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Motor Comparison

Type of
D A'Aotor' T Stator Rotor SRy LGy Control commutation VP
esignation source components . curve
(in Rotor)
- Direct on-line
magnet DC DC Permanent Wound Commutator (DOL) starter or Mechanical T
magnet and Brushes use of PWM
(PMDC) dri v
river
: Direct on-line
Universal DC or AC
motor (PMDC single Wound Wound (CEinagey | (o) SRt Gl Mechanical T [
X and Brushes use of PWM
serial motor) phase dri iy
river <
Direct on-line
PMDC shunt Commutator  (DOL) starter or : B
motor e paetd pasiRd and Brushes use of PWM B G D
driver =
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Motor Power Other key [zl Torque/speed
Desi . Stator Rotor Control commutation
esignation source components . curve
(in Stator)
ces Driver embedded with
ML R the motor, or external -
BLDC DC Wound Permanent detection dr,iver Electronic ==
(brushless) Magnet (low Use of “Block (Spatial) ‘_
resolution) . — =
Commutation
External Driver .
LS DC/AC  Wound  ermanent with FOC - sensorless  Electronic
(brushless) Magnet s v (Spatial)
(“virtual” encoder)
Rotor position :
N External Driver .
BLDC DC/AC Wound Permanent deteFtion with FOC and real Electrf:)mc
(brushless) Magnet (high (Spatial)
. encoder/resolver
resolution)
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Type of
r_Aotor. L Stator Rotor Gl Control commutation el
Designation source components . curve
(in Stator)

AL Permanent Electronic =1
magnet (PM) DC Wound Driver T

stepper Magnet (Temporal) =

Uit Electronic
Reluctance DC Wound Reluctance Driver
(VR) stepper ezl

Wound ——
b [imees < Driver :
X 5,60or8 Permanent . . Electronic Rl o
Hybrid (HB) n (unipolar or bipolar SRR
DC wires) Magnet + : X (Temporal)
stepper Wound R . driver, Driver for
(5- phases, 5 5-phase motor)
wires)
D Rotor position

Hybrid (HB) DC/AC Wound Magnet + deteFtlon Driver with Electrc_)nlc .

stepper Reluctance (high FOC (Spatial)

5 resolution)
T —
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Motor Power Other key LIS 6l Torque/speed
" q Stator Rotor Control commutation
Designation source components (in Stator) curve
Induction Ai:a:ile Wound  Squirrel cage Capacitor for starting DOL From the grid
Single Phase AC single PETREE Mechanical device for
Synchronous S Wound imposing rotation DOL From the grid
phase Magnet X N
motor direction
Permanent Without or with V\;fFlzownlttrr;l
Magnet AC three Permanent Rotor position :
Wound 5 . or FOC Electronic
Synchronous phase Magnet detection (high (sensorless /
motor (PMSM) resolution) with sensor)
Synchronous Without or with
reluctance AC three Wound e Rotor position VFD with Electronic
motor - SynRM phase detection (high FOC
resolution)
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Motor Comparison

Type of
D N.\otor' o] Stator Rotor Ol Ly Control commutation IREiG L Lt
esignation source components - curve
(in Stator)
Induction e T
Motor (IM) Acrf;‘s':e Wound  Squirrel cage DoL F'°Ti;he 17—
(asynchronous) p 8 T
Induction :
Motor (IM) AC;:::e Wound  Squirrel cage VFEOV:tt:;lV tig Electronic
(asynchronous) P
Induction : .
Motor (IM) ACrt‘:hree Wound  Squirrel cage Y w1tr; Aes Electr9r1|1c
(asynchronous) phase sensorless (Spatial)
Induction Rotor position 15N
Motor (IM) ACthree i und  Squirrel cage __detection (high —yop iy poc  Electronic .
(asynchronous) phase resolution: encoder (Spatial) -
Y or resolver)
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Type of
D Motor_ PR Stator Rotor il L5 Control commutation LI
esignation source components X curve
(in Stator)
Squirrel cage .
LSPM Motor HE it Wound + Permanent DOL or VFD ) grulil
phase Electronic
Magnet
Internal
Permanent X
Magnet Reluctance VD e
AC three -- / encoder- FOC .
Synchronous Wound + Permanent Electronic
phase resolver (sensorless
Reluctance Magnet Jwith sensor)
Motor (IPM-
SynRM)
. VFD with
Axial flux motor  AC three Wound Permanent Foc Electronic
(AFM) phase Magnet
(sensorless)
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Motor Comparison

Type of
Motor Designation D Stator Rotor Uerr Control commutation e ase
source components . curve
(in Stator)
Rotor position
. Driver detection (high
Bodtel (T:;;)M Loy dependent Wound PT::a:;nt resolution: VFD with FOC  Electronic
(AC or DC) S encoder or
resolver)
Rotor position
Servomotor (PMSM) Driver detection (high
(Permanent Magnet Permanent resolution: Driver with Electronic
dependent  Wound
Synchronous Motor) (AC or DC) magnet encoder or FOC
resolver)
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Motor Comparison

https://www.nidec.com/en/technology/capability/brushless/

AC motor Universal Brush DC Servo motor
Single- Three-p!‘lase Three-phase motor motors Brushless DC motor | Stepping motor AC servo DC (brushed)
phase (Induction) (Sync) servo
Power type AC AC/DC DC D(.: (1nclu<:!1ng Drivers Drivers Drivers
driver)/Driver
Efficiency 60-70% | 70-80 % 60-80% 80 % 60-70% 50-80% 60-80%
Size Intermediate or large Small Small Intermediate | . small or Small
(same output) intermediate
Noise Small Small Intermediate Small
Speed range Wide Wide Wide Wide Intermediate
Response Intermediate Intermediate Intermediate
Service life Long Long Long Long
Price Low Intermediate Low Low Intermediate or high| Intermediate
. Electric toys
WashAlng Cranes Electric tools |  Air conditioners Robots
machines | Conveyors | Compressors Vacuum ! . N
. N N Automobile Dishwashers Small home Conveyors Printers
. Air blowers Air Dishwashers cleaners N . : :
Applications s . N electric Washing machines appliances Robots Plotters
Vacuum |conditioners Washing Electric tools . e . . .
X : X components Small home Air-conditioning [ Machine tools | Working machines
cleaners Industrial machines Juicers . .
. Small home appliances equipment
Pumps machinery :
appliances
Cost Versatility focused Efficiency focused Versatility
Judgment focused Cost focused Cost focused | Cost focused Versatility focused focused Performance focused

SETP



https://www.nidec.com/en/technology/capability/brushless/

[PORTO

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

Key Considerations in Motor-Driver Selection

Selecting an electric-driven system (Motor + Driver) is a multi-dimensional engineering
challenge and an iterative process. The process must integrate:

» Phase I: Mechanical Load and Operational Analysis
= Phase II: Core Motor Dynamics
= Phase Ill: Application-Specific Selection

= Phase IV: Validation and Calculations

11 Paulo Abreu ®

[PORTO Phase I: Mechanical Load
FEUP vt Raabe b0 rome and Operational Analysis

Before selecting hardware, define the mechanical, control, and environmental boundary conditions.

= Mechanical Load Profile
» Identify static vs. dynamic torque, required power, and operating speed

= Transmission Impact
» Evaluate gear ratios and gear efficiency and how they reflect load inertia back to the motor

= Operational Constraints

» Define physical size/weight limits, required IP ratings for environmental durability (dust, water,
radiation), and electrical installation availability, and cost constraints

= Control Requirements

» Assess whether the application requires an open-loop (simplicity) or closed-loop (high-
precision/high-speed) command strategy, and select either an electromechanical or
programmable control solution

12 Paulo Abreu ®

SETP



13

[@PORTO Phase II: Core Motor Dynamics

FEUP FACULDADE DE ENGENHARIA

UNIVERSIDADE DO PORTO

Focus on the physics of the motor-to-load relationship.

= Inertia Matching

*  Proper inertia matching is essential for system performance. A high load-to-motor inertia ratio
(Jioaa/Jmotor) leads to longer acceleration and deceleration times, which degrades dynamic
response. Here, J;,,4 denotes the load inertia reflected to the motor shaft

= Torque Margins

* Always select a motor that provides more torque than required to account for wear and
lubrication issues. Typical margin values of 50% for stepper motors and 20% for servos

= Torque/Speed Characteristics

» Ensure the motor/driver combo meets the specific torque requirements at the speeds required
by the application

Paulo Abreu ®
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Select the motor type and driver based on the specific load behavior
= Load Characteristic Categories

Load Type Description Examples

Constant Torque Torque remains stable at nominal levels ggrr:]v&yors, positive displacement
Variable Torque Torque varies (often squared) with speed Fans, centrifugal pumps, agitators
Constant Power Torque is inversely proportional to speed CNC spindles, centrifuges, extruders
High Starting Torque Needs massive initial force under load Compressors

Regenerative Load feeds energy back to the motor Elevators, downhill conveyors

Paulo Abreu ®
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For dynamic sequences, finalize selection by calculating effective values for torque and speed,
using the following formulas

1 15
Teffective = \/t . : (le st + Tzz cty + o TR ty,) Neffective = j . (ni's st + 1’1%'5 cty +n}{5~ tn)
cycle

tcycle

» Use effective torque and speed for starting choice for motor/driver;
» Then verify that maximum values are possible to achieve by the selected motor/driver
» Verify the load-to-motor inertia ratio ( Jioqa//motor < recommended value )

Many suppliers provide online software for sizing motor and driver

[@PORTO Phase IV: Validation & Calculations
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Specific Motor Checks in asynchronous induction motors

= Vertical movement

» calculate required power, including transmission system, and consider only required static
power (not including motor)

» check if the selected motor has acceleration torque (consider load and motor!)
» check acceleration time, considering the motor starting torque

= Horizontal movement

» calculate required power, including transmission system, and consider static and dynamic
required power

» check if the selected motor has acceleration torque
» check acceleration time, considering the motor starting torque

SETP
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Specific Motor Checks in asynchronous induction motors, powered by an VFD

= Pay attention to the supply voltage, frequency, and motor coils configuration (delta/star)
= Verify available nominal and maximum torque at the required operating frequency
fi foase)”
2 b base 2 b base 2 2 2 b
= (B gl e (Boe) s qpoq o g e
= Check available torque by the power of the VFD at the maximum desired operating frequency

= Select the type of operation for the VFD ( V/f, vector control (FOC) - open loop or
closed loop)

[@PORTO Phase IV: Validation & Calculations
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Specific Motor Checks in Servomotors:
» Use effective torque and speed for starting choice for motor/driver
« Then verify that maximum values are possible to achieve by the selected motor/driver
» Check motor stall torque and driver-provided torque limits
» Check driver supply voltage influence on motor performance
* Check the load-to-motor inertia ratio ( Jioaa/Jmotor < Fecommended value )

-
©
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PORTO Phase IV: Validation & Calculations
PP N aADE 56 poRTo. Load-to-motor inertia ratio

The recommended load-to-motor inertia ratio (Jjoqaq/Jmotor) depends on type of motor, control drive,
and required dynamics

Typical values
= Direct-Drive Servos (High-Performance)
* Recommended Ratio: 1:1

* Thisis the gold standard to ensure the highest possible bandwidth and maximum control
stiffness

= Standard Servomotors
* Recommended Ratio: up to 5:1 (Jipaa/Jmotor < 5 )

* Modern digital servo drives use sophisticated PID algorithms that can handle higher ratios. In
some cases it is acceptable a ratio of 10:1. However, as the ratio increases, the "tuning”
becomes more difficult and the system dynamic response worsens

19 Paulo Abreu ®
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PP N aADE 56 poRTo. Load-to-motor inertia ratio

Typical values

= BLDC motors
* Recommended Ratio: up to 10:1 (Jioqa/Jmotor <10)

= Stepper Motors (Open-Loop)
* Recommended Ratio for smaller motors: up to 5:1 (Jipaa//motor <5 )
+ Recommended Ratio for larger motors: up to 5:1 (Jioaa/Jmotor <10)

» As there is no feedback to correct for position errors, high inertia ratios can cause the motor to
"lose steps” during deceleration or due to resonance. Use also high torque margin (Tqwr = 1.5
up to 2 Tload )

= Stepper Motors (Closed-Loop)
* Recommended Ratio: up to 30:1 (J;pqa/Jmotor <30)
20 Paulo Abreu ®

SE TP 10



Phase IV: Validation & Calculations
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Typical values

= Large Induction Motors (VFD Controlled)
* Acceptable: up to 50:1
» Because these systems are often used for "velocity control” (fans, pumps, conveyors) rather
than "position control,” they can tolerate significantly higher inertia ratios. The primary

constraint here is the Start-up Time (t,) and the thermal capacity of the motor during
acceleration

Note: always prioritize the specific motor manufacturer's technical specifications over general rules of
thumb

21 Paulo Abreu ®
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Load-to-motor inertia ratio

22

Motor Type Control Drive Re‘:]‘l’::;‘}?:i‘:f * Required Tgrque Margin
Direct Drive High-Precision 1:1 10%-20%

Servo Closed-Loop Up to 5:1 20 %

BLDC Closed-Loop Up to 10:1 20 %

Stepper Open-Loop Up to 5:1 > 50 %

Stepper Closed-Loop Up to 30:1 > 50 %
Induction VFD (V/f) Up to 50:1 10% - 15%

* See always recommendations from motor manufacturer's technical specifications

Paulo Abreu ®
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General considerations P = Power [W] = [Nm /s]

Rotational Motion P=T -w=]-aw T = Torque [Nm)]
Translational Motion P=F-v
w = angular velocity [rad/s]
T =1]l .z‘fz n = angular velocity [rpm]
=0 a = angular acceleration [rad /s?]
n = efficiency of transmission
.rl o PDMC
P o . .
L w " “ i = transmissionratio
l = in = in = in
@Dout  Mour  %out v = linear velocity [m/s]
2
Rotational Moti Jmotor _ Jmass) Tmassy \ _ Jmass] a = linear acceleration [m/s?]
otational Motion mass] 1 \Tooror 02 F = force [N]
m = mass [kg]
. . load load load 2
Translational Motion Jmotor massM (nmassM) _m, (vmassM) ] = moment of inertia [kgm?]
23 " antOT " metDT

[PORTO Formulas in motor sizing
FELJP FACULDADE DE ENGENHARIA Static and Dynamic Powel‘

UNIVERSIDADE DO PORTO

General considerations o
efficiency
of the mechanical

Power due to load, and seen by motor Ptotal = Pstatic + Paynamic (W]
transmission system

Pgaic - Rotational Motion b Tl
stoe g > moments of
: : Fpload . load £ A
Translational Motion Pigric = —Load Zioad inertia referred
K to the motor
ROtat]onal Motion denamic = Pacceleration_]motor + Pace ation_mass | shaft
>’ moments of

P dynamic.
motor . .
= Jmotor * Amotor * Wmotor +J masW inertia referred
load “pload load to the load axis

Jmass] * Xmass] * ©mass]
= ‘a ‘W _—
Jmotor * Amotor * @motor + n rotor moment

of inertia can

TranSlational Motion denumic = Puccelerationjmotar + Pacceleration_massM e significant!
g
load <4 Toad " load 2 of all masses referred
= Jmotor * Amotor * @motor + Pmass Suassit Pnass to th
n o the body, on the load
side
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PORTO Formulas in motor sizing

FEUp peunmcepesvenns—— Effect of Transmission System on Torque
Reflecting Load Torque to the Motor Shaft: Influence of Reduction Ratios and
Transmission Efficiency

= Rotational Motion Tioad _Pioad

Tonotor =

.
Wmotor Mechanical @ioad motor
Motor Transmission Tioaa 1 ot
T motor System T 10ad Tomotor = % - with i= ﬁ
in
= Translational Motion
Wmotor . Vioad F v
Motor Transmission/ | Tomotor = load = Yioad
T motor Motion Converter F 1oad N @motor
/ n
Impact of Transmission Efficiency on System Sizing
25
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. .. . Transmission Load
Effect of using a transmission system on dynamic power Motor i m, J
= Rotational motion N motor toad
. . a . ] massjJ
P :z'lc'?:e‘IIZTation,mass] =] ms'ﬁ * Amotor * Dmotor motor, motor
]#:gs] ﬁ @
Mechanical Ti issi N n-i2 " motor * @motor MNmotor
echanical 'ransmlsy \ i= Toad Transmission Dynamic Power
System Efficiency . . massM Ratio
Transmission Ratio Decreases
Increases
" TranSlauonal motion m- aload . Vlaud ]load . aload . wload
Pmotor _ massM massM __ JmassM massM massM
accelaration_massM — n - n
I iz:gsM = mR? I
o load Last element of the
aﬁg‘sjsM = m;SSM M / transmission chain,
load with radius R
v —.
gty = Tmassit — L) s
26 !
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Formulas in motor sizing

Moment of Inertia: /] [Kg - m?]

Steiner s Theorem

Moment of Inertia of body with mass m referred to the motor axis

mass] — :
/ n motor n: i

2
. . body body body
- ROtatlonal mOthl‘l motor _ -’mass] (nmass]> - ]mass]
n

= Translational motion 2

m vbody
]motor — — [ ZmassM
massM — n

metDT
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Formulas in motor sizing

= Jmotors Mmotors

Drmotor

I:D:-:D:l Jzr Nz M

Moment of inertia: | [Kg - m?]

Jns My 7l

Body with

mass m

2 2 2 2 2 (2
i o 32 n? I nf (o m( v n
Jtotal = | Jmotor + | T | + | | Ak | b | A ——
.\ Mmotor 2 \ Mmotor M\ Mmotor T\ Mmotor 7 \ @motor

Where ™  represents the total efficiency of the transmission
chain from the motor shaft to the k axis
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Total motor torque
» Rotational motion

. load
atr With Jwe and Jms
Ttotat = Ormotor representing the sum of all
= T acejmotor+ Taccmassy + TstaticLoad moments of inertia external to
:]motoramotor+]mass]amotor + TstaticLoud the motor referred to the.
load load load load , load motor axis, and to the axis of
_] a + (]muss] ‘massj] % 'mass] + (Tlaad % WDioad . . .
= Jmotor@motor™ (T T e 1 Omoter load application, respectively
* Translational motion
P . .
Ty = —22— With m representing the sum
motor of all the masses referred to in
= Tacc.lmotor+ Toccmassm + TstaticLoad the body where the load F is
= Tacc.]motor+ Jmassm@motor + TstaticLoad applled
— ] a + ( mx u#::gsM * vi::gsM + ( Fmg * vi::gsM
29 motor““motor n “’mntor n “’mntor

[APORTO Formulas in motor sizing

FEDRIpCoeecenicae o2 Start-up Time for Rotational Motion
Start-up time (t, ) 2T=da [radss]
= Rotational Motion Dmox
(The torque load opposes the motion)
Tstart — Tioad = Ji0ad * @motor fo t Il
o 0 Velocity profile at start-up

®Xmotor =
ty

T g¢are is the motor available startup torque
_ ]mator + ]mass]

"W
a motor
Tseare — Tload
2
load load
]mass] nmass] ]load
Jmotor + n Ji + mass]
MNootor motor n- 2
tg = * Wmotor = * Wmotor
Tsturt - Tlnad

Tstart - Tload

SE TP 15



Formulas in motor sizing
Start-up Time for Horizontal Translation Motion
or Vertical Upwards
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Start-up time (t,) 2T [radis]

= Horizontal translation motion or o
vertical upwards
(The torque load opposes motion)

t, t [s]
Tstart - Tlﬂad = ]total_lﬂad * Amotor

Velocity profile at start-up

@motor — 0
tq

Xmotor =

T stare is the motor available startup torque
_ ]motor + ]mass]

= ——W
a ‘motor
Tsare — Tluad
2
load
+ m (Vimassm
Jmotor n
Dmotor
ty = * Wmotor

Tstart — Tioaa

[APORTO Formulas in motor sizing

FEUP FACULDAE DE ENCENHARIA Start-up Time for Vertical Motion Downwards
Start-up time (t,) 2T=da [radss]
= Translational vertical motion, downwards @
(The torque load acts in the same way as the motion)
Tstare + T;r‘:ziior = %‘tlltz‘l)rlaad * Amotor t, t [s]
@motor — 0 Velocity profile at start-up
14 = . .
motor ty T stare iS the motor available startup torque
_ ]motor +1m3?;; ® Note that
a T — T;'wiiﬂr motor Tloadelaad 1
stari oa T?;giior = %ggg X n* X it = load ﬂmassM X = nZ
motor
load \2 _ Psiatic 2 2
m (viesd = Zstatic 2 %
Jmotor + El (—w":::or> ©Omotor n static X1
ty = - Wmotor wheretheratio i* =1 /i = w504/ ®motor

T Tearic X N? o .
start T Lstatic X1 7* =1 = efficiency of transmission

SETP



PORTO Formulas in motor sizing
FEUP B eraon s soms Braking time for Rotational Motion
Braking time (t,,qxc) 2T=la [radis]

oy

= Rotational motion
(The torque load opposes the motion)

<—> tls]

t brake

Velocity profile at braking
load "’iz:gs] z
Jmotor + ]rz:ss] : (_) -n
" _ 'motor, ®
brake — * Wmotor
Tbraking + Tsiatic * "2

Formulas in Motor Sizing
Braking time for Translational Horizontal Motion
or Vertical Upwards

[PORTO
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Braking time (£, qxe) 7= fradss]
= Translational horizontal motion or vertical o
upwards
(The torque load opposes the motion) <. W

toad \2 Velocity profile at braking
Jmotor +m - <vmassM> N
metOT

thrake = * Wmotor
.n2
Tbraking + Tstatic n

w
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[APORTO Formulas in Motor Sizing

FEUP fcumocceencensses — Braking time for Translational Vertical Downwards

Braking time (t,qxe) 2= [radis]
= Translational vertical motion, downwards o
(The torque load acts in the same way as
motion) <>l

Velocity profile at braking

vload ” 2
Jmotor +m - nass -n

¢ Dmotor
brake = * Wmotor
— .n2
Tbraking Tstatic n

PORTO Online tools for sizing
FEUP NVERSIDADE 0O PORTOY motors and drivers

= Faulhaber Drive Calculator (DC motors, BLDC, stepper)
https://www.faulhaber.com/en/drive-calculator/fdc

= Orientalmotor Oriental (Stepper, DC, BLDC)
https: //www.orientalmotor.com/motor-sizing/index.html

= JVL motors (integrated servo motors and stepper motors) https://motorsizer.azurewebsites.net/

= SEW (asynchronous, servomotors, and drives)
https: //www.sew-eurodrive.de/os/ds/?country=DE&language=en_US

= ABB (asynchronous, servomotors, drives)
https: //www.drivesize.abb-drives.com/

= DEMAG ( cranes, hoists, asynchronous, and drives)
http://www.demag-designer.com/

= Lenz_(asynchronous and servo motors, and drives)
https: //systemdesigner.lenze.com

= Danfoss
36 https: //select.mydrive.danfoss.com/ Paulo Abreu ®
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https://www.faulhaber.com/en/driveselection/fdst/form/157065/
https://www.faulhaber.com/en/drive-calculator/fdc/form/271947/
https://www.faulhaber.com/en/drive-calculator/fdc/form/271888/
https://www.faulhaber.com/en/drive-calculator/fdc/form/272109/
https://www.faulhaber.com/en/drive-calculator/fdc
http://www.orientalmotor.com/
https://www.orientalmotor.com/motor-sizing/index.html
https://www.jvl.dk/
https://motorsizer.azurewebsites.net/
https://www.sew-eurodrive.de/os/ds/?country=DE&language=en_US
https://www.drivesize.abb-drives.com/
http://www.demag-designer.com/
https://systemdesigner.lenze.com/
https://systemdesigner.lenze.com/
https://select.mydrive.danfoss.com/

[@PORTO SEW Drive Selection

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

Application selection

Select the required application.

Selection parameters:
= Type of application

= |nverter operation, or mains operation,
or DC 48 V operation

= Gear unit proprieties
= Brake
= Country of use (voltage/freq.)

ANl coyevor S pconvayor 2 W ocomevor https: //www.seweurodrive.com/os/ds/driveselection/appli
cationselection
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FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

Need to specify: FI——
Mass - P—— PR— F— Fy—

Counter weight

.

= Diameter -3 Data Bt e e @ —

. Velqc!ty ) - m - 1000 kg [P———

= Additional gear ratio D v o=1mis o Counny ot e

3 a =2m/st v,
= System efficiency R HES h __T, ‘W#
v,a D =198 mm = su <

= Gear unit properties i n =75% S —

= Motor characteristics :

= Country of use | e -
38 Paulo Abreu ®
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PORTO SEW Drive Selection: hoist with DOL

FACULDADE DE ENGENHARIA
. SEW D [
EW g e

UNIVERSIDADE DO PORTO

o e word Drive Selection Application data Hoist w Loaddata v
Recommendations
Select from the following drive recommendations
<
& S
[ Hoist e | AP i | i (S
) Targor
Helical gearmotor RX87DRN130MA4/BE30 / Helical gearmotor Helical gearmotor Helical gearmotor Helical gearmotor
4/BE30 RXS7DRNIBOL4/BEZ0 <
Catalog designation AXB7DRN1S0M4/BE20 Goar unitutiization 68% | Goar unit utization 439 | Goar unt uti 65% | Goar unit uti 4%
Ratad motor spead 1478 1/min Motor utization 71% | Motor utilzation 72% | Motor utization 60% | Motor utization 61%
Output spoed 1060 1/min Sposd doviation 9% | Spood doviation 79% | Spood doviation 9% | Spood doviation %
i 139
Ovarall gaar ratio Output shaft 40x80 mm | Output shaft 50x100 mm | Output shaft 40x80 mm | Output shaft 50x100 mm
Output torque 166 Nm Flango diamotar - | Fiango diametor - | Fango diamotar - | Fango diametar .
. 290N Prico indicator Prica indicator Prico indicator Prica indicator
Maximum permitted output torque m Delivery time ® on request. | Deiivery time. ® on request | Dalivery time @ onroquest | Deivery time ® onrequest
Service factor SEW 175 ) Detail comparison () Detail comparison [ Detail comparison O Detail comparison
Permitted output overhung load w. 3660 N Select product Select product Select product
Mator power 185 kW
Braking torque 300 Nm

39 Paulo Abreu ®
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FEUP FACULDADE DE ENGENHARIA
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Ot Sencton.  Agpleatin cum b »  Lowd e =

Data entry hoist

B ot soicsion ot et
_— g
- = Caaod o s -
- — e
| el S =
Need to specify: L — - — snens
= Mass - = = BN _
= Counter weight o P o e
= Diameter [—
= Velocity Gear i typm B oe . Shatt desn Shalt Gmanions
= Acceleration -3 pata: ! . E W . ! Z E
= Additional gear ratio . i e ol el =
= System efficiency o o ™ 71000 ke —
a =zm/ss Brke Country o e
= Gear unit properties b g mm |mn v
Motor characteristics i n =75% S
= Country of use : — )
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? F | 0P e g
Helical gearmotor Helical gearmotor
/ XBTDRNIGOLA/BEROITF FXITDRNIOL/BE2O/TF <
Helical gearmotor RX87DRN180L4/BE20/TF Georunit uiization S4% e it e S4% | Goer unit i 4
o0 s
Catalog designation AXS7TDRN1E0LA/BE...
RS, S (SR I
Rated motor speed 1474 1/min
_— B - o ot enao s s w0 | oo somt0m
Overall gear ratio 139 Price indicator Price indicator Price indicator Price indicator
Delivery time ® on request | Delivery time @ on request | Delivery time @ onrequest | Delivery time. ® onrequest
Output torque 135 Nm
S— fSe——
Maximum permitted output torgue 290 Nm
Service factor SEW 21
Permitted output overhung load w... 3830N
R ded power of the fre inverter
Mator power 15 kW
S tore ot Recemmandad povsrclhe 153 o — e S ~

Application selection Data aniry

Drive Selection

‘Application daia Hoist

Racommendations

Load data +

Recommendations

Select from the following drive recommendations

SEW Drive Selection: hoist with VFD

Paulo Abreu ®
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- Megvingparts = 550 Kg

- Miable moving mass = 290 Kg
- Prabie =
- Prugport bearings position —
- “twrr:aam;spum

- fxmrmmng masses

[PORTO

FEUP FACULDADE DE ENGENHARIA

UNIVERSIDADE DO PORTO

Rotary table

Sm

= 0015
= 650 Kgm®

sable axi

- Mgy = 35 TpM

- taccateration = 0.5 5
“Myiosar = 71% , of the mechanical transmission system between the motor and the
table (includes a gear box, pinion and sprocket, and a transmission ratio compatible
with 4-pole motors per phase).

M sew
Need to specify:
= Mass

= Rotary table diameter

= Velocity

= Ball and cage assembly

bearing diameter
= Additional gear ratio
=  System efficiency

= Gear unit properties

= Motor characteristics

= Country of use

Data entry rotary table

SEW Drive Selection: rotary table with DOL

Enter the spplication and product propertes

[Ee——

S b tergee

Calculsted losd data () =

T221mm

- T o=
gv%ewvvzm
ED — — e

Mosar characiensics

[

Paulo Abreu ®
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FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

Application selection

Drive Salection  Application data Rotary tabla

Data eniry

Recommendations

Losd data ~

Pecommendations

Select from the following drive recommendations:

-

Helical gearmtor

A 3

Motor larger

Helical gearmotor

SEW Drive Selection: rotary table with DOL

ar unit and motor
larger

Helical gearmotor

c Rotary table ‘ Helical gearmotor
Gasrunitustzation se%
Helical gearmotor RBTR57DRN63MS4/BE03 —
Motorutization &%
REB7TRSTDRNE3MS4/ -
Catalog designation e doision -
Rated motor speed 1380 1/min —_—
. Qutputshat 50x100 mm,
Output speed 3.8 1/min Flange diameter
Overall gear ratio 361 Prics indizator
Delivery ime ® on request
Output tarque 235 Nm
Detail comparison
Maximum permitted output torque 1550 Nm
Service factor SEW 85
Permitied output overhung |y w.. 200008
Motor power 012kW
Braking torque. 1.7 Nm

Gearunit utlization 20% | Gear unit utiization 0%
Motor uiization 8% | Motor utiization an
Speed deviation 4% | Speed deviation an
Output shaft 60x120 mm | Output shat 50x100 mm

- | Flangs diamater - | Flange diameter
Prica indicator Price indicator
Deiivery time. ®onrequest | Delivery time ® onrequest.
) Detail comparisan Detsil comparicon

Solct product ‘Seloct product

ottt s | ottt | e | ot et i

Gaar unit utiization aam
Motor utiization a%
Speed deviation 8%
Outputshaft 60x120mm

- | Flange diameter
Delivery time @ on request

Detail comparizon

Select product

Paulo Abreu ®
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[PORTO

FEUP FACULDADE DE ENGENHARIA

UNIVERSIDADE DO PORTO

Need to specify:

= Mass

= Rotary table diameter

= Velocity

= Acceleration

= Ball and cage assembly
bearing diameter

=  Additional gear ratio

= System efficiency

(&5 Rotary table = Gear unit properties
=  Motor characteristics -
= Country of use ==

- Mmoving parts = 550 Kg
-~ Meabie moving mass = 230 Kg
- Prap, = 19m

- Pougport bearings posizion —

0.6 m

- ‘usu:pavrbfar!ﬂgl friction = 0015
rable axis - 2
~ Pestatmoving masses = 650 Kgm

- Mygpe = 3.5 rpm
- Laceateration = 0.5.5
“Mgiape = 71 % » of the mechanical transmission system between the motor and the

table (includes a gear box, pinion and sprocket, and a transmission ratio compatible
with 4-pole motors per phase).

[T e ——

Geor unt propartes

Gaar s type

Ap e v ovw

Data entry rotary table

Erter th scple i e et srcgeries

- "
- = iane e
M =

[rp—

SEW Drive Selection: rotary table with VFD

Calcudoted losd dota st~

[o—— 35
0 s s e
Bultin ype Shatt desan Shatt dmeninn

Countryof e

Paulo Abreu ®
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PORTO SEW Drive Selection: rotary table with VFD

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

Drive Selection  Application data Rotary tsble +  Loaddata +

Recommendations
< Select from the following drive recommendations

r ‘ Gearunitlarger w Motor lrger et “T_";’f e g
Paralll shaft helical gearmotor | Parallel shatt helical gearmotor | Parallel shaft helical gearmotor | Parallel shaft helical gearmotar
c' Rotary table " FAGTRITDRAN <
Parallel shaft helical gearmotor FASTR37DRN63MA/BE03/TF Gaar unit usization 920, | Gasr unit usization 67% | Gaarunit utlization 02 | Gaar unit uiizatcn 79
92% . 6% 69% | Maximum 5%
Catalog designation FAS7RI7TDRNEAMA/
% 4% | Statc motor uization 5% | stac motor uiization %

Rated motor speed 1375 1/min - o - -

Hollow shaft 1500 n | Hollow shatt 1500 i | Hollow shatt 1500in | Holiow shart 1500in
Output speed 26 1/min Flange dameter - | Fange diameter - | Fange diameter - | Flange dameter -

rall gear ratio 286 Price indicator Price indicator Price indicator Priceindicator
Deiery time @ onrequest | Deivery time ® onrequest | Deivery time ®onrequest | Delvery time. @ on request
405 N
OQutput torque " Detail comparieon © Datail somparison Deta somparison Datail comparizon
i 600 N
Hesmam pemiEd autz era " e ]
Service factor SEW 1.55
Permitted output overhung load w._. 500N
! ' R ded power of the fr inverter

Motor power D18 KW

Braing forque 27hm  Pecommendsdpovsrof e .. e e S
45 Paulo Abreu ®

[PORTO SEW Drive Selection: trolley with VFD

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

Come Swcin  Apphation dta

Data entry trolley

m Enor the appication and product propertes
— Culdaind i dai gy~
Ty =
5 il , = o S
- Trolley - s [l P— 070
———— —3 - -Ix::
- . i s
Need to specify: - - N . -
= Mass way —— s
= Carrying wheel diameter R p—
= Velocity Gasrimtivn Buitn type Shatt dosign St dmeriora
» Acceleration Jp e W@ E'
*  Rolling friction v =TV ¥
= Additional gear ratio s e
= System efficiency p— S
n v’i’
= Gear unit properties __.-

= Motor characteristics i -

= Country of use | ot o | Y
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PORTO SEW Drive Selection: trolley with VFD

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

Application selection Recommandations
i e s Drive Selection  Appiication data Trolley v Load data v
Recommendations
A 7 Select from the following drive recommendations:
2\ <
ar unit and mator H
> Ty ‘* Y e | AP | e [
Helical gearmotor Helical gearmotor Helical gearmotor Helical gearmotor
Helical gearmotor R37DRNS0S4/BE2/TF RaTORNAOLA/BERTE RTONSOLA/BERTE <
Gatalog designation RATDRNIOSA/BESITE Gear it tization 66% | Goar unit uslization 50% | Gear unit utlzation 69% | Gearunit utiization s0%
Rated motor speed 1455 1min 0% i 045 76% | Maximum %
. Static dizati 9% | Sati lizat 20% | stasi i 6% 5%
Output speed 93 1/min Statiom Suiom s i
Overall gear ratio 1556 Outputshaft 2550 mum | Ousput shaft 20560 rom | Output shatt 25550 mm | Qutputshat 0xE0mm
. Flangs dismter - | Fiange ciamater - | Fisngs dismatar - | Fisngs diameter -
m
Ouiput tarque N Price indicator Prioe indicator Prios indicator Priceindicator
Maximum permitted output torque 200 Nm Dolivery time @ onroquest | Delivery time @ on request | Delivery time @ onrequest | Delivery time. ® on request
Service factor SEW 18 s O Detail . Detad comparison Dol comparisen
Permittod output overhung load .. asaon == Solotproduct Seloctprouct Soect product
Motor power 1w
Braking torque 14 Nm Recommended power of the frequency inverter
Recommended power of the freq... 11w

[PORTO

FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

SEW Drive Selection: roller conveyor with VFD
i =

S, Cvims totecnon  Apphcson sate ot comeeyer [T
Data entry roller conveyor
% Enter B appieation and product pcperiies l

S Caektad e s -
- Roller conveyor I: 5 : PP — Besn
Need to specify: = = o—
" Mass =0 with
= Roller diameter e

. ot roprses
= Velocity . P Buninten Soat e Shatt s
! N dveev VU ERF
= Rolling friction L y .
= Additional gear ratio e
= System efficiency P P
u v‘!

= Gear unit properties — !_ Vﬂ

= Motor characteristics I —

= Country of use | s | -
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FEUP FACULDADE DE ENGENHARIA
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SEW Drive Selection: roller conveyor with VFD

e vens Drive Selection _ Application data Foler conveyor +  Load data =
Recommendations
< Select from the following drive recommendations
‘* B e | GP | P
terger
- Roller convey
‘ 45 Helical gearmotor
R2TDRNOOSA/BE2ITF <
Helical gearmotor RITDRNBOM4/BE1/TF i 75% 0% o L SEW- 29%
e — EURODAIVE's tachrioal sdvisors are |~
Cetalos designat a7 e 83t 9% hapy to el you. Maximum motor utization  64%
0% | Suatic dizati 1% Statio motar utization 0%
Rated motor speed 1440 1/min —_—
Outpust spoed 208 1/min Ouputshatt 20:40 mm | Outputshatt 2550 mm Output shatt 25¢50 mm
Pe Flange diamter - | Flange diameter - Flange damstar

Overall gear ratio o4 [ypreies pri indicator Pricaindicator

ary tme ®onrequest | Deliery tma @ onrequest Dalvery time. © onreguest

35 N
Oupusieraue " Detal comparizon 1 Dotail comparisan Gonsultation Dol comparizon
Maximum permitted output torque. 55 Nm
- st o
Service factor SEW. .
Permitted output overhung load w_.. 180N
Recommended power of the frequency inverter

Motor power 0.75 KW
e o Fremmsp——" e e N,

[BAPORTO SEW Drive Selection: chain conveyor with
FEUP fAcuLoaoe b Encenvana VFD

[T e————————

Data entry chain conveyor
Enter the seplcaton wd crodustsropertms
< e

Your applcation dats

= TREE Ctied o et v -
=+ Chain conveyor i I
Need to specify: = RN a
= Mass ® G ——— -
= Sprocket diameter o e bk
= Velocity R

= Acceleration Goxntiyse

= Friction factor v
= Additional gear ratio !

= System efficiency RS

= Gear unit properties m b
= Motor characteristics —_—
= Country of use
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FEUP FACULDADE DE ENGENHARIA
UNIVERSIDADE DO PORTO

Data entry belt conveyor

< Entes the spplcation wid product praperties l
- Belt conveyor :, e ]
Need to specify: el oot e R e
= Mass -« ki "
= Driving roller diameter i —
= Velocity PO
= Acceleration o witye Bt tpe St desion St dmerions
= Friction factor i ! ‘: ' ! ! . E '
= Additional gear ratio | SIS T S et i S -t W
= System efficiency [RO—
e

Gear unit properties Emb
= Motor characteristics = == ===

Country of use e

51
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