Hvor lang er en
Newtonmeter?
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Agenda

Servogear | TIA Selection Tool (TST)

TST Mekanik

TST Karselsprofil

TST Servogear

TST Resultat: Mall, Excel, Dokumentation, CAD-data
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Servogear?

HMI - Engineering Factory network
| Industrial Ethernet
SIMATIC S7-1500
PROFINET
n n | n | n Industrial Ethernet
SN SINAMICS S120 Uss== SINAMICS S120 SINAMICS SINAMICS ET 200MP

with CU320-2 with CU310-2 S210 V90 PN T™M PTO4
(multi axis) (single axis) I =

[ Control

— Stepper motor
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Servogear?

HMI - Engineering Factory network
| Industrid ROINET
SIMATIC S7-1500 Industrial Ethernet
PROFINET
| n n | n n Industrial Ethernet
Sl SINAMIES S120 Uss== SINAMICS S120 SINAMICS SINAMICS ET 200MP
with CU320-2 with CU310-2 S210 V90 PN T™M PTO4
(multi axis) (single axis) l
0 _ =l
Field Actuators Control
—— Stepper motor
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Servogear

Servogearet. En del af actuator-laget | systemet, og enheden, hvor
meget kode, signhaler og stramme til sidst omdannes til momenter
med korrekt stgrrelse, retning og hastighed!

Servogearet bestar af to hovedkomponenter

1. En servomotor Stram [A]
2. Et mekanisk gear

Servomotor + mekaniskgear = servogear

Moment [Nm]
Hastighed [rpm]
SIEMENS Retning [CW/CCW]




Geartyper - principper
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1. Tandhjulsgear aka Helicalgear (skratskarne)

2. Keglehjulsgear aka Bevelgear (spiralskarne)

>
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3. Snekkegear aka Wormgear (snegleskaret)

{iiy,

4. Kombinationer af ovennaevnte type f.eks
Parallelakselgear og tandhjulssnekkegear

5. Planetgear aka Planetary gears (skratskarne)
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TIA Selection Tool

Project Edit View  Options

2w Hm of B

TST er et projektveaerktgj,
der beregner og
dokumenterer vores valg

Changed

B, Plants and installation locations
Metw
W DC consumer vi
" Planning sketches
1 Safety Evaluaticn

\ain circuit

@
@
@
@
@
]
@

L <
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Opret New Device

Project navigaticn

K cervogear

Mew Group

7 Order list

| Plants and installation locations
Metwaorks
24V DC consumer v

¥ Planning sketches

| Safety Evaluaticn
kdain circuit

% Drive views

1_PLC
2_HMI
3_Communication

4 Motion Control

@ MNew Device

» [ 401_Frequency Converters logistics

~ [ 402 Serve Handling

S I E M E N S @ New Device




Veelg Drive technology

Add new device

Plant configuration and wizards

Controllers
; Industrial PCs, monitors and Thin Clients
Software
I SITOP Power Supply and DC UPS
Internet of Things

1 Safety Evaluation

TIA Selection Tool cloud

(i)} Comparison of TIA Selection Tool versions =» Start directly in browser

SIEMENS

“ Industry solutions

a Drive technology
EI Industrial Communication
T sivamic ident

1y Condition Monitoring Systems

l@ Panels
Industrial controls

@ Connection system
Energy distribution and measurement

Other devices




Veelg Drive dimensioning med SIZER

Add new device

Drive technt

All devices

Drive dime ng | vith SIZER integrated in the TIA Selection Tool)
Drive dimensioning { W with SIZER 3 — additional installation required)

SIMATIC MICRO-DRIVE drive dime

Automatic door control system (SIDOQR)

SIMOTICS) with DT configurator

Frequency converter (SINAMICS) with DT configurator

SIEMENS



Portfolio-valg | TIA Selection Tool ?

SIEMENS

w Installation

Installation binet unit

+ Motor

tor solution

Gearbox

cupling

uirements

rol requiren
ntrol mod

t machi

Ambient conditions

Installation altitu;

ronous motor 50

v Load requirements

ossible solutions




SIMOGEAR - servogear

1. Tandhjulsgear < 19500 Nm
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SIMOGEAR - servogear

1. Tandhjulsgear < 19500 Nm
2. Keglehjulsgear < 19500 Nm

SIEMENS



SIMOGEAR - servogear

1. Tandhjulsgear < 19500 Nm
2. Keglehjulsgear < 19500 Nm
< 1450 Nm

3. Snekkegear

SIEMENS




SIMOGEAR - servogear

1. Tandhjulsgear < 19500 Nm
2. Keglehjulsgear < 19500 Nm
3. Snekkegear < 1450 Nm
< 19000 Nm

4. Parallelaksegear

SIEMENS




SIMOGEAR - servogear

1. Tandhjulsgear < 19500 Nm
2. Keglehjulsgear < 19500 Nm
3. Snekkegear < 1450 Nm
4. Parallelaksegear < 19000 Nm

SIEMENS



SIMOGEAR - Integrerede servogear

1. SIMOGEAR-Igsning

1FK7 motorer integreret med
SIMOGEAR

1FG1..... 19-19500 Nm
0,3-7,4 kW

2. Planetgears-lgsning
1FK2..... 8-1280 Nm
0,05-7,1 kW

SIEMENS



SIMOGEAR - servogear med adapter

1FK7, 1FT7, 1PHS8, 1FK2 motorer

+ tilhgrende adapter
19 -19500 Nm 0,3 — 200 kW

SIEMENS



Properties Portfolio selecticn Metion control
———

+ |nstallation « Load requirements

Installation ®) Cabinetunit () Distributed system ) Mo load available

w Possible solutions
No preduct series have been selected as solutions that should be considered for dimensioning

Gearbox series

Motor

(Select all)

Motor soluticn () Standard asynchronous metor solution SIMOTICS S - 1FG1
Servo moter selution Motor series

Reluctance motor solution
(select all)

SIMOTICS 5 - 1FG1

Gearbox
Freguency converter series
| Gearbox Gearbox type Standard gearbax (i) () Planetary gearbox (i)
» (Select all)
i )
SINAMICS 5110

Gearbox/motor coupling Direct ) Via adapter SINAMICS S120 ACIAC

Technology requirements

Fieldbus interface

Regenerative mode

Safety Integrated Functions
Motion contral requirements
Speed control mede (converter)

Direct machine encoder required

Ambient conditions

Installation altitude =1000 m
Temperature =40 °C
Explesion protection (gas) MNone

Explosion protection (dust) None

SIEMENS




TIA Selection Tool

ction Tool

Project Edit View  Options

Vi dimensionerer
servogear ud fra:

- Indbygning

- Hvor mange kraefter?
- Hvor hurtig?

- Inertiforhold P

W New Device

Z_HMI

@
@
@
@
@
]
@

L <
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TIA Selection Tool

Project Edit View  Options

Inertiforhold

W DC consumer vi

Planning sketches

Veegt pa last P

\ain circuit

Vaegt pa motor

SIEMENS




Project navigation

Add load

MNew Device
MNew Group

7 Order list

| Plants and installation locaticns
MNetworks
24 W DC consumer view

¥ Planning sketches

1 Safety Evaluaticn

5y Main circuit

# Drive views

[ 1_FLC
[ 2_HMI

(O 3_Communication
M 4 Motion Control
fg"_ MNew Device
» [ 401_Frequency Converters log)
~ Il 402_Serve Handling
fg"_ MNew Device
o '_.;.'t Servolear
+ Add load
+ Add motor

+ Add frequency converter

SIEMENS



Veelg Drive
dimensionering

Mekanisk model

SIEMENS

Select mechanical system

E Mechanical systems

Belt conveyor
Chain conveyor
Feed drive

* Haoist drive

il

@y Additional load types

= Constant load

l#| Load characteristic

Ok

Cancel




Mekanik

Mechanical model: belt conveyor

,ff‘/v‘

Vi bygger en simpel model Foounier ) SR )','lt,.'i-""
R

«/’"/

Jadd motor 1rANSMIission
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Mekanik

Vi bygger en simpel model

SIEMENS

Mechanical model: belt conveyor

Masses

1000
Mbelt h [ e ) 5.00
Mbalt, fr elt m: cntributing to sliding fricticn 2.50

Fsliding Ratio of belt mass cant ril:uL.tin-g to slidin q friction 0.500

w» Moments of inertia

Moment of inertia of cne whee 0.0200
Mumber of wheels
Additicnal mement of inertia in relation to lcad

Jadd. mator Additional inertia in relation to motar

w» Mechanics

D Diameter of the drive whee
o Angle of inclination 0.00

w Friction

Coefficient of friction



Project navigaticn

[ #] Servogear
Mew Device
u
O r et K z r S e I S r O f I I Mew GTC-IJFI
T Order list
| Plants and installation locaticns

. Metworks

¥ Planning sketches
1 Safety Evaluaticn
7 Main circuit
# Drive v
1_PLC
2_HMI
3_Comrnunication
4 _Motion Control
@ New Device
» [ 401_Frequency Converters logistics

~ Il 402_Serve Handling

@ New Device

v I ServoGear
v [ Load
i@ Eelt conveyor anics [Mechanics]
+ Add motien profile
+ Add moter

SI E M E N S + Add frequency converter




Karselsprofil

Fastlaeggelse af accelerationer og hastigheder
Skitser, tabeller, beskrivelser af funktionen

Vej/tid diagrammer
Hastigheden - bestemmer udvekslingen | servogearet

Accelerationen = bestemmer moment-behovet fra motoren

SIEMENS



Profilgenerator | TIA Selection Tool

Properties Configure Braking requirements
—

Motion profile

~ = Separator

Segment separator

Value

Direction
Mame
v Type

L Rounding

Torque off (1)
Spos

t

SIEMENS




Profilgenerator | TIA Selection Tool

Properties Configure Braking requirements
—

Motion profile

Value

Direction

HName

i s m]
Type —vimis]

— o [mis?]

Rounding —nieml

Separator

1 Pause

Torque off (i)

5 poz

SIEMENS




Profilgenerator | TIA Selection Tool

Properties Configure Braking requirements
—

Motion profile

sShow: L
p— ! Direction
|| Additional mass [kg]

Mame

sim]

| additional merment of inertia [kg m2] — I
) —_— — & i)

Additional farce [M] . — (o
L Rounding Mone * || Mone v Separator

Segment separator

| Additional torque [Nm]

| Additional angle of inclination [7]

0,20
0,10
0,00

Direction

Torque off (i)

Name
v Type
S pos
Lace
t const

tGE!’.

tC...'T"
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Profilgenerator | TIA Selection Tool

Properties Configure Braking requirements
——

Motion profile

—n[rpm]

~ = Separator

Segment separator

Value

Direction

Name
v e A AN A
L Rounding Linear by time ~ || None v

s

8 max
t rounding
trause

Torque off(

SIEMENS




Profilgenerator | TIA Selection Tool

Properties Configure Braking requirements
—

Motion profile

Directicn
Mame

e

Rounding Linear by time MNone

Separator

Segment separator

4.00

tr:-_r::l'r;|

Directicn
t Pause
Mame
v T =
" Torque of f (i)

Linear by time

0333333

SIEMENS




Profilgenerator | TIA Selection Tool

A B . D
i B i D

1 ‘ Duration _En dSpeed StartTorque EndTorque Inertia

2 [s] [rpm] [Nm] [Nm] [kgm"2]

SIEMENS



Karselsprofil

Sikrer, at anlaegget kan opfylde specifikationerne

Basis for beregninger er forventet cyklustid pa anleegget / maskinen
f.eks. prod/time, meter/sekund, omdrejninger

Mekaniske modeller og softwaren paremetreres ud fra aktuelle design-beslutninger
f.eks. diameter pa maskinkomponenter, inertier, veegte, masser, placering, friktioner, haeldninger

Der bruges de samme veerdier for laster og kreefter, som der bruges | design-fasen

f.eks maksimale accelerationsveerdier eller gnskede hastigheder.
greenseveerdier for momenter eller omdrejninger osv.

SIEMENS



Project navigaticn

K Servogear

Mew Device

Opret Servogear

| Plants and installation locations
. Metworks
: 24V DC consumer view
¥ Planning sketches
| Safety Evaluaticn
- Main circuit
% Drive views
1_PLC
Z_HMI
3_Communication

4_Meaotion Control

fg‘r Mew Device

» [ 401_Frequency Converters logistics
~ [l 402_Servc Handling
@ MNew Device
v '.-;'t ServoGear
~ [ Load
W@ Belt conveyor mechanics [Mechanics]
@ Motion profile [Motion profile]
+ Add moter

+ Add frequency converter

SIEMENS



Valg af servogear

1.65 kg m?

ic load t
Required effe

w Dimensic

arning limit

Type af gear, bremse, kaling... [—————

Gearing ud fra behov

Prated 2 at Version Irated Gearb 2rate . Jint Suitability
Shaft height : Cooling method Imax i x ax A Qaxt ! Jint)

Number of poles Ig ) Stages Nireq

ared mot
T Filter

SIMOTICS S - TFG1 h 00 rpm

1FG1 0 mm ¥ 00 rpm

SIMOTICS S - TFG1

1FG1 mm

SIMOTICS S - TFG1 4 N 00 rpm

1FG15( 0 mm 0 00 rpm

SIMOTICS S - TFG1 pm




Suitability
v cuitable

not suitable

Shaft height
mm
Power
o

Thermal utilization

Gearbox size

kg

Gearbox transmission ratio

0.0

Rated output torque
Mm

Set motor speed
rprn

Inertia ratio

Product series

: SIMOTICS 5 - 1FGT

SIEMENS

Effective torque and average speed

Maximurn torgue at speed

Required maximum speed

Required effective power

w Application requirements for

106 Mm 47.7 rpm
160 Mm & 49.8 rpm
49.8 rpm

530 W

Effective torque and average speed 106 Nm 47.7
Maximurn torgue at speed 160 Nm @ 4
Required maximurn speed 49.8
Required effective power 530 W

+ Dimensioning specifications

Rated speed Any Cooling method

Inertia clag Any Brake

Gearbox settiligs | Bevel gear, M1, A

v Selected geared motor

O Prated Mrated Mrated
\ Shaft height Mmax Nmasx
Mg Number of poles

v Available geared motors

T Filter (1) (0 Sorting according to: | Motor size

SIMOTICS § - 1FG1 0.524 kW 2.50 Nm 2000 rpm
1FG1502-.D22-2W1 48.0 mm 10.5 Nm 5000 rpm
2.85 Nm 8

SIMOTICS S - TFG1 0.524 kw 2.50 Nm
1FG1504- D22-2.V1 48.0 mm 10.5 Nm
2.85 Nm

SIMOTICS S - TFG1 0.524 kw 2.50 Nm
1FG1503-..D22-2.A2 48.0 mm 10.5 Nm
2.85 Nm

SIMOTICS S - TFG1 0.524 kw 2.50 Nm

1FG168N06- N22-7 T1 48 N mm 1N 5 Nm

Max. load moment of inertia
Terque off in pause
Max. static load torque

Self-cooling

Mo

nertia ratio warning limit

1.65 kg m?
Mo
105 Nm

1500/50=30

2000/50=40

Version lrated Gearbox Mazrated Jint Suitability

Cooling method Imax

i Mzmax A et  dint)

lo Stages Mzem.off Mireq,max

+| Only show optimal gearbox ratio

Compact 1.45 A
Self-cooling

Compact
Self-cooling

Compact
Self-cooling

Compact
Self-cooling

250 Nm 125 Mm 2.90 kg cm?
250 Nm 250 Mm 2.97
425 Nm 102 rpm 2190 rpm

220 Nm 121 Nm 2.90 kg cm?
220 Nm 220 Nm 3.24
374 Nm 106 rpm 2110 rpm

450 Nm 131 Nm 2.90 kg cm?
450 Nm 450 Nm 2.80
765 Nm 98.2 rpm 2280 rpm

420 Nm 127 Mm 2.90 kg cm?
470 hm 470 Mm 3 Na




Suitability Effective torque and average speed 106 Nm 47.7 rpm

2 <uitable Maximurn torgue at speed 160 Nm & 49.8 rpm

Required maximum speed 49.8 rpm
not suitable . .
Required effective power 530 W

Shaft height

w Application requirements for m¥ees

rmm - Effective torque and average speed 106 Nm 47.7 rpm Max. load moment of inertia 1.65 kg m?
q gesp P ]
Maximurn torgue at speed 160 Nm @ 49.8 rpm Terque off in pause Mo
PDWEF () Required maximurn speed 49.8 rpm Max. static load torque 105 Nm
] Required effective power 530 W

Al - . — e .
kw v Dlmen5|on|ng SDECIfICBT“"""
Thermal uti |izati0ﬂ (T 5% Rated speed Cooling method Self-cooling
Inertia clag A Mo

w | 9 . : Gearbox M zrated

Gearbox settiligs Bevel gear, M

i Mzmax
Gearbox size e v Selected geared motor Stages Mzem off

i 1500/50=30
earbox trar‘|5m|55mr-1 ratio ¥ 2000/50:40

30.0

250
Rated output torque 250

o) Prated Gearbox Mzrated Jint Suitability
N » ~ Shaft height 4325 i Mzmax A (et  Jint)
m - Stages Mzem off M1reg,max

v Available geared motors

220
T Filter (1) () 220 optimal gearbo:

rpm v | - -

o SIMOTICS S - 1FG1 374 : 1.45 A 250 Nm 125 Nm 2.90 kg crm?

. . == 1FG1502-..D22-2. W1 "9 5.60 A 250 Nm 250 Nm 2.97
|r'IE‘rT.|E| ratio q 450 Mm 155 A 425 Nm 102 rpm 2190 rpm
SIMOTICS 5 - 1FG1 ) AS0 Mm 1.45 A 220 Nm 121 Nm 2.90 kg crm?
1FG1504-..D22-2 V1 5.60 A 220 Nm 220 Nm 3.24
765 Nm 1.55 A 374 Nm 106 rpm 2110 rpm

Set motor speed

Product series
SIMOTICS 5 - 1FG1 . 1.45 A ! 450 Nm 131 Nm 2.90 kg cm?

] S||'I,"'|DT|CS 5, - ‘| FG‘] 1FG1503-..D22-2 A2 K49 ;20 N m 5.60 A 45. 450 Nm 450 Nm 2.80
- A4 A3 AN Men 1.55 A 765 Nm 98.2 rpm 2280 rpm

SIMOTICS 5 - 1FG1 2.50 Nm 2000 rpm Compact r 420 Nm 127 Nm 2.90 kg cm?

e
S I I M I N S 1EC16N5- N27-7 T1 1N 5 Mm QNNN_rom Self-cooling a a4 oo 470 M 3 na




Valg af servogear

ng method

ing limit

Prated Mrated Nrated Version : 2rate Jint Suitability

.
shaft height Mmax Nmax ooling method Mzmax y A (et / Jint)
yp e a g e a-r’ re I I I S e 3 ﬂ I n g [ Mo Number of poles 0 Mzem off n x

tor

Gearing ud fra behov e

w Awvailab

Matar : h i ect motor

SIMOTICS S - TFG1 - S0 K 4500 rpm
TR D

pm
mm - pm oaling A M 0N
113 rpm

rpm

SIEMENS . -




Valg af servogear

d moment of inertia
ff in pat
tic load torg
530 W
cations
ling metho o -
Jint Suitability
r .
A et 1 dine)

nertia rati Ny raq,max

Type af gear, bremse, kaling... W RN S

Select motor

MOTICS S - 1FG1
1FG15( 1

Gearing ud fra behov

0 rpmm ct motor

SIMOTICS S - 1FG1 " / 50 N rpm 7 20 k

1FG15 48.0 m 00 rpm

crm?

1.49

SIMOTICS S - TFG1 1 250 N 0 ] 0 rpm
4 4.u1 4 0

SIMOTICS S - TFG1 E 4. pm
1FG150 pm

SIMOTICS S - TFG1 4.4 2000 rpm 0 Nm

SIEMENS — o




e

Torqu

Valg af servogear

[ r|:||:r ] .

Type af gear, bremse, kaling... et

Description Limit value
Thermal utilizatic

orgue utili
- mechanical t

Gearing ud fra behov

Dimens
Portfoli

Gearbox
Description Actual Limit value

hMechanic

SIEMENS




Valg af servogear

Prated
Shaft height

Gearing uc

0.932 kw

&63.0 mm

SIEMENS

2.80 Nm @ 1840 rpm
493 Nm @ 1920 rpm
Frequency at max. speed
Field weakening factor

Motor

Description

& Thermal utilization
2 A - i o -

MNrated Version
Nmax Cooling method
Number of poles

Compact
Self-cooling

Description

Oil temperature
Mechanical utilization

&2
&2
&) Output torque
&2
&2

Output torque {emergency off)

Input speed
Hide details

9.06[ Nm ]
239 MNm ]
3960 [ rpm ]

[ rprn ]

Limit value

100
100
18.0
4750

300-560
720
3000
50.0

Actual  Limit value

64.8 50.0
69.4 100
160 220
160 374

1920 4500




Project navigaticn

Mew Device
O t d t Mew Group
p r e S e rV O r eV e 7 Order list
« Plants and installation locaticns
. Metworks
: 24V DC consumer view
¥ Planning sketches
1 Safety Evaluaticn

39 Main circuit

# Drive views

[3 1_FLC

3 z2_HwmI
(O 3_Communication
m 4 _Motion Control
f,‘q Mew Device
» [ 401_Frequency Converters logistics
~ [l 402_Servo Handling

f,‘q Mew Device

(M) SIMOICS 5 - 1FGT [Motor]

+ Add frequency converter




Servodrevet

Valg af drev, motorkabler og udstyr til mellemkreds

Servodrev dimensioneres typisk ud fra stammenes stgrrelse og ikke effekter
Bremse-effekter og bremse-modstande

Eventuel regenerering Sizer

Feedback, oplgsning, ngjagtigheder, typer, incremental, absolut single-multi

SIEMENS



Project navigaticn

MNew Device
L] . MNew Group
Konfigurationen afsluttet
B4 Plants and installation locations
: Metworks
24 DC consurmer view
¥ Planning sketches
1 Safety Evaluation
- Main circuit
d Drive views
1_PLC
2_HMI
3_Communication

4 _Motion Contral

@ MNew Device

» [ 401_Frequency Converters logistics
~ Il 402_servo Handling
@ MNew Device
w B ServoGear
v [ Load
i@ Belt conveyor mechanics [Mechanics]
g Motion profile [Motion profile]
1OTICS & - 1FG1 [Moter]

IAC [Frequency converter]

S I E M E N S Mavigate to cable overview




TST-resultat:
Mall, Excel,

Dokumentation,
CAD-data

Du far en fuld dokumentation
af beregninger og valg

SIEMENS

Project

Edit

View

Options

H: Device selection

Article

a Export information

b s

end as email

Group hiera

Quantity

Export in Industry Mall




TST-resultat:

Mall, Excel, :
Dokumentation, ) e
CAD-data -

01-0AAD

> 1FG1504-1QE02-2AU1-Z
D1

CTRL+P

Export information

SIEMENS



' Kontakt

Jarn Lykke Sgrensen

B L lddidnbddodo oo i

Rttt

C BTG TN S

T ETRREA D"
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