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Dynamic, powerful and compact

Lenze



This is what we stand for.

You want to implement your machine and
plant concepts efficiently and easily or op-
timise existing concepts to reduce costs?
Then, Lenze is the partner you are looking
for. For more than 60 years, drive and auto-
mation systems have been our core compet-
ence.

Drive and automation technology from Lenze keep

things moving — for example in the areas of

materials handling, robotics and component
handling as well as in packaging facilities for the
intralogistics and automotive sectors and the food

and beverage industries.




We can offer you automation solutions, in-
cluding control, visualisation and drive
technology, from a single source. Our drive
systems will improve the performance of
your machines. From project planning to
commissioning, we have the know-how,
while our international sales and service
network can provide you with expert help
and advice at any time.

At your side all over the world — with thorough and

professional support from our motivated team.

Lenze

about us

Cut your process costs and increase your
competitiveness. Let us analyse your drive
technology tasks and support you with tail-
or-made solutions.The scalability of our
products and the scope of our portfolio al-
low us to take a holistic approach to pro-
jects. We can get the best from your ma-
chines and systems.
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CO nte ntS Geared servo motors

GST helical gearbox

GST[N]

Permissible radial and axial forces at output
GST[']

Output backlash in angular minutes
GST[® ]

Ventilation

Position of ventilation, sealing elements and oil control

Compensation reservoir for mounting position C
GST [kg]

Weights
GST[i]

Ratios
GST [Nm]

Selection tables

GSTOO-0OS (MCS)

GSTOO-OA (MCA)
GST [mm]

Dimensions

GSTOO-1S (MCS)

GSTOO-2S (MCS)

GSTOO-3S (MCS)

GSTOO-1A (MCA)

GSTOO-2A (MCA)

GSTOO-3A (MCA)
GST & [mm]

Further gearbox dimensions

VAR output side

VAL output side

65

69

71
71
74

75

82

92
92
176

234
234
240
246
252
258
264

270
270
271
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GFL shaft-mounted helical gearbox

GFL[N]

Permissible radial and axial forces at output 273
GFL[']

Output backlash in angular minutes 276
GFL[® ]

Ventilation 277

Position of ventilation, sealing elements and oil control 277

Compensation reservoir for mounting position C 279
GFL [kg]

Weights 280
GFL[i]

Ratios 283
GFL [Nm]

Selection tables 290

GFLOD-0S (MCS) 290

GFLOO-OA (MCA) 362
GFL [mm]

Dimensions 412

GFLOO-2S (MCS) 412

GFLOO-3S (MCS) 420

GFLOO-2A (MCA) 428

GFLOD-3A (MCA) 436
GFL & [mm]

Further gearbox dimensions 444

Hollow shaft with shrink disc 444

Foot mounting in position 3 446

Foot mounting in position 4 447

Rubber buffer for torque plate 448

Mounting set for hollow shaft circlip Proposed design for auxiliary

tools 449
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CO nte ntS Geared servo motors

GPA planetary gearbox

GPA[N]
Permissible radial and axial forces at output
GPA[']
Output backlash in angular minutes
Torsional stiffness
GPA [kg]
Weights
GPA [Nm]
Selection tables
GPAOD-OS (MCS)
GPACIO-OA (MCA)
GPA [mm]
Dimensions
GPAOO-1S (MCS)
GPACIT-25 (MCS)
GPAOO-1A (MCA)
GPAOO-2A (MCA)

451

452
452

453

456
456
467

476
476
478
480
482
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GKR bevel gearbox

GKR [N]
Permissible radial and axial forces at output
GKR[']
Output backlash in angular minutes
GKR[® ]
Ventilation
Position of ventilation
GKR [kg]
Weights
GKR[i]
Ratios
GKR [Nm]
Selection tables
GKROO-2S (MCS)
GKROO-2A (MCA)
GKR [mm]
Dimensions
GKROO-2S (MCS)
GKROD-2A (MCA)
GKR & [mm]
Further gearbox dimensions
Hollow shaft with shrink disc
Hoseproof hollow shaft cover
Gearbox with 2nd output shaft end
Rubber buffer for torque plate
GKR03/04 Torque plate at threaded hole circle in position 3
GKR03/04 Torque plate at threaded hole circle in position 5
GKR05/06 Torque plate at threaded hole circle in position 3
GKR05/06 Torque plate at threaded hole circle in position 5
GKRO5 / 06Torque plate at casing foot in position 4 or 6

485

488

489
489

490

492

495
495
510

516
516
524

532
532
533
533
534
535
535
536
536
537

Mounting set for hollow shaft circlip Proposed design for auxiliary

tools

537
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CO nte ntS Geared servo motors

GKS helical-bevel gearbox

GKS [N]

Permissible radial and axial forces at output 539
GKS[']

Output backlash in angular minutes 542
GKS [® ]

Ventilation 543

Position of ventilation, sealing elements and oil control 543

Compensation reservoir for mounting position C 545
GKS [kg]

Weights 546
GKS[i]

Ratios 549
GKS [Nm]

Selection tables 558

GKSOD-0S (MCS) 558

GKSOO-OA (MCA) 620
GKS [mm]

Dimensions 666

GKSOO-3S (MCS) 666

GKSOO-4S (MCS) 674

GKSOO-3A (MCA) 682

GKSOID-4A (MCA) 690
GKS & [mm]

Further gearbox dimensions 698

Hollow shaft with shrink disc 698

Hoseproof hollow shaft cover 699

Gearbox with 2nd output shaft end 700

Torque plate at threaded pitch circle in position 3 701

Torque plate at threaded pitch circle in position 5 701

Torque plate at casing foot in position 2,4 or 6 702

Mounting set for hollow shaft circlip Proposed design for auxiliary

tools 703
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GSS helical-worm gearbox

GSS [N]

Permissible radial and axial forces at output 705
GSS[® ]

Ventilation 707

Position of ventilation, sealing elements and oil control 707
GSS [kg]

Weights 709
GSS[i]

Ratios 712
GSS [Nm]

Selection tables 716

GSSOO-0S (MCS) 716

GSSOO-0A (MCA) 746
GSS [mm]

Dimensions 764

GSSOO-2S (MCS) 764

GSSOO-3S (MCS) 772

GSSOO-2A (MCA) 780

GSSOIO-3A (MCA) 788
GSS & [mm]

Further gearbox dimensions 796

Hollow shaft with shrink disc 796

Hoseproof hollow shaft cover 797

Gearbox with 2nd output shaft end 797

Torque plate at threaded pitch circle in position 3 798

Torque plate at threaded pitch circle in position 5 798

Torque plate at casing foot in position 2,4 or 6 799

Mounting set for hollow shaft circlip Proposed design for auxiliary

tools 800
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CO nte ntS Geared servo motors

Servo motors

MCS & [mm]
Further dimensions motors
MCS synchronous servo motors with encoder/resolver
Terminal box for motor connection
MCA & [mm]
Further dimensions motors
MCA asynchronous servo motors with encoder/resolver
Connectors for motor connection
Terminal box for motor connection

801
801
802

803
803
804
808
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General information

Helical gearbox product key

Gearbox type Gearbox size Number  Drive Output-side design Drive unit

of stages  design Shaft  Casing mounting
| | l | |

see page 26
1 1-stage
177 V solid shaft [ Foot and centring
| i with keyway N\ with circle of
: | | i o)) threaded holes
[ i =— ‘ : ! "
—
2 2-stage
Foot and flange
— with threaded
: 5 bores
C U
3 3-stage
i o ‘ Foot
| L
EHD Synchronous Centring
¢ —— S servo motor with circle of
— l threaded holes
!
5TH P | A Asynchronous
—_— »\L| servo motor
ml— | Flange
_— ) CK with through-bores
Output-side design Output side design
A" K L v K L
dx|[mm] Paz2 [mm] ®az [mm] dx|[mm] @az2 [mm] @a2 [mm]
GST03-2 14x28 120/140/160 GST06-2/3  30x60 160/200 160/200
20x40 120/140/160 GSTO7-1 30x60 200/250
GSTO4-1 16x32 120/140/160 GST07-2/3  40x80 200/250 200/250
GST04-2 20x40 120/140/160 120/140 GST09-1 40x80 250/300
GST05-1 20x40 120/140/160/200 GST09-2/3  50x100 250/300 250/300
GST05-2/3  25x50 120/140/160/200 120/140/160 GST11-2/3  60x120 300/350 300/350
G5To6-1 2550 160/200 GST14-2/3  80x160 350/400 350/400
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General information

Helical gearbox product key

Mounting position (A...F) and position of the system blocks (1...6)

Connector/terminal box: 2, 3,4, 5

Basic versions
Colour

Lubricant

Ventilation

Options
Colour

Lubricant

Ventilation

Bearing

Shaft sealing rings

L-force Geared servo motors 06/2011

Grey primer
RAL 9005 (jet black matt) paint

Synthetic CLP HC 320

Oil control plugs for GSTOS - 14
Breather elements for GST06...14

Special paint in accordance with RAL
CLP HC 220 USDA H1

Breather elements for GST05
Compensation reservoir for GST09...14 in
mounting position C

GSTO04 ... 09-2: Reinforced driven shaft
Driven shaft: Viton

Ordering details checklist
Product key

Ratio

Shaft diameter

Flange diameter
Mounting position

Position of system blocks

Colour

Options

Lenze

GST...

i=
d=..[mm]
a;=..[mm]
A, B,CDEF

Connector/terminal box:
2,3,4,5

15



General information

Shaft-mounted helical gearbox product key

Gearbox type Gearbox size Number  Drive Output-side design Drive unit
of stages  design Shaft  Casing mounting

GJLFIIL - C

see page 26

Foot (position 3 or 4)
and centring

with circle of
threaded holes

[o]] Iy v Solid shaft

with keyway

Hollow shaft
H

with keywa
3-st FE e~ 3 Foot (position 3 or 4)
3 |3-stage [ ,: and flange
5] 0 oo : with through holes
i ke . |
—| |
ﬁ"— — H S Hollow shaft
I | ‘ with shrink disc
I 1 (in position 6 ar 1)
:lr— | 1
—r—— Foot (position 3 or 4)
s and circle of
threaded holes
PR S Synchronous
f S— servo motor
= 1
o I Centring
with circle of
threaded holes
Fm P ] A Asynchronous
"—% g A servo motor
———
[ | Flange
e i ] C K with through holes
|
L iy \
1]
Output-side design { I
v H s K
dxI[mm] —d[mm]  d[mm] @az[mm] 1 | Circle of
GFLO&2 |  25x50 | 25/30 | 25/30 160 [ — D] R | threaded hotes
GFLOS-2/3  30x60 30/35 35 200 | — : |
GFLO6-2/3  40x80 40/45 40 2001 /250 - i ) i
GFLO7-2/32  50x100 50/55 50 250/300 i 1 | EF ]
GFL09-2/3  60x120 60/70 65 350 —| " | e (@) o |
GFL11-2/3  80x160 70/80 80 400/450 1l [ & o '
GFL14-2/3 100x200 100 100 450 1 i _ |

1 Only with output-side design H and S
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Solid shaft: 6
Hollow shaft: 0

General information
Shaft-mounted helical gearbox product key

B —

Hollow shaft with shrink disc: 1, 6

Basic versions
Colour

Lubricant

Ventilation

Options
Colour
Lubricant

Ventilation

Shaft sealing rings

Accessories

L-force Geared servo motors 06/2011

Grey primer
RAL 9005 (jet black matt) paint

Synthetic CLP HC 320

Oil control plugs for GFLO5 - 14
Breather elements for GFL06...14

Special paint in accordance with RAL
CLP HC 220 USDA H1

Breather elements for GFLO5
Compensation reservoir for GFL09...14 in
mounting position C

Driven shaft: Viton

Rubber buffer for torque plate
Cover shrink disc
Hollow shaft circlip assembly kit

Without foot: 0
Foot: 3,4
Connector/terminal box: 2, 3,4, 5

Ordering details checklist

Product key GFL...

Ratio i=..

Shaft diameter d=..[mm]

Flange diameter a;=..[mm]

Mounting position A B,CDEF

Position of system blocks Shaft: 0,1, 6
Foot: 0, 3,4
Connector/terminal box:
2,3,4,5

Colour

Options

Lenze

17



General information

Bevel gearbox product key

Gearbox type Gearbox size Number  Drive Output-side design Drive unit
of stages design Shaft  Casing mounting
| | | | . l

G KR - C

see page 26

2 2-stage
Foot (position 4+6)
AR and centring
with circle of
threaded holes

€)]

Foot (position 4+6)
and flange
(position 3, 5 or 3+5)
with through holes

Foot (position 4+6)

EIJ S Synchronous

servo motor Solid shaft with keyway

.
£ [ || (shaft in position 3,5 or 3+5)

A Asynchronous = H H?IIOWShaﬂ
servo motor with k"’y_way

S Hollow shaft

with shrink disc
(in position 3 or 5)

Output-side design
A" H s K
dxI[mm] d[mm] d[mm] ®az[mm]
GKRO3-2 20%40 18/20 20 110/120
GKRO4-2 20x40 20/25 20 120/160
GKRO5-2 30x60 30/35 30/35 160/200
GKRO6-2 35x70 40/45 40 200/250
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General information
Bevel gearbox product key

Solid shaft: 3, 5, 8 (3+5) Without flange: 0
Hollow shaft: 0 Flange: 3, 5, 8 (3+5)
Hollow shaft with shrink disc: 3, 5 Connector/terminal box: 2, 3,4, 5
Basic versions Ordering details checklist
Colour Grey primer Product key GKR...

RAL 9005 (jet black matt) paint Ratio i
Lubricant Synthetic CLP HC 320 Shaft diameter d=..[mm]
Ventilation Breather elements for GKR06 Flange diameter ay = ... [mm]
Options Mounti iti A/ B,CDEF
Colour Special paint in accordance with RAL ounting position St R Rk R
Lubricant CLP HC 220 USDA H1. Position of system blocks Shaft: 3,5, 8

Shaft sealing rings Driven shaft: Viton

Accessories Rubber buffer for torque plate (GKR03/04
only) Colour
Threaded hole circle torque plate
Torque plate for casing foot (GKR05/06
only)
2nd output shaft end
Cover shrink disc
Hoseproof hollow shaft cover
Hollow shaft circlip assembly kit

Options

L-force Geared servo motors 06/2011 mnze

Flange: 0, 3,5, 8
Connector/terminal box:
2,3,4,5

19



General information

Helical-bevel gearbox product key

Gearbox type Gearbox size Number  Drive Output-side design Drive unit
of stages  design Shaft  Casing mounting
| | | | | | |

G K'S - C

see page 26

3  3-stufig
Foot (position 2+4+6)
and centring

with circle of
threaded holes

Foot (position 2+4+6)
and flange

(position 3,5 or 3+5)
with through holes

- i B R Foot (position 2+4+6)

® ®
IR S Synchronous
— servo motor
_ A
{‘_j !
. Vv Solid shaft with keyway
(shaftin position 3, 5 or 3+5)
il p A Asynchronous
= 1 servo motor i
= I
E ] H Hollow shaft
B with keyway
S Hollow shaft
with shrink disc
(in position 3 or 5)
Output-side design
' H S K
dxl[mm] d[mm] d[mm] ®az[mm]
GKS04-3 25x50 25/30 25/30 160
GKS05-3/4  30x60 30/35 35 200
GKS06-3/4 40x80 40/45 40 2001 /250
CKS07-3/4 50x100 50/55 50 250/300
GKS09-3/4 60x120 60/70 65 350
CKS11-3/4 80x160 70/80 80 400/450
GKS14-3/4 100x200 100 100 450

1) Only with output-side design H and S
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General information
Helical-bevel gearbox product key

Solid shaft: 3, 5, 8 (3+5)

Hollow shaft: 0

Hollow shaft with shrink disc: 3, 5

Basic versions
Colour

Lubricant

Ventilation

Options
Colour
Lubricant

Ventilation

Shaft sealing rings

Accessories

L-force Geared servo motors 06/2011

Grey primer
RAL 9005 (jet black matt) paint

Synthetic CLP HC 320

Oil control plugs for GKSO5 - 14
Breather elements for GKS06...14

Special paint in accordance with RAL
CLP HC 220 USDA H1

Breather elements for GKS05
Compensation reservoir for GKS09...14 in
mounting position C

Driven shaft: Viton

Threaded hole circle torque plate
Casing foot torque plate

2nd output shaft end

Cover shrink disc

Hoseproof hollow shaft cover
Hollow shaft circlip assembly kit

Without flange: 0
Flange: 3, 5, 8 (3+5)

Connector/terminal box: 2, 3,4, 5

Ordering details checklist
Product key

Ratio

Shaft diameter
Flange diameter
Mounting position

Position of system blocks

Colour

Options

Lenze

GKS...

i=
d=..[mm]
a;=..[mm]
A, B,C,DEF

Shaft: 3,5, 8

Flange: 0, 3,5, 8
Connector/terminal box:
2,3,4,5
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General information
Helical-worm gearbox product key

Gearbox type Gearbox size Number  Drive Output-side design Drive unit
of stages  design Shaft  Casing mounting
| | | | | | |

G S'S - C

see page 26

2 2-stage
Foot (position 2+4+6)
and centring

with circle of
threaded holes

Foot (position 2+4+6)
and flange

(position 3,5 or 3+5)
with through holes

Foot (position 2+4+6)

IR S Synchronous
f —] servo motor
{‘._j !
- V Solid shaft with keyway
(shaftin position 3, 5 or 3+5)
il p A Asynchronous
[_— 1 servo motor |
= Vg
E ] H Hollow shaft
B with keyway
S Hollow shaft
with shrink disc
(in position 3 or 5)
Output-side design
v H S K
dx|[mm] d[mm] d[mm] @az[mm]
GSS04-2 25x50 25/30 25/30 160
GSS05-2/3 30x60 30/35 35 200
GSS06-2/3  40x80 40/45 40 2001 /250
GSS07-2/3  50x100 50/55 50 250/300

1) Only with output-side design H and S
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General information
Helical-worm gearbox product key

Solid shaft: 3, 5, 8 (3+5) Without flange: 0
Hollow shaft: 0 Flange: 3, 5, 8 (3+5)
Hollow shaft with shrink disc: 3, 5 Connector/terminal box: 2, 3,4, 5
Basic versions Ordering details checklist
Colour Grey primer Product key GSS...

RAL 9005 (jet black matt) paint Ratio i
Lubricant Synthetic CLP PG 460 Shaft diameter d=..[mm]
Ventilation Breather elements for GSS05...07 . _

Oil control plugs for GSSO05 - 07 Flange diameter 2= [mm]
Options Mounting position A B, CDEF
Colour Special paint in accordance with RAL Position of system blocks Shaft: 3,5, 8
Lubricant CLP HC 220 USDA H1 Flange: 0,3, 5,8

Connector/terminal box:

Shaft sealing rings Driven shaft: Viton 2,3,4,5
Accessories Threaded hole circle torque plate Colour

Casing foot torque plate "

2nd output shaft end Options

Cover shrink disc
Hoseproof hollow shaft cover
Hollow shaft circlip assembly kit

L-force Geared servo motors 06/2011 mnze 23



General information
Planetary gearbox product key

Gearbox type Gearbox size Number  Drive Output-side design Drive unit
of stages  design Shaft  Casing mounting
| I | I

GI[P]IA - L1 | L _ | _{IN
see page 26
' 1 1-stage
Solid shaft Flange
G . with through-bores

) smooth

|

servo motor

2 2-stage
Output-side design
\ G N N
‘dxI[mm] | @a[mm]  Oa2[mm]
[GPADO-1/2 16x28 | 80 65
GPADIS1/2 22x36 | 100 | 80
GPA02-1/2 32x58 | 140 | 102
GPAO3-1/2 40x82 188 142
; : GPAO4-1/2 55x82 250 192
. _ i S Synchronous G?MS-!H 75)(105 I .2...90 212

A" Asynchronous
| servo motor

24 mnze L-force Geared servo motors 06/2011



General information

Planetary gearbox product key

Mounting position (A...D)

Basic versions Ordering details checklist
Colour RAL 9005 (jet black matt) paint Product key GPA...
Lubricant Synthetic CLP PAO 150 Mounting position ACD

L-force Geared servo motors 06/2011 mnze 25
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General information

Servo motor product key

multi- turn, EnDat, EQI329

Incremental sin-cos encoder
1s2048, ITD 22

TTL incremental encoder,
2048,1TD 21

TTL incremental encoder,
2048, CDD 50

T 20
CcDD

Lenze

Drive version Drive unit
S |
— = _ } —
Motor type Motor size Rated speed Mains voltage Speed/angle Brake
sensor
| | | | |
MCS eoe
Synchronous (Example: 14L) value in 100 rpm
servo motor (example: 2000 = 20)
aoov | - R S 0 Resolver p=1 B O No brake
' "c I'o | ¢ | sin-cos absolute encoder ' PM brake
230V 4 :
L S R S single turn, Hiperface, SRS50 Pl1ocaa
i S R M Sin-cos absolute encoder [ P 2 PM brake
* X3 multi-turn, Hiperface, SRM50 DC 24V, heavy-duty
E c N Sin-cos absolute encoder
multi- turn, EnDat, EN1313
E 0 N Sin-cos absolute encoder
A multi- turn, EnDat, EQN1325
E 0 i | Sin-cos absolute encoder
| A multi- turn, EnDat, EQI329
c 4 0 TTL incremental encoder with
" communications signal, Renco R35i
Motor type Motor size Rated speed  Mains voltage Speed/angle Brake
sensor
| - i - ]
MCA oo
Asynchronous  (Example: 14L) value in 100 rpm
servo motor (example: 2000 = 20)
1 LL-, 400V | = | R'S O Resolver p =1 B O No brake
: J SRS 5in-cos absolute encoder P1 PM brake
E} I single turn, Hiperface, SR550 DC 24V
S i R M Sin-cos absolute encoder P2 PM brake
multi-turn, Hiperface, SRM50 DC 24V, heavy-duty
E i c N Sin-cos absolute encoder P 5 PM brake
multi- turn, EnDat, En1313 . DC205V 1)
[ E 0 N Sin-cos absolute encoder P 6 PM brake
R4 multi- turn, EnDat, EQN1325 DC 24V, heavy-duty 1)
' E O |  Sin-cos absolute encoder 1) Not possible for UL design.

‘Brake assignment
Gearbox type Motor | Brake
GPA | MCA10..21 | P1/P5
GST/GFL MCA10..14 | P2/ P6
GKS/GKR/GSS MCA17..21 P1/P5

L-force Geared servo motors 06/2011



General information
Servo motor product key

Electrical Degree of Cooling
connection protection
l A
see
S T Separate round plugs for 5 IPs4 | S 0 0 Natural ventilation,
=...~.l power+brake, encoder+temperature encoder iReall) dedemed 110 fan
' K K Terminal box for 6 IP65
| power+brake+encoder+temperature encoder L—
i
]
Electrical Degree of Cooling
connection protection
| [ | S
LR X ]
' 3 I T | Separate round plugs for power+brake, i 5 1P 54 50 0 Natural ventilation,
=~ encoder+temperature encoder, blower : - ! no fan
K K Separate terminal boxes for power+brake, (6 P65 2)
= =l encoder+temperature encoder+blower il |
| K S Terminal box for power+brake i F 1 ] 0  Forced ventilation
=00 separate round plugs for encoder+temperature encoder, blower bt ~ with blower
= ==t et
I ) (D] iviog| Q
1 ==

2) Mot possible with blower.

L-force Geared servo motors 06/2011 mnze 27



General information

Product information

Innovative geared motors combined with powerful drive
electronics to meet the highest standards in terms of dynam-
ics, positioning accuracy and robustness:

the G-motion servo.

Featuring a wide variety of geared motors in the following
variants:

Helical gearboxes

Shaft-mounted helical gearboxes

Bevel gearboxes

Helical-bevel gearboxes

Helical-worm gearboxes

Servo-planetary gearboxes

Lenze offers high levels of functionality while complying with
many industrial standards. Closely stepped output speeds al-
low you to make the perfect choice for your drive task.

Lenze geared servo motors are available in a power range
from 0.25...20.3 kW.

VVVVYY

Together with the Lenze servo controllers, these geared motors
offer a perfect drive combination with high dynamic perform-
ance.
» Power range of the synchronous servo motors:
0.25..10 kW
» Power range of the asynchronous servo motors:
0.8...20.3 kW

28 mnze L-force Geared servo motors 06/2011



General information

List of abbreviations

Designations used in the catalogue:

] Wildcard Kn1 Speed correction factor forambient temperature

a Angle of action of radial force k2 Speed correction factor for mounting position

(0} Ratio step kn3 Speed correction factor for duty time/average

n[%] Mechanical efficiency speed

na [%] Mechanical start-up efficiency of gearbox km Speed correction factor for average speed

Ne=1 [%] Mechanical efficiency of gearbox with gearbox KE, [V/ Voltage constant (phase-to-phase)
loadingc=1 1000 r/min]

NG [%] Mechanical efficiency of gearbox Kto [Nm/A]  Torque constant at standstill

91°] Temperature L5 [mH] Stator leakage inductance

AC Alternating current/voltage Lyg [mH] Rotor leakage inductance (referred to stator)

BD [h] Operating time L, [mH] Mutual inductance

c Load capacity of geared motors Lst [mH] Winding inductance per phase

DC Direct current/voltage m [kg] Mass

ED Duty time Mg [Nm] Brake holding torque

f, Effective direction factor at output shaft M [Nm]  Effective torque

fy [Hz] Rated frequency M [Nm] Load torque

fu Additional load factor at output shaft M max [Nm] - Maximum load torque

f, Additional radial force factor of transmission M, [Nm]  Stationary load torque per time segment
element Mpax [Nm]  Maximum torque

Fa [N] Applied axial force My [Nm] Rated torque

Fat,, [N] Table value of axial force Mg, [Nm] Acceleration torque

Fa,, [N] Permissible axial force Mg [Nm]  Effective torque at the motor

Fr [N] Applied radial force M, [Nm] Output torque per time segment

Frrap [N] Table value of radial force Mp ax [Nm]  Maximum torque of profile

Fr,, [N] Permissible radial force My [Nm] Continuous standstill torque

H [m] Site altitude above mean sea level M; [Nm] Input torque

i Ratio M, [Nm] Output torque

i Precise ratio M; max [Nm]  Maximum output torque

15 [A] Rated brake current M, on[Nm]  Rated gearbox torque at the output at c=1 and

Imax [Al Maximum current ny = 1400 r/min

I [A] Rated motor current N Start-ups

Ip [A] Continuous standstill current N [r/min]  Load speed per time segment

Jg [kgem?2] Moment of inertia of the brake Ang,[r/min] Load speed difference per time segment

Jg [kgcm2]  Moment of inertia of the gearbox reduced to the Nmax [r/min]  Maximum speed
motor shaft ny [r/min]  Rated speed

Ji [kgem?] Moment of inertia of load at output shaft ny, [r/min]  Mean speed

Jm [kgem?2]  Moment of inertia of the motor n, [r/min] Input speed

k Application factor (following DIN 3990) N1 max Maximum input speed

k, Intensity of gearbox load capacity [r/min]

k, Load-matching factor ny [r/min]  Output speed

k, Overload factor N, ek [F/min]  Output speed at rated motor speed
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General information

List of abbreviations

Designations used in the catalogue:

nyth [r/min]  Thermal limit speed at output IM International Mounting Code

Py [kW] Rated power IP International Protection Code

R, [Q] Winding resistance per phase CE Communauté Européenne

R, [Q] Rotor resistance (referred to stator) CSA Canadian Standards Association

Ryy [Q] Winding resistance between 2 terminals DIN Deutsches Institut fir Normung

T[s] Load cycle duration EMV Electromagnetic compatibility

t, [%] Runtime at maximum torque EN European standard

Ty [°C] Ambient operating temperature IEC International Electrotechnical Commission
At, [s] Individual time segments NEMA National Electrical Manufacturers Association
Ug [V] Rated brake voltage uL Underwriters Laboratory

Uy [V] Rated voltage UR Underwriters Laboratory recognized component
zZg Multiplied numbers of teeth (driven gears) VDE Verband deutscher Elektrotechniker

Z; Multiplied numbers of teeth (driving gears)
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General information
Definitions

General information about the data provided in this
catalogue

Power ratings, torques and speeds

The power ratings, torques and speeds specified in the cata-
logue are rounded values and apply for

Daily running timed of 8h, 240 days a year

Ambient temperature up to 30°C

Operating time 5.5 hrs a day

Average speed utilisation in relation to the load speed of
the geared motor: 80%

Site altitude up to 1000 m above mean sea level.
Mounting positions and designs listed in the catalogue
(selection table relates to mounting position A).

» Standard lubricant.

\AAA

vy

Under different operating conditions, the values obtained
may vary from those listed here.

In the case of extreme operating conditions, please contact
your Lenze sales office.

Load capacity c of the gearboxes

Characteristic value for the load capacity of Lenze geared

motors.

» cistheratio of the permissible rated torque of the gearbox
to the rated torque supplied by the drive component (e.g.
the internal Lenze motor).

» ¢ must always be greater than the application factor k
determined for the application.

Application factor k (in accordance with DIN 3990)

Takes into account the influence of temporally variable loads
which are actually present during the anticipated runtime of
geared motors.

k depends on

» The type of load

» The intensity of the load

» Temporary factors

L-force Geared servo motors 06/2011 mnze
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General information

Notes on ordering

We aim to process your order quickly and accurately. There-
fore, please ensure that your order details are complete.

In order to receive the correct products in good time, please

provide the following information:

» Your address and order data

» Our product keys for the individual products in this cata-
logue

P Your delivery details, such as delivery date and delivery
address

Ordering procedure
Use the ordering details checklist to ensure that you provide
all the necessary information for each product.

You can find the ordering details checklist, product key, basic
designs, options, mounting position and system block posi-
tions in the chapter General information - Product key.

A list of Lenze sales offices can be found at the end of this
catalogue.
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Drive dimensioning

Our service

Lenze wants to assist you in optimising your project planning
processes. Drive selection and dimensioning is the foundation
of all plant planning. This project planning manual for Lenze
geared servo motors will guide you from the initial torque
and speed input variables right through to a functional and
efficient drive train. Your local Lenze sales office will assist
you in drive dimensioning.

Please consult us.

From the rough outline to the finished drive solution

After gathering information about the mechanical parameters
and the motion profile, sales staff use the "Drive Solution
Designer" to complete drive dimensioning and optimisation
in next to no time.

The original application data and the results from the Drive
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Solution Designer are summarised in a document in a struc-
tured manner. The graphical analysis provides clear, compre-
hensive information about the drive load and configuration.
The hardware required by the solution is documented; this

simplifies the ordering process and means that the complete
solution can be supplied quickly.

DSD Drive Solution Designer iSRS RIS

Drive dimensioning and configuration

ey
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Drive dimensioning

Aim of dimensioning

This section describes the dimensioning of drives with geared
servo motors.

The aim of dimensioning

is to select the right geared servo motor for a given applica-
tion, ensuring that the requirements for the specific applica-
tion are reliably met. The operating conditions concerned are
taken into consideration in this process:

» Ambient temperature

» Mounting position

» Load cycle

For the sake of simplicity, the dimensioning given is for
standard operating modes and for general load cycles:
» Constant load, operating mode S1 *

» Short-time operation S2

» Intermittent operation S3

» Continuous operation S6 *

» Load profiles for an application-specific load cycle

* For maximum life expectancy, Lenze recommends the use
of motors with a low rated speed for operating modes S1 and
S6.

3 Lenze

Dimensioning involves 3 elements:

> Satisfying the drive function - Can the required speeds,
torques, accelerations be achieved with the chosen drive?

» Mechanical strength - Can the drive transmit the torques
and forces that occurr?

» Thermal dimensioning - Does the operating temperature
remain within the permissible limits, preventing prema-
ture ageing?

Drive function

The process values required are used to select a drive for which
all working points lie within the speed/torque characteristic
curves. This results in the selection of a gearbox of the correct
ratio with a motor of the correct speed and an inverter with

the correct maximum current. Other limits (maximum speed,
site altitude) are shown in tables.

Mechanical strength

The forces and torques arising together with the application
factor and the gearbox torque are used to select a drive with
adequate mechanical strength (endurance strength of the
gearing for periodically occurring torques and endurance
limit for sporadically occurring torques).

L-force Geared servo motors 06/2011



Drive dimensioning

Aim of dimensioning

Thermal dimensioning

For the inverter, thermal dimensioning uses the continuous
inverter current or the continuous torque achievable by the
motor-inverter combination.

For the motor, thermal dimensioning uses the average speed
and the effective torque.

For the gearbox, thermal dimensioning uses the average speed
and the continuous torque of the motor-gearbox combination.
The thermal limit speed specified is intended as a recommend-
ation. The average speed of the drive should not exceed the
specified values.

Dimensioning in three steps

The dimensioning of geared servo motors can be divided into
three steps, which are listed separately for each of the operat-
ing modes referred to above (51, S2, S3, S6, profile):

L-force Geared servo motors 06/2011

Determination of input variables, including:

» Load torque, load speed, acceleration (for speed profiles,
several working points with times)

Maximum torque

Mounting position

Power loading

Method of torque transmission

\A A A

Calculation of values required for the process, including:
Overall torques from load torque and acceleration
Maximum load torque

Effective torque

Average speed

» Maximum speed

|
>
|
>

Selection of the geared servo motor and checking the selection

for fulfilment of required values, including:

» Calculation of overall torque on the motor end (effective
torque, maximum torque)

» Thermal checking of the motor by reference to effective
torque and average speed

» Thermal checking of the gearbox by reference to average
speed and effective torque

» Checking of maximum gearbox torque by reference to
periodically occurring torques and sporadically occurring
maximum torques

» Checking of the motor-inverter combination by reference
to maximum torques

» Checking of load adjustment

» Checking of axial and radial force on the gearbox

To obtain a reliable drive, particular attention must be given

to selecting and checking it. The various elements involved

in dimensioning and checking are described in more detail

below. Special emphasis is placed on compliance with the

limits of the geared servo motor drive (functional limits,

thermal limits, mechanical limits).
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Drive dimensioning

Dimensioning of geared servo motors for kinematic
profiles, operating modes S1, S2, S3, S6 and speed

profiles

Suitable for simple linear speed profiles, not for S-curves or
similar. For complex or full-load dimensioning, please contact
your local Lenze subsidiary.

Standard operating conditions:

» Single shift operation, 8 hours a day, 240 days a year
» Ambient temperature up to 30 °C
» Operating time 5.5 hours a day
» Average speed utilisation in relation to the load speed of
the geared motor 80%
» Mounting position A
> Site altitude up to 1000 m amsl
Included Not included
» Rated mains voltage AC 400V, 3-phase » Correct consideration of efficiency in motor mode/gener-
» Ambient temperature ator mode
» Site altitude » Accessories such as brake choppers, brake resistors, feed-
» Dimensioning with 9400, 9300 and ECS speed-torque back systems, mains filters
characteristic curves for mains voltages of 400 V, 3-phase ~ » Current derating on 9300 servo at low speeds
» Process requirement » Special ambient conditions such as special power system
» Preselection of motor characteristics, high temperatures/site altitudes, contam-
» Load capacity of gearbox ination, outdoor use, explosion protection
P Intended transmission ratio » Maximum standstill current
> Maximum permissible gearbox input speed » Setting the controller inhibit to reduce the heat load on
» Axial and radial load on gearbox output shaft the drive
» Overall reduced moment of inertia
» Load adjustment to moments of inertia
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Drive dimensioning

Operating modes

The operating mode is important when selecting a motor. For
example, the temperature rise on a motor subject to short-
term load will be lower than that on a motor subject to long-
term load. EN 60034 defines operating modes S1 to S8.

Continuous operation S1

The operating time at rated power is long enough for the
machine to reach steady-state temperature. The motor oper-
ates continuously at rated power.

Short-time operation S2

In comparison with the subsequent pause, the operating time
is too short for the machine to reach steady-state temperature.
During the subsequent lengthy pause, the motor cools down
to the initial temperature.

L-force Geared servo motors 06/2011

Intermittent operation S3, 54, S5

Cycles of the same type combine to form a sequence. The

cycle time is usually 10 minutes.

» S3:The starting current is not significant for the temper-
ature rise in the motor

» S4:The starting current contributes to the temperature
rise in the motor

» S5:Starting current and braking current contribute to the
temperature rise in the motor

Continuous operation with intermittent loading S6
The motor continues to be ventilated during the no-load
phases, enabling it to cool down.

Uninterrupted operation with acceleration and braking S7
The motor runs almost without break.

Uninterrupted operation S8 with pole changing
The machine runs constantly under load but with frequent
speed variation.
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Drive dimensioning

Operating mode S1

Dimensioning of geared servo motors
for operating mode S1 (EN 60034)

The drive is constantly loaded in operating mode S1, there may be a change of direction of rotation or an alternating load.
Precondition: constant power loss, neglect of start-up process (constant temperature rise)

M, v, 6

A

Ozul.

Required input variables
Operating time/day BD = [h]
Average speed utilisation of the geared motor related

to the speed under load n| [%]
Ambient temperature Ty= [°C]
Site altitude above mean sea level H= [m]
Radial force Fr= [N]
Axial force Fa= [N]
Transmission element at gearbox

(gear wheels, sprockets...)

Pitch circle diameter of the transmission element dy = [mm]
Load torque M, = [Nm]
Load speed n. = [r/min]
Momentary maximum torque

(emergency off, quick stop, occasional high starting =~ M| max = [Nm]
duty)

Runtime at maximum torque t = [%]

Determine gearbox design and servo motor design

Gearbox type
(GST, GFL, GKR, GKS, GSS, GPA)

Mounting position
(A,B,C,D,E,F)

Output designs
(shaft design: hollow shaft, solid shaft...)

Input design
(A asynchronous/S synchronous)

Cooling type
(500 without fan/F10 with blower)

- 14 - General information - Product key
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Drive dimensioning

Operating mode S1

Determine gearbox size from the forces

Determination of the axial and radial forces acting on
the gearbox shaft

Calculation Check
Additional radial force factor of transmission element  f, =

N\Lmax'fz
; Fr=2000- ——
Radial force Fr <Fryy =mi n(fw fo - Friabi fw - I:"max)
Axial force Fa<Fa,, =Farg, , Fr=0
- 52-f, — Permissible radial and axial forces GOOI [N]

Frrab, Fatabs fws fo
Determine speed correction factors
Ambient temperature, site altitude kn1 =
Mounting position knz =

Average speed utilisation of the geared motor (in % Koa =
of n|) and daily operating time n3

kn = kn1 : kn2 : kn3

- 51 - kny, kny, kns

Select and check the geared servo motor-inverter
combination

For maximum life expectancy, Lenze recommends the
use of motors with a low rated speed for operating
modes S1 and S6.

Check Selection
Output torque My =M M, = [Nm]
>
Output speed (recommendation) N2,th = PR Ny th =
n
[r/min]
Output speed N2,Eck =Nt N, Eck =
Alternating load influence: without alternating load Maanz M
M;on = [Nm]
Alternating load influence: with alternating load Myon2M, -1.4
Ratio i=
Load capacity of the geared motor c=
Momentary maximum torque M3 max =Mogn 152 My ay M3 max = [Nm]
— Selection tables GOO [Nm] - 50 - Motors for operating modes S1 and S6

M2, Ma,GNs N2 thy N2 Ecko 1y €
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Drive dimensioning

Operating mode S1

Determine the required gearbox load capacity
Without alternating load

kl _ N\L,max
M3

Calculate intensity With alternating load

k= Mimax 1 4
My
At runtime t; > 10%:
take intensity k, from the calculation into account K
At runtime t <10%:
take load factor k from the diagram into account

tL >10%—>c2> k|

Required load capacity c=
t <10%—c>k

9 52-k
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Drive dimensioning

Operating modes S2, S3 and S6

Dimensioning of geared servo motors
for operating modes S2, S3 and S6 (EN 60034)

Short-time operation 52: Short-time running of the drive fol-  Periodic intermittent loading S6: The load alternates between

lowed by a “long” pause

on and off with the motor running constantly (maximum

Periodic intermittent operation S3: Periodic alternation ofthe  cycle time 10 minutes).
drive between on and off (maximum cycle time 10 minutes)  The acceleration process is ignored. Dimensioning for profile

is required for dynamic applications.

Required input variables

Operating time/day

Average speed utilisation of the geared motor related
to the speed under load n|

Operating mode

Ambient temperature

Site altitude above mean sea level
Radial force

Axial force

Transmission element at gearbox
(gear wheels, sprockets...)

Pitch circle diameter of the transmission element
Load torque
Load speed

Momentary maximum torque
(emergency off, quick stop, occasional high starting
duty)

Runtime at maximum torque

L-force Geared servo motors 06/2011

BD= [h]
[%]
S2-ED= [min]
$3,56-ED = [%]
Ty= [°c]
H= [m]
Fr= [N]
Fa= [N]
dy, = [mm]
M, = [Nm]
n = [r/min]
ML,max = [Nm]
t = [%]
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Drive dimensioning

Operating modes S2, S3 and S6

Determine gearbox design and servo motor design

Gearbox type
(GST, GFL, GKR, GKS, GSS, GPA)

Mounting position
(A,B,C,D,E,F)

Output designs
(shaft design: hollow shaft, solid shaft...)

Input design
(A asynchronous/S synchronous)

Cooling type
(500 without fan/F10 with blower)

- 14 - General information - Product key

Determine gearbox size from the forces

Determination of the axial and radial forces acting on
the gearbox shaft

Calculation
Additional radial force factor of transmission element  f, =

Radial force Fr =2000-
Axial force
- 52-f,

Determine speed correction factors

Ambient temperature, site altitude kn1 =
Mounting position knz =
Average speed utilisation of the geared motor (in % Koa =

n3~

of n|) and daily operating time

- 51 - kn4, kn,, kns

Check

N\L,max 'fz

Fr <Fryy = min(fw fo Frrap; fw - Frmax)

Fr=0

!

Fa<Fa,, =Farap

Permissible radial and axial forces GO [N]
FrTabr FaTabv fw: f(x

Speed correction factors for average speed k;,

Op. mode S2 Op. mode S3 Op. mode S6
ED [min] K ED [%] Kpn ED [%] K
10 0.16 15 0.15 15
30 0.50 25 0.25 25
1.00
60 40 0.40 40
1.00
90 60 0.60 60
km =

kn _ kn1 'kn2 . kn3

42
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Drive dimensioning

Operating modes S2, S3 and S6

Specify the overload factor k, (guide values) as a function of the application/kinematics

Op. mode S2 Op. mode S3 Op. mode S6
ED [min] k, ED [%] ky ED [%] k,
10 1.4-1.5 15 1.4-1.5 15 1.5-1.6
30 1.15-1.2 25 1.3-1.4 25 1.4-1.5
60 1.07-1.1 40 1.15-1.2 40 1.3-14
90 1.0-1.05 60 1.05-11 60 1.15-1.2
k. =

Select and check the geared servo motor-inverter
combination

For maximum life expectancy, Lenze recommends the

use of motors with a low rated speed for operating
modes S1 and S6.

Check Selection
M
Output torque N\zzw M, = [Nm]
>
Output speed (recommendation) M2th=1~ Noth =
n
[r/min]
Output speed N2 Eck =N N2 ek =
Alternating load influence: without alternating load = M2,6n =M
Maon = [Nm]
Alternating load influence: with alternating load Myon2M, -1.4
Ratio i=
Load capacity of the geared motor c=
Efficiency of gearbox NG =Ne=1 ~ (C - 1)' 0.01 ng =
Momentary maximum torque M3 max = M3 Gn 152 M| max M3 max = [Nm]
Thermally effective working point (© ) below S1 e T ey B i-km-ny ) M,
torque characteristic of the servo motor o L N kn3 ki i ng
—® \
= o T\
|
All working points (® ) below the maximum torque + ] M,
characteristic curve of the servo motor-inverter com- \ -, -
bination, taking M| yax into account nmin?] —» "G
—> Selection tables GOO [Nm] - 50 - Motors for operating modes S1 and S6
My, M2,y N ths M2 ck s €
Servo motors catalogue - 53 -Ne=1

Torque characteristics

L-force Geared servo motors 06/2011 mnze 43



Drive dimensioning

Operating modes S2, S3 and S6

Determine the required gearbox load capacity
Without alternating load

kl _ N\L,max
M3

Calculate intensity With alternating load

k= Mimax 1 4
My
At runtime t; > 10%:
take intensity k, from the calculation into account K
At runtime t <10%:
take load factor k from the diagram into account

tL >10%—>c2> k|

Required load capacity c=
t <10%—c>k

9 52-k
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Drive dimensioning

Speed profiles

Dimensioning of geared servo motors with speed profiles,
cycle time/load cycle duration < 1 min
The profiles, some examples of which are shown below, must be determined.
A small sketch of the movement to be carried out can help with the subsequent calculation.

v n 1 5 /9
[mis] / [min1] ! [m]XI 1
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an; V/n i,

i
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Drive dimensioning

Speed profiles

Required input variables

Operating time/day BD =
Average speed utilisation of the geared motor related

to the speed under load n|

Ambient temperature Ty =
Site altitude above mean sea level H=
Radial force Fr=
Axial force Fa =
Transmission element at gearbox

(gear wheels, sprockets...)

Pitch circle diameter of the transmission element dy =
Momentary maximum torque

(emergency off, quick stop, occasional high starting = M| max =
duty)

Runtime at maximum torque t =

Total time

t[s]

Load cycle duration

Time characteristic of load for the individual time segments z

Individual Load speed Stationary Acceleration
a Load speed o Torque
time segments variation load torque torque
At, [s] n,, [r/min] Any , [r/min] M, [Nm] M, [Nm] M, , [Nm]
T=) At, T=

Calculation of values required for the

process

Torque per time segment

Maximum torque of profile

Effective torque

Mean speed

Maximum speed

46

2mw-An An
2 _ m,+0105. —X=
' At

M, =M+ -
z Lz L 60~Atz

._jL

Mp max = max(l\/\z)

MP,max =
2 .
Megr = /%ZN\ZAtZ,TSlmm Mg =
z
— _1
Nm —|nL,z|—TZ|nL,z|'Atz Ny =
z
Npax = Max (nL,Z) N =

Lenze

[h]
(%]
[°c]
[m]
[N]
[N]

[mm]
[Nm]

[%]

Moment of in-
ertia

J, [kgm?]

[s]

[Nm]

[Nm]

[r/min]

[r/min]
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Drive dimensioning

Speed profiles

Determine gearbox design and servo motor design

Gearbox type
(GST, GFL, GKR, GKS, GSS, GPA)

Mounting position
(A,B,C,D,E,F)

Output designs
(shaft design: hollow shaft, solid shaft...)

Input design
(A asynchronous/S synchronous)

Cooling type
(500 without fan/F10 with blower)

- 14 - General information - Product key

Determine gearbox size from the forces

Determination of the axial and radial forces acting on
the gearbox shaft

Calculation
Additional radial force factor of transmission element  f, =

Radial force Fr=2000
Axial force
-S> 52-f,

Determine speed correction factors

Ambient temperature, site altitude kn1 =
Mounting position knz =
Average speed utilisation of the geared motor (in % Koa =

n3~

of n|) and daily operating time

Check

N\L,max 'fz

Fr <Fryy = min(fw fo Frrap; fw - Frmax)
Fa<Fa,, =Farap

, Fr=0

Permissible radial and axial forces GO [N]
FrTabr FaTabv fw: f(x

kn = kn1 : kn2 : kn3

9 51‘kn1, knz, kn3

L-force Geared servo motors 06/2011
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Drive dimensioning

Speed profiles

Select and check the geared servo motor-inverter

combination
Check Preselection
Output torque My > Meft M, = [Nm]
> [lm
Output speed (recommendation) N2,th = R Nyth =
n
r/min
Output speed N2 Eck =N NaEck = [r/min]
Maximum speed N max = Nmax | N1,max =
Alternating load influence: without alternating load = M2,GN 2 Mp max
Mjn = [Nm]

Alternating load influence: with alternating load M2,GN 2 Mp max 1.4

Load capacity of the geared motor c=

Efficiency of gearbox NG =Nc_y ~{~1)-0.01 NG =

i~ I
Ratio o+t +3 i=

(Optimum k; = 1)

Load-matching factor Requirement k; = 0.5 ... 10 k;= A
(for optimum dynamics/control properties) Optimumk; =1 i2. (JG +lm+ JB)

—> Selection tables GOO [Nm]

M3, M3 GNs M2,thy N2 Ecke 1 G JGr Im
—) Servo motors catalogue

g
9 50- N1, max
9 53-Ne=1
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Drive dimensioning

Speed profiles

Check the motor torques

Taking into account the mass inertia of gearbox,
motor and brake

27[~An|_,z 2

i Ms, =M, +{Jgm +1g) - —-i =
Acceleration torque S,z z ( GM B) 60-At, M,
[Nm]
= |1 2.
Effective torque Mseff = ‘/ TIMSz Aty Mg eff =
. !

Thermally effective working point (© ) below S1 I ' Nm Ms eff
torque characteristic of the servo motor r e o "I kn3 i-ng

—® N\

: e ——

s (o) !
All working points (® ) below the maximum ! M
torque characteristic curve of the servo motor- \: in , , #

' Mg

inverter combination n[min] —»

Servo motors catalogue
Torque characteristics

Determine the required gearbox load capacity
Without alternating load

kl _ N\L,max
M,

Calculate intensity With alternating load k =

k, = N\L,max 1.4

1=
M,

At runtime t; > 10%:
take intensity k, from the calculation into account k=
At runtime t; <10%:
take load factor k from the diagram into account

tL >10% —>c> k|
Required load capacity c=

t, <10%—>c>k

- 52-k
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Drive dimensioning

Maximum input speeds/Recommended motors for S1 and S6

Maximum gearbox input speeds

» These may not be exceeded, even momentarily.

Motor type

MCA10...
MCA13...
MCA14...
MCA17...
MCA19...
MCA21...

Input speeds

Ny max [r/min]

5000

4000

Recommended motors for operating modes S1 and

S6

» With operating modes S1 and S6, the motor rotates at a
constant, high speed. Motors with low rated speeds are
preferable in respect of service life and oil temperature rise.

50

Motor type
MCA10140
MCA13141
MCA13I34
MCA14L20
MCA14L16
MCA17N23
MCA17N17
MCA19523
MCA19517
MCA21X25
MCA21X17

Lenze

Motor type

MCS06...
MCS09...
MCS12...
MCs14...
MCS109...

Input speeds

Ny max [r/min]

5000

4000

Motor type
McCso06C41
MCS06F41
MCso6141
MCS09D41
MCS09F38
MCS09H41
McCso09L41
MCS12D20
MCS12H15
MCS12L20
MCS14D15
MCS14H15
MCS14L15
MCS14P14
MCS19F14
MCS19J14
MCS19P14

L-force Geared servo motors 06/2011



Drive dimensioning

Speed correction factors

Ambient temperature and site altitude k,;

Ambient temperature Site altitude H [m] above mean sea level
<1000 <2000 < 3000 <4000

Tu [OC] kn1 kn1 kn1 kn1

<20 1.15 1.04 0.92 0.81

30 1.00 0.90 0.80 0.70

40 0.80 0.72 0.64 0.56

50 0.60 0.54 0.48 0.42

60 0.40 0.36 0.32 0.28

Mounting positions k,,,

Mounting position

Gearbox type A B E D E F
kna kn2 kna kna kna kna
GST 1.00 0.80 0.80 0.70v 1.00 1.00
GFL 1.00 0.80 0.85 0.70v 0.90 0.80
GKR 1.00 0.90 0.80 0.80v 0.95 0.95
GKS 1.00 0.80 0.80 0.70v 0.80 0.80
GSS 1.00 0.90 0.80 0.80v 0.95 0.95
GPA 1.00 - 0.80 0.70v - -

1) The average input speed n, should not exceed 1500 r/min.

Daily operating time and average speed utilisation
of the geared motor k, 3

Daily operating time Average speed utilisation of the geared motor related to the speed under load n;

100% 80% 60% 50% 25%

(h] kns kn3 kns kn3 kn3
1.0 1.29 1.33 1.38 142 1.55
2.0 1.15 1.20 1.25 1.29 1.42
3.0 1.08 1.12 1.17 121 1.34
4.0 1.02 1.06 1.12 1.15 1.29
5.5 0.96 1.00 1.06 1.09 1.22
8.0 0.89 0.93 0.99 1.02 1.15
12.0 0.81 0.85 0.91 0.94 1.08
16.0 0.76 0.80 0.85 0.89 1.02
22.0 0.71 0.76 0.81 0.85 0.98
24.0 0.68 0.72 0.78 0.81 0.94
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Additional radial force factors/Application factors

Additional radial force factors for the transmission

elements
Transmission element Additional radial force factor
f,
Gear wheels 112
Sprockets 1.25..1.4
Toothed belt pulleys 15
Narrow V-belt, depending on tension 15..2.0

Application factors

GPA
Take application factor k of the machine from the diagram into account.
Interpolation between the curves is permissible.
BD/24 h
24h |16 h 8h
1.9 ; kj' =2
187 17 e e e
18 174 18 o
i
15
] k =[1.25
14
15
b 4
& 16 i3 o
144
I' k; =11
15 12 ———
13-
11
1.4
12 |
llﬂl /
134 114 1 /
0 100 200 300 400 500 600 700 800 900 1000 1200 1400 1600 1800

N/h=>
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Application factors/efficiencies

Application factors
GST, GFL, GKR, GKS, GSS

Take application factor k of the machine from the diagram into account.
Interpolation between the curves is permissible.

BD/24 h
24h | 16h | 8h
47 o a6 4
45 | 44 k=5
43 | 42 | 40
41 | 40
39 | 38 —
37 36 ] ° k=4
35 | 34 - v
33 | 32 4 30 —
.2 31 | 3.0 If /
u =LA uadl
25 | 24 '/
23 | 22 | 20 Pl
21 | 20 _ / ] k=2
19 { 18 - ;5
i7 J 16 F_&
15 - 14 | r |
134124 10
0 1 2 3 4 5 6 7 8 9 10
t, [%]>
Efficiencies
Number of stages
Gearbox type 1 2 3 4
Ne=1 Ne=1 Ne=1 Ne=1
GST 0.98 0.97 0.95
GFL 0.97 0.95
GKR 0.95
GKS 0.95 0.93
GPA 0.97 0.95
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GSS efficiencies

The start-up efficiency n, of a helical-worm gearbox is lower
than its operative efficiency at rated speed.

The start-up efficiency ny must therefore always be taken
into consideration when starting under load.

Output speeds n, [r/min]
| 1 5 10 16 25 32 40 63 100 160 250 400 630 800

NA Ne=i M= Ne=r Me=1 M= Ne=1 M= MNe=1 Nz M=z M=z M=z Me=1 Ne=1

5.639

s 071 078 079 083 086 088 089 0.89 090 090 090 0.9 0.9 0.89 0.89
9.042 0.67 074 076 081 084 086 087 087 088 088 087 087 0.87 0.87 -
9.897

SR 071 078 079 083 086 083 089 089 090 090 090 090 0.90 0.89 0.89

12.400 067 0.74 0.76 081 0.84 0386 0.87 0.87 0.88 0.88 0.87 087 087 0.87 -
13810 0.71 078 0.79 083 086 088 089 0.89 090 090 090 090 0.90 0.89 0.89
15.869

17.360

20.417 055 060 0.71 076 078 0.79 0.79 079 079 0.79 0.78 0.78 - -
22.143 067 074 076 081 084 086 087 087 088 088 087 087 087 0.87
24800 056 062 072 077 079 080 081 081 081 0.80 0.80 0.79 - -
27.125 067 0.74 076 081 084 086 087 087 088 088 0.87 087 087 0.87
31.738 056 062 072 0.77 079 080 0.81 0.81 081 080 0.80 0.79 - -
34.100 067 074 0.76 081 084 086 087 0.87 088 088 087 087 0.87 0387
39.200 055 0.60 0.71 0.76 0.78 0.79 0.79 0.79 0.79 0.79 0.78 0.78 - -
43917 067 074 076 081 084 086 087 087 0.88 0.88 087 087 087 0.87
50.000 055 0.60 0.71 0.76 0.78 0.79 0.79 0.79 0.79 0.79 0.78 0.78

54.250 0.56 062 0.72 0.77 079 080 0.81 0.81 081 080 0.80 0.79 -
61.250 055 060 0.71 076 078 0.79 0.79 079 079 0.79 0.78 0.78

68.200 056 062 0.72 077 079 080 081 081 081 080 0.80 0.79

77.000 055 060 0.71 076 078 0.79 0.79 0.79 079 0.79 0.78 0.78

87.833 056 062 072 077 079 080 081 081 081 080 0.80 0.79

99.167 055 060 071 076 0.78 0.79 079 079 0.79 0.79 0.78 0.78 - -
111318 056 062 0.72 0.77 0.79 0.80 0.81 0.81 0.81 0.80 0.80 0.79

125.682 0.55 060 0.71 0.76 0.78 079 079 0.79 0.79 079 0.78 0.78

139.500 0.56 062 0.72 0.77 079 080 0.81 0.81 081 080 0.80 0.79

157.500 055 0.60 0.71 0.76 0.78 0.79 0.79 0.79 0.79 0.79 0.78 0.78

183.786 0.56 062 0.72 0.77 079 080 0.81 0.81 081 080 0.80 0.79

207.500 055 060 0.71 076 078 0.79 0.79 0.79 079 0.79 0.78 0.78

0.67 074 076 081 084 086 087 087 088 088 087 087 0.87 0.87

GSS04-2
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Drive dimensioning

GSS efficiencies

Output speeds n, [r/min]
| 1 5 10 16 25 32 40 63 100 160 250 400 630 800

NA Ne=1 M= Ne=r MNe=1 Ne=1 Ne=1 N Ne=1 Nz Ne=1 M=z M= Ne=1 Ne=1

5.639

= 071 079 081 085 087 089 090 09 091 091 091 091 0.90 0.90 0.90
9.042 067 075 079 083 086 087 088 088 0.89 0.89 0.88 0.88 0.88 0.88 -
9.897

10,837 071 079 081 085 087 089 09 09 091 091 091 091 0.90 0.90 0.20

12400 067 075 079 083 086 087 088 0.88 089 089 088 0.88 0.88 0.88 -
13810 0.71 079 081 085 087 089 09 09 091 091 091 091 0.90 0.90 0.90
15.869

17.360

20.417 055 062 074 079 080 081 081 081 081 081 0381 0381 - -
22.143 067 0.75 079 083 086 0.87 088 088 089 089 0.88 0.88 088 0.88
24800 057 063 075 079 081 082 082 083 083 082 0382 0382 - -
27.125 067 075 0.79 083 086 087 088 088 089 089 0.88 0.88 0.88 0.88
31.738 057 063 075 0.79 081 082 082 0.83 083 082 082 0.82 - -
35306 067 075 079 0.83 086 087 088 0.88 089 089 088 0.88 0.88 0.88
39.200 0.55 062 074 079 080 081 081 081 081 081 081 0381 - -
43917 067 075 079 083 086 087 088 088 089 089 088 088 088 0.88

067 075 079 083 086 087 088 088 089 089 088 0.88 0.88 0.88

GSS05-2

50.000 0.55 0.62 0.74 0.80 0.81 0.81 081 081 081 081 0.81

54.250 0.57 0.63 0.75 0.81 082 082 083 083 082 082 0382 -
61.250 0.55 0.62 0.74 0.80 0.81 081 081 081 081 081 0.81

70.611 057 0.63 0.75 0.81 082 082 083 083 082 0.82 0.82

79.722 055 0.62 0.74 0.80 0.81 0.81 081 0.81 081 081 0.81

87.833 057 0.63 0.75 0.81 082 082 083 083 082 082 0.82

99.167 055 062 074 079 080 081 081 081 0.81 081 0.81 0.81 - -
113.667 0.57 0.63 0.75 0.81 0.82 082 083 083 082 0.82 0.82

128.333 0.55 0.62 0.74 0.80 081 081 081 081 081 0281 0381

137.950 0.57 0.63 0.75 0.81 082 082 083 083 082 0.82 0.82

155.750 0.55 0.62 0.74 0.80 081 081 081 081 081 081 0381

176.313 0.57 0.63 0.75 0.81 082 082 083 083 082 082 0382

199.063 055 0.62 0.74 0.80 0.81 0.81 081 081 081 081 0.81
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GSS efficiencies

Output speeds n, [r/min]
| 1 5 10 16 25 32 40 63 100 160 250 400 630 800

NA Ne=1 M= Ne=r MNe=1 Ne=1 Ne=1 N Ne=1 Nz Ne=1 M=z M= Ne=1 Ne=1

125.476

153.708 0.67 0.75 0.79 0.83 086 087 088 0.88 0.89 089 088 0.88 0.88 0.88
193.233

222.133 0.55 062 0.74 0.80 081 081 081 081 081 0281 0381

250.952 0.57 0.63 0.75 0.81 082 082 083 083 082 082 0382

283.333 0.55 062 0.74 0.80 0.81 0.81 081 081 081 081 0.81

307.417 0.57 0.63 0.75 0.81 082 082 083 083 082 082 082

055053 347.083 0.55 0.62 0.74 0.80 0.81 081 081 081 081 081 0.81 )

386.467 057 063 075 079 081 082 082 083 083 0.82 082 082 - -
436.333 055 0.62 0.74 080 081 081 081 081 081 0381 0381

497.722 0.57 0.63 0.75 0.81 082 082 083 083 082 082 0.82

561.944 0.55 062 0.74 080 081 081 081 081 081 0281 0381

630.803 0.57 0.63 0.75 0.81 0.82 082 083 083 082 0.82 0.82

712.197 055 062 0.74 0.80 0.81 081 081 081 081 081 0.81
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Drive dimensioning

GSS efficiencies

Output speeds n, [r/min]
| 1 5 10 16 25 32 40 63 100 160 250 400 630 800

NA Ne=1 M= Ne=r MNe=1 Ne=1 Ne=1 N Ne=1 Nz Ne=1 M=z M= Ne=1 Ne=1

5.833

T 0.72 080 083 087 089 09 091 091 091 092 092 092 091 091 091
9.042 067 075 081 085 087 088 089 089 089 0.89 0.89 0.89 0.89 0.89 -
10.238

= 0.72 080 083 087 089 09 091 091 091 092 092 092 091 091 o091

12400 067 075 081 085 087 088 089 089 089 089 089 089 0.89 0.89 -
14286 0.72 080 0.83 087 089 090 091 091 091 092 092 092 091 091 0091
15.869

17.360

20.417 057 064 077 081 082 083 083 083 083 083 0383 0383 - -
22.143 067 0.75 081 085 087 088 089 089 089 089 0.89 0.89 089 0.89
24800 057 064 077 081 083 083 083 083 083 083 083 0383 - -
27.125 067 075 081 085 087 0.88 089 089 089 089 0.89 0.89 089 0.89
31.738 0.57 064 0.77 081 083 083 083 0.83 083 083 083 083 - -
35306 067 075 081 085 087 088 089 089 089 089 089 089 0.89 0.89
39.200 0.57 064 0.77 081 082 083 083 0.83 083 083 083 083 - -
43917 067 075 081 085 087 088 089 089 089 089 089 089 0.89 0.89

067 075 081 085 087 088 089 089 089 089 089 0.89 0.89 0.89

GSS06-2

50.000 0.82

54.250 0.83 -
61.250 0.82

70.611 0.83

79.722 0.82

87.833 0.83

99.167 057 064 077 081 082 083 083 083 083 083 083 0.83 - -
113.667 0.83

128.333 0.82

137.950 0.83

155.750 0.82

174.375 0.83

196.875 0.82
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GSS efficiencies

126.531
142.857
155.000
175.000
194.857
220.000
238.700
269.500
310.689
350.778
386.467
436.333
497.722
561.944
630.803
712.197
816.333
921.667
1023.000
1155.000
1241.550
1401.750
1635.693
1846.750

GSS06-3

58

Na

0.57

Output speeds n, [r/min]

10 16 25 32

Ne=t Me=1 Ne=1
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82
0.83
0.82

Ne=1 M=z Ne=2

0.64 0.77 0.81 0.83 0.3

Lenze

40 63 100 160 250 400 630 800
Ne=1 Ne=1 Ne=1 M=z M= M=z Ne=1 Ne=a
0.83 083 0.83 0.83 0.83 - - -
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Drive dimensioning

GSS efficiencies

Output speeds n, [r/min]
| 1 5 10 16 25 32 40 63 100 160 250 400 630 800

NA Ne=1 M= Ne=r MNe=1 Ne=1 Ne=1 N Ne=1 Nz Ne=1 M=z M= Ne=1 Ne=1

5.862

— 0.74 082 086 0.89 091 092 092 092 092 092 092 092 092 092 092
9.086 069 077 084 088 089 09 090 090 090 090 0.90 0.90 0.90 o0.90 -
10.000

= 074 082 086 089 091 092 092 092 092 092 092 092 092 092 092

12594 069 0.77 084 0.88 089 090 09 090 090 090 090 090 0.90 0.90 -
14286 0.74 082 086 089 091 092 092 092 092 092 092 092 092 092 092
15.500

17.360

20.517 060 067 081 084 084 085 085 085 085 085 0.85 0385 - -
22.143 069 0.77 084 088 089 090 090 090 090 090 0.90 090 090 0.90
25.188 060 066 080 084 085 085 085 085 085 0.85 0.85 0385 - -
27.125 069 0.77 084 088 089 090 090 090 090 090 0.90 090 090 0.90
31.000 060 066 080 084 08 085 085 085 085 085 085 0.85 - -
35306 069 0.77 084 0.88 089 090 09 090 090 090 090 090 0.90 0.90
39.200 060 067 081 084 084 085 085 085 085 085 085 0.85 - -
43271 069 077 084 088 0.89 090 090 090 090 090 090 090 0.90 0.90

069 077 084 088 089 090 090 090 090 090 090 090 0.90 0.90

GSS07-2

50.000 0.67 0.81 0.84

54.250 0.66 0.80 0.85 -
61.250 0.67 0.81 0.84

70.611 0.66 0.80 0.85

79.722 0.67 0.81 0.84

86.542 0.66 0.80 0.85

97.708 060 067 081 084 084 085 085 085 0.85 0.85 085 0.85 - -
113.667 0.66 0.80 0.85

128.333 0.67 0.81 0.84

137.950 0.66 0.80 0.85

155.750 0.67 0.81 0.84

174.375 0.66 0.80 0.85

196.875 0.67 0.81 0.84

L-force Geared servo motors 06/2011 mnze 59



Drive dimensioning

GSS efficiencies

126.531
142.857
155.000
175.000
201.746
227.778
247.139
279.028
321.673
363.179
394.245
445.116
490.403
553.681
634.639
716.528
833.556
941.111
1011.633
1142.167
1227.755
1386.175
1569.181
1771.656

GSS07-3

60

Na

0.60

Ne=1
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67
0.66
0.67

Ne=1
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81
0.80
0.81

10

Ne=1

0.84

Output speeds n, [r/min]

16 25 32 40 63 100 160 250 400 630 800

Ne=1 M= M=t M=t M=z M=z M=z M=z M=z M=z Ne=2
0.85
0.84
0.85
0.84
0.85
0.84
0.85
0.84
0.85
0.84
0.85
0.84 0.85
0.85
0.84
0.85
0.84
0.85
0.84
0.85
0.84
0.85
0.84
0.85

0.84

0.85 0.85 085 085 0.85 0.85 - - -
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Drive dimensioning

Gearbox designs

General data

Gearbox type GST GFL GKR GKS GSS
Housing
Design Cuboid
Material Aluminium/grey cast iron
Solid shaft
Design With keyway in accordance with DIN 6885
Centring hole in accordance with DIN 332, Part 2
Tolerance k6 (d <50 mm)
m6 (d > 50 mm)
Material Tempering steel C45 or 42CrMo4
Hollow shaft
Design - Hollow shaft (H): with keyway
Hollow shaft with shrink disc (S): smooth
Tolerance - Bore measured in accordance with ISO H7 with plug gauge
Material - Tempering steel C45
Geared parts
Design Optimised tooth flanks and profile geometry; ground tooth flanks
Material Case-hardened steel Case-hardened steel, worm gear
bronze

Shaft-hub joint
1st stage/pre-stage: friction-type
connection (= 2nd, 3rd or 4th stage): friction-type or positive-fit
Shaft sealing rings

Design With dust lip

Material NB/FP (Viton)

Bearing

Design Ball bearings/tapered-roller bearings depending on frame size and design
Lubricants

Design In accordance with DIN 51502

Fill volumes Depending on the mounting position (see Operating Instructions)

Mechanical efficiency
At rated torque 0.95<n0<0.98 095<n<0.96 093<n<0.95 0.79<n<0.92
» depending on ratio
» when nl=1400 r/min
» gearboxat operating temper-
ature and gearing run in

Noises

Does not exceed the emission values specified in VDI Guideline 2159
Enclosure
Design IP55 and IP65
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Drive dimensioning

Gearbox designs

General data

Gearbox type
Housing
Design
Material

Solid shaft
Design

Tolerance

Material

Geared parts

Design

Planet pinions + sun wheel

Internal gearing

Ratios
Shaft-hub joint

Shaft sealing rings
Design

Material

Bearing

Design

Lubricants

Design

Fill volumes

Mechanical efficiency
At rated torque

Noises

Enclosure
Design

62

GPA

Cuboid
Cast iron with nodular graphite

Smooth without keyway
Centring hole in accordance with DIN 332, Part 2

ke
Tempering steel C45

Spur toothing, optimised tooth flanks and profile geometry

Design: case-hardened and tooth flanks ground
Material: case-hardened steel 17 Cr Ni Mo 6

Design: shaped or broached
Material: ductile cast iron EN-GJS-700-2
Design: all ratios are mathematically exact

Positive-fit with special splined shaft profile

With dust lip
FP (Viton)

Ball bearings/tapered-roller bearings/needle bearings depending on frame size

In accordance with DIN 51502
Depending on the mounting position (see Operating Instructions)

0.95<n<0.98
Does not exceed the emission values specified in VDI Guideline 2159

IP54 and IP65
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Gearbox designs

Ventilation

Gearboxes without ventilation

Ventilation is not required for the following gearboxes:
GST03/04

GFLO4

GPAO00...05

GKRO03...05

GKS04

GSs04

Gearboxes that can be fitted with optional ventilation

If you are using these gearboxes, in most cases you will not
need to provide special means of ventilation. In borderline
cases, e.g. at input speeds > 2000 r/min, we recommend the
use of breather elements, which can be purchased separately
from us.

GSTO5

GFLO5

GKSO05

Gearboxes with ventilation

The following gearboxes are supplied with breather elements
as standard:

GST06...14

GFLO6...14

GKRO6

GKS06...14

GSS05...07

Special precautions for mounting position C (motor on top)
For gearbox sizes GOIOJ09...14 in this mounting position, we
recommend the use of an oil compensation reservoir. This
can be purchased separately. Depending on the gearbox type,
you can find illustrations and special precautions under
ventilation GOO [® ].

Itis not required at high ratios or low input speeds. Please
contact Lenze in such cases.
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Drive dimensioning

Gearbox designs

Lubricants

Lenze gearboxes and geared motors are ready for operation
on delivery and are filled with lubricants that are specific to
both the drive and the design. The mounting position and
design specified in the order are decisive factors in choosing
the volume of lubricant.

The lubricants listed in the lubricant table are approved for
use in Lenze drives.

Lubricant table

» Please contact us you are working at ambient temperatures
<-20°Cor > +40°C.

Lubricants in accord- CLP HC 320 CLP HC 150 CLP HC 220 CLP PG 460
ance with DIN 51517- USDA H1
3:
CLP-ISO 12925-1:
CKC/CKD
GST / GFL / GKR / GKS d b
GPA °
GSS L4
Ambient temperature [°C] -25 ... 450 -20... +40
Specification Synthetic oil (synthetic hydrocarbon/poly-alpha-olefin oil) Synthetic oil (polyglycol)
Note For the foodstuffs pro- = Not mixable with other
cessing industry. oil types.
Change interval 25000 16000 25000
operating hours operating hours operating hours
After no more than three years (oil temperature 70 ... 80°C)
Fuchs Fuchs
Renolin Unisyn CLP 320
Kliiber Kliibersynth Kliiberoil Kliibersynth
GEM4-320 4 UH1-220N GH 6-460

Shell Shell Shell Shell

Omala Oil HD 320 Cassida Fluid GL 220 Tivela S 460
Mobil Mobil

SHC 629

» Caution: when using the lubricant CLP HC 220 on the GSS
helical-worm gearbox, the torque M, must be reduced to
80 % of the values stated in the catalogue!
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