Project Planning Notes for Servo Gearmotors —
Additional documentation ====

4 Project Planning Notes for Servo Gearmotors
4.1 Additional documentation

In addition to the information in this publication, SEW-EURODRIVE offers extensive
documentation covering the entire topic of electrical drive engineering. These are mainly
the publications in the "Drive Engineering — Practical Implementation" series as well as
the manuals and catalogs for electronically controlled drives.

You will find additional links to a wide selection of our documentation in many languages
for download on the SEW-EURODRIVE homepage (http://www.sew-eurodrive.com).
The list below includes other documents that are of interest in terms of project planning.
You can order these publications from SEW-EURODRIVE.

Technical data for motors and gear units
The following documents are available from SEW-EURODRIVE in addition to this
"Asynchronous Servo Gearmotors" catalog:

"AC Motors" price catalog/catalog

"Servo Gear Units" price catalog/catalog

"Gear Units" price catalog/catalog

"AC Motors Inverter Assignments and Characteristic Curves" manual

Drive Engineering Practical Implementation

Project Planning for Drives

Controlled AC Drives

SEW encoder systems

Servo technology

EMC in Drive Engineering

Explosion-Proof Drives to EU Directive 94/9/EC
SEW Disk Brakes

Electronics documentation

Mechanical brakes

MOVIDRIVE® MDX60/61B system manual
MOVIAXIS® MX system manual

"AC Motors" price catalog/catalog
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4.2 Data for drive and gear unit selection

The data of the application must be known for projecting a drive. The abbreviations used
for project planning are summarized in the following table:

Designation Meaning Unit
[0) Circumferential backlash
h Gear unit efficiency for Mg,
a, b, f Gear unit constants as regards the overhung load conversion . mm
c Gear unit constants as regards the overhung load conversion Nmm
ag, a4, a, Gear unit constants as regards the rise in temperature in the gear unit
Fa Axial load (tension and compression) on the output shaft N
fi Speed ratio
Fr Overhung load on the output shaft N
FRapk :\r/I]axinjum permitted overhung load at the output shaft for short-time duty (load application point is . N
e middle of the shaft end)
Framax :\r/I]axinjum permitted overhung load at the output shaft for continuous duty (load application point is N
e middle of the shaft end)

Fr Mf'aximum permitted overhung load at the input shaft for short-time duty (load application point is the N

epk middle of the shaft end)
Fr ngimum permitted overhung load at the input shaft for continuous duty (load application point is the N

emax middle of the shaft end)
H Installation altitude Irgve;tlmve sea
lo Current consumption of the motor at Mg A
Imax Maximum permitted motor current (root-mean-square value) A
Ins. cl. Thermal classification of the motor
i Gear unit reduction ratio
M Mounting position of the gear unit (international mounting position) M1 - M6
IP.. Degree of protection according to IEC60034-5
Ja Mass moment of inertia of the adapter kgm2
Jg Mass moment of inertia of the gear unit kgm?
Jext Mass moment of inertia (external) reduced on motor shaft kgm?
Jmot Mass moment of inertia of the motor kgm?
Ji Mass moment of inertia of the load kgm?
k Inertia ratio Jeyt / / Jyot
| Length of output shaft mm
M;-M, Output torque in time period t4 to t,, Nm
M, Thermally pgrmitted output torque of the motor in continuous duty at low speed (not to be confused Nm

with standstill torque)

MaDYN Dynamic output torque assumed for the drive in project planning Nm
Maess Effective torque for component testing calculated in project planning ' Nm
Makub Effective torque for bearing testing calculated in project planning Nm
Mamax Maximum permitted output torque for continuous duty Nm
Mapk Maximum permitted torque for short-time duty . Nm
M.noTAUS Maximum permitted emergency stop torque, max. 1000 emergency stops Nm
Math Effective torque for thermal testing calculated in project planning Nm
Mg Rated brake torque 'Nm
Mok Dynamic limit torque of the servomotor Nm

Table continued on next page.
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-
Designation Meaning Unit
Mes Effective torque requirement (in relation to the motor) Nm
Mnax Maximum output torque assumed for the drive in project planning Nm
ML Mounting location (UL)
Napk Maximum permitted output speed for short-time duty rom
Nepk Maximum permitted input speed for short-time duty rpm
Nem Mean input speed rpm
Nam Mean output speed rpm
Nak Breakpoint speed (output) rpm
ny Rated speed rpm
ny-n, Output speed in time period t4 to t, . rpm
Netn_pk Maximum input speed in section rpm
Pg, Braking power w
Pgr_pk Peak braking power W
PBr_eff Effective braking power W
PBr_tn Braking power in section t, w
S.., ..% cdf Duty type and cyclic duration factor (cdf) or exact load cycle can be entered. s
t-t, Time period 1 to n ]
t, Cycle time s
Tamb Ambient temperature °C
Usys System voltage, voltage of the supplying inverter \%
Ug, Operating voltage of the brake \
X Distance between overhung load application point and shaft shoulder . mm

Determining the application data
It is necessary to have data on the machine to be driven (mass, speed, setting range,
etc.) to project the drive correctly.

These data help determine the required power, torque and speed. Refer to the SEW
publication "Drive Engineering Practical Implementation/Drive Planning" or the SEW
project planning tool SEW Workbench for assistance.

Selecting the correct drive
The appropriate drive can be selected once the power and speed of the drive have been
calculated and with regard to mechanical requirements.
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4.3 Project planning procedure

The following flowcharts show a schematic view of the project planning procedure of a
servo gear unit for a positioning drive in S3 duty cycle.

Project planning procedure part 1, servo gear units

M. .., gear unit
n motor

max R .
from project planning

Select gear unit

L .t1+...+nn 'tn
Y+t

nam

Gear unit data

no M1|3+..+nn-tn-Mn3
n’\.t1+' '+nn.tn
yes
Check gear unit /
5 3 check application
n,et, e M1| +o.+n ot M|
M =38
o n1.t1+"'+nn.tn
no »
Magi < M no >
yes 1,2
R ...+nn-tn-Mn|
wotn et
A 4

az
Mrygrm =20 + 31 ® Nam +—5
Nam
no

Math <Mryerm >
no

Mioraus < table >
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* For thermal project planning of R, F, K, S, W gear units, please contact SEW-
EURODRIVE.
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Project planning procedure part 2, servo gear units

yes

yes

Clutch operation

Check gear unit /
f; check application

A

no

A 4

no

FRmax < FRaPk

A 4

_ Makub' 2000 .
do

A 4

Frkub fz

no

no

F

RkubS

ﬁéarnaxf b +

A 4

no o

FRmm < FRamax

»  Project planning
completed
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Project planning procedure part 3, servomotors

Determine the
maximum

input torque M

A” - A4HEX

e max :
ixm

e max

<
<

A
Preliminary determination

of the motor based on
the torque M,

Determine the
inertia ratio "k"

yes

v

Determine motor torques

for_all
travel sections

!

Determine the
effective motor torque

7
Mo :J;x (M2 Xty +..+ Mp2 X )

A
Determine the
thermal effective speed

1.5 1.5,
15| M OPX Y.+ 1
neg =" 5‘ X
tZ

A,

Determine the
operating point

Operating point
below or max. on the

. no —»—
thermal limit charact. curve A

hﬂeﬁ <M

Nenn

yes
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Project planning procedure part 4, servomotors

yes

Check dynamic
limit torque
< M, of the motor

max —

no

M

yes
v
Selecting the controller
in the selection tables via
the effective torque M

and the max. occuring
motor torque Mo

Calculating the
peak braking power

For e 9550

Calculating the mean
braking power

Po, t1 +.+Pp ¢ xt,
Psr =

tZ
Selecting braking resistor
in the "Assignment table
braking resistor - inverter"
via the max. braking power

and the mean
braking power

A4

Selecting further components
such as encoder interfaces
and maybe
fieldbus cards, etc.

Complete

* MOVIDRIVE® system manual, MOVIAXIS® system manual
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4.4 Project planning information

Efficiency of the gear units

General

R, F, K gear units

S and W gear units

Self-locking

The efficiency of gear units is mainly determined by the gearing and bearing friction.
Keep in mind that the starting efficiency of a gear unit is always less than its efficiency
at operating speed. This applies in particular to helical-worm and SPIROPLAN® right-
angle gearmotors.

The efficiency of helical, parallel shaft and helical-bevel gear units varies with the
number of gear stages, between 96% (3-stage), 97% (2-stage) and 98% (1-stage).

The gearing in helical-worm and SPIROPLAN® gear units produces a high proportion of
sliding friction. As a result, these gear units have higher gearing losses than R, F or K
gear units and therefore lower efficiency.

The efficiency depends on the following factors:

- Gear ratio of the helical-worm or SPIROPLAN® stage
* Input speed

» Gear unit temperature

Helical-worm gear units from SEW-EURODRIVE are helical gear/worm combinations
that are significantly more efficient than plain worm gear units.

The efficiency n can be < 0.5 if the helical-worm gear stage has a very high gear ratio.

The SPIROPLAN® gear unit W37/W47 from SEW-EURODRIVE has an efficiency of
more than 90%, which drops only slightly even for large gear unit ratios.

Retrodriving torques on helical-worm or SPIROPLAN® gear units produce an efficiency
of n = 2 - 1/n, which is significantly less favorable than the forward efficiency n. The
helical-worm or SPIROPLAN® gear unit is self-locking if the forward efficiency is n < 0.5.
Some SPIROPLAN® gear units are dynamically self-locking. Contact SEW-
EURODRIVE if you want to make technical use of the braking effect of self-locking
characteristics.

INFORMATION

Note that the self-locking effect of helical-worm and SPIROPLAN® gear units is not
permitted as the sole safety function for hoists.
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Run-in phase The tooth flanks of new helical-worm and SPIROPLAN® gear units are not yet
completely smooth. This fact results in a greater friction angle and less efficiency than
during later operation. This effect intensifies with increasing gear unit ratio. Subtract the
following values from the listed efficiency during the running-in phase:

Worm
i range 1 reduction
1-start ca. 50 - 280 ca. 12%
2-start ca.20-75 ca. 6%
3-start ca.20-90 ca. 3%
5-start ca.6-25 ca. 3%
6-start ca.7-25 ca. 2%

SPIROPLAN® W..

i range 1 reduction
ca.30-70 ca. 8%
ca. 10-30 ca. 5%
ca.3-10 ca. 3%

The run-in phase usually lasts 48 hours. Helical-worm and SPRIOPLAN® gear units
achieve their listed rated efficiency values when:

* The gear unit has been completely run-in,

» The gear unit has reached nominal operating temperature,
* The recommended lubricant has been filled in, and

» The gear unit is operating in the rated load range.

Churning losses With certain gear unit mounting positions, the first gearing stage is completely immersed
in the lubricant, see chapter "Gear Unit Mounting positions" on page 68. When the
circumferential velocity of the input stage is high, considerable churning losses occur in
larger gear units that must be taken into account. Contact SEW-EURODRIVE if you wish
to use gear units of this type.

To reduce churning losses to a minimum, use gear units in M1 mounting position.
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Oil expansion tank

The oil expansion tank allows the lubricant/air space of the gear unit to expand. This
means no lubricant can escape the breather valve at high operating temperatures.

SEW-EURODRIVE recommends to use oil expansion tanks for gear units and gear-
motors in M4 mounting position and for input speeds > 2000 rpm.

The following figure shows an example of a gearmotor with oil expansion tank.

62658AXX

The oil expansion tank is provided as assembly kit. It is intended for mounting onto the
gearmotor. However, if installation space is limited or if the expansion tank is intended
for gear units without motor, it can be mounted to nearby machine parts.

For further information, please contact your SEW-EURODRIVE sales representative.
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Overhung and axial loads

Determining An important factor for determining the resulting overhung load is the type of transmis-
overhung loads sion element mounted to the shaft end. The following transmission element factors f,
have to be considered for various transmission elements.
Transmission element Transmission element Comments
factor f2
Gears 1.15 <17 teeth
Chain sprockets 1.40 < 13 teeth
Chain sprockets 1.25 < 20 teeth
Narrow V-belt pulleys 1.75 Influence of the pre-tensioning
Flat belt pulleys 2.50 Influence of the pre-tensioning
Toothed belt pulleys 2.00 - 2.50 Influence of the pre-tensioning
Gear rack pinion, pre-tensioned 2.00 Influence of the pre-tensioning
Gear rack pinion, not pre- 1.15 <17 teeth

The overhung load exerted on the motor or gear shaft is calculated as follows:

My + 2000
R=T *lz

FrR = Overhung loadin N
Mg = Torque in Nm

dg = Mean diameter of the installed transmission element in mm

fz = Transmission element factor
Permitted The basis for determining the permitted overhung loads is the calculation of the rated
overhung load bearing service life L4qy, of the rolling bearings (according to ISO 281).

For special operating conditions, the permitted overhung loads can be determined with
regard to the modified service life L,,; on request.

The permitted overhung loads Fr, for the output shafts of foot-mounted gear units with
a solid shaft are listed in the selection tables for gearmotors. Contact SEW-
EURODRIVE in case of other versions.

° INFORMATION
1 The values refer to force applied to the center of the shaft end (in right-angle gear
units as viewed onto the drive end). The values for the force application angle o

and direction of rotation are based on the most unfavorable conditions.

GSE2 - Asynchronous Servo Gearmotors
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Higher permitted
overhung loads

Definition of force
application

Permitted axial
load

INFORMATION

Reduction of overhung loads

* Only 50% of the Framax @and Frapk Vvalues specified in the selection tables are
permitted in mounting positions M1 and M3 with wall attachment on the front face
for Kand S gear units.

* Helical-bevel gearmotors K167 and K187 in mounting positions M1 to M4: A
maximum of 50% of the overhung load Framax specified in the selection tables in
the case of gear unit mounting other than as shown in the mounting position sheets.

+ Foot and flange-mounted helical gearmotors (R..F): A maximum of 50% of the
overhung load Frymax specified in the selection tables in the case of torque trans-
mission via the flange mounting.

Exactly considering the force application angle o and the direction of rotation makes it
possible to achieve a higher overhung load than listed in the selection tables.

Higher output shaft loads are permitted if heavy duty bearings are installed, especially
with R, F and K gear units.

Contact SEW-EURODRIVE in such cases.

The force application is defined according to the following figure:

—» X j—

N
C
— 1

e
¢

63214axx

Fx = Permitted overhung load at point x in N

Fap = Permitted axial load in N

If there is no overhung load, then an axial force Fp (tension or compression) amounting
to 50% of the overhung load given in the selection tables is permitted. This condition
applies to the following gearmotors:

» Helical gearmotors except for R..137... to R..167...
» Parallel shaft and helical-bevel gearmotors with solid shaft except for F97...
* Helical-worm gearmotors with solid shaft

INFORMATION

Contact SEW-EURODRIVE for all other types of gear units and in the event of
significantly greater axial loads or combinations of overhung load and axial load.

48
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Input side: Over- Important: only applies to gear units with input shaft assembly:

hung load conver-  pjaase contact SEW-EURODRIVE for off-center force application on the drive end.
sion for off-center

force application

Output end: Over-  The permitted overhung loads Framax and Frapk specified in the data tables apply to

hung load conver- force application at | / 2 (solid shaft) or to force application at the shaft end (hollow shaft).

sion for off-center For any other distance of the force application point to the gear unit, it is necessary to

force application determine the permitted overhung loads again according to the project planning proce-
dure page 40

The following conditions must be met:

s —— [N] F < = [N]
b+x f+x

E <

Framax = Permitted overhung load [N]

X = Distance from the shaft shoulder to the force application point in mm
a,b,f = Gear unit constants for overhung load conversion in mm
c = Gear unit constant for overhung load conversion Nmm
«X
FRamax
FR
+ 12

63215axx
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Gear unit

constants for -

overhung load :Eearunlt a b c f d |

h ype mm mm Nmm mm mm mm

conversion
RX57 435 23.5 1.51 x 10% 34.2 20 40
RX67 52.5 27.5 242 x 10° 390.7 25 50
RX77 60.5 30.5 1.95 x 10° 0 30 60
RX87 735 335 7.69 x 10° 48.9 40 80
RX97 86.5 36.5 1.43 x 10°® 53.9 50 100
RX107 102.5 425 2.47 x 10° 62.3 60 120
RO7 72.0 52.0 4.67 x 10* 1 20 40
R17 88.5 68.5 6.527 x 10% 17 20 40
R27 106.5 81.5 1.56 x 10° 11.8 25 50
R37 118 93 1.24 x 10° 0 25 50
R47 137 107 2.44 x 10° 15 30 60
R57 147.5 1125 3.77 x 10° 18 35 70
R67 168.5 133.5 2.65x 10° 0 35 70
R77 173.7 133.7 3.97 x 10° 0 40 80
R87 216.7 166.7 8.47 x 10° 0 50 100
R97 255.5 195.5 1.06 x 10° 0 60 120
R107 285.5 215.5 2.06 x 10° 0 70 140
R137 3435 258.5 4.58 x 10° 0 90 170
R147 402 297 8.65 x 10° 33 110 210
R167 450 345 1.26 x 107 0 120 210
F27 109.5 84.5 1.13x 10% 0 25 50
F37 123.5 98.5 1.07 x 10% 0 25 50
F47 153.5 123.5 1.40 x 10° 0 30 60
F57 170.7 135.7 2.70 x 10° 0 35 70
F67 181.3 141.3 412 x 10° 0 40 80
F77 215.8 165.8 7.87 x 10° 0 50 100
F87 263 203 1.06 x 10° 0 60 120
F97 350 280 2.09 x 108 0 70 140
F107 3735 288.5 4.23 x 10° 0 90 170
F127 4425 337.5 9.45 x 10° 0 10 210
F157 512 407 1.05 x 107 0 120 210
K37 123.5 98.5 1.30 x 10° 0 25 50
K47 153.5 123.5 1.40 x 10° 0 30 60
K57 169.7 134.7 2.70 x 10° 0 35 70
K67 181.3 141.3 412 x 10° 0 40 80
K77 215.8 165.8 7.69 x 10° 0 50 100
K87 252 192 1.64 x 10° 0 60 120
K97 319 249 2.80 x 10° 0 70 140
K107 3735 288.5 5.53 x 10° 0 90 170
K127 4435 338.5 8.31 x 10° 0 10 210
K157 509 404 1.18 x 107 0 120 210
K167 621.5 496.5 1.88 x 107 0 160 250
K187 720.5 560.5 3.04 x 107 0 190 320
w37 121.1 101.1 6.95 ¢ 10% 0 20 40
w47 1455 115.5 4.26 x 10° 35.6 30 60
S37 118.5 98.5 6.0 x 10% 0 20 40
s47 130 105 1.33x 10% 0 25 50
S57 150 120 2.14 x 10° 0 30 60
S67 184 149 3.04 x 10° 0 35 70
S77 224 179 5.26 x 10° 0 45 90
s87 281.5 221.5 1.68 x 108 0 60 120
S97 326.3 256.3 2.54 x 108 0 70 140

Values for types not listed are available on request.
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4.5 Project planning example

The travel drive of a storage/retrieval system is calculated in this project planning
example.

Reference data:

+ Total moved mass: m__ = 15000 kg (trolley) + 2000 kg (useful load)
» Drive wheel diameter: dg = 445 mm

* Resistance to motion: Fr = 50 N/t

+ Traveling velocity: Viax = 240 m/min

» Maximum occurring acceleration/deceleration: ap,gx = 0.5 m/s?

» Travel time: 60%

* Mounting position: M4

An asynchronous DRL servomotor with a KV gear unit is used.

No overhung load acts on the output shaft.

Travel sections

. 7 t [s]
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Longest acceleration time in travel section 1

timax = Ymax
X
amax
2401
bimax = o
0,57 x60-S-
s min
timax =8
M4 for all travel sections
_ mXxFgxd
stat = 2000 xn;
0,445 m
v (15000 kg + 2000 kg)x 50 %x 100t0kg x==
stat — 0,9
Mgt =210,14 Nm
Mgy, during acceleration in travel section 1
mxax d70
Md =
" n
(15000 kg +2000 kg)x0,5 %XW
Mgy = S
dyn 0,9
Mqyn =2101,39 Nm
Mgy, during deceleration in travel section 3
d
Mayn = mxax70><nL
Mgy = (15000 kg +2000 kg )x0,5 S%XM%XO,Q

Mgy =1702,125 Nm

M,ax during acceleration in travel section 1

Mnax = Mgtat +Mdyn
Mpax =210,14 Nm+2101,39 Nm
Mpax =2311,53 Nm

52
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Mgy, during deceleration in travel section 3

Mimax = Mstat + Mdyn
Mnax = 210,14 Nm + (—1 702,125 Nm)
Mnax =—1491,99 Nm

Maximum output speed

Vmax

do X
240-m

n — min
amax = 0445 mx

Ny max = 171,67 -1

min

n

a max —

Gear ratio
The rated motor speed should be 2100 rpm.

Gear unit pre-selection
The KV gear unit is selected based on the following values:

+ i=1223
* Mpmax = 2311.53 Nm
DRL.. FRamax FRapk
ne = 1400 Mamax | Mapk  MaNotaus Nak | Jg 10% K KF KA | KAF K KF KA | KAF

i [Nm] [Nm] [Nm] [1/min] [kgm?] [N] [N] [N] [N] [N] [N] [N] [N]
7.21 | 1300 | 1950 2210 250 46 13200 15100 | 4970 | 4970 | 28100 27000 30000 A 30000
8.29 | 1400 | 2100 2380 205 35 13500 15600 | 4960 | 4960 | 27900 26900 30000 | 30000

K87 10.00 | 1500 | 2240 2550 180 26 14200 16400 | 5210 | 5210 | 27800 26700 30000 A 30000
@ 3 11.17 | 1500 | 2250 2550 188 22 14900 17100 | 5770 | 5770 | 27800 A 26700 30000 | 30000

12.56 | 2000 | 3000 | 3400 223 42 14800 17000 | 5030 | 5030 | 26900 25900 30000 A 30000
14.45 | 2100 | 3150 3570 201 32 15300 17700 | 5240 | 5240 | 26700 25700 30000 | 30000
16.00 | 1800 | 2270 3060 119 12 16000 18500 | 5810 | 5810 | 27700 26700 30000 A 30000
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DRL.. CTG (0]
Mok n K KF KA KAF R
i [rpm] %] [Nm/] [Nm/] [Nm/] [Nm/] [l
721 4378 9 169 156 411 411 7
829 4500 9% 169 156 411 411 7
1000 4500 % 169 156 411 411 7
1147 4500 % 169 156 411 411 7
1256 4378 9% 198 181 640 640 6
1445 4500 % 198 181 640 | 640 6
16.00 4500 9 169 156 411 411 6
Selected gear unit: KV87
+ i=12.56

*  Mgmax = 2000 Nm
* Mgpk = 3000 Nm
* Ngpk = 4378 rpm

* n=0.96

Maximum motor speed

Nmax = Namax X!
Nmax = 171,67 —-x12,56
Nmax = 2157 -1

min

Checking the selection critera
You find the selection criterion in the project planning procedure on page 40.

Mmaxs IVlapk
2311.53 Nm < 3000 Nm

Nmax < nepk
2157 rpm <4378 rpm
Conditions are fulfilled.
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Checking gear unit KV87
A regular travel cycle is usually not known for storage/retrieval systems because the
system covers variable distances within the overall distance. The actual velocity and
speed is adjusted depending on the lifting times and travel distances, see also the travel
diagram on page 51.

Mean output speed
Namax = 172 rpm

cdf = 60%
Nam = Ng max X %ED
Nam =172-1-x0,6
Nam =103 1

Selection criterion:
Nam < Nak
103 1L <2231
min

min

The condition is fulfilled.

Effective torque based on an adjusted travel profile

v
[m/s]
vmax
8s 12s 8s 8s 8s t [s]
1 2 3 4 5
tyes =44 s
cdf = 60%

M4 =2311.53 Nm
M2 =210.14 Nm
M3 =-1491.99 Nm
My =2311.53 Nm
M5 =-1491.99 Nm

n
n=n3=n4=n _%
172%
n1—n3—n4—n5= 5

A

ny=ng=ny =ns =86
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N2 = Nmax
n, =172 rpm

:B/n1><t1><\M1\B+...+n,,><tn><\Mn\8

V Xty +...+n, xt,
86 m1m><8$><16mm 231153 +172—><123><1mm x[210,14f +172 L xssx””'”x\ 1491,99 +86—><8s><1mm x|231153 + 86 L xssxm'”x\ 1491,99
Maeff
86 -1 x8 sx MiN +172—x12sx1m'"+86—xssx1 N, 86 L x8 sx TN +86—xssx1m'”
min GO min 60 min 60 min 60 min 60 S

M, or =1987,42 Nm
Selection criterion:
Ma off < Ma max
1984.11 Nm < 2000 Nm
The condition is fulfilled.

Load torques in travel sections 1to 3

Travel section 1

M,

max

ixng

y _ 231153 Nm
emax1™ 12 560,96

My max1 =19171Nm

M

emax1 =

Travel section 2

M

stat
IXT]G
210,14 Nm
emax2 = 15 560,96
My maxo = 17,43 Nm

Mg max2 =

Travel section 3

M

Me max3 = ixm;;(

y  —1491,99 Nm
emax3 = 15 56x 0,96

Mg max3 = —123,74 Nm

Travel section 4 Me max4 = Me max1

Me maxa = 191.71 Nm

Travel section 5 Me max5 = Me max3
Me maxs = -123.74 Nm
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Project Planning Notes for Servo Gearmotors
Project planning example

Motor selection Preliminary determination of motor using torque My and My.

Lt xMy+....+t, xM
MN:\/1 1 t n n

ges

_[85x(19171 Nm)? +12 (17,43 Nm)? + 8 sx(-123,74 Nm)” +8 sx (191,71 Nm)® +8 sx (123,74 Nm)?

0,6

My =106,81Nm
Mesf = 106.81 Nm + dynamic share

] | Mok Mok J
ny Motor type = = Dyn1 Dyn2 m LLEE
Nm A Nm Nm kg 10 kgm?
DRL71S4 26 2 5 8.5 8.6 4.9
DRL71M4 3.8 2.7 7 14 10 7.1
DRL80S 6.2 3.59 10 25 11.5 14.9
DRL80M4 9.5 5 14 30 15.2 215
DRL90L4 15 8.4 25 46 22,5 435
2100 DRL100L4 25 14 40 85 30 68

DRL132S4 41 21.4 80 150 45,5 190
DRL132MC4 52 28.8 130 200 65 340
DRL160M4 85 44 165 280 93 450
DRL160MC4 88 48 185 320 95 590
DRL180S 110 55.3 210 380 122 900
DRL180M4 130 64 250 430 143 1110
DRL180L4 160 78 320 520 154 1300
DRL180LC4 170 87 420 600 163 1680
DRL200L 195 99 475 680 260 2360
DRL225S4 235 119 520 770 295 2930
DRL225MC4 265 142 770 1100 330 4330

Selected motor:

DRL180 M4

Mpk =250 Nm /430 Nm (D1/D2)

ot = 0.111 kgm?

Jbrake = 0.023 kgm? (BE32)

Determining the inertia ratio "k"
2
Joxt = 91,2><m>{"mi
nmax
L2
240 1M 6"2)7'“
Joxt = 91,2x17000 kg x| ——— >
2157 L

Joyt = 5,332 kgm?

Jext IS the mass moment of inertia in relation to the motor shaft.
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4 — Project Planning Notes for Servo Gearmotors

==== Project planning example
— Jext
JMot + JBremse + JG
) o 5,332 kgm?
0,111 kgm? + 0,023 kgm? +0,0042 kgm?
k =38,6

Selection criterion:

k < 50 (mass inertia ratio)
38.6 <50

The condition is fulfilled.

Intrinsic motor acceleration or deceleration in travel sections 1, 3,4, 5

n,
MEigen = (JG +JInot + JBremse)X 9 ;;:t
ME; =(o 0042 kgm? +0,111 kgm? +0,023 kng)x 2157 o
Figen ’ , ’ 9,55%x8 s

MEigen = 3,9 Nm

Maximum motor torques in travel sections 1to 5

Travel sections 1,

4
Mi1 = Mg max1 + MEigen

My =19171Nm+3,9 Nm
M;q =195,61Nm

Travel section 2

Miy = Mg max2
Mo, =17,43 Nm

Travel sections 3,
5
Miz = Mg max3 + MEigen

M3 = 123,74 Nm+3,9 Nm
M3 =—119,84 Nm
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Project Planning Notes for Servo Gearmotors — 4
Project planning example SEEE

Effective motor torque

Mg :\/tix(Mﬁxﬁ +...+Mt2,,xt,,)

4

/\/leﬁ,=\/731 x((196Nm)2><8s+(17,5Nm)2><12$+(—120Nm)2><83+(196Nm)2><83+(—120Nm)2><83)
,0 S

Mg =11112 Nm "

Effective motor speed

Neff < Nmax x0,6
Nefr < 2157 —-%0,6

Nefr <1294

Limit characteristic curves DRL — MOVIAXIS®, DC link voltage Vpc jink = 565 V, PWM = 8 kHz

DRL 180M4 n =2100 1/min 180%ly
450

Mpeak2

400 100A

350 \
300

£ \

= 250 Mpeak1
=

64K“\;:\\\

]
Z8A —~—
150 1. —. . _S1+WR —
T T e e = - J._\
111 - | TS
100 = =" ==-@ = US
s, —_—
. | | —
. .~'s1 | | \
| |
0 | |
0 500 1000 1294 1500 20002157 2500 3000 3500 4000
nin 1/min
Neg = 1294 rpm Meg = 111.12Nm
Nmax = 2157 rpm Mmax = 195.61 Nm

Condition: The operating point (ngs Mgs) must lie below the S1 characteristic curve.
The maximum operating point (Nynax, Mmay) is required for selecting the inverter.
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=S Project planning example
Inverter selection

You find information on inverter selection in the MOVIAXIS® and MOVIDRIVE® system
manuals.

Selecting the braking resistor

Peak braking
power in travel
sections 3 and 5

Mean braking
power in travel
sections 3 and 5

Effective braking
power in travel
sections 3 and 5

p _ My, xng, xny.
Br_pk =" 9550
198 Nmx 2157 ﬁxO,Q

9550

PBr_pk =
PBr_pk = 40 kW

Par x(t3 +15)
tZ

20 kW x(85+85)
44 s

PBr_eff =

Par eff =

PBr_eff =7,3 kW

The selection of the braking resistor depends, among other factors, on which braking
resistor may be connected to the respective inverter. For more information, refer to the
inverters' system manuals MOVIAXIS® and MOVIDRIVE®.

You can also determine braking resistors via the "SEW Workbench".

Thermal emergency load of the brake (EMERGENCY STOP)

60

2
Wa = Mg % (Inot +IB + Jext X111 ) X Nmax
B™ Mg +M, xn, 182,5
2
e Mg ) (0,1 11 kgm? +0,023 kgm? + 5,332 kgm? ><0,9)><(2157 1)
B Mg +17,61Nmx0,9 182,5
Mg x125756 J

Wg=— B
B~ Mg +15,85 Nm
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Project Planning Notes for Servo Gearmotors ‘___—__'l 4
Project planning example EEEE

A Mg 4257564
Mg +15,85 Nm
o = 10Nm | 195756 4
150 Nm +15,85 Nm
Wg =113738 J

The brake can be selected in the following diagram by means of the value 113.74 kJ:

k)] Maximum braking work in the event of EMERGENCY STOP

450

400 \
A\

AN

\ [6]
250 TN
200
[5]

150 -~
114 [4]
100 - e ——

350

[2] [3]
(11
50 %
0 L) L) L) L) L) L) L) L]
1000 1250 1500 1750 2000 2250 2500 2750 3000

Braking at application speed [rpm]

1]  BEM [4] BE32
[2]  BE20 5] BE120
3]  BE30 6] BE122
Nmax = 2157 rpm Wg =113.74kJ

Selected brake: BE32
Assigned braking torque: 150 Nm

Selected drive
KV87 DRL180M4 BE32

i =12.56
Mg = 150 Nm
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— Project Planning Notes for Servo Gearmotors
=S Project planning example

Checking the gear unit's braking torque

MaBremse = MBremse X

M, Bremse =150 Nmx12,56
MaBremse ~1884 Nm

Criterion:

Ma brake < IVlamax
1884 Nm < 2000 Nm

The condition is fulfilled.

GSE2 - Asynchronous Servo Gearmotors




	1 Introduction
	1.1 The SEW-EURODRIVE Group of Companies
	1.2 Products and systems from SEW-EURODRIVE
	1.3 Additional documentation
	1.4 Product names and trademarks
	1.5 Copyright

	2 Product Description of Gear Units and Gearmotors
	2.1 General information
	2.2 Asynchronous servomotors of the DRL series
	2.3 Corrosion and surface protection
	2.4 Extended storage
	2.5 General product description
	2.6 Explosion protection according to ATEX

	3 Overview of Types and Type Designation
	3.1 Product variants and options of the gear units
	3.2 Gearmotor variants
	3.3 Motor variants and options
	3.4 Nameplate for servo gearmotors
	3.5 Overview of servo gearmotors

	4 Project Planning Notes for Servo Gearmotors
	4.1 Additional documentation
	4.2 Data for drive and gear unit selection
	4.3 Project planning procedure
	4.4 Project planning information
	4.5 Project planning example

	5 Gear Unit Mounting Positions
	5.1 General information on mounting positions
	5.2 Order information for servo gearmotors/gear units
	5.3 Order information for servo gearmotors
	5.4 Key to the mounting position sheets
	5.5 Mounting positions of helical gearmotors
	5.6 Mounting positions of parallel shaft helical gearmotors
	5.7 Mounting positions of helical-bevel gearmotors
	5.8 Mounting positions of helical-worm gearmotors
	5.9 Mounting positions of SPIROPLAN® gearmotors

	6 Design and Operating Notes
	6.1 Reduced backlash gear units
	6.2 Assembly/disassembly of gear units with hollow shaft and key
	6.3 Gear units with hollow shaft
	6.4 TorqLOC® mounting system for gear units with hollow shaft
	6.5 Gear unit with flange block shaft
	6.6 Shouldered hollow shaft option with shrink disk
	6.7 Fastening the gear unit
	6.8 Torque arms
	6.9 Flange contours of RF.. and R..F gear units
	6.10 Flange contours of FF.., KF.., SF.. and WF.. gear units
	6.11 Flange contours of FAF.., KAF.., SAF.. and WAF.. gear units
	6.12 Fixed covers
	6.13 Condition monitoring: Oil aging and vibration sensor
	6.14 Lubricants and fill quantities

	7 Important Information on Selection Tables and Dimension Sheets
	7.1 Information on the selection tables
	7.2 Information on the dimension sheets
	7.3 Gearmotor dimensions

	8 R..DRL
	8.1 R, RF, R..F, RX, RXF..DRL
	8.2 RX..Nm
	8.3 R..Nm

	9 F..DRL
	9.1 F, FA, FV, FH, FF, FAF, FVF, FHF, FA..B, FV..B, FH..B, FAZ, FVZ, FAF, FVF..DRL
	9.2 F..Nm

	10 K..DRL
	10.1 K, KA, KV, KH, KF, KAF, KAV, KHF, KA../T, KV../T, KH../T, KAZ, KVZ, KHZ..DRL
	10.2 K..Nm

	11 S..DRL
	11.1 S, SF, SAF, SHF, SA../T, SH, SAZ, SHZ..DRL
	11.2 S..Nm

	12 W..DRL
	12.1 W, WA, WF, WAF..DRL
	12.2 W..Nm

	13 Main Technical Data of Asynchronous DRL Servomotors
	14 Abbreviation Key and Index
	14.1 Abbreviation key
	14.2 Index

	15 Address Directory

