 

Frequency 50 Hz 60 Hz 

Input power 45 W 39 W 

 

6.5 TOOL-HOLDER LOCKING AND EXPULSION DEVICE 
The blocking and expulsion of the tool-holder is carried out by the single-acting movement of a 
pneumatic piston, activated with compressed air. 
The tool-holder is mechanically blocked with elastic springs. 
 

electrospindle 
model 

axial force 
on the tool-holder 

expulsion of the tool-holder 
cone 

ISO30 3200 N ± 10% 0.5 - 0.9mm 

HSK F63/E50 11000 N ± 10% 0.5 - 0.6mm 

HSK E40/F50 6800 N ± 10% 0.5 - 0.6mm 

HSK E63/F80 18000 N ± 10% 0.5 - 0.6mm 
 

i  

The axial force exerted on the tool-holder by the blocking system is guaranteed constant 
for a minimum duration of 2,000,000 cycles of tool change 

1 tool change cycle = tool blocked / tool released / tool blocked 
 

i  

All HSD electrospindles have a mechanical reaction system that neutralises the axial 
force of the piston on the shaft during the tool changing phase, guaranteeing the integrity 
of the precision bearings. 

 

6.6 TOOL-HOLDER CONE 

 

 

 
Figure 
6.1 

CONE ISO30 
DIN69871 

HSD TIE-ROD 
0804H0009 

  Figure 
6.2 

HSK DIN69893 CONE 

 The geometry of the conicity must respect standard DIN69871 for ISO30 cones, and standard 
DIN69893 for HSK cones. 

 The tool-holder cone ISO30 must have an AT3 precision rating; 

 Avoid the presence of plugs, slots, or other forms affecting the dynamic balancing of the tool-
holder; 

 At the maximum rated speed of the electrospindle, the level of dynamic balancing must be G = 
2.5 or better (ISO1940 standard); 

 The balancing must be carried out with the tool-holder assembled (cone, mill collet, ring nut, 
tool);  

 The tie-rod (also known as the shank) of the cone ISO30 must only be the one supplied by 
HSD (code 0804H0009). 
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6.7.2.4 ES929  ISO30  Short Nose 
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If these procedures are not observed, the tool-holder will drag the locking system (collet/tie-rod) 
with it until the collet spindle is freed; owing to the force of the spring, the collet will then shoot back 
violently, perhaps breaking the tie-rod 
 
 

UTENSILE BLOCCATO

IMPATTO

1 2 3 4

UTENSILE RILASCIATO

5 6
 

N
. 

Description 

1 ISO collet 
spindle 

2 Spindle shaft 

3 ISO collet 
(or bush) 

4 Tie-rod 

The arrows show the 
direction in which the 
blocking system 
moves after freeing 
the collet spindle 

5 Point in which 
the collet 
knocks against 
the shaft 

6 Breakage of the 
tie-rod 
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6.9 SENSORS 
The electrospindle is equipped with inductive sensors for monitoring its status, and a “thermal 
alarm” to protect the electric coils.   
 

NAME SENSOR INFORMATION 

S1 Tool-holder cone attached 

S2 Collet open 

S3 (*) Shaft stopped 

S4 (**) HSK cone blocked in correct position 

S5 (***) Piston at upper end stop 

Thermal alarm 
Engine overheated: 
stop the electrospindle! 

(*) Not present in certain versions 
(**) In HSK versions only 
(***) Only on models with double-acting piston 

 

6.9.1 Technical characteristics of the inductive sensors   

Type Proximity PNP normally open (NO) 

Supply voltage 10 - 30V (DC) 

Maximum load 200 mA 

Power consumption with no load <10 mA 

Nominal detection distance 0.8mm 
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A and B signal phase difference 

2

2,25

2,5

2,75

3

A

B

 

A and B negated signal phase difference 

2

2,25

2,5

2,75

3

A-

B-
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8 REPLACING COMPONENTS  
8.1 REPLACING THE ELECTRIC FAN 
 

2

1

1

1

1 5

 

1
Remove the four fixing screws of 
the electric fan unit. 

2
Move the electric fan unit in an 
axial direction. 

3
Disconnect the electrical 
connector of the electric fan. 

4
Connect the electrical connector 
of the new electric fan. 

5

Insert the earth cable of the new 
electric fan in the appropriate 
space (5), so that it is blocked by 
the screw in the next point (6). 

6
Fix the new electric fan with the 
four screws, paying attention to 
the earth connection. 

  

  
 

8.2 REPLACING THE SHAFT KIT FOR MODELS ES884, ES888 
8.2.1 Disassembly procedure 
 

1.  
Cut the heat-shrinking sheath and disconnect 
the sensor connectors 

2.  
Remove the ten screws that block the cover of 
the mounting plate bracket 
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3.  
Disconnect all the pneumatic connections and 
the relative sensors 

 

4.  
Open all the internal movable connections 
(inductive sensors and electric fan) 

5.  

Loosen the two screws indicated in the figure 
and remove the pressurisation block 

Variation ES939: loosen the four screws 
indicated in the figure and remove the 
pneumatic block 
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6.  
Take out the screws and completely remove the 
electric fan support 

7.  
Remove the six screws fixing the release 
cylinder unit as indicated in the figure 

8.  
Remove the release cylinder unit by raising it in 
the direction of the axis 
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7.  Carefully insert the cylinder unit 

 

8.  

Block the cylinder unit, using the six fixing 
screws (with a tightening torque of 7 Nm with 
cross-tightening) 
919:5x100 

9.  

Reinsert the casing of the electric fan, and 
tighten the four screws on the sides of the 
casing, as shown in the figure 
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5.  
Assemble the OR 3350, after greasing it with 
the same grease indicated above. 

6.  

Insert the shaft kit, taking care to align the 
pressurisation air passage bores on the front 
flange and on the framework. 

7.  

Tighten the M5x20 screws (of a material with a 
resistance class of 12.9) on the front flange, 
using a tightening torque of 10 Nm 

 

8.  Carry out the sensor calibration procedure.  

 
 

8.6 REPLACING THE SHAFT KIT FOR MODELS ES939 WITH ENCODER 
8.6.1 Cylinder unit disassembly 

1.  

Disassemble the pneumatic connections block 
by loosening the four M4 screws from the block 
with an L-shaped Allen spanner. 
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13.  

Reassemble the phonic wheel. 

Warning: 
Align the tang of the “Z” zero with the notch on 
the shaft. 
After fixing the phonic wheel, check that the 
dynamic balancing level at maximum speed is 
G=2.5 or better. 
If this is not the case, contact HSD. 

14.  

To assemble the encoder reader at the right 
distance, insert a 0.2mm thickness spacer 
between the reader itself and the phonic wheel. 

Block with two 4x10 screws and Z5 knurled 
washers, then remove the thickness spacer. 

15.  
Before reassembling the cylinder, check (on the 
machine) the encoder is working. 

 

16.  
Replace the layer of Loctite 510 (or equivalent) 
on the cylinder area. 

 

 

17.  

Reassemble the cylinder and follow steps 7-1 
(i.e. in reverse order) to completely reassemble 
the spindle. 

 

18.  Carry out the sensor calibration procedure.  
 

Z 























HSD 

 

 

5801H0056 ______________________________________________________________ 165/183 

8.8.12 Replacing the sensor unit 

i  
To replace and adjust the sensors illustrated in this and following paragraphs, refer again 
to 812 and  Figure8 13.. 

 

1. Remove the screw (6) that blocks the bracket (5) of the sensor to be replaced (4). 
2. Unthread the faulty sensor unit from its seat, and disconnect its electrical connector (1). 
3. Connect the electrical connector of the new sensor unit. 
4. Check the functioning of the new sensor by bringing it into contact with a metallic mass; 
5. Position the replacement sensor in the empty seat. 
6. Reposition the bracket (5) and tighten the screw (6) without blocking it completely, so that the 

sensor can rotate, allowing the calibration operations described in the following paragraphs. 
7. After calibration, tighten the screw, blocking the sensor with an open-end spanner so as to 

maintain the calibration carried out. 
 

 
Do not grasp the sensor by the cable or the electrical connector! 
To rotate it, use a monkey wrench measuring 12 

 

 
To check the effectiveness of the adjustment, perform the maximum possible 
number of tests with all the tool-holders available. 

 

 
Warning: an incorrect calibration of the sensors can cause irregularities in the 
functioning of the electrospindle. 
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8.8.15 Adjusting sensor S2 in HSK versions 

A

B  

  B1 B2 

HSK E25 6.5 6.35 

HSK E40/F50 8.5 8.35 

HSK E50/F63 10.5 10.3 

HSK E63/F80 10.5 10.3 

(+/- 0.1mm)

 Figure 8 14. position of the 
expeller 

 Figure 8 15.  (A) expeller   
(B) reference position 

Table 8.1: values of (B)

 

After replacing the sensor as described in paragraph 8.8.12, calibrate it as follows: 
1. bring the spindle to the state of “Collet open (tool-holder cone expelled)” by powering the 

cylinder; in these conditions, the position (B) (figure  Figure 8 14.) takes on the maximum 
value; 

2. as shown in figures  Figure 8 14. and  Figure 8 15., use a depth gauge to check that the 
position (B) of the expeller in relation to the spindle nose takes on the value “B1” indicated in 
table Table 8.1;  if this is not the case, stop and contact HSD Customer Service; 

3. by means of the cylinder, bring the piston to the upper end stop and make position (B) adopt 
the minimum value; 

4. power the cylinder by means of a one-way pressure regulator initially set at 0 bar; 
5. gradually increase the feed pressure so as to move the piston slowly forward, stopping when 

the position (B) reaches the value “B2”; 
6. rotate sensor S2 until you find the position supplying the signal “ON” with (B) > B2 and “OFF” 

with (B) < B2; 
7. definitively tighten the screw (3);  
8. perform a cycle of 10 tool changes; 
9. at the end of the cycle, check that point [6] is satisfied without the need to rotate the sensor; 
10. if it is necessary to rotate the sensor, then repeat the whole procedure from the beginning; 
11. if it is not necessary to rotate the sensor, perform a cycle of 100 tool changes with the 

machine, using the maximum possible number of different tool-holders; 
12. at the end of the cycle, check that point [6] is satisfied without the need to rotate the sensor; 
13. if it is necessary to rotate the sensor, then repeat the whole procedure from the beginning; 
14. if it is not necessary to rotate the sensor, then the S2 adjustment procedure is complete. 
 
 
 
 
8.8.16 Adjusting sensor S3 (both ISO and HSK versions) 
After replacing the sensor as described in paragraph 8.8.12, calibrate it as follows: 
1. check that the signal from the sensor corresponds to that described in the figure below 

;

+ 24 V

     0 V

0 giri
rev

  1
 

2. if this is not the case, rotate the bush (4) until you find the position that permits you to have the 
output described in the above-mentioned table, then definitively tighten the screw (6). 
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Vibrations of the 
electrospindle: 

The tool-holder is not balanced:
Choose a tool-holder according to 
the indications in paragraph 6.6 

The tool is not balanced: 
Choose and use the tool 
according to the indications in 
paragraph 6.7 

Dirt between tool-holder cone 
and spindle shaft: 

Remove the foreign matter and 
clean as described in section 7 

Incorrect parameterisation of 
the inverter: 

Check the parameters on the 
plate of the electrospindle. 

The machining operation is too 
heavy: 

Reduce the severity of the 
machining operation. 

Anchor screws loose: Tighten the anchor screws. 

Bearings damaged: Replace the shaft kit. 

Noisy bearings: Bearings damaged: Replace the shaft kit. 
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12 DISPOSAL 
 

 

Inside the electrospindle, there is a pre-loaded spring with a force of hundreds of 
kilograms. This spring is attached to a tie-rod that may be thrown out violently if 
the electrospindle is dismantled by personnel who have not been sufficiently 
trained. 

Carry out only the operations described in this manual, paying close attention to 
the instructions given; if in doubt, contact the Assistance Service of HSD S.p.A. 

 

At the end of the electrospindle lifespan, it is the responsibility of the user company to dispose of it. 
First of all, the various elements must be cleaned, then 
the various parts must be separated into components and electrical material. The different 
materials should be divided, 
e.g.: electrical motors (copper coils), metallic parts, plastic materials etc., and 
then disposed of separately, according to the regulations of the current laws in the country of 
installation. 
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13 ASSISTANCE 

HSD S.p.A. 
TECHNOLOGICAL EQUIPMENT FOR AUTOMATION  
registered office: 

Via della Meccanica, 16  

61122 PESARO (ITALIA) 

Loc. Chiusa di Ginestreto 

factory headquarters: 

P.le Alfio De Simoni, sn 

61122 PESARO (ITALIA) 

Tel. (+39)0721.205.211 

Fax (+39)0721.205.247 

E-mail supporthsd@hsd.it 

 www.hsd.it 

HSD Deutschland GmbH 

Brückenstrasse, 32 

D-73037 Göppingen 

Tel.  +49(0)7161 956660 

Fax  +49(0)7161 9566610 

E-mail  supporthsddeut@hsddeutschland.de 

 www.hsddeutschland.de 

HSD USA Inc. 
3764 SW, 30th Avenue 

33312 Hollywood, Florida USA 

Phone no. (+1) 954 587 1991 

Fax  (+1) 954 587 8338 

E-mail  supporthsdusa@hsd.it 

 www.hsdusa.com 

HSD Mechatronic Shangai Co. Ltd. 
D2, First floor, 207 Taigu Road 

Waigaoqiao Free Trade Zone 

200131, Shangai – China 

Phone no. (+86) 215866 1236 

E-mail  sales@hsd-china.cn 

 www.hsd-china.cn 
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