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SIMOGEAR

Vlivy na tepelnou pohodu prevodovky

1. Teorie
2. Vystupyv TST/DTC _
3. Prakticka reseni o~
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Vykon a ztraty prevodovky

P1 =1,5kW P2 = 1,5kW - ztraty

> Vstupni otaéky motoru — vysoké a‘ > Vystupni otaéky — nizké
» Moment motoru —nizky

» Vystupni moment — vysoky

E . Prevodovky prevadéji otacky a to€¢ivy moment!
e SIEMENS




Rozdéleni ztrat v prevodovce

Loziska

Zavislé na vykonu
Zavislé na vykonu

Puse Nezavislé na vykonu VLP Nezavislé na vykonu

P
Pyzo Vi
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Vykonove zavisle ztraty

Festkorperreibung

SR
’ Treni oleje

Mischreibung

Flissigkeitsreibung
. R
10% otacek  ~~

ng Drehzahl n —=

Ztraty prevodovky zavislé na vykonu (dle Ohlendorf):
= Vykonu prevodovky

PVEP » Fﬁ(x-'}' Vre!"xr]
» Drsnost ozubeni (V “m) with Pyze kW load gear losses

F kKN friction force
= Geometrie ozubeni — optimalizace mezi hlukem a uéinnosti m/s relative velocity SIEMENS




Vykonové zavislé ztraty

j LT |}

MensSi vykon — mensi ztraty
Pozor na nizké prevodové pomeéry

Frze = Fa(X) -V (X)

with Pyze kW load gear losses
Fr kN friction force
Vrel m/s relative velocity

Vykonové ztraty = Py * (1 — 1)

Priklad:1 — 0,97 = 0,03

vykon 55 kW — ztréty 1,65 kW
vykon 0,37 kW — ztréty 0,11 kW
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Ztraty vykonoveé nezavislé

Smér otaceni a ,Splouchani

wenn das eintauchende Rad [wenn das Spritzol auf dem

das Gegenrad vor dem Eingriff| Umweg uber die Gehdusewand

unmittelbar anspritzt in den Eingriff gelangt
WAAGRECHT

=TRUE

Ztraty nezavislé na zatézi:
Vnitfni tfeni v okolni kapaliné, plynu

Ztraty vykonové nezavislé (dle Mauz):
\VsleraSWIReI T (a2 do 50% objemu plati —> vice oleje je vice ztrat
Volny prostor mezi pfevody a télem prevodovky - mezera
Smeér rotace

Viskozita oleje 7 /// EMW/A

Rychlost, primér ozubeného kola, velikosti zubu
L SIEMENS




Ztraty vykonove nezavislé
Ztraty ,,Splouchanim®

= Empiricky vzorec pro ,Splouchani“ dle Mauz

S/ \—1285 , N - -
Tp;=1.86-10"° ('—) ' (F_) -Cwz -Cwa-Cpm-Cy-v-p-Ap v

0 0

v Viskozita oleje VIiV pa rametro

Ta Primér ozubeného kola 3 T 'y ,
— = Pyzo~1; Vetsi kolo = vetsi ztraty

. aktor vzdalenosti od stény S , ..y, ,
" " | @ta prevodovky = Pyso~v: V&SI vstupni rychlost = vétsi ztraty

~ 1/7 V' 4 . ry v r - 4 Ny 1 4
e Faktor Modu @Cs~m = Vice oleje (montazni poloha) = vétsi ztraty
Cy Faktor mnozstvi oleje
Ap Vnoreni do naplné
prevodovky Ag~72
Vg Obvodova rychlost otaceni

Simulace dynamiky tekutin
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Podil jednotlivych typu vykonovych ztrat na celkové vykonové ztraté
(pripad s nejvétsimi ztratami)

Kalkulace vykonovych ztrat pro prevodovku K 79, prevod i = 5,82, vstupni vykon P =9 kW

MontaZni poloha M1 (horizontalni) Montazni poloha M4 (yertikélni)

power loss / W
power loss / W

speed / rpm speed / rpm

sealing loss load independent bearing losses ® load independent gear losses
m load dependent bearing losses load dependent gear losses

= Ztraty v ozubeni jsou dominantni

» Nizka hladina oleje (M1) >

= Vysoka rychlost a vysoka hladina oleje (M4) -

- Zameérte se na ztraty v oblasti prevodu a ozubeni.
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Uéinnost / ztraty prevodovky v zavislosti na jejim vyuziti (utilizaci)

. . P Loss = P;,, — P,

- nn t r k . — out A out
Ucinnost prevodovky: n N Loss = Py, + (1 — 1)

= Uginnost prevodovky je zavisla na jejim vyuziti (utilizaci)

= Uginnost je v katalogu uvedena pro nominalni zatéz,
100 % vyuziti pfevodovky
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= Uginnost pfevodovky pfi 100% vyuZiti je velmi dobry
parametr pro srovnani riznych prfevodovek

= Ztraty zavislé na vykonu
—> prevladaji pri jmenovitem zatizeni prevodovky

= Siemens je ve specifikaci uc€innosti konzervativni SIEMENS




» Prvni stupen / ozubené kolo ma maximalni rychlost.

> To je zdrojem nejvétSiho zahrati prevodovky.

» Olej funguje jako distributor tepla, které rozvadi do celé prevodovky. .
Je doporucéeno redukovat vstupni otacky co nejdrive.

ap a prevod D Dro BaY n z 1 PR
p2 n2 T2 12 i ges iges aatnete a a ené
spel D D 0a0 d O olglele O O1l0 d
Zahnezahl Backlash Ritzelzapfen | Fnion shaft® ] 9 14 14 14 18 18 rato e enpn DIvVa elkove oleple
fb=1 verhaltnis reduz Matorpower [kW] 0,18 0,37 0,75 1.1 1.5 3 4 1.stufe ofevodo
[kW] | [1imin]] [Nm] | [Nm] [-] [-] reduc Matorbgr. | Motorsize 63 7 80 90 90 100 112
UR1.1 . i QO 0 o
UE1.1 Ritzel | Pinion i1 POUZI
4 polig - Referenzeingangsdrehzahl 1450 1/min UE1.3 Rad1 / Gear1 ‘ dooruéeni v
0.37 | 26 128 | 250 | 56,36 4565 | 81 10 4037830 | 4037707 ] 4037707 9,222
0,75 29 231 210 50,11 45119 11 4037833 4037709 | 4037709 | 4037710 | 4037710| 4037710 8,200 :
0,75 i3 203 250 | 44,00 441 " Endstufe 4037836 | 4037711 4037711| 4037712 | 4037712| 4037712 7,200
0,75 36 185 230 40,00 4011 1 4038022 |[4037713| 4037713 | 4037714 | 4037714 | 4037714 6,545
1,1 42 232 250 34,22 * 308/9 1 out put 4037840 | 4037715 4037715| 4037716 | 4037716 4037716 5,600 = =
1.5 47 287 250 N 28019 1 stage 4038026 | 4037717 | 4037717 | 4037718 | 4037718| 4037718 5,091 e
1,5 53 254 250 27,50 5512 Al 4037845 | 4037719|4037719| 4037720 | 4037720 | 4037720| 4037721 | 4037721 4,500 obvodova
1.5 58 231 250 25,00 2511 mn 4037863 40377221 4037722 4037723 | 4037723 |4037723|4037724|4037724 4,09
1.5 66 202 250 21,90 2365108 (Al i=6,111 4037869 4037725| 4037725 | 4037727 | 4037727 | 4037727 | 4037728 | 4037728| 3,583 Dtepnle -
2,2 72 274 250 20,21 23651117 1 4037310 4038031 4037729 | 4037729 | 4037730 | 4037730| 4037730| 4037731| 4037731 3,308
2.2 81 242 250 17,90 *325'.) 1126 i 4037876 4037732| 4037732 | 4037733 | 4037733 | 4037733 4037734 4037734 | 2,929
3 97 275 250 14,90 715148 1" red. Sp. 4037886 |4037741| 4037741 | 4037742 | 4037742| 4037742 | 4037743 | 4037743 2,438 .
3 103 259 250 14,02 715151 11 4046426 4038038 4037745 4037745 4037746 | 4037746 | 4037746 | 4037747 | 4037747 2,294
3 115 232 250 12,56 20351162 12 4037895 4037749 4037749 | 4037750 | 4037750 4037750 4037751 | 4037751 2,056
4 136 263 240 10,69 * 385/ 36 12 4037903 4037753 | 4037753 | 4037754 | 4037754 | 4037754 | 4037755 | 4037755 1,750
4 158 226 230 917 5516 12 403791 4037757 | 4037757 | 4037757 | 4037758 40377581 1,500
4 184 194 220 7.89 17051216 12 4037920 4037760 | 4037760 | 4037760 | 4037761 | 4037761 1,292
4 220 167 200 6,60 t&?? 1136 18 4037886 |4037741|4037741| 4037742 | 4037742 4037742 4037743 | 4037743 | 2438
4 234 157 200 6,21 1794 | 289 18 4038038 4037745 4037745| 4037746 | 4037746 | 4037746 | 4037747 | 4037747 2,294 De
4 261 141 200 5,56 8511153 18 1= 2,706 4037895 4037749 4037749 4037750 | 4037750 | 4037750 | 4037751 | 4037751 2,056 o
4 306 120 200 4,74 * 161134 19 4037311 4037903 4037753 | 4037753 | 4037754 | 4037754 | 4037754 | 4037755 4037755 1,750 U c prevod ULepic C
4 357 103 200 4,06 69117 20 red. Sp 403791 4037757 | 4037757 | 4037757 | 4037758 | 4037758 1,500
4 415 B9 192 3,50 I 7131204 20 4046427 4037920 4037760 | 4037760 | 4037760 | 4037761 | 4037761 1,292




Jak se v DTC projevi vliv 1. stupné (pinion) u malé a velké prevodovky ?

Gearbox Adapter Input pawer [kW] Output speed [rpm] Output torgue [Nm] Transmission ratio Sarvice factor Input speed [rpm] Thermal load [%] total ratio ratio of 1st stage
K129 2160 | ] 8404 7.08 im 7 101 = 7,08 143
K129 2160 | 8.22 g 822 1,67
K129 160 o : 108 9.01 2 95 9 m 1,83

K129 k2160 22.00 1227. 10.34 ; 0 93 10,34 210
K129 K2-160 K1 29 22 150.00 1400.7 11.80 2, 770 9 11.8 2,39
K129 K2-160 ! . 15443 12.01 ). 7 E 13.01 143
K2-160 ! A 15.11 ). 1511 167

K2-160 22.00 16.56 f 770 : 16,56 1,83

160 2 Z 19 210

160 22 ; ; 9 2168 239

160 | . 97 6 . 7 g 24 61 2711

160 1 32 97 27 58 3,04

K2-160 i 3745. 155 1 96 3155 348

K2-160 920.7 A 7 33,03 1,43

K2-160 220 55 38 57 167

K2-160 22.00 421 990. 2 1zl 42 04 1,83

K2-160 y ;.69 726.1 ] 48 24 210

Gearbox Adaptar Input power [kKW] Dutput speed [rpm] Cutput torque [Nm) Transmission ratio Input speed [rpm) Thermal load [%] lotal rabio  rabo of 1=t =t ane
4.00 I 9. 150 1500 90 T a
4.00 9.46 103, 4.06 93 1500 89 406

400 .46 120. X ' 1500 9 4,74
4.00 9.7 141.6 A 0 5,56
4.00 ) 158. 5. 6,21
400 2 16 . 19 0 g . B60
4.00 50.11 200.9 B 56 7,89
4.00 ER .5 A E 8,17
4.00 72.2 : 10,69
4.00 . 256 7 g 12,56
4.00 357 02 0 14,02
4.00 .67 379.5 &6 14,90
4.00 9 9 17,90
400 7 147 2 20,21
4.00 68.43 557.7 £ 21,90
4.00 0 30 0 2 25,00
4.00 54 700. 36 27,50




Hluénost prevodovky je zavisla na obvodové rychlosti 1. stupné (pinion) ...

Drehzahlplan

Pouze hluk pfevodovky, bez hluku motoru

Velké prevod - i1
Nizky hluk

Pfevod i1 < 2.5 zpUsobi vysSi rust teploty a hluku

Pro odhad hodnot hluku motoru s pfevodovkou Ize
hodnoty prevodovky pricist k hodnotam hluku
standardnich motor( z katalogu

SIMOTICS VSD10 Line standard motors for converter operation

Pratect 50z, Proted somz, Prate a7 142 FrAme  Connech - [,
a0 v a0y 400V RRER Talera
+31 ol
KW KW W X

Thermal class 153 (lemperature class F), PSS
= Dperation with a SINAMICS G converter with uncontrol

22
255
3.7

EES

5

4.55

Maly prevod - i1
VysSSi hluk

SIEMENS




Vypocet tepelné bilance — vliv teploty okoli

Teplota okoli T4 Okoli

vLii ter TLii ter

Hridel

Vysledny tepelny tok
QgeszQa+ Qrunt Qur
Qges=k ) (Tm 4 TUmg) Teplota oleje Ty,

Priklad: Okoli 20°C = Olej 70°C
Okoli 40°C = Olej 90°C

Teplota oleje je: To, = ——+Tumg Okolni teplota je pouze offsetem k vypoCtené teplote oleje!
SIEMENS

je roven vykonové ztraté: Cges=Py

Qges
k




Vliv adaptéru - omezuje proudéni vzduchu

« Simogear a typické hodnoty: 70 % proudénim (konvekci) a 30 % salanim (radiaci)

Velky motor - dobré chlazeni Maly motor = mirné redukované chlazeni

Vzduch Vzduch

KS, K8 a A, AZ Adaptér-> bez proudéni vzduchu
Bez ventilatoru

Vzduch

- Nejhorsi pripad

Prevodovka odevzda priblizné 1kW na m2 povrchu.

S ventilatorem motoru lze odevzdat az 1.7kW na m2 povrchu. SIEMENS




Adaptér u servomotoru - nutno redukovat moment servomotoru. IST

Servomory nemaiji chlazeni proudénim
a priruba k prevodovce omezuje rozptyl tepla.

» Servomotor je obvykle teplejSi nez prevodovka.

» Teplo je prenaseno z motoru do prevodovky.

» Adaptér prevodovky se chova jako teplotni
odpor mezi motorem a prevodovkou.

» Servomotor zUstava horky, protoze rozptyli
meneé tepla do prevodovky.

Derating with flange temperatures of 1FK2103-2AGxx

OP1 bez KS adaptéru o | Motor will overheat
* Motor pracuje pod kfivkou S1 pro 40 st.C Peration 9, = 0,= d0°¢
4 \‘

. , . o
Teplotni vyuziti je 100% Oy, = 60°c 1) Operation point without KS adapter
@ (Qnge = 40°C)
. + Deratin
Teplo '3.'.,,,,&_ = 80°¢ ) INg
i o @ 2) Operation point with KS adapter and
OP2 s KS adaptérem flange = 100°¢ with derating (9., = 70°C)

+ Teplota sméfuje na 70 st.C
 Moment je nutno redukovat

3000 4000 5000
speed [rpm]

Se—t=NS




Vliv typu prevodovky & montazni pozice

Typické hodnoty ué€innosti jednoho prevodového stupné

= Celni a ploché - 99 % (D/Z a F pfevodovky)

= KuzeloCelni - 98 % (K prevodovky 3st.)

» KuzeloCelni - 97 % (B prevodovky 2st. — hypoidni ozubeni)
horSi u€innost, vyssi pfevodovy pomér

= Snekové - 78...92 % (C pfevodovky)

Montazni poloha ma velky vliv na teplotu prevodovky:
M1,M3 (standard) = nizka teplota pfevodovky
M5,M6 = vysSi teplota pfevodovky

5 A Mnozstvi
M2, M4 (motor nahofe/dole) = nejvysSi teplota

oleje!

Po termické strance
je preferovany typ
Celni a plocha
prevodovka

SIEMENS




Vliv typu oleje - synteticky olej ve srovnani s mineralnim, snizi teplotu v

prevodovce, zhruba o 3 K, 5K nebo 10K

Selection of lubricant

Area of
application

F 8 Vétsi teplota
—t oleje
' NizSi viskozita

oil clear oil dark
black

Designation ace. 1o
DIN 51802

icky olej

E3

HorsSi mazani
Normal Abnormal
Iron content Iron content

Oil-bath steady-state temperature [°C]

Mineralni olej

250 500 1000

Synteticky olej snizuje koeficient treni

2500 5000 10000 25000 S0000

Oll change Interval in operating hours [k

CLP 130 H1 VG460

CLF IS0 H1 VG100

CLP IS0 E VG220

CLP 50 PG VG220

CLP 150 PAD VG460

CLP |50 PAD VG220

CLP 150 PAD VGER -40

9 NIZSI Ztraty For a +80 °C oil sump temperature, the following service life can be expected when

Celkova teplota oleje zvySena o 10°C zpusobi

shizeni Zivotnosti prevodovky na polovinu Table 8-5  Service lfe of the oils

observing the properties specified by Siemens AG:

Synteticky olej je tepelné vice stabilni nez mineralni

Type of oll

Service life

Mineral oil

10 000 operating hours or 2 years

Biodegradable oil

Physiologically safe oil according to USDA-H1/-H2

» Mineralniolej T,,,= 90°C

max ~

Synthetic oil

20 000 eoperating hours or 4 years

» PAO olej Tax=100°C
> PG olej Tax = 110 °C

SIEMENS




87Hz charakteristika se pouziva pri napajeni ménicem
Dlivod: rozsireni regulaécniho pasma a snizeni velikosti motoru

Operating three-phese motors with speeds above the reted speed ID-MNo-25338130

= Konstantni moment az do 87Hz/400VD
= 1,7x vySSi vykon motoru IEC
Vollage V = Sirsi reguladni rozsah otadek

4 = MenSi IEC motor
= VétSi moment nad 50Hz
Lze obejit pouziti ciziho chlazeni

Comparison between the VIf characteristic and the 8THz characteristic

3.2 Operation with constant flux / *87Hz-characteristic”

P0304 = Rated motor voltage: 400V
P0305 = Rated motor current: 0,42 A i
P0307 = Rated motor power: 0,12 kW

Frequency f P0308 = Motor cosPhi: 0,75
P0310 = Motor frequency: 50 Hz
P0311 = Motor speed: 1350 pm =

Motor musi byt navrzen: 230 VD trojdhelnik / 400 VY hvézda a pripojeni 400 VD trojihelniku jako 87 Hz

Zvysenim jmenovitého napéti motoru z 230 na 400 V v trojuhelniku a soucasné zvySenim frekvence ve stejném pomeéru z 50Hz na 87Hz,
zajistime konstantni magnetiza¢ni proud statoru.

Vysledkem je ziskani 1,7krat vétSiho vykonu ze stejné standardni velikosti motoru.

https://support.industry.siemens.com/cs/de/en/view/21139232
https://support.industry.siemens.com/cs/ww/en/view/25338130

SIEMENS




Srovnani prevodovky B29 pro 50Hz a 87Hz v TST - vliv na teplotu

Dimension

Properties Configure

Application requirements for motor Chart

Effective torques and average speed 43.8 Nm 80.5 rpm Max. load moment of inertia 3.13 kgm? i == 87Hz.
Maximum torque at speed 63.7 Nm @ 107 rpm Torque off in pause No -
Required maximum speed 107 rpm Max. static load torque 40.7 Nm =

Required effective power =

Dimensioning specifications

4-pole (1500 rpm; 50. v Cooling method Seff-ventilation v Energy efficier IE3 | NEMA Premium. v

PP 7] | renpersurece - i + mensi a leh¢i motor
e ¥ HZ ‘ | + §ir§i requlaéni rozsah
i + lepsSi chlazeni

Torque

O Prated Mrztec Nrated Version Irated Gearbox Mzrated M Jimt Suitability
\ Shaft height [ Motor type Imex i Mzem off nz Aexe Jim) P o i v
IEclass Number of poles  Cooling method fa Nzmax Mireqmax Operating points Tep|0ta O|eje Je 0 1 C nIZSI
~ Selected geared motor ! 351 Nm @ 1020 rpm
519 Nm @ 1360 rpm
SIMOGEAR 2KI3 — IEC 0.550 kW 3.65 Nm 1437 rpm Aluminum 1.26 B29 110 Nm 461 Nm 21.0 kg cm? Frequency atmax. speed
2KJ3501- DC23-4 N1 80.0 mm 8.69 Nm 4200 rpm LEBOMHA4P 309 1263 187 Nm 114 rpm 936 1] Field weakening factor 0993
€3/ NEMA Premi o Seff-ventilation e s
| NEMA 2.3 rpm 1360 rpm v v, -
Motor - Vy$si hluénost motoru
gEery - Deseription Actual  Limitval._. O L, — S ., v e
waoaa N @ Thems w0 100 /s - Vyssi proud ménice, vétSi ménic
@ Max torgue utiliz 59.8
« Available geared motors Show details
Gearbox
Y Filter (1) & Sortinlg according to: | Motor size ~ | [V Only show optimal gearbodratio Description . Unit
SIMOGEAR 2KI3 - IEC 0.550 kW 365 tim 126 110 Nm 210 kg o = e O
2KJ2501-DC23-4N1T 80.0 mm £.60 Nm .09 187 Nm 9.36 @ oupurormue
IE3 | NEMA Premi 4 1360 rpm & _Outout torgue (emergency off)
+ Application requiremgnts for motor| Chart
Effective torque snd average spedd s38Nm| 805 pm Max. load moment of inerfia 313 kgm
Maximum torgue st speed 63.7 Nm |@ 107 rpm Ne
Required maximum speed 107 rpm 407 Nm -
Required effective power 370 W z
+ Dimensioning specifidations
Poles | reference speed v|  cooling method Self-ventilation) v| ' Energy efficiency 1E3 /NEMA Premium... ¥
Valtage ! connectien | Brake No v| | Temperature dass 105K (F} v
Gearbox settings [ 1 ¥ limit 10.0
z 00 00,0 00,00 ) ; ’ 4 4 14 ’
o e L. e | gl R e suabiiy P re fe rovaneé reseni pro 4 -pO | ové m Oto r
N Shaft height Mmse  nmax Motor type msx i Mzem off n2 A e Jine)
IE class Number of poles  Cooling method fa Namax Mireg,max Operating points
v Selected geared motgr A —
@ 295hm @ 2500 pm
SIMOGEAR 2KJ3 — [EC 0.370/0.640 K 2495 rpm Aluminum 190 110 Nm 5.50 kg am* Frequency at max. speed
e W et : Motivace: nakladova optimalizace a SirSi regulacni
IE2 3 187 pm 2400 rpm - p g
Motor - ,
bl an @ Descrption : rozsah pri zachovani momentu
- - - @ Thermal uti
w Available geared motors
T Filter (1) Sorting according to: | Motorsize = | (] Only show optimal gearbox ratic Gearbox
Deseription Actual ¥ Limit val... Unit
SIMOGEAR 2KJ3 - IEC 0.370/0.640 kW 2.45 Nm 2495 rpm Aluminum A B29 110 Nm 549 Nm 9.50 kg cm? A
L2 Oil temperature 480 900
2K3501-CE22-2T1 71.0 mm 4.50 Nm 4200 rpm 7 187 Nm 6.58 Mechanical utiization 170 100 %
: SIEMENS
Output torque (emergency off) 63.7 187 Nm
SIMOGEAR 2KJ3 - IEC 0.3701/0.640 kW 2.45 Nm 2495 rpm 110 Nm 9.50 kg cm? Input speed 2400 4500 pm
2KI3501-CE22-4.T1 490 Nm 4200 rpm 187 Nm 6.58 Hide details
4 2400 rpm L




Srovnani prevodovky B29 pro 50Hz a 87Hz v TST - vliv 1.stupné (pinion)

Pozitivni je fakt :
Nedochazi ke zvysSeni teploty, protoze:

Dimension

v Application requirements for motor

Properties Configure

Effective torque and average speed 438Nm 805 pm Mex. losd moment of inertia 313 kg

Maximum torque st speed 637 Nm @ 107 rprr Torque off in pause No 1 . » e - e

> 1.stupen (pinion) méa pfevod 3,6 misto 2

Required effective power 70w = h 0 )
1\ 15700 rpm ]

v Dimensioning specifications | > M t 41 HH p4 H

< otor se 1oCl rycniejl a prevodovka je
v

Foles | reference speed 4-pole (1500 rpm; 50... ¥ | = Cooling method Self-ventilation v Energy efficiency IE3 | NEMA Premium... ¥ i -

Voltage | connection 400VY Y . o v|  Temperature class 105 K(F) v 2 : !

Gearbox settings 2] " indll . = Z 100 i

g | i

efektivnéji chlazena
o e, e mm, B ol R R R Negativni fakt:

IEclass Number of poles  Cooling method fe Nzmax Nireqmax Operating points
~ Selected geared motor -l 351 nNm @ 1020 rpm Z y v ” hI k t
gt vySeny hluk motoru
SIMOGEAR 2KJ3 - IEC 0.550 kW 3.65 Nm 1437 rpm Aluminum 1.26 B29 110 Nm 461 Nm 21.0 kg cm? Frequency at max. speed 474 Hr
2K)3501-DC23-4 N1 80.0 mm 669 Nm 4200 rpm LEBOMI4P: 209 1263 187 Nm 114 rpm 9.36 ﬁ Field weskening factar 0.993
IE3 / NEMA Premi 4 Seivenfiainy 239 333 rpm 1360 rpm
Motor
igi @
LR Y + |
Drehzahlplan / Speedplan B. 29
« Available geared motors SI E M E N S
z : X | Stucklistenverzeichnis ! Bill of material
¥ Filter (1) & Sortinlg according to: | Motor size ~ | [V Only show optimal gearbodratio |
SIMOGEAR 2KI3 - IEC 0550 kW 365 Nm 1437 pm Aluminum 126 T ~ Kegelradgetriebe | bevel helical gear
N1 80.0 mm 8.69 Nm 4200 rpm M:HF 3.09 187 Nm P2 n2 T2 T2 iges iges B Getriebespiel
| NEM# Premi 4 jyentiinan S . Bocki
YT . o . Zshnezshl | 5TD Lagerung|  Bockiash Ritzelzapfen | Pinion shaft@ 9 ] 14 14 18 ratic | Ritzel |Efficient
v ication requiremgnts Tor motor| - ® 4 : Lt o K
PP q | fo=1 verhaltniz UE1L3 reduz freduc Motorpower [kW] 0,18 0,37 0,73 1.5 22 1. stufe |Zahler
Effective torque and average spedd 438Nm| 805 ipm Max. load moment of inerfia 313 kgm? kW] | [timin]| Nm] | Nm) M M [ [arcmin] Matorbar. | Motorsize 63 2l 80 90 100 1
Maximum targue at speed 637 Nm |2 107 pm Torque off in pause No
Required maximum speed 107 rpm Max. sttic load torque 407 Nm UR1.1
Required effective power 370 W Rad1/ UET.1 Ritzel / Finion i
; . 2 4 polig - Referenzeingangsdrehzahl 1450 1imin UE13 Gear1
v Dimensioning specifiqations 037 31 106 | 110 | 4685 | 1265/27 0,92 10,6 ¥ 4037829 '403770774037707 7,667 | 101 | 0,93
Poles | reference speed 4-pole (2610 i 87.. v Cosling method Seif-ventlation o] energy efficiency S iNeMAPemium. v| | NQ37. 35 94 110 | 4156 37419 0,96 11,0 ¥ 4037832 {203770974037709%4037710 ¥4037710 6800 | 102 | 0,93
Voltage / connection PSR 7] rake G %] Temperature das: ) g 0,55 40 121 | 110 i 36,06 649110 1,01 11,1 Endstufe ¥ an3za3s fa037711'3037711 4037712 Tan3rmiz 5900 103 i 093
s s 0,55\ 44 110 | 110 | 32,78 29519 1,05 11,1 ¥ 4038021 [10377137403771374037714 ¥4037714 5364 | 104 | 0,93
j g Lt 0,55 | 2 94 110 | 28,11 2539 1,11 11,2 out put ¥ an37a30 fao37715f4037715 74037716 74037716 - 106 | 0,93
‘ 6,75 SR T TG 25,56 234719 115 1.2 stage ¥ 4030025 4037717 14037717 P4037716 4037718 4,182\ 107 | 0,93
Pest [ Prated g Tat version lrated Gearbox M2rsted Mz Jint Su\‘laiﬂlity r 7 F, r F, e
o, et b ¥l i i i e = s 0,75 F65 102 22,41 605127 1.21 14 ? 037804 '4037719140377197 4037720 7403772074037741; 3667 ) 1081 093
I class Number of poles  Cooling method fa namax e max 075 72— : 110 | 20,00 2011 12 114 VST 57D 4037862 1403772274037722 4037723 740377237203774] 3273/ 109 | 0,93
~ Selected geared motdr : 81 120\ 110 ; 17,82 | 1925/108 1,31 11,5 =6111 i=6111 ! 4037868 [403772574037725"4037727 74037727 4037728 3 110 ;| 093
1,1 | g8 110 N10 | 1645 | 1925(117 135 115 4037307 ASE34949955 " 4038030 f403772074037729 4037730 f4037730 4037731 111 | 093
i ] ¥ L i i i ] i
SIMOGEAR 2KJ3 - [EC 0370/0640 kW | 245 Nm 2495 rpm Aluminum 1.90 829 110 Nm 589 N 750 kg e 1.1 101 ‘9’ 11 1440 503 'I‘Q 142 1.7 i 4037875 [4037732:4037732/ 4037733 14037733 403":3)‘ 112 ;093
2KI3501- CE22-2.T1 1.0 mm 180Nm 4200 rgm LE71ZMK4E 551 241 | 17w T rem 658 i 152,015,115 12,63 341127 1,50 120 red. Sp. red. Sp. 4037883 74037736740377367 4037730 403773074037740 113§ 0593
IE2 4 et 200 187 rpm 2400 rpm 15 | 127 | 105 11,46 275124 1,55 12,1 4046423 ASE34950008 ! 4037885 [4037741!403774174037742 740377427403774 115 i 093
15 0 134 | 99 | 110 | 10,78 550151 159 12,1 ¥ 4030037 [20377457403774574037746 7403774674037747
f Lo — » —— - — ) | ——
oy . »
B oas
v Available geared motors
T Filter (1) ® Sorting sccording to: | Matorsize ~ | [w] Only show optimsl gearbox ratio
= 2,2 6211110 1,79 4046424] ASE34951009 | 4037902 4037753:4037753; 4037754 '403775414037755 1,
SIMOGEAR 2K)3 - [EC 370/0.640 kW 245Nm 2495 rpm, St i bic A5 Nm G 22 | 28 69 | 7 345/ 68 1,28 189 =2706] i=2,706 | 4037885 f40377411403774174037742 7403774274037743) 1,875 | 115 | 0,94
i e SR e =5 W i g ,J;;fm 22 304 | 65 | 74 | 478 | 13801289 31 18,9 4037309; ASE34951012 | 4038037 PA037745 74037745 4037746 74037746 4037747 1,765 ¢ 116 | 0,94
22 344 | 57 | 74 | 421 6441153 137 18,2 red. Sp red. Sp. | 4037894 [403774974037749%4037750 74037750/4037751] 1,556 | 119 | 0,94
SIMOGEAR 2KJ3 - IEC 037010640 KW 245 Nm 2295 rpm Al Te0A B2 110 Nm 549 Hm 9.50 kg o 22 397 50 | 73 | 3.65 6211170 142 4046425; ASE34951037 | 4037902 Ta037753 740377537 4037754 14037754 4037755
2KJ3501- CE22-4T1 71.0 mm 4.90 Nm 4200 rpm LE7TZMKSE 351 A 2241 187 Nm 111 rpm 658
2 M self-ventilation 200

187 rpm 2400 Bm i




Srovnani prevodovky FZ69 pro 50Hz a 87Hz v TST

~ Application requirements for motor V ’ s I ede k
y '
L u

Effective torque and average speed 381 Nm  80.5 rpm Meax. load moment of inertia 2.9 kgm?

Maximum tarque at speed 568 Nm @ 107 rpm Torque off in pause No

. = - Stejna teplota oleje pro 50Hz i

Required effective power 3.21 kw

¥ Dimensioning specifications 3 I
v| ' Energy efficiency IE3 | NEMA Fremium... * s i HZ

Poles [ reference speed 4-pole (1500 rpm; 50. Cooling method Self-ventilation

Temperature class 105K (F}

Voltage / connection 400VY Brake No N -
i Y K 000,00 y w ” 4 ” /4
| ' « Zvyseni trecich ztrat pro 87Hz
Operating points
fo! Prated Mratzd Nrated Version lrated  Gearbox Marated Jint Suitability T ] I 4 -y
~ Shaft height Mmex e Motor type Imax i Mztm.off 2 A Uaxt i) o e L N
Wimoeof oo Coolng means T e O s44tim @ 1560 3 Jé Kompenzovano iepsim

v Selected geared motor 1cy at max. speed
S 14
: chlazenim
1458 rpm Aluminum 600 Nm 4 170 kg cm?

LE112ZMKB4P o Jo2i-Nen S8E
Self-ventilation = 2 Description Limitval... Unit
i . 1860 rpm

SIMOGEAR 2KJ3 - IEC 4.00 kw 26.0 Nm
3304-.GJ23-4.K1 mm 74.1 Nm 4200 rpm

1E3 | NEMA Premi... 4

Thermal utilization & 100

A torque utiliz: i 100
Y show details

Gearbox
Description 4l Limitval -

+ Available geared mot
& Oil temperature 90.0 Pozor ! !

¥ Filter (1) Sorting pecarding to: | Motor size /| Only show optimal gearbox r @ Mechanical utfization 40 100
e Outputtorque 600

B S adaptérem, specialné s dlouhym K2,

h YT T 258 Aluminum 790 A 500 @
SIMOGEAR 2KJ3 - IEC 00 6.0 Nm 1 pm 0 600 Nm Input speed 4500
74.1 Nm 4200 rpm 24 7 1020 Nm

. 2 = g by teplota pro 87Hz byla vys$sSi nez pro

Effective torque and average spes 381 Nm | 80.5 rpm Max. load moment of inertia 29.9 kg mt

Meximum torque at speed 568 Nm @ 107 pm Torque off in pause No =
; 50Hz

Required maximum speed 107 rpm Max. static load torque

Required effective power 321 kW

w+ Dimensioning specifidations

Poles | reference spesd 4-pole (2610 rprf; 87.. Cocling method Self-ventilation g iency 1E3 | NEMA Premium. o Pi"i pouiiti montéini polohy M4 misto

Brake No | | Temperature cl 105 K (F)

21} i i T = M1 teplota stoupne z 58°C na 63°C

Suitability

ge | connection

Pest/ Prated Maied  Nraed version earbox | Marated Jins
shaft height Mmax Nmax Motor type i Maem off A (et [ Jime)
IE class Number of poles  Cooling method fe Miraq.max @ 212hm 0 rpm

w Selected geared motgr Frequency at max. speed
Field weakening factor

- 134 Nm @ 2430 pm

2575 rpm Aluminum 600 Nm : 140 kg em? Motor
LE100ZLSASP 1020 Nm rpm 234
Self-ventilation pm 3250 rpm

SIMOGEAR 2KJ3 - IEC 220/3.85 kw
2KI3304- FN23-4.01 0 mm 4200 pm
| NEMA Premi.. 4

Description Actual

@ Thermal utilization 936
@ Max torque utilization
Show details

iwi
=
Gearbox
w Available geared motors Description
@ Oiltemperature
X Flieecit) ¢ Sorting according to: | Motorsize ~ | [v] Only show optimal gearbox ratio @ Mechanical uiiluation
@ Outputterque

2.20/3.85 kw 1 " 2575 Alumin, A Z . @ outputtarque (emergency off)
SIMOGEAR 2KJ3 - IEC 2201385 kw 14.3 Nm 2575 rpm Aluminum 59 A FZ69 600 Nm @ Input speed SI E M E N S

14 FH23-2.Q1 100 mm 48.3 Nm 4200 rpm LE100ZLSASP 8A 1020 Nm Hide detsils
153 £ NEMA Fremi. 5 ventilstion




Priklad: Jaké jsou hlavni indikatory vysoké teploty oleje?

K129-K2-(160); T2 = 2530 Nm (fb =1)
i ges = 7,08
n, =1770 min"’

Olejové mnozstvi 19.5 | / z celkového mnozstvi 26 |

Alternativni reseni

Kalkulovana teplota oleje pro M1: 90°C
Kalkulovana teplota oleje pro M4: 107°C

Pro vyssi teploty je dulezité pouziti syntetického oleje ! Surface temperature
Mineralni olej by mohl zpusobovat problémy po 1 roce ! measured: 65 ° C

SIEMENS




Priklad: Nahrada staré Z-108, 2-stupnovou Z-109 / 3-stupnovou D-109 SIMOGEAR
Jaky je vliv 3-stupnové prevodovky?

Selection and ordering data (confinued) ratio

Goarbox Aatio Tranamis- Output Twisting MNominal
stze code sion ratic  speed angke - lergue

1. stufe

Max. gearbaox
targue iSthand gy ; iz) @ Tory (fg=1)
Mm TR HIL e i Mm
D.108 50 30 10 3 100
3100 3256 4.5 10 3100

10 3100

3 100
3100
3 100
3100

Gezamtergebnisz

D000
[=Ff=Rl=k]=]

3100

o: 0
Di

3100
3 100
3 100
3100

Vliv montazni pozice

M1
D109 s i=55 71°C 82°C
Z109 s i=51 62°C 64°C

3 100

[ R o |
[=Ff =] =]

3100
3 100
3 100
4 100

[
=]

mitaibaionion i =

i sl i = i RPN N g 1

(FV R W Wi WU NIRRT WY R W PRy VIR RS UT R NN W V1]

o:0:0
[=Fi=k]=]

3-stupnova prevodovka D109:
> vice prevodu, vice lozisek, nizka redukce
vstupni rychlost v 1-stupni
» ma vyssSi vykonové nezavislé ztraty
(,,Splouchani*) -> navyseni teploty je vyssi

SIEMENS




Priklad: C- Helical worm s adaptérem — vliv prevodového poméru na teplotu oleje

« 3kW motor
» Nizky prevod i=9,9
« Montazni pozice M6

Y=g -

2KJ3603-9FA04-0HE1-Z D26+G60+H3A+K11+K74+K75+K81+L01

2KJ3603-9FA04-0Hxx-Z D26+G60+H3A+K11+K74+K75+K81+L01

M3
(D26) M6 output side B
Search result
Choose value...
Gearbox Adapter Input power [kW] Qutput speed [rpm] Output torque [Nm] Transmission ratio rvice factor Input speed [rpm] Thermal load [%] Torque load [%]
49 K4-1 3.00 231.48 113.3 6.48 2.03 1500
49 K4-10 3.00 200.80 130.6 1.47 1.84 1500
49 -100 0 177.10 1481 B.47 1.72 1500
49 110 3.00 166.67 157.4 9.00 1.62 1500
49 -1 .00 151.52 169.1 9.90 145 1500
49 10 0 131.46 195.0 1.4 1.31 1500
c49 115.92 221.2 12.94 ].72
49 100.09 2351 13.75 (b 1500

259

podobného prevodového poméru napr. Bevel Gearbox
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Rekapitulace:

v’ Ztraty jsou produkovany v tésnéni, loziscich a prevodech

v’ Ztraty nezavislé na vykonu se zvySuji pouzitim vertikalni montazni pozice a vyssi rychlosti
v' Celni (Helical) a ploché (parallel) pfevodovky jsou teplotné preferované — nizsi ztraty

v' Malé prevodovky jsou vice limitované svou mechanikou — maly prostor uvniti

v Velké prevodovky maji maly povrch pro odvadéni tepla

v Nizké prevodové pomeéry a velky vykon motoru zpusobuiji vyssi teplotu prevodovky

v Synteticky olej snizuje teplotu o 3°C, 5°C nebo 10°C

v ZvySeni teploty oleje o 10°C zkrati interval zivotnosti oleje na polovinu

SIEMENS
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Ing. Vladimir Mylek
Technicko-obchodni podpora
RC-CZ DI MC GMC

28.fijna 150/2663

702 00 Ostrava

Ceska republika

Mobil: +420 724 057 093

E-mail: viadimir.mylek@siemens.com

www.siemens.cz/pohony
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Kdo tomu rozumi

Ing. Pavel Matyska
System Marketing Manager

— -~ Siemens, s.r.0.
Q :"-.:h"'—‘-'* DI MC GMC CCE 1
S Siemensova 1
) 155 00 Praha, Czech Republic
;Q . Mobile: +420 703 401 763
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| Diky za pozornost

SIEMENS



