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1/ PRODUCT DESCRIPTION

E2Servomech

Electromechanical linear actuators pRODUCTIVTY,

Servomech HSA electromechanical linear
actuators are high performance products with high
precision ball screw drive, 100% internal production
made by Servomech. The main advantages they offer
are: high linear speeds associated with high loads always
under a constant position control; precise and accurate
control of position, speed and force; high efficiency with
low energy consumption; reduced installation costs.

|deal for replacing hydraulic cylinders in applications
that require high linear speeds associated with high
loads, precise and accurate control of position, speed
and force, reduced energy consumption and lower
installation costs.

2o
® Ball screw drive
® GLEASON bevel gearbox
® 6 standard sizes
® Linear speed up to 1500 mm/s

-

o>

® Acme or ball screw drive
"'A SERIES ® In-line, parallel or

right angle motor
® 6 standard sizes
® Load up to 200 kN

SERVOMECH products are designed and
manufactured inside the production factory in
Anzola dell’Emilia (Bologna) - ITALY using high
technology and CNC machine tools.

Check tests are carried out in-line during all manufac-
turing processes to monitor and adjust possible errors,
obtaining a constant quality of the production with
target zero scraps. Final control and functional checks
are carried out to ensure high quality and reliability of
the final product.

Each finished product is uniquely identified by the serial

HPA series

LESS ENERGY
CONSUMPTION

The high performance Servomech electromechanical
linear actuators best combine the demands of ever higher
performance and higher productivity of plants with
competitive industrial costs. They are available in various
mounting configurations for full interchangeability even
with existing hydraulic cylinders. The field of use are
extremely varied but always attributable to applications
that seek the highest levels of automation, productivity,
efficiency and reliability.

The range of high-performance Servomech electro-
mechanical linear actuators consists of 4 different
families, differentiated by design, transmission and
linear drive unit.

© Planetary roller screws
® Planetary gearbox
® 6 standard sizes

® Load up to 1000 kN

® Acme or ball screw drive
ATI' SERIES ® Worm gearbox

BSA SERIES | 10 standard sizes
® Load up to 350 kN

o

number on the product identification nameplate. For
each finished product, SERVOMECH fills a specific
final test sheet which is supplied to the customer within
the shipment together with the product and certifies its
conformity. The final test sheet also contains important
information for the correct functioning of the product.

All working processes inside SERVOMECH comply to its
Quality Management System, developed according

to 1ISO 9001:2015 and certified by TUV ltalia.

www.servomech.com
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EaServomech PRODUCT DESCRIPTION /1

/ Main features ]

HSA Series Linear actuators for high linear speeds
Rear hinged mounting, rigth angle motor
GLEASON bevel gearbox

Linear speed up to 1500 mm/s

Ball screw drive from @ 25 mm to @ 80 mm
6 sizes, load capacity from 10 kN to 150 kN
Standard stroke length up to 1000 mm

Lubrication with synthetic grease, gearbox long life lubricated
Nut relubrication system with “homing” position

for easy maintenance operation

Pushrod anti-turn device system always included

Proximity limit switches
Incremental or absolute encoder for positioning control
Prepared for AC or brushless servomotors mounting

Ball screw nut
with axial recirculation of the balls

for a greater load capacity Motor mounting

Prepared for AC
o— or servomotors
Re-lubrication system mounting

of the nut with “homing” position
for easy maintenance operation

Breather
to compensate internal
air flows and pressure

Gleason bevel gearbox

Bearings
for high loads and high performances
Pushrod '
supported and guided
for high-speed use

Pushrod anti-turn device system
always included

High precision ball screw drive
Servomech internal production
-—o0
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1/ PRODUCT DESCRIPTION

/ Size overview ]

Push rod diameter

[mm]

E2Servomech

Outer tube diameter Ball screw d,, x Ph
[mm] [mm]

HSA 10 @ 35
HSA 25 @ 50
HSA 50 @ 60
HSA 100 @ 80
HSA 150 @ 90
HSA 200 0115

/ 5 good reasons to €0 electric j

The HSA Series linear actuators are part of the
5 Good Reasons To Go Electric campaign, to prefer
the Servomech electromechanical solution to hydraulic
and pneumatic cylinders.

1. More efficiency, less energy consumption
of Servomech linear actuators compared to traditional
hydraulic or pneumatic cylinders.

2. Better control position, speed, force,
Servomech linear actuators offer definitively supe-
rior control possibilities compared to the hydraulic or
pneumatic alternative.

3. Exact repeatability of the position, essential for
applications that require high positioning precision, even
in the case of synchronization of multiple actuators.

4. Greater safety and reliability, thanks to the

25x 5
290 25 x 10
25 x 25
32x 5
32 x 10
32 x 20
32 x 32
40x 5
40 x 10
40 x 20
40 x 40
50 x 10
155 50 x 20
50 x 40
63 x 10
@ 195 63 x 20
63 x 40
80 x 10
@ 245 80 x 20
80 x 40

2105

120

absence of pressurized fluids there are no risks of
explosion or environmental contamination.
Furthermore, the capability to maintain the load even in
emergency situations further increases safety conditions.

5. Lower maintenance costs and greater
productivity, thanks to the better performances and
flexibility in case of change receipt of the machinery,
Servomech linear actuators can increase the quality and
quantity of the work carried out.

FIVE REASONS
TO GO
ELECTRIC
-—
-—

www.servomech.com

/5






E2Servomech

2 / ACTUATORS HSA Series




E2Servomech

2.1/ Technical data HSA Series j

ACTUATORS HSA SERIES / 2

Push rod diameter

Outer tube diameter

Front attachment diameter

Rear attachment diameter

Max static load

Max input power

Ball screw BS

Diameter x lead d,, x P,,

Ball diameter D,

Accuracy grade ()

N° of circuits

Dynamic load C,

Static load C,

Ratio u

Linear travel for 1 motor shaft rev.
Max. force £,

Max. input torque 7,,,.,
Max. linear speed v,
Max. rotational speed n
Ratio u

Linear travel for 1 motor shaft rev.
Max. force £,

Max. input torque 7.,
Max. linear speed v,
Max. rotational speed n
Ratio u

Linear travel for 1 motor shaft rev.
Max. force £,

Max. input torque 7.,

Max. linear speed v .,

Max. rotational speed n,,,

Ratio u

Linear travel for 1 motor shaft rev.
Max. force £,
Max. input torque 7.,

Max. linear speed v,,,,,

Max. rotational speed

Ratio u

Linear travel for 1 motor shaft rev.
Max. force £,
Max. input torque 7.,
Max. linear speed v,
Max. rotational speed n,,,,,

max

max

Total actuator efficiency n

Friction torque T, (%)

Weight of 100 mm stroke actuator ()
Weight for each 100 mm extra-stroke

[mm]
[mm]
[mm]
[mm]

N]
(kW]

[mm]
[mm]

ka]
kal

@90
020
020
10000
3.40
BS1 = BS2
256 25410
#3175 03.969
7
4 3
14500 ' 14800
31500 28000
1
5 10
6730 6870
79 145
250 500
3000 3000
15
333 667
6730 6870
56 100
167 333
3000 3000
0
25 5
6730 6870
44 78
125 250
3000 3000
3
167 | 333
6730 6870
33 55
83 167
3000 3000
4
125 25
6730 6870
27 44
63 125
3000 3000
078 | 0.81
1.0(1.5)
18
18

(1) - Ball screws with accuracy grade IT 3 or IT 5 available on demand
(2) - The value in brackets refers to the version with additional output shaft (see Chap. 3.6 / Additional output shaft)
(3) - Weight of the actuator without fixing accessories
NOTE - Max force and max speed performances may not be achievable simultaneously (see graphs Chap. 2.2 / HSA Series Performances)

BS3
26x25
@3.175

242
13600
27300

25
3260
16.5
1250
3000

16.67
3600
12.4
833
3000

12.5
3910
10.3
625
3000

8.33
3710
6.9
417
3000

6.25
3500
5.2
313
3000

0.84

BS1
32x5
?3.175

23000
60200

10680
13.8
233
2800

3.33
10680
10.1
167
3000

2.5
10680
8.3
125
3000

1.67
10680
6.4
83
3000

1.25
10680
55
63
3000

0.76

(2)105
030
030
20 000
5.50
BS2 BS3
32x10 32x20
06.350 (6.350
m7
4 3
37000 ' 29800
66800 = 53200
1
20
13830
55.9
933
2800

10
17170
36.9
467
2800
15
6.67
17170
255
333 667
3000 3000
2
5 10
17170 13830
19.8 293
250 500
3000 3000
3
6.67
12640
18.9
167 333
3000 3000
4
2.5 5
15280 7900
10.3 10.3
125 250
3000 3000

13.33
13830
38.2

3.33
17170
141

080 083
2.7 (3.6)
36
25

BS4
32x32
(?6.350

2+2
35000
58100

32
11600
73.3
1493
2800

21.33
11190
48.1
1067
3000

16
11770
38.5
800
3000

10.67
7990
18.9
533
3000

5000
10.3
400
3000

0.84

BS1
40xb
(03175

25300
76900

11740
156.4
188

2250

3.33
11740
11.3
167
3000

2.5
11740
9.2
125
3000

1.67
11740
7.2
83
3000

1.25
11740
6.2
63
3000

0.76

(2)120
(35
035
40 000
8.00
BS2 BS3
40x10  40x20
(6.350 (06.350
m7
4 3
42800 34300
88000 70000
1

10 20
19870 15920
426 650
375 750
2250 2250
15
6.67 | 13.33
19870 15920
295 444
333 | 667
3000 3000
2
5 10
19870 15920
229 341
250 | 500
3000 3000
3
333 | 6.67
19870 15920
163 237
167 | 333
3000 3000
4
25 5
19870 15220
130 179
125 | 250
3000 3000
080 = 0.82
3.1 @4.1)
54
3.2

BS4
40x40
06.350

2+2
40300
77100

40
18710
145.4
1500
2250

26.67
18710
97.9
1333
3000

20
18710
74.2
1000
3000

13.33
11710
32.8
667
3000

10
7780
17.9
500
3000

0.84
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2 / ACTUATORS HSA SERIES

E2Servomech

Push rod diameter [mm] 0115

Outer tube diameter [mm] (2)1 55 (2)1 95 0245

Front attachment diameter [mm] 040 045 060

Rear attachment diameter [mm] 040 045 060

Max static load IN] 60 000 100 000 150 000

Max input power kW] 12.20 17.90 26.50

Ball screw BS BS1 BS2 BS3 BS1 BS? BS3 BS1 BS?2 BS3
Diameter x lead dj, x P, [mm]| 50x10 = 50x20 ~ 50x40 | 63x10 =~ 63x20 =~ 63x40 | 80x10 = 80x20 = 80x40
Ball diameter D, [mm]| @7.144 @744 @7.144 | 97144 09525 Q9525 | @7.144 @127 @127
Accuracy grade (") T7 IT5 IT5 15

N° of circuits 5 4 2 6 4 2 6 4 2
Dynamic load C, [N]| 69900 = 57300 @ 32900 | 102900 101100 = 54500 | 115900 @ 192400 = 104700
Static load C,, [N]| 166100 = 132100 = 68100 | 291300 234800 115000 | 384500 @ 488100 241800
Ratio u R1 1 1 1

Linear travel for 1 motor shaft rev. [mm] 10 20 40 10 20 40 10 20 40
Max. force £, [N]| 32440 = 26600 @ 15270 | 47760 = 46930 = 25300 | 53800 = 89300 = 48600
Max. input torque 7., [Nm]| 70.6 109.1 120.6 105.1 192.2 200.0 122.3 362.6 381.0
Max. linear speed v,,,,, [mm/s]| 300 600 1200 238 475 950 188 375 750
Max. rotational speed n,,,, [rom] | 1800 1800 1800 1425 1425 1425 1125 1125 1125
Ratio u R1.5 15 1.5 15

Linear travel for 1 motor shaft rev. [mm]| 6.67 13.33 26.67 6.67 13.33 26.67 6.67 13.33 26.67
Max. force £, [N]| 32440 = 26600 @ 15270 | 47760 = 46930 = 25300 | 53800 = 89300 = 48600
Max. input torque T, [Nm]| 486 74.3 81.9 71.9 129.9 135.1 83.9 2441 256.4
Max. linear speed v,,,,, [mm/s]| 300 600 1200 237 473 947 187 373 747
Max. rotational speed n,,, [rom]| 2700 2700 2700 2130 2130 2130 1680 1680 1680
Ratio u R2 2 2 2

Linear travel for 1 motor shaft rev. [mm] 5 10 20 5 10 20 5 10 20
Max. force £, [N]| 32445 = 26600 @ 15270 | 47760 = 46930 = 25300 | 53800 = 89300 = 48600
Max. input torque 7., [Nm]| 37.6 56.8 62.6 55.2 98.8 102.7 64.7 184.9 194.1
Max. linear speed v, [mm/s]| 250 500 1000 238 475 950 188 375 750
Max. rotational speed n,,,, [rom] | 3000 3000 3000 2850 2850 2850 2250 2250 2250
Ratio u R3 3 3 3

Linear travel for 1 motor shaft rev. [mm]| 3.33 6.67 13.33 3.33 6.67 13.33 3.33 6.67 13.33
Max. force £, IN]| 32445 = 26600 @ 15270 | 47760 = 46930 = 25300 | 53800 = 89300 = 48600
Max. input torque 7., INm]| 265 39.4 432 38.6 67.7 70.3 45.6 125.7 131.8
Max. linear speed v, [mm/s]| 167 333 667 167 333 667 167 333 667
Max. rotational speed n,,,, [rom] | 3000 3000 3000 3000 3000 3000 3000 3000 3000
Ratio u R4 4 4 4

Linear travel for 1 motor shaft rev. [mm] 2.5 5 10 2.5 5 10 2.5 5 10
Max. force £, IN]| 32445 = 26600 = 15270 | 47760 = 46930 = 25300 | 53800 = 89300 = 48600
Max. input torque 7., INm]| 21.0 30.7 335 30.3 52.1 54.0 36.0 96.1 100.6
Max. linear speed v, [mm/s]| 125 250 500 125 250 500 125 250 500
Max. rotational speed 1, [rom]| 3000 3000 3000 3000 3000 3000 3000 3000 3000
Total actuator efficiency n 0.78 0.81 0.84 0.76 0.80 0.83 0.74 0.80 0.83
Friction torque T, (%) [Nm] 4.5 (6) 54(7.2) 7.2(9.6)

Weight of 100 mm stroke actuator (?) lkd] 104 182 328

Weight for each 100 mm extra-stroke lkd] 57 9.2 142

(1) - Ball screws with accuracy grade IT 3 or IT 5 available on demand

(2) - The value in brackets refers to the version with additional output shaft (see Chap. 3.6 / Additional output shaft)
(3) - Weight of the actuator without fixing accessories
NOTE - Max force and max speed performances may not be achievable simultaneously (see graphs Chap. 2.2 / HSA Series Performances)

www.servomech.com /9
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2.2 / Performances HSA Series '
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2.2 / Performances HSA Series l
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2 / ACTUATORS HSA SERIES
SIZE HSA10 HSA25
Mass in linear motion (m) and moment of inertia (J) of the actuator reduced to motor shaft
Input shaft SB RB MF  MA SB RB MF
Ratio u R1 1 1
J, ref to 0 mm stroke (') kgxm?x104| 3.43 356 378 4.93 |10.91 11.07 11.48
Jygp €ach 100 mm stroke  [kgxm?]x104 0.28 0.72
Ratio u R1.5 15 15
J, ref to 0 mm stroke () kgxm?]x104| 161 174 1.96 311 | 542 557  6.00
Jigp €ach 100 mm stroke  [kgxm?]x104 0.13 0.32
Ratio u R2 2 2
J, ref to 0 mm stroke (%) kgxm?x104| 1.07 119 141 257 | 352 368 4.10
J100 €ach 100 mm stroke [kgxm?2]x104 0.07 0.18
Ratio u R3 3 3
J, ref to 0 mm stroke () kgxm?x104| 0.70 0.82 104 220 | 222 237 280
Jygo €ach 100 mm stroke  [kgxm?|x104 0.03 0.08
Ratio u R4 4 4
J, ref to 0 mm stroke (%) kgxm4x104| 057 070 091 207 | 1.77 192 235
Jygo €ach 100 mm stroke  [kgxm?|x 104 0.02 0.04
Mass in linear motion (m) and moment of inertia (J) without fixing accessories
m, ef to 0 mm stroke lkd] 2.3 5.6
Mo €ach 100 mm stroke kal 0.2 0.6

MA

1419

8.70

6.80

5.49

5.05

SB

25.41

13.21

8.33

5.01

3.87

E2Servomech

HSA50

RB MF MA

256.83 26.16 34.72
1.84
1.5

14.15

0.82

13.64 22.52

875  9.26 17.64

0.46
14.32

543 595

0.20
13.18

429 480

0.11

8.9
0.7

Mass in linear motion (m) and moment of inertia (J) of the actuator reduced to motor shaft

Input shaft 8RB MF MA | SB RB MF MA | SB RB MF (HN]";Z) (Fg/"iﬂr)

Ratio u R1 1 1 1

J, ref to 0 mm stroke (1) kgxm?x104|78.35 80.80 78.83 87.66|186.9 1929 187.4 248.8|590.1 609.8 587.8 6933 784.9

Jygo €ach 100 mm stroke  [kgxm?|x 104 4.70 11.33 18.97

Ratio u R1.5 15 15 15

J, ref to 0 mm stroke (%) kgxm?x10-4| 4043 4289 4084 4974|9747 1035 98.08 159.4|317.0 336.7 3149 4202 511.8

Jygo €ach 100 mm stroke  [kgxm?|x 104 2.09 5.03 8.43

Ratio u R2 2 2 2

J, ref to 0 mm stroke (%) kgxm?x104| 26.42 28.88 26.83 3573 |63.93 69.98 64.54 1258|2153 2349 2132 3185 410.0

Jygp €ach 100 mm stroke  [kgxm?]x104 1.18 2.83 474

Ratio u R3 3 3 3

J, ref to 0 mm stroke () kgxm?]x104{16.93 19.39 17.33 26.24 | 41.11 4716 41.72 103.0 | 147.5 1671 1454 250.7 3422

Jygo €ach 100 mm stroke  [kgxm?|x 104 0.52 1.26 2.1

Ratio u R4 4 4 4

J, ref to 0 mm stroke (%) kgxm?x104| 1363 16.09 14.04 2294|3322 39.28 33.83 9512|1242 1438 1221 2274 3189

J100 €ach 100 mm stroke [kgxm?2]x104 0.29 0.71 1.19

Mass in linear motion (m) and moment of inertia (J) without fixing accessories

m, ef to 0 mm stroke lkd] 12.3 171 34.3

m; oo €ach 100 mm stroke kg 1.3 2.0 26
www.servomech.com /13



EaServomech ACTUATORS HSA SERIES / 2
2.3 / Dimensions and fixing accessories j
La =Lc + STROKE
STROKE Lc =S + STROKE
T + STROKE
B A
RNy @g h7
Y
B s OO O
st
Q mle OgHB(HSATO) -
@ g F8 (HSA 25)

@ g E8 (HSA 50 - HSA 200)

Ordering code
stroke:

Cc 200

| suoke |

Dn
F r
a = T
© o | @ N
| /*\ \*_‘\ o e 8
§ 3 e @ © @ @/\J e TR RS0 23] Eal anaas] tike
S A T _©
Q
b
e
REAR BRACKET
Ordering code: m
@g1 H7
|
S >
& N
‘LJ BALL JOINT
¥ g Ordering code:
==
e
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2 / ACTUATORS HSA SERIES EaServomech,

Dimensions in mm

BS BS 25 x Ph BS 32 x Ph BS 40 x Ph BS 50 x Ph BS 63 x Ph BS 80 x Ph
oC 86 110 134 166 200 250
A 127 164 201 231 271 310
B 61 7 93 115 146 169
@ D1 85 50 60 80 90 115
g D2 90 105 120 155 195 245
F 25 30 30 89 85 43
G 24 40 50 60 70 90
agP 96 110 125 164 200 250
Q 18 22 26 32 46 44
R1 28 45 50 60 70 80
S 500 629 746 776 867 1005
T 447 585 702 732 823 956
Og 20 30 35 40 45 60
r1 32 53 65 68 75 75
Ji M20x1.5 M30x2 M36x2 M42x2 M42x3 Mb52x3
| 30 48 54 65 65 75
Ball joint TS
J gl 20 30 35 40 45 60
@ d2 50 70 80 90 102 135
p 50 65 86 85 98 135
o 75 100 126 130 149 202.5
s2 25 37 43 49 32 44
s3 18.5 25 28 33 27 38
Rear bracket SP
a 85 140 180 210
b 59 105 120 122
c 110 180 223.5 274.2
e 81 135 160 180
h 58 100 120 130 available on request  available on request
On 30 36
Jo 1 13 17 21
s 15 20 28 35
t 15 30 30 32
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3 / Construction features

3.1/ Mounting attachments orientation J

Ordering code:

3.2 / Kinematic scheme j

Ordering code: | =1¢1515" )2\ (0] Ordering code: | =1¢35(5"/:\W0)

www.servomech.com
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caServomech, CONSTRUCTION FEATURES / 3

3.3/ Input - IEC motor attachment j

Flange and hollow shaft with key
for motor coupling

]
\

@DI3

T “H
|l

= =
@Df1

Ordering code:
MF (IEC 90 B5) 1 - Input shaft
2 - |EC motor attachment

T J

oD1 ODf1 | @Df2 | @Df3 | L1 L11 h1 k1 s

SIZE IEC Motor attachment

[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]

IEC71B5 14 160 130 110 30 90 M8 5x5 13
IEC 80 BS 19 200 165 130 40 100 M10 6x6 13
IEC 80 B14 19 120 100 80 40 100 o7 6x6 13
IEC 80 B5 19 200 165 130 40 105 M10 6x6 13
IEC 80 B14 19 120 100 80 40 105 o7 6x6 13
IEC 90 B5 24 200 165 130 50 115 M10 8x7 13
IEC 90 B14 24 140 115 95 50 115 79 8x7 13
IEC 90 BS 24 200 165 130 50 160 M10 8x7 15
IEC 100-112 B5 28 250 215 180 60 160 M12 8§x7 15
IEC 100-112B14 28 160 130 110 60 160 09 8x7 15
IEC 90 BS 24 200 165 130 50 160 M10 8x7 15
IEC 100-112 B5 28 250 215 180 60 160 M12 8§x7 15
IEC 100-112B14 28 160 130 110 60 160 09 8x7 15
IEC 100-112 B5 28 250 215 180 60 185 M12 8x7 23
IEC 132 B5 38 300 265 230 80 200 M12 10x8 23
IEC 132 B14 38 200 165 130 80 200 o1 10x8 23
IEC 132 B5 38 300 265 230 80 250 M12 10x8 25
IEC 160 B5 42 250 300 250 110 250 M16 12x8 25

18/ Linear actuators HSA Series



3 / CONSTRUCTION FEATURES EaServomech,

3.4/ Input - Servomotor attachment j

-~ \ . T \ a
l /‘ ?D /‘ Bell housing and backlash-free clamp coupling
| — :l [ ]
‘ [
S /l\ }‘ 1= 'I < m L X
S T
I
BH HHE
J L
\
@
Ordering code:
1 - Input shaft 4 - Length shaft L NOTE - If the motor mounting
2 - Flange code 5 - () cylindrical shaft Z?ggsee s Q,%i,’c’{ e;j”; e’ghﬂ‘é;’b’e'
3 - Diameter shaft @D (K) key shaft support

SIZE Flange [OA B C IF G J

Code [mMm] [mm] [mm] [mm] [mMm]  [mm]
F1 75 060 3 075 M5 169 0 11x23 - 0 14x30

0 11x30 - @ 14x30 - 0 16x40 -
019%35 - @19x40

F3 82 050 3 095 M6 169 0 14x30
0 14x30 - 0 14x37 - 016x35 -

F2 80 @70 3 ?90 M6 169

i 100 080 . o100 Mo 205 0 16x40 - © 19x35 - 0 19x40
205 0 19x40 - 0 19x45 - @ 22x45 -
F2 105 095 3 0115 M8 () 24x45
215 @ 19x50 - ) 19x55 - @) 24x50
F1 116 ? 95 3 0130 M8 252 0 24x50
F2 126 ? 110 35 0130 M8 252 0 19x40 - @ 24x50
050 0 19x40 - @ 19x58 - @ 22x55 -
3 130 ? 110 35 ® 145 M8 () 22x58 - ) 24x58 - ) 28x55
259 0 24x65 - (2863
F1 140 ? 110 35 0165 M10 274 (0 24x50
274 0 24x50 -  28x60 - () 32x58
F2 155 0130 3.5 0165 M10
294 0 32x80
F1 165 ? 155 4 0190 M10 320.5 (0 32x60
320.5 () 35x65 - () 35x70
F2 180 01143 35 0 200 M12 332.5 @ 35x79 - () 35x80 - @ 42x79
363.5 0 42x113
320.5 () 28x60 - () 32x58
F3 205 0180 5 0215 M12
3325 () 38x80 - 0 42x82
366 (0 28x60 - () 32x58
F1 205 0180 5 0215 M12
376 () 38x80 - 0 42x82
F2 220 @ 200 5 0 235 M12 412 0 42x110 - @ 5b5x110
F3 250 0 230 5 0 265 M16 443 ? 65x130
F4 264 ? 250 5 ? 300 M16 423 0 48x110 - @ 55x110
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caServomech, CONSTRUCTION FEATURES / 3

3.5 / Input - Solid shaft with key l

Solid shaft with key, Solid shaft with key,
standard diameter larger diameter
@Dc 7
@Dcf7 @D1j6
@D1j6 HEHIE
——h1 k1 —
k1 — s
\ ¥
O
] =
] m =t E - T 4 T
)
/o
NOCETETT
)
N
Ordering code: m //
,.,//
Solid shaft with key, standard diameter Ordering code:
oD1 L1 L11 @Dc h1
[mm] [m m] [mm] [m m] [mm] [mm] [mm]
116 M6 depth 12 5x5x25
20 40 150 100 M8 depth 20 6x6x35 8
24 50 182 122 M8 depth 20 8x7x45 9
32 65 217 156 M10 depth 25 10x8x60 11
42 85 267 185 M10 depth 25 12x8x80 1
55 100 318 230 M12 depth 25 16x10x90 11
Solid shaft with key, larger diameter Ordering code:
oD1 L11 @Dc h1
[mm] [m m] [mm] [m m] [mm] [mm] [mm]
136 M6 depth 12 8x7x40
26 55 165 100 M8 depth 20 8x7x45 8
32 65 197 122 M8 depth 20 10x8x55 9
45 90 242 156 M10 depth 25 14x9x80 1
55 110 292 185 M10 depth 25 16x10x100 11
70 140 358 230 M12 depth 25 20x12x120 1

20/ Linear actuators HSA Series



3 / CONSTRUCTION FEATURES caServomech,

3.6 / Additional output shaft j

HSA actuators can be equipped with one or more additional output shafts.
Available options are:

e Code SB: solid shaft with key, standard diameter

e Code RB: solid shaft with key, increased diameter

The position of the shafts refers to the main input shaft and is expressed as an angle with a positive counter-
clockwise direction and with the actuator seen from above (rod end side).

Additional output
180°

Additional output
90° (*)

Additional output
270° (%)

[

(G

[

1
-

210 a0
Ordering code:
SB 180 1. Shaft cod_e.
] o 2. Shaft position

ATTENTION: The rotational speed of the additional output shaft is always equal to the rotational speed of the input
shaft, regardless of the reduction ratio of the actuator.

(*) - Marked combinations not available with ratio R1.
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3.7 / Mounting position j

l§H co e Q

HORIZONTAL STRAIGHT VU

1®),

O

UPWARD U DOWNWARD D

HORIZONTAL REVERSE VD

Ordering code: n

NOTE: in case of inclined or tilting mounting position, indicate the one among the positions shown that the closer it
gets to working condition.
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4 / Sizing and selection

4.1 / Motor sizing j This chapter provides the basics of servomotor sizing and selection.

/ Inertia calculation j

Moment of inertia of the actuator reduced to motor shaft J, .,

2
_ .M Pp 2
Jroaa =Jo +J100" 55t - (2000n-u) [kgxm?]

Jo [kgxm?] = moment of inertia of the actuator referred to the motor shaft for stroke O mm

Ji00 [kgxm?] = moment of intertia of the actuator referred to the motor shaft for each 100 mm stroke
C [mm] = linear travel (stroke) of the actuator

M [kg] = external mass to be moved

P, [mm] = thread helix lead of the ball screw

u = ratio of the actuator

n = total efficiency of the actuator

Inertia ratio IR

IR = ]Inad

}mot

Yot [kgxm?] = moment of inertia of motor rotor
Jjoaq [kgxm?] = moment of inertia of load

For correct load control and high quality regulation we recommend to use the following indicative values:
* Applications with high dynamics conditions: IR<2
* Applications with medium to low dynamics conditions: IR<70

/ Motor torque calculation j

Motor torque due to external forces T,

_ (Fp+Fa+Fg) Py

g 20007 u- 1 [Nm]
C .
F, =9.81 (mg + mygo - =+ M) [N] = weight
my [kg] = mass in linear motion for actuator referred to O mm stroke
m, oo [kdl = mass in linear motion for each 100 mm stroke
F,[N] = friction force
F, [N] = other external forces
Acceleration motor torque T, Total motor torque T,
-2000 7 -
Ty = (Jioaa t Jmot ) aP—hRH[Nm] Ty =Tp+ Te + Ty [Nm]
a [m/s?] = acceleration suffered by the load T, [Nm] = friction torque of the actuator

NOTE - the calculated value must not exceed the input torque limit T ., reported in the technical tables.
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/ Thermal verification of the motor j

RMS torque

When the drive working cycle is defined, i.e. the mo-
tor torque trend in a variable period, you can calculate
the RMS value of the motor torque: it is the tor-
que which generates inside the servomotor so much

T[Nm]+ T,

SIZING AND SELECTION / 4

heat as during the effective working cycle. The sim-
plest conditions, when the working cycle has constant
acceleration or zero acceleration phases, provide a
torque with constant intervals trend, as shown below.

t t

N

t[s]

n-1 n

In this case, the RMS value of the motor torque can be calculated as follows:

_ Thi*ty
Trus = |2 - [Nm]

Tyi INm] = motor torque of the i-th cycle phase
t; [s] = time of the i-th cycle phase
tiot =Y;t; [s]="total cycletime

For the thermal check of the motor it is necessary to have:

Trms < Thom,100k

T

nom, 100k INm] = constant rated torque of the servomotor

MAX Torque

For correct motor selection, the maximum torque required
during the operating cycle must not exceed the peak torque
that can be delivered by the motor:

(TM)max < Tp

T, [Nm] = peak torque of motor

MAX Speed
Check that the motor is able to reach the maximum linear
speed required by the operating cycle:

— 60 - Py " U

py Pl
Vimax IMM/s] = max linear speed
n < Nyom
Npom [rpm] = motor rated speed

24/
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4 / SIZING AND SELECTION

4.2 / Input torque calculation

J

Input torque due to external forces T,

Fp+Fg+Fa) P

e = (2100017-11)- nh [Nm]
Fy = weight (if present)
F, [N] = friction force
F, [N] = other external forces
P, [mm] = thread helix lead of the ball screw
u = ratio of the actuator
n = total efficienciency of the actuator

4.3 / Ball screw service life j

Ball screws life corresponds to the number of

revolutions that the screw can perform with regard to its

nut before any sign of fatigue appears on the material
rﬂ

Ly = (ijfsh)s - 10° [rev]

C,IN] = ball screw dynamic load

F., IN] = equivalent dynamic load

fen = shock factor
o fy =1 load without shocks
*1<f, <13 load with light shocks

* 1.3 <fy, < 1.8 load with medium shocks
*1.8<fy <3 load with heavy shocks

The result of the calculation corresponds to the number of
revolutions of the screw with regard to the nut, reached by the

E2Servomech

Total input torque T,

Ty = Tp + T, [Nm]

T, [Nm] = friction torque of the actuator

NOTE - the calculated value must not exceed the Max Input Torque limit T,
reported in the technical tables.

of screw, nut and rolling elements.
The nominal ball screw life (L ;) is calculated with the
following formula:

90 % of the ball screws, apparently identical, subject to the
same load conditions, motion laws and environment conditions.

The equivalent dynamic load (F,) is defined as a hypo-
thetical load concentric to the screw, axial only, with con-
stant width and direction that, if applied, would have the
same effects on the ball screw life as the real applied load.

t; [s] = duration of the i-th phase of the cycle

F; [N] = load applied during the i-th phase

v; = linear speed during the i-th phase

Vo, =)V L [mm/s] = average speed
teot

tot =2iti [s]= total cycle time

The equivalent dynamic load F,, must be calculated
as indicated above, where for each phase external

To determine it, the working cycle is divided in distinct and
separate phases, each of them characterized by its load
level, the specific rotating speed and the relevant time of
load application.

loads,mass loads (weight and inertial) and friction
loads must be considered.

The service life of ball screw expressed in hours
(L40p) is calculated as follows:

Lio-Pr [hours]
3600 - vy,

L]Dh -

The service life of ball screw expressed in km of travel
(L0 is calculated as follows:
Ca

Llﬂkm - (Fm “fsn

= thread helix lead

)3 Py, [km]

P, [mm]

www.servomech.com
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/ Ball screw service life ’

SIZING AND SELECTION / 4
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4 / SIZING AND SELECTION EIServomech

FmN] HSA 50 Fm [N] HSA 100
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/ Ball screw service life '

SIZING AND SELECTION / 4
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4.4 / Push load li

LECTION

mit j

E2Servomech

In case of push load (static or dynamic) applied on the actuator, the buckling resistance of the screw
must be checked. The maximum compression load allowed on the actuator is determined by:

_ 6437573 - (dy — Dy,)*

Fmax - (C+

Coefficient x

x)2-sf

275

NOTA - the value resulting from calculation must not exceed the max force value as for technical data.

do [mm] = ball screw nominal diameter Xx = calculation coefficien
IN] D,, [mm] = balls diameter
C [mm] =linear travel (stroke)

361 428 408 446 518

(see table below)
sf = safety factor

Fmax[N] | Fmax[N] |
12000 T 1 65000
T T T T
11000 ——BS1-BS3 | 60000
——BS2 —
10000 ANAN 55000
9000 \\ 50000 ——BS1-BS2-BS3
8000 AVAN 45000
N
7000 AN 40000
6000 35000
—3 |
5000 ﬂ sf=3 | 30000 —1 sf=3
4000 [ [ | 25000 [ [
100 800 500 700 900 1100 1300 1500 200 400 600 800 1000 1200 1400 1600 1800 2000
C [mm] C [mm]
Fmax[N] | Fmax[N] | |
22000 110000 1
20000 \\ AN 100000
18000
\C N\ 90000 A\
16000 NC
———BS1 _g§; BS3
14000 BS2-BS3-BSA 80000 -
12000 e
10000
60000
8000 1 5-5 | L[ sf=3 |
6000 L [ 1 50000 | ,
100 300 500 700 900 1100 1300 1500 200 400 600 800 1000 1200 1400 1600 1800 2000
C [mm] C [mm
Fmax([N] | Fmax[N] | |
45000
=
40000 O
N\ AN ——BS1-BS2-BS3
s N\ 125000
| BS1
30000 1 ——BS2-BS3-BS4
S 100000
20000
75000
15000 1| sf=3 | ™~
H sf=3 ]
10000 4———_ 50000 +—L——1
200 400 600 800 1000 1200 1400 1600 1800 2000 400 600 800 1000 1200 1400 1600 1800 2000
C [mm] C [mm
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A5 /Critical speed limit j

The rotating speed of the screw generates the rod linear movement.
Therefore, the linear speed of the actuator, is limited by the following factors:

A - External factors (length, diameter and type B - Internal factors (balls material, ggometry and material
of screw end supports). of all the recirculation elements).

Once the respective values have been established according to these two criteria, the lower of the two values is
adopted as the maximum speed of the system.

A - Limits due to external factors

In order to ensure a proper working of the system and to prevent imbalances which could damage the ball screw,

the rotating speed must not reach the critical level.

Therefore, also the linear speed must be limited to the critical value.

The critical speed depends on the screw diameter, the type of screw end support and the length of the free ball screw.
The maximum permissible linear speed is calculated according to the following formula, which limits the
rotation speed to a value equal to 80% of the critical speed:

d
Vpax = 251107 - (g }2 - Py [mm/s]

dy [mm] = ball screw nominal diameter

D, [mm] = balls diameter

P, [mm] = thread helix lead

C [mm] = linear travel (stroke)

= calculation coefficient (see below table)

Coefficient x

B - Limits due to internal factors

Depending on balls and screw material, geometry and material of all the recirculation elements and screw diameter, there
is a specific limit of the maximum rotating speed. The values related to each actuator model and size are stated in the
specific performance tables (see chapter 2.1 / Technical data HSA Series).
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/ Critical speed limit '

| HSA 10 HSA 100
v [mm/s] v [mm/s]
1500 1500
1000
1000 AN
™~
AN
AN
100
——BS1 —BS1
f— —Bs2
~———BS3
iy 100 :
100 1000 1500 / 100 1000 2000 j
C [mm] C [mm]
HSA 25 HSA 150 |
v [mm/s] v [mm/s]
2000 1500
1000 ™ I
100
e —r ——Bs1
| ——BS3 ——BS2
[ ——BS4 ~———BS3
10 100
100 1000 1500 100 1000 2000
C [mm C [mm]
HSA 50 | HSA 200
v [mm/s] v [mm/s]
2000 1000
500
500
——BS1 —BS1
| ——BS2 [ ——BS2
—_— ggi ~———BS3
50 ‘ 50
100 1000 2000 100 1000 2000
C. C
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5 / Limit sensors

Inductive proximity switches allow the stroke of an actuator to be limited, preventing it from reaching the internal me-
chanical stop and being damaged by it. The inductive proximity switches are mounted as standard option directly on
the protective tube.

o Their position is fixed (not adjustable), as shown in the diagram below

J The reading positions of the two limit switch sensors are the extreme limit switch positions

Lc and La (see Chap. 2.3 / Dimensions and fixing accessories)

J FC 1 - sensor for ACTUATOR RETRACTED position (Lc)

J FC 2 — sensor for ACTUATOR EXTENDED position (La)
Available on request: additional sensors to identify intermediate positions along the actuator stroke; variation of the
standard angular position of the sensors. For more information, contact Servomech technical support.

BLUE BLUE
BROWN BROWN
BLACK BLACK
FC2 FC1 i ‘ |
> = 4§ =59
————8—————— ——— 00— —®-
STROKE Lc

La=Lc + STROKE

Ordering code: m
Proximity sensors Technical features

Contact type NC (normally CLOSED)
Output signal Inductive, PNP
LED Signal YES
Power supply 10+30 Vdc
Max current 200 mA
Voltage drop < 3V (ref. 200 mA — sensor activated)
Nominal reading distance 2 mm
Degree of protection P67
Sensor housing material Nickel plated brass
PVC multipole

tput |
Output cable 3X0.2mm2-L=2m

BROWN _

<H> e BLACK i t

Circuit
BLUE
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6 / Additional information

6.1/ Operating conditions j
The normal operating conditions of the actuators are:
e Environment temperature +0°C + +40°C
e Relative air humidity 5% + 85%
without condensation
e Duty cycle up to 100%

For conditions of use different from normal operating
conditions, please contact Servomech technical support
for technical feasibility and to evaluate special
configurations of the product.

6.2 / IP rating j

The standard sealants and gaskets ensure effective pro-
tection against inlet of contaminants in most applications.
On request, the HSA Series linear actuators can achieve
the IP65 protection level thanks to a particular set-up,
consisting of:

1. Reinforced actuator rod seal, able to ensure greater
protection from inlet of dust and water.

2. Air breather connected with threaded joint and pipe
that connect the actuator with a clean environment;
in this way it is possible to ensure the compensation
of air flows and pressure inside the actuator without
the inlet of contaminants.

NOTE - Threaded joint included, pipe not included on the supply
(threaded joint prepared for pipe @10 x @8 mm).

Before proceeding with the installation of the product, it
is always recommended to read the Installation, Use
and Maintenance Manual available on the website
www.servomech.com/dowloand. The Manual can also
be downloaded using the QR code directly puts on the
product supplied.

-

Installation, use and
maintenance manual available on:
www.servomech.com/download

\.

IP40 (standard) S
IP65 (optional) X
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6.3 / Relubrication and maintenance j

Linear actuators HSA Series are grease lubricated and
are supplied complete with lubricant.

The standard type of lubricants for gearbox and
linear drive are suitable for the entire possible speed range
of the actuators, with an ambient operating temperature
of (0 + 40)°C.

In case of operating temperature outside the standard
range, please contact Servomech technical support to
evaluate the possible use of a special lubricant.
Gearbox is lubricated for life.

Linear drive must be periodically lubricated:
the lubrication interval, the quantity and type of
lubricant are specified in detail in the

LUB

ADDITIONAL INFORMATION / 6

use and maintenance manual supplied with
the actuator.

The HSA series actuators have a specific system
for lubricating the ball nut: to access the grease
nipple located on the nut it is necessary to position the
actuator at the maintenance position called LUB
(see below table), which corresponds to the reading
of one of the FCP limit switch sensors, to align the nut
greaser with the access hole located on the external tube
of the actuator.

At this point it is possible to remove the plug on
the tube and place the specific greaser to grease the
ball nut.

Ball nut grease nipple

FCZﬁ
—

Plug

X7

GEAR 210) ¢ LINEAR DRIVE

HSA 10

HSA 25

HSA 50 Grease (NLGI 00 DIN 51818);

AGIP Grease SLL 00
HSA 100

HSA 150

HSA 200

Grease (NLGI 1 DIN 51818):
LUBCON Thermoplex ALN 1001

Lc Quote (sensor reading FC1)

Lc Quote (sensor reading FC1)

Lc Quote (sensor reading FC1)

Lc Quote (sensor reading FC1)

Lc Quote (sensor reading FC1)

La Quote () (sensor reading FC2)

(1) - Ref. to size HSA 200, the LUB Quote is located in the fully extended actuator position, corresponding to La Quote (sensor reading FC2)
NOTE - Lc Quote and La Quote are defined in Chap. 2.3 / Dimensions and fixing accessories
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6.4 / Product identification j

Each SERVOMECH product is uniquely identified and supplied with an identification plate, shown in the figure below,
which allows its identification and provides technical information on the product.

PRODUCT CODE (1)

RATIO (2) STROKE LENGTH (3)
[M\ <
AR
Ovl 7 gJovEl - JO

SERIE N°
7/ AN DELIVERY DATE (5)

ANZOLA EMINA (BO) - ITALY
g I”Eﬂ Phone: + 39 051 6501711 “kax: + 39 051 734574

LINEAR SPEED (4) SERIAL NUMBER (6)

1) Product code: is an alphanumeric code stating the series, size, ratio, version and stroke limit device of the
product.

2) Ratio: is the ratio of the worm gear.

3) Stroke length: is the stroke length in millimetres achievable by the product.

4) Linear speed: is the linear speed in mm/sec for products supplied with an electric motor;
if the motor is not supplied, this field is blank.

5) Delivery date: is the assembly date, expressed in week/year (ex.. 37/25 = week 37

/ year 2025) which usually is also the delivery date; this date is considered as a reference
for the duration of the guarantee.

6) Serial number: is the number referred to the unit and assures the exact identification of the product, even
after long time; it must be given as reference when ordering spare parts for the unit.

6.5 / Product supply information y

SERVOMECH linear actuators in standard execution are supplied in the set-up and finishing conditions shown below.
For any special requests, please contact Servomech technical support.

o For each finished product, Servomech files a specific test sheet that is provided to the customer in the
shipment together with the product and that certifies its conformity. The test sheet also contains important
information for the correct functioning of the product itself.

J Standard lubrication according to the table (see Chap. 6.3 / Relubrication and maintenance).
In case of special requirements (e.g. ambient temperature, food industry, environment
with the presence of ionizing radiation, an environment that requires the use of biodegradable lubricants)
the most suitable lubricant for the specific environment is evaluated. For more information and for
any specific request, please contact SERVOMECH technical support.

On request, specific lubricants agreed with the customer can be applied.

o Painting: all the external surfaces of the actuator are painted with blue RAL 5010 paint.
On request, painting can be carried out with paint and painting cycle agreed with the customer.

o Shaft protection: input shafts are protected with removable plastic covers or specific anti-rust products.

o Packaging: it is agreed with the customer and it is based on the size and quantity of the
products, the final destination of the goods, and the type of transport. It is functional to preserve the goods
until the destination with less possible impact on the product’s value.
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6.6 / Installation, operation and maintenance j

* We recommend carefully reading the product’s Installation, Operation, and Maintenance Manual before procee-
ding with any product-related operations. The manual is available on our website at www.servomech.com/download
or by scanning the QR code directly on the product.

e |t is recommended to exercise caution and care when handling and transporting linear actuators to avoid
damaging mechanical parts and/or accessories and to prevent risks to personnel assigned to this activity. Refer to
the product’s Installation, Operation, and Maintenance Manual.

e During storage, linear servoactuators must be protected from atmospheric agents and from the risk of dust or con-
taminants depositing on the stem, moving parts, and attachments. Please refer to the product’s Installation, Operation,
and Maintenance Manual.

e In order to proceed correctly with the installation and commissioning of the product, we recommend
that you follow the instructions given in the Installation, Operation and Maintenance Manual.

e Linear actuators require periodic maintenance. For further details, please refer to the product’s
Installation, Operation, and Maintenance Manual.
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7/ Ordering code

/ Actuators HSA Series j

Cisnzs | na 552 STo | WF1EGo0019 | 5% | soHEwAT0| u |c20] 75 | Fop | 5
1 2 3 4 5 6 7 8 9 10 11 12

1

Actuator size

HSA 10, HSA 25, HSA 50, HSA 100, HSA 150, HSA200

Ratio
2 (see Chap. 2.1 / Technical data HSA Series) R1,R1.5,R2,R3, R4
Ball screw
3 (see Chap. 2.1 / Technical data HSA Series) BS1, BSZ, BS3, BS4
Mounting attachments orientation
4 (see Chap. 3.1 / Mounting attachments orientation) STD, RPT
Input
5 (see Chap. 3.3, 3.4, 3.5/ Input MF(EC _),MA(__), SB,RB
6 Additional output shafts SB 90, SB 180, SB 270
(see Chap. 3.6 / Additional output shaft) RB 90, RB 180, RB 270
Kinematic scheme
“ (see Chap. 3.2 / Kinematic scheme) SCHEMA 10, SCHEMA 20
Mounting position
8 (see Chap. 3.7 / Mounting position) U, B, VU, VD, HO
9 Stroke c
(see Chap. 2.3 / Dimensions and fixing accessories) -
Fixing accessories - (if not present)
(see Chap. 2.3 / Dimensions and fixing accessories) TS, SP
Limit sensors
Ut (see Chap. 5/ Limit sensors) FCP
12 |Prating S (standard), X (IP65)
(see Chap. 6.2 / IP rating) ’
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