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TWINSPIN - HIGH PRECISION REDUCTION
GEAR

The TWINSPIN catalogue, as well as further cata-
logues and publications are available on our web-
site www.spinea.sk in download section. Helpful
informations you can find also on our Spinea
multimedia CD, that includes lot of technical do-
cumentation in an electronic format. In addition,
itincludes an interactive presentation of the Twin-
Spin operating principle and TwinSpin drawings
in 2D and 3D format. For your free copy, please
contact the SPINEA sales department or your local
sales representative.
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About us

SPINEA is a modern Slovak engineering company, engaged
in development, manufacturing and sales of high-precision
reductiongears,whicharesoldunderthetrademarkTwinSpin.
An invention of Slovak engineer was an impulse for the com-
pany establishment in 1994. TwinSpin high precision reduc-
tion gears are serially manufactured based on the grant of
international patent. High precision reduction gear TwinSpin
belongs to a category of Hl-tech products and represents
unique technical solution integrating radial-axial bearings
with high precision reduction gear into a one compact unit.
The products of the company are suitable for applications,
which require high reduction-gear ratio, high kinematic pre-
cision, zero-backlash motion, high torque capacity, high ri-
gidity, compact design in a limited installation space as well
as low weight. They are widely used in an automation and in-
dustrial robotics, in the field of machine tools manufacturing,
in the navigation and camera equipments, medical systems
and in many other fields.

Sales team / Obchodny tim
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SPINEA je modernd slovenskd strojdrenskd spolocnost, ktord sa
zaoberd vyvojom, vyrobou a predajom vysoko presnych reduk-
torov preddvanych pod obchodnou znackou TwinSpin. Spoloc¢-
nost bola zalozend v roku 1994 a podnetom pre jej vznik bol
vyndlez slovenského konstruktéra. Reduktory TwinSpin su vy-
rdabané sériovo na zdklade udelenia medzindrodného patentu.
Vysoko presny reduktor TwinSpin patri do kategdrie hi-tech
vyrobkov a predstavuje unikdtne technické rieSenie spdjajtice
radidlno-axidlne loZisko s vysoko presnou prevodovkou do jed-
ného kompaktného celku.

Produkty spolo¢nosti st urcené do aplikdcii, ktoré vyZaduju vy-
soky redukcny pomer, vysoku kinematicku presnost, bezvélovy
chod, vysoku momentovu kapacitu, vysoku tuhost, kompaktnu
konstrukciu v obmedzenom instalacnom priestore a tiez malu
hmotnost. Nachddzaju Siroku skdlu uplatneni v automatizdcii
a priemyselnej robotike, v oblasti vyroby obrdbacich strojov,
textilnom priemysle, zdravotnickej technike, leteckom priemys-
le a mnohych dalsich sférach.
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1. TWINSPIN GENERAL INFORMATION

The TwinSpin (TS) high precision reduction gears are based on a new reduction
mechanism and a new design of a radial-axial output bearing. As a result, they re-
present a new generation of power transmission systems. The notion “TwinSpin”
indicates the full integration of a high precision trochoidal reduction gear and a
radial-axial bearing in a single unit. This new transmission concept allows the use
of the TS reduction gear directly in robot joints, rotary tables, and wheel gears in
various transport systems.

TS high precision reduction gears are designed for applications requiring a high re-
duction ratio, high kinematic accuracy, low lost motion, high moment capacity and
high stiffness of a compact design with a limited installation zone, and low mass.

Screws Input flange Trochoidal gearing Shaft bearings
Hriadelové :
loZiskd :

SERIES@ sEriEs €@ seriEs @) series @

‘Bearings ‘Case “Shaft

LoZiskd Teleso Hriadel

Fig.1a: Components of TwinSpin reduction gears | Komponenty reduktora TwinSpin
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1. VSEOBECNE INFORMACIE O TWINSPIN

Vysoko presny reduktor, ktory je ponukany pod obchodnym ndzvom TwinSpin
(TS), je zaloZeny na redukcnom mechanizme a novom konstrukcnom rieseni radi-
dlno-axidlneho vystupného loZiska. Predstavuje novu generdciu systémov na prenos
energie. Pojem ,TwinSpin“ naznacuje Upinu integrdciu velmi presnych trochoiddl-
nych ozubenych kolies a radidlno-axidlneho loZiska do jedinej jednotky. Tdto novd
koncepcia prevodu umozfuje pouzivat vysoko presné reduktory TS v kiboch robo-
tov, otocnych stoloch, manipulacnych a dopravnych systémoch. Vysoko presné
reduktory TS su urcené na aplikdcie, ktoré si vyZaduju vysoky redukcny pomer,
vysoku kinematicku presnost, maly mrtvy chod, vysoki momentovu kapacitu
a vysoku tuhost kompaktnej konstrukcie v obmedzenom instalacnom priestore,
ako aj mali hmotnost.

Needles

Output sealing
Axialring e .

SERIES @) SERIES € SERIES° SERIES°

Vystupnd priruba
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Main parts description / Popis hlavnych casti
O. ~ ...

SERIES @ sEriEs €@ series @) series @

Bearings

...........................................................

" LoZiskd

Output sealing

" Vystupné tesnenie

Output flange

Hriadel

“.. Transformation members

Transformacné ¢leny

Fig.1b: TwinSpin cross section | Rez TwinSpin

The basic parts of TS high precision reduction gear are
shown in Fig.1a and Fig.1b.

Case
incorporates the high capacity, precision radial-axial out-
put bearings integrated in the reduction gear.

Output sealing
on the output flange side, it prevents internal contaminati-
on and lubricant leakage from the reduction gear.

Flanges

input and output flanges are fixed together by fitted bolts,
and rotate at reduced speed in the radial-axial output
bearing relative to the case.

Shaft

high-speed member of the reduction mechanism carried
by roller bearings in the flanges. Bearing raceways are
ground directly on the shaft and the flanges. The shaft
eccentrics rotationally support the trochoidal gears via
roller bearings.

Trochoidal gearing

their trochoidal profile with almost 50% simultaneous
meshing ensures transmission of high torque and backlash
-free performance of the reduction gear.

Transformation member
transforms the planetary motion of the trochoidal gears
to the rotary motion of a pair of flanges.

© SPINEA

Zdkladné casti vysoko presného reduktora TwinSpin su znd-
zornené na Obr.1a a Obr.1b

Teleso
obsahuje vysoko-kapacitné, presné radidlno-axidlne vystup-
né loZiskd integrované v reduktore.

Vystupné tesnenie

na strane vystupnej priruby zabrariuje vnutornému zne-
cisteniu vysoko presného reduktora a/alebo presakovaniu
maziva.

Priruby

vstupnd a vystupnd su vzdjomne pevne spojené a otdcaju
sa s redukovanou rychlostou v radidlno-axidlnom vystup-
nom lozisku vo vztahu k telesu.

Hriadel’

vysoko-otdckovy clen prevodového mechanizmu, ulozZe-
ny v loZiskdch v prirubdch. LoZiskové drdhy su nabrisené
priamo na hriadeli a prirubdch. Hriadelové excentre otocne
podopieraju trochoiddine ozubené kolesd pomocou loZisk.

Trochoiddlne ozubené kolesad

ich trochoiddlny profil s takmer 50% stibeznym zdbe-
rom umozriuje prenos vysokého momentu reduktora Twin-
Spin bez neziaducej vile.

Transformacny clen
transformuje  planétovy pohyb trochoiddinych ozube-
nych kolies na otocny pohyb dvojice prirub.



Operating principle / Pracovny princip

Input shaft of the reduction gear is in zero
point.

Vstupny hriadel sa nachddza v nulovom bode.

Rotation of input shaft of 90° causes the revolu-
tion of cycloidal gear (1/4 of spacing of cycloi-
dal tooth). Direction of cycloidal gear rotation
is opposite with regard to the rotation of input
shaft.

Rotdcia vstupného hriadela o 90° spésobi poo-
tocenie cykloidného kolesa (1/4 rozostupu cyk-
loidného zuba). Smer rotdcie je opacny k rotdcii
vstupného hriadela.

Rotation of input shaft of 180° causes the revo-
lution of cycloidal gear (2/4 of spacing of cycloi-
dal tooth).

Rotdcia vstupného hriadela o 180° spdsobi
pootocenie cykloidného kolesa (2/4 rozostupu
cykloidného zuba).

Rotation of input shaft of 270° causes the revo-
lution of cycloidal gear (3/4 of spacing of cycloi-
dal tooth).

Rotdcia vstupného hriadelao 270° sp6sobi po-
otocenie cykloidného kolesa (3/4 rozostupu cyk-
loidného zuba).

Rotation of input shaft of 360° causes the revo-
lution of cycloidal gear (4/4 of spacing of cycloi-
dal tooth).

Rotdcia vstupného hriadela o 360° spésobi

pootocenie cykloidného kolesa (4/4 rozostupu
cykloidného zuba).

Fig. 1.1: Operating principle / Pracovny princip

© SPINEA
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_time with keeping of wide range ofdlmen5|qns and gear ratlos

nance costs during entire utilization time of high precision TwinSpin reduction gear. .
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Advantages § TwinSpin
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High precision TwinSpin reduction gears meet the requirements of even
demanding customers in all industrial fields. With optimum price-perforfmar

theyireliably ensure the parameters such as high precision, compactness, high
as we-ll as torsional stiffness, low weight, low vibrations or wide range of gegr .

Exceptional precision . g Kars
With utilization of own pateﬁted design solutlonthe high prqc|5|onTw1nSp|n rEductlon
gear represents an unrivalled the most precise solution in its category at the sam

High overload capacity, long lifetime . .
High precision TwinSpin reduction gears are characterized by edsy implementation,
excellent parameters of tilting and tor5|or1al stiffness at the same time with keeping
of trouble- free operation under exceptionally low noise and low vibrations. Rely an
hlgh resistance and overload capacity of reduction gear with integrated radial-axial * g .
bearlngs that is guaranteed to you by us at vartousterﬂaerature ranges of application -
environment.Subsequently your initial investment will project into saving of mainte- J

Umquely balanced design . 5
TwinSpin represénts an |ntegrat|on of-high load carrylng reductlon gear with uni- . .
que reduction mechanism and high load carrying output bearings into one compact .

unit. Small dimensions and irreplaceable combination of first-class parameters lead * y s

to high utility value in an optimum ratio of pe'rforma_rice, dimension and prices * - .

Technical suppo'rt. e .

Our expertly prepared team of specialists is at your disposal in order to solve any
problems The use of first-rate material and the process of manufacturing of high

preC|510n TwinSpin reJuctlon gears is guaranteed by ISO 9000 certificates and is fun- .
damental prerequmte “of correct and reliable functioning of our products.” s $
T . b . : ' .
. -
- ¥ o .
- & - -
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Vysoko pres‘«duktory TWInSp/n spliiaju poZiadavky Clj najndro¢nejsich zakaznlkov
z0 Vietkych oblasti prlemyslu Pri optimdlnom pomere cena-vykon spolahfivo’zabezpe-

- Cuju pd’rametre ako su vysokd presnost, kompaktnost, vysokd klopnd i torznd-tuhost,

nizka hmotnost., nizke vibrdcie, ¢i Sirokd $Kéla prevodovych pomerov.

Vymmocna presnost .
Svyuzitim vlastného patentovaneho konstrukcného riesenia predstavwe vysoko presny
reduktor TwinSpin bezkonkurenéne hajpresnejsie riesenie vo svojej kategdrii, pri zacho-

L]

vapi Sirokej skdly rozmerov a prevodovych pomerov.

-Vysokd pretazitelnost, vysokd Zivotnost .
Vysako presné roduktory TwinSpin su charakterizované jednoduchou implementdci-

ou vynikajucimi parametrami klopnej a torznej.tuhosti pri ucﬁ'zan/ bezproblemovej pre-
vadzky pri mimoriadne nizkej hlucnosti a nizkych vibrdcidch. Spolahnite sa na vysoku

_ odolnost a prétazitelnost reduktora s intergrovanymi radidlno-axidlnymi loZiskami,

ktoru vdm garantujeme pri réznych rozsahoch tepl6t prostredia dplikdcie. Vasa prvotnd
investicia sa ndsledne premietne do uspory ndkladov na udrzbu pocas celej doby vy-
uZitia vysoko presného reduktora TwinSpin,-ktory sa vyznacuje mimoriadne dlhod

Zivotnostou. . .

Unikdtne vyvdzeny dizajn : S 2
TwinSpin predstavuje integra’cil.J vysoko unosného reduktora s unikdtnym redukdnym
mechanlzmom a vyseko unosnych vystupnych loZisk do jedného kompaktného celku.
Prdve malé rozmery.a nezamenitelnd kombindcia, prvotrlednych parametrov vedie k vy-
»Sokej uZitkovej hodnote v optimdlnom pomere vykon, rozmer a cena. )
Technickd podpora
Nds odborne pripraveny tim Specialistov je vdm k dispozicii pri rieseni akychkolvek pro-
blémov. Pouzitie prvotriedneho materidlu a samotny proces V)liroby vysoko presny‘ch

“reduktorov TwinSpin je zabezpeceny certifikdtmi ISO rady 9000 a je zdkladnou pod-

mienkou sprdvneho a spolahlivého fungovania nasich produktov.



Product overview / Prehlad produktov

2. TWINSPIN SERIES 2. SERIE TWINSPIN

Tab. 2.a: Overview of the high precision reduction gear’s versions / Prehlad vysoko presnych reduktorov
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Tab. 2.b: Overview of the high precision reduction gear’s sizes, series and models

Prehlad velkosti, sérii a modelov vysoko presnych reduktorov

14 S o é TS 50 TS 60 TS 70 TS 80 TS110 TS140 TS170 TS200 TS220 TS240 TS300
g NI
wau h >

TB [ J [ ] [ J [ J [ J

TC [ ) [ ] [ ()

[ ] [ J [ J [ J [ ] [ ] [ J
H [} [ J o [ J [ J
M [ J

SERIES @ sEriEs @) series @) series @
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@ [}
. . .
0. TW|n§p| n TwinSpin torque range / Rozsah krutiacich momentov
() (J
(Y LJ

Acceleration and braking torque [Nm] / Akceleraény a brzdny moment [Nm]
Rated output torque [Nm] / Menovity vystupny krutiaci moment [Nm]

SERIES @) SERIES € SERIES° SERIES°

TS50 TS 60 TS70 TS 80 TS 110 TS 140 TS170 TS 200 TS 220 TS 240 TS 300

Reduction | 63 3547, | 41557,75 | 37,6385 | 33,67, [335769, | 33, 63,83, | 55125 | 37,87, | 63,125,
ratio 63,75 89,119 | 87,115, [ 59,69,83, | 125,169 121,153 | 191
Prevody 139 [ 105,125,

141

© SPINEA



Applications / Aplikdcie

SERIES@ sEriEs €@ series @) series @

Automation and service

robotics

service robotics, general automation,
assembly equipment...

Automatizdcia a servisnd
robotika

Servisné roboty, vseobecnd automatizdcia,
montdZne zariadenia...

© SPINEA

Robotics

6-axis robots, scara robots, portal robots,
gantry robots ...

Robotika

6-0sé roboty, scara roboty, portdlove roboty...

1




Applications / Aplikdcie

Machine tools

Turning and milling machines, grinding machines,
bending machines, cutting machines, tool chan-
gers...

Obrdbacie stroje

Sustruhy a frézy, brasky, ohybacky rur, rezacie
stroje, zdsobniky a vymenniky ndstrojov...

Navigation and security

Radars, navigation equipment, surveillance
and camera systems, security and defense
equipment...

Ndvigdcia a bezpecnost

Radary, navigacné zariadenia, sledovacie a
kamerové systémy, bezpecnostnd a obrannd

technika...

SERIESe SERIES @) SERIES° SERIES°



Applications / Aplikdcie

Medical

Medical and rehabilitation devices, scanners,
tal replacement grinding machines, other med
equipment...

Zdravotnicka technika

Zdravotnicke a rehabilitacné zariadenia,
skenery, brusky pre vyrobu dentdlnych ndhrad,
dalsie zdravotnicke zariadenia...

‘

Other applications

Measuring equipment, woodworking
machines, textile machines, packaging
machines, semiconductor manufacturing

SERIES@ sEriEs €@ seriEs @) series @

Dalsie aplikdcie
Meracie zariadenia, stroje na spracovanie
va, textilné stroje, baliace zariadenia, vyr

polovodicov...

© SPINEA
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Product characteristics / Charakteristika produktu

2.1 T SERIES

T series represents the wide range of TwinSpin high preci-
sion reduction gears with cylindrical shaped case. T Series
high precision reduction gears consist of an accurate reduc-
tion mechanism and high-capacity radial and axial cylindri-
cal roller bearings. This design of reduction gears allows the
mounting of the load directly to the output flange or case
without requiring additional bearings. T Series high precisi-
on reduction gears are characterized by a modular design,
which allows mounting of the reduction gear with your
desirable motor type by motor connection flange. T Series
includes high precision reduction gears TwinSpin that are
not completely sealed, the inlet flange and gasket kit has to
be used for the sealing.

T séria reprezentuje sirokt s$kdlu vysoko presnych reduk-
torov TwinSpin s valcovym tvarom nosného telesa. Viysoko
presné reduktory T série pozostdvaju z presného redukcné-
ho mechanizmu a vysokokapacitnych radidlno-axidlnych
valéekovych loZisk. Tdto koncepcia reduktorov zabezpe-
Cuje uchytenie bremena priamo na vystupnu prirubu ale-
bo nosné teleso, bez pouzitia dalsich pridavnych loZisk.
Vysoko presné reduktory T série sa vyznacuji moduldrnou
konstrukciou, ¢o umozZriuje k reduktoru pripojit pomo-
cou motorovej pripojovacej priruby vami pozadovany typ
motora. V T sérii si uvedené vysoko presné reduktory Twin-
Spin, ktoré nie st tplne zatesnené, k utesneniu je potrebné
pouzit vstupnu prirubu a sadu tesneni.

Advantages Vyhody

zero-backlash reduction gears
» high-moment capacity
excellent positioning accuracy and positioning

» bezvélové reduktory
» vysokd momentovd kapacita
« excelentnd presnost a opakovatelnost

repeatibility polohovania
« high torsional and tilting stiffness « vysokd torznd a klopnd tuhost
« small dimensions and weight « malé rozmery a hmotnost
« high reduction ratios « velké prevodové pomery
+ high effeciency « vysokd ucinnost

long lifetime
easy assembly

« dlhd Zivotnost
« jednoduchd montdz

Tab.2.1a:T series features / Charakteristiky T série

a) TB- threaded holes in case 1)

b) TC- threaded and through holes in
Nosné teleso case 2)

SERIES@ sEriEs €@ seriEs @) series @

a) TB- zdvitové otvory v nosnom telese 1)
b) TC- zdvitové a priebezné otvory
v nosnom telese 2)

Case

Hriadelové tesnenie/spojovacia priruba
vo vyhotoveni:

Shaft sealing / adapter flange

Input flange connection offers following versions:

a) motor connection flange
b) sealed input cover
c) without flange

a) motorovd pripojovacia priruba
b) utesnené vstupné veko
¢) bez priruby

Spojenie zo vstupnej strany

Input shaft design Input shaft offers following versions: Vstupny hriadel'vo vyhotoveni:

a) shaft with key-way
b) according to special request

a) hriadel's drdzkou pre pero

Tvar vstupného hriadela b) podla poziadaviek

Installation and operation characteristics A wider range of modular

. Sirokd skdla modulovej konfigurdcie
configurations

Montdzne a prevddzkové vlastnosti

1) valid for TS 60, TS 70, TS 80, TS 110, TS 140
1) platipre TS 60, TS 70, TS80, TS 110, TS 140

© SPINEA

2) valid for TS 170, TS 200, TS 240, TS 300
2) platipre TS 170, TS 200, TS 240, TS 300



o : i .
L] TW|nSp|n Ordering specifications / Specifikdcia pri objedndvke
) (J 0

% eqs® 7 Serier

Tab.2.1.b: T series ordering specifications / Specifikdcia pri objedndvke T série

sececee
sececse
sececee

Series Shaft
Name Size Ratio version version
Ndzov  Velkost  Prevodové pomery G Vyhotovenie hriadela
T série P (DIN 6885) s
60 35,47,63 8 6 .
70 41,57,75 8 n :
80 37,63,85 B 8 .
110 33,67,89,119 8 14 :
TS 140 33,57,87,115,139 8 19 :
170 33,59, 83,105, 141 TC 24 :
200 63, 83,125,169 TC 24 :
240 37,87,121,153 TC 28 .
300 63,125,191 TC 28 :

Note: Example of specification code of the modified TwinSpin T series reduction gear with motor flange:
TS200 - 125 -TC- P24 - M235 - P231. Identification (ID) M235 and P231 for a specific modification is set by the manufacturer.

Pozn.: Priklad objedndvacieho kédu modifikovaného reduktora TwinSpin T série a motorovou prirubou:
TS200 - 125 -TC - P24 - M235 - P231. Oznacenie M235 a P231 pre konkrétnu modifikdciu definuje vyrobca.

SERIES @) SERIES € SERIES° SERIES°

Shaft version / Vyhotovenie hriadela

Shaft with key- way Special shaft

Hriadel's drdzkou pre pero Specidiny hriadel

© SPINEA



()
Technical data / Technické parametre TwinS pin

0000.. 7%“’

Tab.2.1c: Rating table T series / Tabulka menovitych parametrov T série

g : S» N =
S o QE) '§ § § S %
= g 2 2 > w a0 2 g
S = £ - E £ =i : g N [}l & S
v s g » ® 3 = T2 58 — = 2 B S
> a §F o o - 9 o X Q 3 o _ " = S g
8 558 2 S 5eg g¥ &3 £¢ o R N s £ g 3
SE 23 § S $9f: 28 g v = 2= 5 5 §
€ 28 5 S 928% £8 2% 8% 23 R T &5 5 3%
s> 83, 2 £285s 235 &35 £33 £5 2e S_3F x_32
wn % 3 32& © S 2SPE £ £y 3s& g2 g 2 S NT ROE
S CS g3 8¢ 29088 T3 SIS T Q oS S cwlyg ovg
L 8% 33 2S5 ©gy Ewds 23 % 2y, fs3 8 Zg38 98
= W= gf E3E 2583 #5558 B2 &% =38 ES e SgsS§y =S8k
L i T.INml T, INm] T_[Nm] nglrpm] nrpm] n_ [rpm] M[Nmarcmin] k[Nm/arcmin] [Nm] [Nm]
V) 35 4000 0,16 9
TS60 47 37 74 185 2 000 3000 5000 27 3,5 0,12 9
63 0,12 10
G 41 2000 4000 0,30 1
TS70 57 50 100 250 2 000 35 7 0,15 12
75 2500 5000 0,14 13
V) 37 4000 0,35 14
1| TS80 63 78 156 390 2 000 3000 5000 62 9 0,20 15
_ 85 0,12 16
oc 33 2000 3500 0,35 24
L 67 2500 3900 0,35 28
n TS110 89 122 244 610 2 000 2000 4500 150 22 0,30 30
119 2500 0,20 33
33 2000 3000 0,60 40
57 3200 0,40 40
TS140 87 268 670 1340 2000 2500 340 54 0,35 55
115 4500 0,35 65
W 139 0,34 65
L 33 1500 3000 2,00 75
59 2 000 2,00 85
E TS170 83 495 1237 2475 2000 — 705 102 1,40 100
105 2500 1,20 125
v 141 4000 0,40 125
63 1500 3500 1,90 90
83 4000 1,80 120
m TS 200 125 890 2225 4450 2000 2 000 4000 1070 178 1.70 200
169 2200 4500 0,90 210
wn 37 1000 2 000 3,00 90
1| 87 3000 1,75 160
- TS 240 121 1620 4050 8100 1500 1500 3500 1800 340 1.70 170
oc 153 3700 1,20 180
L 63 1100 2500 3,00 200
w TS300 125 2940 7 350 14 700 1500 1400 3200 3500 680 2,00 250
191 1500 3500 1,50 300
RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED PRAVO NA ZMENY BEZ PREDCHADZAJUCEHO UPOZORNENIA VYHRADENE
1/ Mean statistical value. For further information see chapter 1/ Strednd statistickd hodnota. Dalsie informdcie st uvedené v kapitole
Torsional stiffness, Tilting stiffness. Torzné tuhosti, Klopné tuhosti.
2/ Load at output speed 15 [rpm]. 2/ ZataZenie pri vystupnej rychlosti15 [ot/min].
3/Tilting moment M___ value for F_=0. If F_#0, see chapter Tilting 3/Klopny moment Mc max hodnota pti F =0. Ak F #0, pozri kapitolu
moment. Klopny moment.
4/ Axial force F, _  value for M =0. If M =0, see chapter Tilting 4) Axidlna sila Fa max hodnota pri M =0. Ak M 0, pozri kapitolu Klopny
moment. moment.
5/ Effective speed can be also higher for lost motion bigger than 5/ Efektivne otdcky moézu byt aj vyssie pre hodnotu mrtveho chodu vyssiu
1 arcmin and for low values of oil viscosity. For lost motion ako Tarcmin a pri nizsich hodnotdch viskozity maziva. Pri hodnote mitveho
lower than 0,6 arcmin, please consult effective speed at manu- chodu nizsej ako 0,6 arcmin, prosim konzultovat efektivne otdcky u vyrobcu.
facturer. 6/ Parameter zdvisly od verzie vysoko presného reduktora.
6/ Parameter depending on the version of high precision reduction 7/ Parameter zdvisly od verzie vysoko presného reduktora, prevodového pomeru
gears. a hodnoty mrtveho chodu. NiZsie hodnoty amplitudy st mozné
7/ Parameter depending on the version of high precision reduction na poziadanie.
gears, ratio and lost motion. 8/Hodnoty parametrov st informativne. Presnt hodnotu urcuje konkrétne
8/The values of parameters are informative. Exact value is depen- vyhotovenie vysoko presného reduktora.
ding on the concrete version of high precision reduction gear. 9/ Pri teplotdch reduktora niZsich ako 20°C budu rozbehové momenty vyssie.
9/The lower temperature of high precision reduction gear than 20°C 10/ Parameter zdvisly od zataZovatela cyklu, vyssia vstupnd rychlost je moznd,
will cause higher no load starting or back driving torque. prosim konzultujte u vyrobcu.

10/ Depending on the duty cycle higher input speed may be still
possible, please consult at manufacturer.

© SPINEA



Tab.2.1c: Continue / Pokracovanie

Velkost

Size
Priemernd chyba uhlového

transmission error 1)7)
prenosu 1) 7)

Reduction ratio
Prevodovy pomer
Max. lost motion
Max. mftvy chod
Average angular

i LM [arcmin] ATE [arcsec] H [arcmin]

TS 60 47 <15 +36

TS70 57 <1,5 +36

TS 80 63 <15 +36

TS110 <1,0 +20

119
33
57

15140 87 <10 +20
115
139
33
59

TS 170 83 <1,0 +20
105
141
63

5200 18235 <1,0 +18
169
37
87

TS 240 hiS <10 +18
153
63

75300 125 <1,0 +18
191

Important notes:

« Load values in tab. are valid for nominal life of
L,,=6000 [Hrs].

« High precision reduction gears are preferred for
intermittent cycle (S3-58), output speed in application is
inverted-variable. Continuous mode cycle (S1) is needed
to consult at manufacturer.

- Dimensional pictures of T series reduction gears are
listed in catalogue without sealing.

« Sealing options are decribed in chapter Assembly
instructions.

« Please consult max. speed in cycle with manufacturer.

«Values in tab. refer to nominal operating temperature.

Hysteresis
Hysterézia

<15

<15

<1,0

<1,0

<1,0

<1,0

<1,0

<1,0

<1,0

00%e,
[}
TwinSpin

0000.. 7—5;’/”” e

) =~

|3

€ © NS g

QL —_—

£ E g8 N ®

o 9 oS g = o S

€ & bt~ s § © E

o2 s 8 L8 5 9 <
£ 8 T s =S @ S ® 5
£9 g £ % X c s 238
X - 3 ® S S 8 < £

53 25 53 32 98
=3 &= == £ =z

M cmaxINMI  F o [kNI  F,oa kNI 1[10%kgm?  m [kg]

107 2,6 3,7 0,006 0,86

142 2,8 4,1 0,061 1,05

280 4,8 6,9 0,03 1,64

740 93 13,1 0,16 3,76
1160 11,5 17 0,67 6,45
2430 19,2 27,9 1,15 11,07
3300 21,1 31,7 2,6 17,23
5720 30,8 47,3 39 31,15
12000 45,3 68,1 11,2 55,73

Délezité upozornenia:

« Hodnoty zatazZenia uvedené v tabulke platia pri nomindlnej
Zivotnosti L,,=6000 [Hod].

- Vysoko presné reduktory st prednostne urcené pre rezimy
prdce S3-S8, tj. vystupnd rychlost v aplikdcidch je reverzno-
premenlivd. Neprerusovany rezim prdce S1 je nutné konzultovat
uvyrobcu.

« Rozmerové ndcrtky T série st uvedené v kataldgu bez utesnenia.

« Spdsoby utesnenia st popisané v kapitole Ndvod na montdz.

« Maximdlne otdcky v pracovnom cykle konzultujte s vyrobcom.

« Hodnoty v tabulke sa vztahuji na menovitt prevddzkovd teplotu.

Ratios highlighted in bold are recommended by Spinea because of optimized prices and delivery time.
Zvyrazneny prevodovy pomer odporii¢a Spinea ako optimdlnu verziu z hladiska ceny a dodania.
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GSERIES EXCELLENCE IN PRECISION







Product characteristics / Charakteristika produktu

2.2 E SERIES

2.2 ESERIA

E series represents a wide range of TwinSpin high precisi-
on reduction gears with flange shaped case. E series high
precision reduction gears consist of an accurate reduction
mechanism and high-capacity radial and axial cylindrical
bearings. This design of gears allows the mounting of the
load directly to the output flange or case without additi-
onal bearings. E series high precision reduction gears are
characterized by a modular design, which allows moun-
ting of the reduction gear with your desirable motor type
by a motor connection flange. E series shows high pre-
cision reduction gears TwinSpin that are not completely
sealed, the input flange and gasket kit has to be used for
the sealing.

Advantages

« zero-backlash reduction gears

« high-moment capacity

« excellent positioning accuracy and positioning
repeatibility

« high torsional and tilting stiffness

» small dimensions and weight

« high reduction ratios

« high effeciency

« long lifetime

« easy assembly

Tab.2.2a: E series features / Charakteristiky E série

Case
Nosné teleso

Shaft sealing / adapter flange offers following

versions:
a) motor connection flange
b) sealed input cover

Input flange connection

Spojenie zo vstupnej strany

c) without flange according to special request

Input shaft design .
a) shaft with key-way

Tvar vstupného hriadela

Installation and operation
characteristics

Special for robotic and general automation

Montdzne a prevddzkové
vlastnosti

© SPINEA

Threaded and through holes in case

Input shaft offers following versions:

b) according to special request

E séria reprezentuje siroku skdlu vysoko presnych redukto-
rov TwinSpin s prirubovym tvarom nosného telesa. Vysoko
presné reduktory E série pozostdvaju z presného redukcného
mechanizmu a vysokokapacitnych radidlno-axidlnych loZisk.
Tdto koncepcia reduktorov zabezpecluje uchytenie bremena
priamo na vystupnu prirubu alebo nosné teleso, bez pou-
Zitia dalsich pridavnych loZisk. Vysoko presné reduktory E
série sa vyznacuju moduldrnou konstrukciou, ¢o umoZriuje
k reduktoru pripojit pomocou motorovej pripojovacej priruby
vami poZadovany typ motora. V E sérii su uvedené reduktory
TwinSpin, ktoré nie su uplne zatesnené, k utesneniu je potrebné
pouzit vstupnu prirubu a sadu tesneni.

Vyhody

« bezvélové reduktory

« vysokd momentovd kapacita

« excelentnd presnost a opakovatelnost
polohovania

« vysokd torznd a klopnd tuhost’

« malé rozmery a hmotnost

« velké prevodové pomery

« vysokd ucinnost

« dlhd zivotnost

« jednoduchd montdz

Zdvitové a priebezné otvory v nosnom telese

Hriadelové tesnenie / spojovacia priruba vo
vyhotoveni:

a) motorovd pripojovacia priruba

b) utesriovacie vstupné veko

¢) bez priruby podla poZiadaviek

Vstupny hriadel'vo vyhotoveni:
a) hriadel's drdzkou pre pero
b) podla poziadaviek

Specidlne pre robotiku a vieobecnti
automatizdciu



[ H H .
L] TW|nSp|n Ordering specifications / Specifikdcia pri objedndvke
) (J 0

...... 5 S‘e (L

Tab.2.2b: E series ordering specifications / Specifikdcia pri objedndvke E série

. Series Shaft version m
Name Size - Ratio version Vyhotovenie hriadela —
Ndzov  Velkost  Prevodové pomery Oznaéenie o
série P (DIN 6885) S L
w
70 41,75 E 11 .
80 37,85 E 8 .
110 33,67,119 E 14 . G
TS 140 33,69, 115 E 19 . (Yp]
(N
170 59,125, 141 E 24 . E
200 63,125, 169 E 24 . L
(Vp)]
220 55,125 E 28 .

Note: Example of specification of the modified E Series TwinSpin reduction gear with motor flange:
TS200 - 125 —-E- P24 - M235 - P231. Identification (ID) M235 and P231 for a specific modification is set by the manufacturer.

Pozn.: Priklad oznacenia modifikovaného reduktora TwinSpin E série s motorovou prirubou:
TS200 - 125 —-E- P24 - M235 - P231. Oznacenie M235 a P231 pre konkrétnu modifikdciu definuje vyrobca.

Shaft version / Vyhotovenie hriadela

Shaft with key- way Special shaft

Hriadel's drdzkou pre pero Specidliny hriadel

© SPINEA
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Tab.2.2c: Rating table E series / Tabulka menovi parametrov E série

I >
S g g T 3 y
S o £ ) o = D
= £ 8 2 < 75 s 9 g .
NS = g . £ S S o o = o 9 )
g5 g » ® § S T 5 8 = = e & £
T 2 s 8§ = S g a2 2 = “n € 2 o 2
5 58 ©° I} 52§ g a3 £ ¥ o2 {5 § 2 §
2g 2% S S sog. &s = v . v = 2= 20 = 9
= = S 2 & <R = Y 0 N S S = £
(Vp)] © S 52 = S 205§ = =S = s 2% 3 S s ©
-8 2% S © Y>ES 5% SRS g 37 £ L 5L § § 3 2
LL . § So. & S 2258 o9 Y 5 2 =3 =3 T8 Sai
— T TS 255 5.5 2858 £% 5SS % & 58 5'S 208§ 8o
o 8% 33 255 ®ey Egis £5  vS  E-EL £5 28  $TES X%
L ans 28 gSE 283 &8 &% gm S8S8 =S °e S9gsSR s¢es
n i TR [Nm] Tmax [Nm] Tern [Nm] n, [rpm] nef[rpm] n.. [rpm] M[ [Nm/arcmin] k[ [Nm/arcmin] [Nm] [Nm]
41 2000 4000 0,30 11
TS 70 50 100 250 2000 40 8
G 75 2500 5000 0,14 13
37 4000 0,35 14
wn TS 80 78 156 390 2000 3000 70 10
L 85 5000 0,12 16
E 33 2000 3500 0,35 24
Ll TS110 67 122 244 610 2000 2500 3900 155 24 0,35 28
(Vp) 119 4500 0,20 33
33 2000 3000 0,60 40
TS 140 69 268 670 1340 2000 380 62 0,40 50
2500 4500
115 0,35 65
33 1500 3000 2,00 75
TS 170 >9 495 1237 2475 2000 2000 300 1100 110 o 85
125 3900 1,20 125
2500
141 4000 0,40 125
49 1200 2500 2,10 80
63 1500 3500 1,90 90
TS 200 890 2225 4450 2000 1300 200
125 2000 4000 1,70 200
169 2200 4500 0,90 210
55 1200 2400 1,80 75
TS 220 1250 3125 6250 2000 1900 310
125 1800 3500 1,40 220
(Vp]
e RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED PRAVO NA ZMENY BEZ PREDCHADZAJUCEHO UPOZORNENIA
E 1/ Mean statistical value. For further information see chapter VYHRADENE
Torsional stiffness, Tilting stiffness. 1/ Strednd statistickd hodnota. Dalsie informdcie su uvedené v kapitole
L 2/ Load at output speed 15 [rpm]. Torzné tuhosti, Klopné tuhosti.
(Vs 3/ Tilting moment M__ value for F_ =0.If F_#0, see chapter Tilting moment. 2/ ZataZenie pri vystupnej rychlosti15 [ot/min].
4/ Axialforce F,  value for M =0. If M =0, see chapter Tilting moment. 3/Klopny momentM_ hodnota pri F =0. Ak F #0, pozri kapitolu
5/ Effective speed can be also higher for lost motion bigger than 1 arcmin Klopny moment.
and for low values of oil viscosity. For lost motion lower than 0,6 arcmin, 4/AxidlnassilaF, . _hodnota pri M =0. Ak M 0, pozri kapitolu Klopny moment.
please consult effective speed at manufacturer. 5/ Efektivne otdcky mézu byt aj vyssie pre hodnotu mitveho chodu vyssiu
6/ Parameter depending on the version of high precision reduction gears. ako 1arcmin a pri nizsich hodnotdch viskozity maziva. Pri hodnote mftveho
7/ Parameter depending on the version of high precision reduction gears, ratio chodu nizsej ako 0,6 arcmin prosim konzultovat efektivne otdcky u vyrobcu.
and lost motion. 6/ Parameter zdvisly od verzie reduktora.
8/ The values of parameters are informative. Exact value is depending on the 7/ Parameter zadvisly od verzie reduktora, prevodového pomeru a hodnoty
concrete version of high precision reduction gears. mrtveho chodu.
9/ The lower temperature of reduction gears than 20°C will cause higher no- 8/ Hodnoty parametrov sti informativne. Presnti hodnotu urcuje konkrétne
load starting torque. vyhotovenie reduktora.
10/ Depending on the duty cycle higher input speed may be still possible, 9/ Pri teplotdch reduktora nizsich ako 20°C budu rozbehové momenty vyssie.
please consult at manufacturer. 10/ Parameter zdvisly od zataZovatela cyklu, vyssia vstupnd rychlost je moznd,

prosim konzultujte u vyrobcu.
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Technical data / Technické parametre

Tab.2.2c: Continue / Pokracovanie

o
5 m = =\
S I R
=2 £ € ]S S
< [ X
= S o v NS
o ¥ 5T 525 S g2 NS ®
9 £ S 8 25 SIS oS VS CR
) %S Dc o S =3 5 o 2
S s N IRSESIS o> =S L 8 S 3 ) wn
SN S &GS = LIS 25 S o =% 5= 5%
w S 3 7 £ v 8 T 2N =) B E RS g3 o 3 L
8 TS o g DE T 3 R = S s 83 == £ —
O = S Q 5 9 C s g9 9 5 o3 T o 3 o 2 q o 8
S 23 X5 953§ §§ 23 £s %3 32 g 2 o=
v o & =3 <54 8 I T == o S =3 £xX = L
i LM [arcmin] ATE [arcsec] H[arcmin] M INm]  F g[kN]  F, .. [kN] 1[10-4kgm’] m [kg] n
141
TS 70 <15 +30 <1,5 142 2,8 41 0,061 1
75
37
TS 80 <15 +30 <1,0 280 4,8 6,9 0,03 1,6 v
85 Ll
33 o
TS110 67 <1,0 +17 <1,0 740 9,3 13,1 0,16 3,7 L
119 (Vp)]
33
TS 140 69 <1,0 +17 <1,0 1160 11,5 17 0,67 58
115
33
59
TS 170 125 <1,0 +17 <1,0 2430 19,2 27,9 1,15 10,8
141
49
63
TS 200 <1,0 +15 <1,0 3300 211 31,7 2,6 17,2
125
169
55
TS 220 125 <1,0 +15 <1,0 4400 22,5 35,5 4,8 22,4
wn
Important notes: Délezité upozornenia: L
Load values in tab. are valid for nominal life of L, =6000 [Hrs]. « Hodnoty zatazZenia uvedené v tabulke platia pri nomindlnej Zivotnost -
High precision reduction gears are preferred for L,,=6000 [hod]. o
intermittent cycle (S3-S8), output speed in application is « Vlysoko presné reduktory su prednostne urené pre reZimy prdce S3-58, t.j. Ll
inverted-variable. Continuous mode cycle (S1) is needed vystupnd rychlost'v aplikdcidch je reverzno-premenlivd. Neprerusovany W
to consult at manufacturer. reZim prdce S1 je nutné konzultovat u vyrobcu.
Dimensional pictures of E series gears are listed in catalogue + Rozmerové ndcrtky E série vysoko presnych reduktorov st v katalégu
with sealing versions. uvedené s utesnenim.
Sealing options are decribed in chapter Assembly instructions. + Spbsoby utesnenia su popisané v kapitole Ndvod na montdz.
Please consult max. cycle speed with manufacturer. + Maximdlne otdcky v pracovnom cykle konzultujte s vyrobcom.
Values in tab. are respected for operating temperature. « Hodnoty v tabulke sa vztahuji na menovitu prevddzkovu teplotu.

Ratios highlighted in bold are recommended by Spinea because of optimized prices and delivery time.
Zvyrazneny prevodovy pomer odportica Spinea ako optimdlnu verziu z hladiska ceny a dodania.
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1. Use only standardized components such as 0 - ring seal, bolts, washers, etc. / 1. Prosim pouZivajte len Standardizované komponenty ako napr. O-krizky, skrutky, podlozky atd.

2. Right to change without prior notice reserved. / 2. Prdvo na zmenu vyhradené.
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¢ TwinSpin

Product characteristics / Charakteristika produktu

'o.. ‘.o. H Serrves

2.3 H SERIES 2.3 HSERIA

H séria reprezentuje vysoko presné reduktory TwinSpin
s priebeznymi otvormi v hriadeloch, oznacované tieZ ako vyho-
tovenie hollow shaft. Cez priebezny otvor v hriadeli reduktora
je moznéviest kdble, rarky so stlacenym vzduchom, ndhonové
hriadele atd. H séria je komplet utesnend séria naplnend tu-
kovou ndplriou na celu dobu Zivotnosti. Vysoko presné reduk-
tory H série pozostdvaju z presného redukéného mechanizmu
a vysokokapacitnych radidlno-axidlnych loZisk. Tdto koncepcia
reduktorov zabezpecuje uchytenie bremena priamo na vystup-
nu prirubu alebo nosné teleso, bez pouzitia dalsich pridavnych
loZisk.

H series represents high precision reduction TwinSpin gears
with through holes in the shafts, also known as hollow-shaft
version. Cables, tubes with compressed air, drive shafts etc.
can be led through hole in the shaft of the gear. H series is
completely sealed and filled with grease for lifetime. H series
high precision reduction gears consist of an accurate reducti-
on mechanism and high-capacity radial and axial cylindrical
bearings. This design of reduction gears allows the mounting
of the load directly to the output flange or case without need
for additional bearings.

Vyhody

» bezvélové reduktory

vysokd momentovd kapacita
excelentnd presnost a opakovatelnost
polohovania

vysokd torznd a klopnd tuhost

malé rozmery a hmotnost

velké prevodové pomery

Advantages

» zero-backlash reduction gears
high-moment capacity

excellent positioning accuracy and positioning
repeatibility

high torsional and tilting stiffness

small dimensions and weight

high reduction ratios

« high effeciency « vysokd tcinnost
« long lifetime « dlhd zivotnost
« easy assembly « jednoduchd montdz

large input shaft hole diameter velky priemer otvoru v hriadeli

Tab. 2.3a: H series features / Charakteristiky H série

Case

SERIES@ sEriEs €@ seriEs @) series @

Nosné teleso

Input flange connection
Spojenie zo vstupnej strany

Input shaft design

Tvar vstupného hriadela

Installation and operation
characteristics

Montdzne a prevddzkové
vlastnosti

© SPINEA

Threaded and through holes in case

Completely sealed reduction gear

Input shaft offers following versions:

a) hollow shaft
b) according to special request

Hollow shaft reduction gears.

Larger hole in input shaft allows the cables, tubes
or additional shaft to pass through the reduction
gear. Suitable for application where rotation of
the input shaft is achieved by using a toothing
belt or similar arrangement.

Zdvitové a priebeZné otvory v nosnom telese

Celoutesneny reduktor

Vstupny hriadel'vo vyhotoveni:

a) priebezny otvor
b) podla poziadaviek

Vysoko presny reduktor s otvorom v hriadeli.
Velky priebeZzny otvor v hriadeli umoZriuje
prehod kdblov, hadic alebo ndhonovych hria-
delov. Vhodny pre aplikdcie ndhonu vstupného
hriadela cez ozubeny remeri a pod.
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Tab.2.3b: H series ordering specifications / Specifikdcia pri objedndvke H série

Series Shaft
Name Size Ratio version version
Ndzov  Velkost Prevodové pomery O celE Vyhotovenie hriadela
série H s
70 75 H 13 .
140 69,115 H 36 .
TS 170 69, 125 H 42,46 .
200 63,125 H 52,56 .
220 55,125 H 62,65 .

Note: Example of specification of the modified T Series TwinSpin reduction gear with motor flange: TS200 - 125 —-H- H56 — M235 - P231.
Identification (ID) M235 and P231 for a specific modification is set by the manufacturer.

Pozn.: Priklad oznacenia modifikovaného reduktora TwinSpin H série s motorovou prirubou: TS200 - 125 -H - H56 — M235 — P231.
Oznacenie M235 a P231 pre konkrétnu modifikdciu definuje vyrobca.

SERIESe SERIESG SERIES° SERIES°

Shaft version / Vyhotovenie hriadela

- ——
P

a Hollow shaft a Special shaft
Priebezny otvor Specidlny hriadel




Technical data / Technické parametre

SERIES@ sEriEs €@ seriEs @) series @

Tab.2.3c: Rating table ries / Tabulka menovitych parametrov H série

g \
— QE) 2
3 8 2 s 3 >
o} 3 o 3 5 ~§ © = S
3& 33 8 § g & o
s €% &§§ T N 5a§ $ 2
2 S5 £33 & S 52g+« g%§
S T8 537 c S =9s§ 28
cs 83 8% & B2 32Es 38
~ 23 22 322 © 5 wgeg £
2 s <=5 Sg 093y 29088 53
S 58 &£$S8 T < 53X 22 N T
8= 55 &5 £¢55 ggy Egss £5§
w2 g& 5SS &8st <83 &£5&8 &=
i TR [Nm] TmaX[Nm] Tem [Nm] N [rom] n
Ts70 75 13 50 100 250 2000
69
TS 140 e 36 200 500 1000 2 000
42 1050 2100
69
TS 170 a6 420 825 1650 2 000
42 1050 2100
125
46 825 1650
- 52 1780 3560
TS 200 56 712 1100 2200 2000
15 52 1780 3560
56 1100 2200
A 62 2750 5500
65 2000 4000
TS 220 1100 2000
o 62 2750 5500
65 2000 4000

RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED

1/ Mean statistical value. For further information see chapter Torsional stiffness,
Tilting stiffness.

2/ Load at output speed 15 [rpm].

3/ Tilting moment M___ value for F =0.If F_ =0, see chapter Tilting moment.

4/ Axialforce F, _ value for M =0.If M #0, see chapter Tilting moment.

5/ Effective speed can be also higher for lost motion bigger than 1 arcmin and for
low values of oil viscosity. For lost motion lower than 0,6 arcmin, please consult
effectively speed at manufacturer.

6/ Parameter depending on the version of high precision reduction gears.

7/ Parameter depending on the version of high precision reduction gears, ratios
and value lost motion.

8/ The values of parameters are informative. Exact value is depending on the
version of high precision reduction gears.

9/ The lower temperature of high precision reduction gears than 20°C will cause
higher no-load starting torque.

10/Depending on the duty cycle higher input speed may be still possible, please
consult at manufacturer.

© SPINEA

Max.spdtny moment 9)

o>
SN
T o
—~ =~ . 9 'E
13 5 § 5 28
O a 3 S — o £
2o = § =Y N 5 E =
I L w 2 N 2% =
Z2s 2 £ g3 £5 25 ©
$s z2-335 £ S o< oS82 x _
£¢ 8988 &2 =2 5% %9
55 Tpiz B 5s 28§ 8%
I 3¢38% £ g8 3¢ 3¢
O =23 EX 28 =SSR =8
«reml n_ [rpm] M, [Nm/arcmin] kt [Nm/arcmin] [Nm] [Nm]
2500 5500 35 7,5 0,14 13
1200 3500 1,6 110
340 55
1300 4500 1,5 130
1000 3200 2,5 180
1100 110
1300 3700 2,2 240
2700 4 250
1000 2000 200
3700 3 300
700 2 400 5 170
2 400 290
900 3400 3 350

PRAVO NA ZMENY BEZ PREDCHADZAJUCEHO UPOZORNENIA VYHRADENE

1/ Strednd tatistickd hodnota. Dalsie informdcie su uvedené v kapitole Torzné
tuhosti, Klopné tuhosti.

2/ ZataZenie privystupnej rychlosti15 [ot/min].

3/ Klopny momentM_ . hodnota pri F =0. Ak Fa=0, pozri kapitolu Klopny moment.

4/ AxidlnasilaF, . hodnota pri M =0. Ak M 0, pozri kapitolu Klopny moment.

5/ Efektivne otdcky moéZu byt aj vyssie pre hodnotu mitveho chodu vyssiu
chodu nizej ako 0,6 arcmin, prosim konzultovat efektivne otdcky u vyrobcu.

6/ Parameter zdvisly od verzie vysoko presného reduktora.

7/ Parameter zdvisly od verzie vysoko presného reduktora, prevodového pomeru
a hodnoty mrtveho chodu.

8/ Hodnoty parametrov st informativne. Presni hodnotu urcuje konkrétne
vyhotovenie reduktora.

9/ Pri teplotdch reduktora niZsich ako 20°C budu rozbehové momenty vyssie.

10/ Parameter zdvisly od zataZovatela cyklu, vyssia vstupnd rychlost je moznd,

prosim konzultujte u vyrobcu.
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Tab.2.3c: Continue / Pokracovanie

o
S M~ =
—~ v == N
=35 R S =
— = c < NS T
= v Y ~ N
- st 593 £ § g2 s 2 0
L £ S o =3 S S 55 9= o]
88 8% Bsf £ E 23 £ S ®
c s €2 £25835RK o2 5 S &2 £ ® v
5 s 2 I 2.8 £s T g RS g S © 3 L
= O COg S V.= = 5 o N =2 O (O < = c 'S Q
e 93 2 PEEE s EE 33 5 £ § £3 —
g2 o3 53 c585 2% 53 28 53 332 oS o
» 9 @ == X E5qQ 8 I == o = == £ =T w
i LM [arcmin] ATE [arcsec] H[arcmin] M _ oy [NM] F . [kN] F amax [KN]I 1[10* kgm?] m [kg] v
TS70 75 <1,5 +30 <1,5 142 2,8 4,1 0,061 1
69
TS 140 115 <1,0 +17 <1,0 1160 11,5 17 3,6 7,5
69 (Vp)]
TS 170 <1,0 +17 <1,0 2000 19,2 27,9 4,8 11,6 I'LJ
125 oC
L
63 wn
TS 200 <1,0 +15 <1,0 3300 21,1 31,7 18,2 20
125 o
55
TS 220 <1,0 +15 <1,0 4400 22,5 35,5 31 26 (Yp]
125 L
oc
Ll
Important notes: Dolezité upozornenia: v
+ Load values in tab. are valid for nominal life of L, =6000 [Hrs]. + Hodnoty zataZenia uvedené v tabulke platia pri nomindlnej Zivotnosti
« High precision reduction gears are preferred for L ,,=6000 [Hrs].
intermittent job (53-S8), output speed in application is + Vysoko presné reduktory st prednostne urcené pre rezimy prdce
inverted-variable. Continuous mode jobs (S1) is needed $3-58,t.. vystupnd rychlost'v aplikdcidch je reverzno-premenlivd.
to consult at manufacturer. Neprerusovany reZim prdce S1 je nutné konzultovat u vyrobcu.
« Sealing versions are described in chapter Assembly instructions. + Spdsoby utesnenia st popisané v kapitole Ndvod na montdz.
« Please consult max.speed in cycle with manufacturer. + Maximdilne otdcky v pracovnom cykle konzultujte s vyrobcom. w
« Values in tab. are for rated operating temperature. + Hodnoty v tabulke sa vztahuji na menovitu prevddzkovi teplotu. L
oc
L
(Vp)]

Ratios highlighted in bold are reccommended by Spinea because of optimized prices and delivery time.
Zvyrazneny prevodovy pomer odporiica Spinea ako optimdlnu verziu z hladiska ceny a dodania.
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Product characteristics / Charakteristika produktu

SERIES@ sEriEs €@ seriEs @) series @

........
¢ TwinSpin

2.4 M SERIES

M series represents high precision reduction TwinSpin gears
of mini sizes. The first representative of the series is the size TS
50, and in the near future we plan to introduce even smaller
TwinSpin gears that extend the M series. M series has retai-
ned all the qualities of the larger Spinea gears. In its category,
we can proudly say they represent the best gears in the mar-
ket. M series includes a completely sealed gears that are filled
with grease for lifetime. This design of reduction gears allows
the mounting of the load directly to the output flange or case
without required additional bearings.

Advantages

« small dimensions and compact design
fully sealed series
» simple installation possibilities
« zero- backlash reduction gear
« very low mass
« very high power density
» deep groove ball output bearing with very low
friction
« high performance of the reduction gear
« high precision
« high torsion rigidity
« high linearity of torsion chracteristics
» very low input inertia
« very good vibrations
very low friction and high efficiency

.o.. ..0.7/}7 Serier

2.4 M SERIA

M séria reprezentuje vysoko presné reduktory TwinSpin
mini rozmerov. Prvym predstavitelom danej série je velkost
TS 50, v blizkej buducnosti pldnujeme predstavit este mensie
reduktory TwinSpin, ktoré rozsiria danu M sériu. M séria si za-
chovala vsetky dobré vlastnosti z véicsich Spinea reduktorov.
MoéZeme hrdo prehldsit, Ze vo svojej kategdrii reprezentuju
najlepsie reduktory na trhu. M séria obsahuje kompletne
utesnené reduktory naplnené mazivom pre dlhodobu Zivot-
nost. Tdto koncepcia reduktorov zabezpecuje uchytenie breme-
na priamo na vystupnu prirubu alebo nosné teleso, bez pouZzitia
dalsich pridavnych loZisk.

Vyhody
» malé rozmery a kompaktny dizajn
« kompletne utesnend séria
« jednoduchd montdz
» bezvélovy reduktor
« velmi nizka hmotnost
« vysokd vykonovd hustota
» hlbokodrdzkové guléckové vystupné lozZiskd
s velmi nizkym trenim
» vynimocné viastnosti reduktora
« vysokd presnost
« vysokd torznd tuhost
« vysokd linearita torznej charakteristiky
« velmi nizka vstupnd inercia
« velmi dobré torzné vibrdcie

s v

« velmi nizke trenie a vysokad ucinnost

a) The mounting part of the case is located
on the output side of the high precision reduction

gear TwinSpin
Shape of the case

Tvar nosného telesa

b) The mounting part of the case is located
on the input side of the high precision reduction

gear TwinSpin

b) Upevriovacia ¢ast nosného telesa je umiestnend
na vstupnej strane vysoko presného reduktora TwinSpin

a) Upevriovacia ast nosného telesa je umiestnend
z vystupnej strany vysoko presného reduktora TwinSpin

a) Direct connection of shafts without couplings. Motor shaft is centred in the hole with key-way
a) Priame spojenie hriadelov bez spojky. Hriadel motora je centrovany na otvor s perodrdzkou

Input shaft connection

Pripojenie vstupného
hriadela

b) Indirect connection of shafts with rigid or flexible couplings
b) Nepriame spojenie hriadelov pomocou pevnej alebo pruznej spojky

c) Shafts are centred according to customer requirements

¢) Centrovanie hriadela podla pozZiadaviek zdkaznika

M series high precision reducers are produced in several modifications based on their specification of shaft and case, see Tab.2.4.a.
Reduktory M série sa vyrdbaju v niekolkych modifikdcidch, podla vyhotovenia hriadela a nosného telesa vid. Tab. 2.4.a.

© SPINEA
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Tab.2.4b: M series ordering specifications / Specifikdcia pri objedndvke M série

sececee
sececee
sececee
sececee

. Series Shaft version
sl Size Ratio NEISIon Vyhotovenie hriadela
Ndzov Velkost  Prevodové pomery Oznaéenie
série
P H S
TS 50 63 M 6 according to special request

podla poZiadaviek zdkaznika

Note: Example of specification of the modified TwinSpin reduction gear with motor flange:
TS 50 - 63 - M - P6- M235 - P231. Identification (ID) M235 and P231 for a specific modification is set by the manufacturer.

Pozn.: Priklad oznacenia modifikovaného reduktora s motorovou prirubou:
TS 50-63 - M- P6- M235 - P231. Oznacenie M235 a P231 pre konkrétnu modifikdciu definuje vyrobca.

SERIESe SERIES €@ SERIES° SERIES°

Shaft version / Vyhotovenie hriadela

© ‘ i IKS
. © |l -
ISIISY 7] 77T %r ST LLETZETZE
éﬁéé L 7 | ~ — /- T Z TIITITIIIIS
Ii-_m @ - —ft
a) P- Shaft with key-way b) H - Hollow shaft ) S- Special shaft
a) P- hriadel's drdzkou pre pero b) H - priebezny otvor ¢) S- Specidlny hriadel

© SPINEA
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Tab.2.4c: Rating table M series / Tabulka menovitych parametrov M s

g S 3 =3
S 5 (] = @ Bl
3 2 & B8 > 2 a2 RS
= = B = 5 2 = 8 o ‘v
‘E == > o S :g S > S w
g S 2 = &g = © o R = S =
o L2 F 529 - O [T £ 33 . "
= = C o N af <> D Y @ < w S c 9o = )
og £5% S055 5258 &8s ) 33 ow 2 g=
n 88 5% cSsg o288 z2 5 & 5§ s & g% o
2| BE gg2s 25 5% gs £ gg £ 5 S
L S R 2SS E 2§xE 2y 5w €3 g3 s 3 = 5
—_ 5 58 o0& < SCSS wgES £ ¥ RS c 3 20 " S 2=
% 88 ©3¥ L3355 ££382Q S S Us s = S 2
a's Q 5 > o e E 88—83 Ewg% o < v < X X X X — £ a ‘DN
g = o QL T I Q O5X2 &oTS T I T 9 c S 8 S o £ 9 S
L 38 xa S E <O0<X abkac x I o 3 == === [= ==
(Vp] . X
i TR [Nm] Tmax [Nm] T'Em [Nm] n, [rpm] oo [rpm] N [rpm] n. [rpm] Mt [Nm/arcmin] kt [Nm/arcmin]
TS50 63 18 36 90 2000 32 3000 5000 4 2,5
wn
L
oc
m s P - ”
v RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED PRAVO NA ZMENY BEZ PREDCHADZAJUCEHO UPOZORNENIA VYHRADENE
1) Mean statistical value 1/ Strednd statistickd hodnota
2) Load at output speed n, .=n,/i.for TS50 Mitis 32 [rom] 2/ Zatazenie privystupnych otdckachn,  =n,/i.pre TS 50 M je to 32 [ot/min]
3) Tilting moment M_ . atF =0.IfF # 0seepar3.5.1 3/Klopny momentM__ . priF =0. Ak Fa# 0 vid. ods.3.5.1
4) Radial force F_ . for F =0.IfF = 0 see par.3.5.1 4) RadidlnassilaF, . pre Fa=0. Ak F # 0vid. ods.3.5.1
(Vp] 5) Axial force F, . for F=0,M =0.IfM =0 par.3.5.1 5) Axidlna osovdsilaF, . max pre F=0, M =0. Ak M = 0 vid. ods.3.5.1
Ll 6)At50%n_ . (maxinput speed in cycle) 6) Pri50%n,_, . (max. trvalé vstupné otdcky pracovného cyklu)
_— 7) Applies to standard version of the high precision reduction gear wit| 7) Plati pre Standardnd verziu reduktora s hriadelom s perodrdzkou
) Appli dard version of the high isi ducti ith ) Plati pre Standardnu iu reduk hriadelt drdzk
oc shaft connected by a key-way 8) a2 - je vzdialenost pésobiska radidlnej sily od cela vystupnej priruby [ m]
L 8) a2 - is the distance of the radial force centre from the front of the output flange [m]
(Vp]
(V)]
L
oc
L
(Va]
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Performance characteristics / Vykonové charakteristiky
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3. PERFORMANCE CHARACTERISTICS

3.1 Nominal life calculation T, E, H, M series

The TwinSpin reduction gear’s nominal life is determined by the
service life of the bearings on the input shaft. This nominal life
time is limited by the material fatigue of the bearings. It does
not take into account other factors which may be a limit to the
practical lifetime, such as lack of lubrication contamination or
overload. Nominal life is a statistical value only.

It denotes that the probability is that 10% out of a large quan-
tity of reduction gears will likely fail in 6000 hours under rated
conditions due to material fatigue. For further explanations or
special calculations for your specific application, please contact
the sales department or your local sales representative.

Nominal life for given speed and load values can be calculated
as follows:

k -6000 nominal lifetime [Hrs]
L, -desired service life [hrs]

T, -average output torque [Nm]
n, - average input speed [rpm]
T, - nominal torque [Nm]

N, - nominal input speed [rpm]

3.2 Effective input speed (n_) T, E, H series

Effective input speed represents a limit for average working
cycle speed. In the case higher speed is required, please con-
tact the sales department.

3.2.1 Maximum continuous input speed
(n___) M series

< max

Maximum continuous input speed is the speed limit in sustained
operation mode S1. If higher speeds are required, please contact
the sales department of Spinea.

3.3 Maximum torque during acceleration and
braking (T )T, E H, Vi series

Due to inertial loads the torque applied during acceleration and

braking is higher than the rated value. The maximum allowable

torque, when the reduction gear starts or stops is shown in Tab.
2.1d, 2.2d, 2.3d, 2.4d.

© SPINEA

3. VYKONOVE CHARAKTERISTIKY
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3.1 Vypocet menovitej zivotnosti T, E, H, Vl série

Zivotnost vysoko presnych reduktorov TwinSpin je podmienend
Zivotnostou loZisk na excentroch vstupného hriadela. Vypoctovd
Zivotnost je dand medzou tnavy materidlu loZisk. Do tvahy sa ne-
brali iné faktory, ktoré by ovplyvriovali prevddzkovu Zivotnost ako
su napr. nedostatok maziva, znecistenie alebo pretaZenie. Menovitd
Zivotnost je iba statistickd hodnota.

To znamend, Ze 10% z celkového mnozstva vysoko presnych re-
duktorov zataZenych menovitymi hodnotami do 6 000 hod., bude
poskodenych inavou materidlu. Pre iné vysvetlenia alebo specidlne
kalkuldcie Specifickych aplikdcii, prosim kontaktujte obchodné od-
delenie Spinea alebo svojho obchodného zdstupcu.

Zivotnost pri inych hodnotdch otdéok a zatazenia sa vypocita na-
sledovne:

k - 6000 menovitd Zivotnost [hod]
L, - pozadovand Zivotnost [hod]

T, - priemerny vystupny moment [Nm]
n, - priemerne vstupné otdcky [ot/min]
T, - menovity moment [Nm]

R
n, - menovité vstupné otdcky [ot/min]

R

3.2 Efektivne vstupné otdcky (n_) T, E, H série

Efektivne vstupné otdcky predstavuju hrani¢ni hodnotu priemer-
nych otdcok pracovného cyklu. V pripade, Ze sa vyZaduji vyssie
otdcky, obrdtte sa na obchodné oddelenie firmy Spinea.

)

3.2.1 Maximdilne trvalé vstupné otdcky (n__
M série

Maximdlne trvalé vstupné otdcky predstavuju hrani¢nu hodnotu

otdcok v nepretrzitom pracovnom rezime S1. V pripade, Ze sa vyza-

duju vyssie otdcky, obrdtte sa na obchodné oddelenie Spinea.

3.3 Maximdlny akceleracny a brzdny moment
(T_.) T, E H, Msérie

Vzhladom na inercidlne zatazenie je moment, ktory p6sobi pocas
zrychlovania a brzdenia vyssi nez menovitd hodnota. Maximdlne
pripustné momenty pocas Startu a zastavovania vysoko presného
reduktora st uvedené v tabulkdch parametrov 2.1d, 2.2d, 2.3d, 2.4d.
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3.4 Maximum emergency torque (T __ )T, E, H,
I series

Emergency stop and shock load may be accompanied by torque
values higher than the nominal value. The maximum permissible
torque value is provided in Tab. 2.1d, 2.2d, 2.3d, 2.4d. It should be
noted that its occurrence is accidental and rare, and in no way
can it become a part of a regular working cycle.

3.5 Allowable radial-axial load and tilting
moment on the output flange T, E, H series

The radial and axial loads are acting independently thanks to the
integrated radial-axial output bearings. The allowed radial load
(F) is provided in the Rating Table in chapter 2. The tilting mo-
ment (Fig. 3.6) is expressed as follows:

3.4 Maximdlny moment pri niudzovom zasta-
veni(T )T, E, H, Msérie

Nudzové zastavenie a rdzové zataZenie mézu byt sprevddzané hod-
notou momentu, ktord je vyssia neZ menovitd hodnota. Maximdlne
pripustné hodnoty momentu su uvedené v tabulkdch parametrov
2.1d, 2.2d, 2.3d, 2.4d. Treba zdéraznit, Ze ide o ndhodné a zriedkavé
pripady, ktoré v Ziadnom pripade netvoria sucast riadného pracov-
ného cyklu.

3.5 Pripustné rddialno-axidlne zataZenie a klop-
ny moment na vystupnej prirube T, E, | série

Radidlne a axidlne zataZenia pésobia navzdjom nezd-
visle  vdaka integrovanym  radidlno-axidlnym  loZiskdm.
Pripustné  radidlne zataZenie (F) je uvedené v tabul-
kdch parametrov kapitoly 2. Klopny moment (Obr. 3.6) sa vyjadri
nasledovne:

radial load [N]
axial load [N]

a distance of action F_[m]
b distance of action F_[m]
M_ tilting moment [Nm]

FT
Fa

The allowable load for the tilting moment (M ) and the axial force
(F) is given in Fig. 3.5. The point whose coordinates (M_, F) lies in
the area under the line of the selected reduction gear. For exam-
ple, with TS 170 T, E, at an output speed of 15 rpm and L, =6000
[hrs], if the tilting moment is M =1500 [Nm], then the axial for-
ce may be max 10,7 [kN] (see Fig. 3.5). The allowable radial and
axial loads respectively, characterize the allowable dynamic load
which can be applied on a reduction gear.

For any detailed calculations of the given conditions please con-
tact the sales department or your local sales representative.

+F..b
a vzdialenost pésobiska sily F [m] F  radidlne zatazenie [N]
b vzdialenostpésobiskassily F [m] ~ F, axidlne zataZenie [N]

M_ klopny moment [Nm]

Pripustné zatazenie pri klopnom momente (M) a axidlnej sile (F)
je uvedené na Obr. 3.5. Bod so sdradnicami (M_, F) sa nachddza
v priestore pod ciarou zvoleného reduktora. Napr.: Privelkosti TS 170
T.E s vystupnymi otdckami 15 ot/min, Zivotnostou L, =6000[hod.] a
klopnym momentom M_=1500 [Nm], méZe byt maximdlna axidlna
sila 10,7 [kN] (pozri obr. 3.5). Pripustné radidlne resp . axidlne za-
tazenie charakterizuje pripustné dynamické zataZenie, ktoré méze
posobit na vysoko presny reduktor.

Pre podrobnejsie prepocty uvedenych podmienok kontaktujte pro-
sim obchodné oddelenie alebo svojho obchodného zdstupcu Spi-
nea.

© SPINEA
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Fig. 3.5: Relation between the tilting moment and the axial force
Vztah medzi klopnym momentom a axidlnou silou
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3.5.1 Allowable radial-axial load and tilting
moment on the output flange of IV series

M series output flange of the gear TwinSpin can transmit external
force effects from radial force F , axial force F_ and tilting moment
M_.The tilting moment is expressed as follows:

3.5.1 Pripustné radidlno-axidlne zataZenia
a klopny moment na vystupnej prirube
M séria

Vystupnd priruba reduktora TwinSpin M série méze prendsat von-

kajsie silové ucinky od radidlinej sily F_, axidlnej sily F, a klopného
momentu M_. Klopny moment vyjadrime vztahom:

M_  -tilting moment [Nm]

F -radial load [N]

F, -axialload [N]

b -armoftheforce F [m]

al -distance between the centre of the output bearings and the
face of the output flange [m]

a2 - distance between the centre of force F and the face of the output
flange [m]

a3 - distance between the centre of the output bearing A and the face

of the output flange [m]
a=al+a2 -arm of the force F to the
centre of the output bearings [m]
A, B - identification of the bearings
A - bearing of the output side of gear
B - bearing of the input side of gear

RAXx, RAy,RBx, RBy - identification of reaction in the axis x (axial direction)
and y (radial direction) in the bearings A,B
L1 - distance between the centres of output bearings [m]
L2 = a2+a3 - distance between the centre
of the force F and the centre
of the output bearing A [ m]

Tilting moment applied to the most loaded bearing A according
to Fig. 3.5.1 is expressed as follows:

M - klopny moment [Nm]
F - radidlne zataZenie [N]
F, - axidlne zataZenie [N]

b - vzdialenost pésobiskasily F_ [m]

al  -vzdialenost od stredu medzi vystupnymi loZiskami po celo vystupnej
priruby [m]

a2  -vzdialenost pésobiskassily F, od Cela vystupnej priruby [m]

a3 - vzdialenost od stredu vystupného loZiska A po celo vystupnej
priruby [m]

a=al+a2 -vzdialenost pésobiskasily F, po stred medzi vystupnymi

loZiskami [ m]

A, B -oznacenie loZisk

A - loZisko z vystupnej strany reduktora

B - lozZisko zo vstupnej strany reduktora

RAX, RAy,RBx, RBy - oznacenie reakcii v osi x (axidlny smer) a y (radidlny smer)
v loziskdch A,B
L1 - vzdjomnd vzdialenost stredov vystupnych lozisk [m]
L2=a2+a3 -vzdialenost pésobiskasily F, od stredu vystupného
loZiska A[m]

Klopny moment vztahovany na najviac zataZované loZisko A podla
0br.3.5.1 vyjadrime vztahom:

a3

al

a2

Fig. 3.5.1 The load of the M series gear and the angle of tilt / ZataZenie reduktora série M a uhol naklopenia

© SPINEA
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When checking external load TwinSpin gear of M series we proceed
as follows:

a) Allowable axial load
F <F
a a max
according to the Tab. 3.5.4

b) Allowable tilting moment
M <M
(4 € max
according to the Tab. 3.5.5

c) Allowable radial load
Fr S Frmax
according to the Tab. 3.5.6

d) The equivalent load
PrA<P
according to the Tab. 3.5.3

Pri kontrole vonkajsieho zatazZenia TwinSpin M série postupujeme
nasledovne:

a) Dovolené axidlne zataZenie
F <F
a amax
podla Tab. 3.5.4

b) Dovoleny klopny moment
MC S Mcmax
podla Tab. 3.5.5

¢) Dovolené radidlne zataZenie
FI S Frmax
podla Tab. 3.5.6

d) Ekvivalentné zataZenie
PrA<P
podla Tab. 3.5.3

Tab.3.5.1: The distance values a1, a3 and L1 from
Fig.3.5.1
Vzdialenost hodnét al,aA3alL1zobr.3.5.1

TS series M

Value / Hodnota al[m]
Value / Hodnota a3[m]
Value / Hodnota L1[m]

3.5.2 Capacity of output bearings |Vl series

The standard version of M series gears TwinSpin has as the out-
put bearings two completely sealed (2RS) deep groove ball be-
arings. The Table 3.5.2a describes the basic dynamic and static
load capacity of these two bearings and the Table 3.5.2b is used
to calculate the equivalent load of one output deep groove ball
bearing of the M series TwinSpin gear.

Tab.3.5.2a: Capacity of output deep groove ball bearing M Series

TS50
0,02
0,0095
0,021

3.5.2 Unosnost'vystupnych lozisk |V série

Standardnd verzia reduktorov TwinSpin M série md ako vystupné
loZiskd pouZité dve celoutesnené (2RS) hlboko drdzkové gulockové
loZiskd. V tabulke Tab. 3.5.2a je uvedend zdkladnd dynamickd a sta-
tickd unosnost tychto loZisk a Tab. 3.5.2b sluzi pre vypocet ekviva-
lentného zatazZenia jedného vystupného hlboko drdzkového guléc-
kového loZiska reduktora TwinSpin M série.

Unosnost vystupného hlboko drdzkového guléckového lozZiska reduktora M série

M series TwinSpin gear / Reduktor TwinSpin M série

Basic dynamic load capacity C [kN] / Zdkladnd dynamickd dnosnost C [kN]

Basic static load capacity C_ [kN]/ Zdkladnd statickd anosnost C_ [kN]

© SPINEA
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Tab. 3.5.2b: Calculation of the equivalent load of one output deep g

roove ball bearing of the M series

Vypocet ekvivalentného zataZenia jedného vystupného hlboko drdzkového gulkového loziska reduktorov TwinSpin M série

. . . Rx/Ry<=e Rx/Ry>e
Dynamic equivalent radial load Rx/Co e
Dynamické ekvivalentné X Y X Y
radidlne zataZenie
Pr=X.Ry +Y.Rx 0,014 0,19 2,30
0,028 0,22 1,99
Equivalent Radial Values X and Y are 0,056 0,26 1,71
Load in the right Table
Hodnoty Xa 'Y su v tabulke vpravo 0,084 028 1,55
Ekvivalentné radidlne 6 1 0'30 145
zataZeni Static equivalent radial load 0’1 7 0’3 4 1 0 0,56 1’31
Statické ekvivalentné radidlne ! ! !
zataZenie Por = 0.6 Ry + 0.5 Rx
0,28 0,38 1,15
if value / ked hodnota 0,42 0,42 1,04
Por< Ry, Por = Ry 0,56 0,44 1,00

Where Rx, Ry - means the reaction in bearings A, B, ie identified as RAx, RAy, RBx, RBy according to Fig. 3.5.1
Pricom Rx, Ry - predstavujt reakcie v loZiskdch A, B t.j. s oznacenim RAx, RAy, RBx, RBy podla Obr. 3.5.1

3.5.3 Allowable load of the output bearings
M series

The Table of nominal values Tab. 3.5.6 shows the allowable ra-
dial force F __, allowable axial load F, __ and allowable tilting
moment M___ applied to the output flange of the TwinSpin
M series gear according to Fig.3.5.1. This is the load at which the
gear achieves a nominal life of its output bearings L,, = 6000 Hrs
at the nominal output speed n__ .
Life of the output ball bearing for equivalent radial load.
The speed,n” can be determined from the formula:

L,, - life [hour]

n - operational speed [min-1]

C, - basic dynamic load of the bearing [N]
P - equivalent radial load [N]

3.5.3 Dovolené zatazenie vystupnych lozisk
M série

V tabulke menovitych hodnét Tab 3.5.6 je uvedend dovolend radi-
dlnasila F___, dovolend axidlnasilaF, _ a dovoleny klopny mo-
mentM__, pbsobiace na vystupnd prirubu reduktora TwinSpin M
série podla Obr.3.5.1. Ide o zataZenie, pri ktorom reduktor dosahuje
menovitu Zivotnost'vystupného loZiska L, = 6000 hodin pri menovi-
tych vystupnych otdckachn,_ .
Zivotnost guléckového vystupného loZiska pre ekvivalentné radidl-
ne zataZenie pre otdcky ,n" uréime zo vztahu:

L,,-Zivotnost [hod]

n - pracovné otdcky [min-1]

C, -zdkladnd dynamickd unosnost loZiskd [N]
P -ekvivalentné radidlne zataZenie [N]

Performance characteristics / Vykonové charakteristiky

The equivalent radial load can be determined from the formula:
Ekvivalentné radidlne zataZenie ur¢ime zo vztahu:

Tab.3.5.3: Equivalent maximum radial load on the output bearing of the M series

Ekvivalentné max. radidlne zataZenie vystupného loZiska M série

M series high precision reduction gear (L, ,=k,n=n_ ) TS 50
Vysoko presny reduktor M série (L,,=k n=n_ )

Ratio i 63
Prevodovy pomer i

Equivalent max. radial load of the output bearing P, _ [N] 2100

Ekvivalentné max. radidlne zataZenie vystupného loZiska P [N]

© SPINEA



Performance characteristics / Vykonové charakteristiky

$ Twin
[ )

. .
§p|n

3.5.4 Allowable axial load F .. Viseries

Tab. 3.5.4 shows the maximum allowable axial load F

a max /

where the arm of the force is b=0 (Fig. 3.5.1) and F =0 and M _=0.

Tab.3.5.4: Allowable axial load F

amax

Dovolené osové zatazenie F, __ vystupnych loZisk M série
amax

3.5.4 Dovolené osové axidlne zataZeniaF,
M série

V Tab. 3.5.4 je uvedené maximdlne dovolené osové axidlne zatazZe-
nieF, ., pricom rameno pésobiska tejto sily je b=0 (obr. 3.5.1) a F =0

amax

aM=o.

on the output bearings of the M series

M series high precision gear / Vysoko presny reduktor M série
(Lo=kn=n_)

rout’

Ratio i /Prevodovy pomer i

Allowable axial load F,
(F =0, M =0, b=0)

M series

<€ max

3.5.5 Allowable tilting moment M

When only the external tilting moment M_is applied to the output
flange of the M series TwinSpin gear, then the following applies to
the maximum value M___ inTab. 3.5.5 of this moment:

[N]/Dovolené osové zatazenieF,

TS 50

63

N1 1900

3.5.5 Dovoleny klopny moment M
M série
Ak p6sobi na vystupnt prirubu reduktora TwinSpin M série iba von-

kajsi klopny moment M, potom pre maximdlnu hodnotu M_
v Tab. 3.5.5 tohto momentu plati:

c¢max

ax

Tab.3.5.5: Allowable tilting moment at the output flange of the M series high precision reduction gear
Dovoleny klopny moment na vystupnu prirubu vysoko presného reduktora M série

M series high precision gear /Vysoko presny reduktor M série
(Lo=kn=n_)

rout’

Allowable tilting moment M___ [Nm]/Dovoleny klopny momentM___ [Nm]

3.5.6 Allowable radial load F max M series

The allowable radial load values F

ma 1T F.=0 (Tab.3.5.6) are calcu-
lated from the formula:

© SPINEA

TS 50
44

3.5.6 Dovolené radidlne zataZenie F
M série

ax

Hodnoty dovoleného radidlneho zataZenia F

max GK F.=0 (Tab. 3.5.6)
vypocitame podla vztahu:
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" M. max
= (a, +a; +L,)

Tab.3.5.6: Allowable radial load on the output flange of the M series

Dovolené radidlne zatazenie na vystupnej prirube reduktora M série

M series high precision reduction gear / Vysoko presny reduktor M série

( L1o = k’ n =nrout v Fa=o) 1530
Allowable radial load / Dovolené radidlne zataZenie F, _ [N] 44/ (a2+0,0305)
Allowable radial load for / Dovolené radidlne zataZenie pri

1440N
a2=0, F___[N]

Where a2 is the distance between the centre of the force F and the face of the output flange [m] Fig.3.5.1
Pricom a2 je vzdialenost pésobiska sily F. od Cela vystupnej priruby[ m] obr.3.5.1

3.5.7 Allowable load on the output flange of
the M series high precision reduction
gear when applying the radial force F,
and axial force F,

When both the radial force F and axial force F, are applied to
the output flange, then according to Tab. 3.5.2b we calculate the

3.5.7 Pripustné zataZenie na vystupnu prirubu
vysoko presného reduktora M série pri
pésobeniradidlnej F aj axidlne sily F,

Ak sucasne pésobi na vystupnu prirubu radidlne zataZenie F_a axidl-
ne zatazenie F_, potom podla Tab. 3.5.2b vypocitame ekvivalentné

equivalent load as follows: zataZenie nasledovne:

Fyb + F(a; +a
Pra = x.({ 2 LI'_{; ’H) +Y.E,
r
_ (s
bra=x.(;—F) + Y.k

Where the coefficients X and Y are calculated by Tab. 3.5.3 as follows:  Pricom koeficienty X a Y vypocitame podla Tab.3.5.3 nasledovne:

RAx F,

RAy ~ ((Fo.b + Fr.(ay + a3))
L, —F
RAx __F,
RAy ( M, )
Ly —F

© SPINEA
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3.6 Tilting rigidity and deflection angle of the
output flange T, E, H, M series

The twinspin reduction gears are able to withstand external for-
ces and moment loads by means of integrated output bearings.
When the output flange is loaded, the flange deflection angle
is proportional to the applied tilting moment. The moment rigi-
dity (M,) is a tilting moment, at which the output flange deflects
by the angle © =1".

The M values are given in the rating Table in chapter 2. The tilting
angle of the output flange (Fig. 3.6 and 3.5.1) can be determined
as follows:

® output flange tilting angle [arcimin]
M, moment rigidity [Nm/arcmin]
F. radial road [N]
F axial road [N]
a distance of action F_[m]
a=al+a2
al=L/2
b distance of action F_[m]

Output flange is fixed from both sides.
Radial load is 2xF,.

Fig. 3.6a: Load and the tilting moment on the output flange
T,E, H, M series
ZataZenie a klopny moment vystupnej priruby
T, E, H, M série

3.7 Torsional stiffness, lost motion and back-
lash T, E, H, M series

If the input shaft and the case are fixed and a torque is applied to
the output flange, then the load diagram has a shape of a hyste-
resis curve (Fig. 3.7a).

Lost motion (LM) is a pitch angle of the output flange at +3% no-
minal torque measured on the centerline of the hysteresis curve
(Fig. 3.7a).

© SPINEA

3.6 Klopnd tuhost a uhol vychylenia vystupnej
priruby T, E, H, M série

Vysoko presné reduktory TwinSpin dokdZu prendsat vonkajsie sily a
momentové zatazenia pomocou integrovanych vystupnych lozisk.
Pri zatazeni vystupnej priruby je uhol vychylenia priruby imerny
prislusnému klopnému momentu. Momentovd tuhost M, je klopny
moment, pri ktorom sa vystupnd priruba vychyli o uhol © =1’ Hod-
noty M, su uvedené v tabulke menovitych hodnét Kapitola 2. Klopny
uhol vystupnej priruby (Obr. 3.6 a 3.5.1) sa stanovi nasledovne:

® klopny uhol vystupnej priruby [arcmin]

M, momentovd tuhost [Nm/arcmin]

F radidlne zataZenie [N]

F. axidlne zataZenie [N]

a vzdialenost pésobiskassily F. [m]
a=al+a2
al=L/2

b vzdialenost pésobiska sily F, [m]

Vystupnd priruba je upevnend z oboch strdn.
Velkostradidlnej sily je 2xF .

[ ] Ih

a1D

L

- »

Fig. 3.6b: Load and the tilting moment on the output flange
T, E, H series
ZataZenie a klopny moment vystupnej priruby
T, E, H série

3.7 Torznd tuhost, mrtvy chod a neziaduca
véla T, E, H, M série

Ak vstupny hriadel a teleso su zaistené proti otd¢aniu a kratiaci mo-
ment pdsobi na vystupnu prirubu, potom graf zatazenia md tvar
hysteréznej krivky (Obr.3.7a).

Mrtvy chod (LM) je uhol natolenia vystupnej priruby pri £3% me-
novitého krutiaceho momentu meranom na strednici hysteréznej
krivky (Obr. 3.7a).
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Torsional angle
Torzny uhol |

Hysteresis loss
Hysterézna strata

1

=3%_ 3%

1
= ! -
i 100%
Rated moment
Menovity moment
Lost motion
Mrtvy chod

Fig. 3.7a: Hysteresis curve and the definition of stiffness T, E, H, M series
Hysterézna krivka a definicia tuhosti T, E, H, M séria

Torsional stiffness (k) is defined as follows:

The torsional stiffness and lost motion values are provided in Ra-
ting Table in chapter 2. The torsional stiffness values are statistical
values for the particular reduction ratio. High precision reducti-
on gears with hysteresis and lost motion of <0.6 [arcmin] can be
supplied on request.

The hysteresis characteristic of TS 140-139-TB with the lost moti-
on under 0.5 [arcmin] is illustrated in Fig. 3.7b.

Torznd tuhost (k) je definovand nasledovne:

Hodnoty torznej tuhosti a mfitveho chodu su uvedené v tabulkdch
parametrov Kapitoly 2. Hodnoty torznej tuhosti su statistické hod-
noty konkretného redukéného pomeru. Vysoko presné reduktory
TwinSpin s hysteréziou a mitvym chodom <0.6 [arcmin] mozno do-
dat'na poZiadanie.

Hysterézna charakteristika TS 140-139-TB s mitvym chodom pod 0.5
[arcmin] je zndzornend na Obr.3.7b.

Hysteresis / Hysterézia

600

Lost motion
Mrtvy chod 0,384 arcmin

Torsional angle (arcsec) / Torzny uhol (arcsec)

=600

Loading (Nm) / ZataZenie (Nm)

Fig. 3.7b: Hysteresis curve of TS 140-139-TB
Hysterézna charakteristika TS 140-139-TB

© SPINEA
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3.8 Vibrations T, E, H, M series

Vibration is a torsional vibration indicated in a peripheral dire-
ction of an inertia load driven by the reduction gear. Low vibra-
tion is extremely important for applications where high precisi-
on contouring is required. For example, the tool center point of
the end point of robot has to follow desired trajectory as close
as possible. If robot joints vibrate, the trajectory tracking is
poor. Added axes of a machine tool is another application exam-
ple when very high running smoothness of a reduction gears is
required.

Accelerometer installed on a defined lever arm registers the vi-
bration of an inertia load. Reference measurement of peripheral
acceleration and position deviation is shown in Fig. 3.8 .
TwinSpin runs extremely smoothly. Forinput speed higher than
500 rpm peripheral deviation is about 10 um. The external diame-
ter amplitude’s value of the high precision reduction gear LFD/
LFA will settle down by reaching and exceeding the input speed
900 rpm.

Because of this reason we have chosen max. input speed 900 rpm
for evaluation of the torsional vibration.

3.8 Vibrdcie T, E, H, M série

Ide o torzné vibrdcie v obvodovom smere inercidlneho zataZenia
pohdrianého redukénym prevodom. Malé vibrdcie st mimoriadne
dolezité pri aplikdciach, v ktorych sa vyzaduje presné sledovanie ob-
rysov. Napriklad stred ndstroja koncového bodu robota musi sledo-
vat'stanovent drdhu ¢o mozno najpresnejsie. Ak kiby robota vibruj,
sledovanie drdhy je velmi slabé. Dalsim prikladom aplikdcie, ktord si
vyZaduje velmi hladky chod vysoko presného reduktora, st pridavné
osi obrdbacich strojov.

Akcelerometer namontovany na pdkovom ramene zaznamendva
vibrdcie inercidlneho zataZenia.

Referencné merania periférnej akcelerdcie a polohovej odchylky
st uvedené na Obr.3.8. Chod vysoko presného reduktora TwinSpin
je mimoriadne hladky. Pri vstupnej rychlosti nad 500 ot/min pred-
stavuje obvodovd odchylka asi 10 um. Pri dosiahnuti a prekroceni
vstupnej rychlosti 900 ot/min sa hodnota amplitudy vonkajsieho
priemeru reduktora LFD/LFA ustdli.

Z tohto dévodu sme pre vyhodnotenie torznych vibrdcii zvolili maxi-
mdlne vstupné otdcky 900 ot/min.

Vibrations / Vibrdcie

100
6‘:/1
E a0
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- o
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3
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=
E_ 50
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w
o
2 @
a
E a
10
o
0 100 200 300 Elii]

—— LFA (mm.s?)

= LFD (um)

500

600 TO0 800 1000

Input speed [rpm] / Vstupnd rychlost  [U/min]

Fig. 3.8: Vibrations of the TS 170-105-TC / Vibrdcie pre TS 170-105-TC

3.9 Angular transmission accuracy T, E, H, |
series

Angular transmission error is the difference between a theore-
tical output angle of rotation and the actual angle of rotation. The
angular transmission error for TwinSpin high precision reduction
gear is typically 1 arcmin or less Fig. 3.9 shows an example of the
angular transmission error measured on a specific TwinSpin re-
duction gear TS 140-139-TB. The influence of load on the angular
transmission accuracy is relatively low.

© SPINEA

3.9 Meranie chyby uhlového prenosu T, E, H, M
série

Chyba uhlového prenosu je rozdiel medzi teoretickym vystupnym
uhlom otdcania a skutocnym uhlom otdcania. Chyba uhlového
prenosu vysoko presného reduktora TwinSpin je menej ako 1
arcmin. Na Obr. 3.9 je zndzorneny priklad chyby uhlového prenosu
meranej na konkrétnom vysoko presnom reduktore TS 140-139-TB.
Vplyv zataZenia na presnost uhlového prenosu je relativne nizky.
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Fig. 3.9: Angular transmission error measurement / Meranie chyby uhlového prenosu

Measuring conditions

Model: TS 140-139-TB
Load conditions: no load

3.10 No-load starting torque T, E, 1, M series

The no-load starting torque is a quasi-static torque required to
start rotation of the input shaft, if no load is applied to the output
flange. Rating tables provide values for starting torque, statisti-
cally evaluated from current production tests. Attributes in table
refer only temperature 20°C.

For temperature of the gear lower than 20°C there will be higher
no load starting torque. For specific application, please consult at
manufacturer Spinea.

3.11 Back-driving torque T, E, H, V series

Back-driving torque is the torque applied on the output flange
that is required to start rotation of the input shaft under no load.
Chapter 2 provides values for back-driving torque, statistically
evaluated from the current production tests.

Podmienky merania
Model: TS 140-139-TB
Podmienky zataZenia: Ziadne zataZenie

3.10 Rozbehovy moment bez zatazenia
T, E, H, M série

Rozbehovy moment bez zatazenia je kvdzi staticky moment potreb-
ny na zacatie otdcania vstupného hriadela, ak na vystupnu prirubu
nep6sobiZiadne zataZenie. Uvedené hodnoty rozbehového momen-
tu su Statisticky vyhodnotené na zdklade momentdlnych vyrobnych
skusok. Hodnoty v tabulke sa vztahuju iba na teplotu 20°C.

Pri teplotdch reduktora nizsich ako 20°C budu rozbehové momenty
vyssie. Pre potreby specidlnych aplikdcii, prosim konzultujte obchod-
né oddelenie Spinea.

3.11 Spdtny moment T, E, H, M série

Spdtny moment je moment aplikovany na vystupnej prirube, ktory
je potrebny na zacatie otdcania vstupného hriadela, ktory nie je za-
tazeny. V tabulkdch parametrov Kapitoly 2 mdme hodnoty spdtné-
ho momentu. Tie su Statisticky vyhodnotené na zdklade momentdl-
nych vyrobnych skusok.

© SPINEA
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3.12 Maximum tilting moment of the input
shaft (M_, )T, E, H, M series

Since the input shaft is supported on both sides by bearings, ra-
dial loads F_may be applied to the input shaft. The tilting mo-
ment on the input shaft, resulting from radial load (Fig.3.12a T, E,
H series Fig. 3.12b M series), can be calculated as follows:

M_, allowable tilting moment [Nm]

M, =F_ .a - valid for T, E, H series
M, =F, .a +F_ .b_ -validforMseries

a
Fnr

distance of action [m]
radial load [N]

Allowable tilting moment M_, on the input shaft are provided in
Tab. 3.12.

3.12 Maximdlny klopny moment vstupného
hriadela (M_, ) T, E, H, VI série

Podpora vstupného hriadela na oboch strandch loZiskami umoZzriu-
jeradidine zataZenie F, na tento hriadel. Klopny moment na vstup-
nom hriadeli, ktory je vysledkom radidlneho zataZenia( Obr. 3.12a
T,E, H séria Obr. 3.12b M séria) sa vypocita nasledovne:

M_, pripustny klopny moment [Nm]

M_ =F._.a -platipre T, E, H sériu
M. =F,.a + F..b  -platipre M sériu

a  vzdialenost zataZujucej sily [m]

F  radidlne zatazenie [N]

nr

Hodnoty pripustného klopného momentu M_,na vstupnom hria-
deli st uvedenév Tab. 3.12.

Tab. 3.12: Allowable tilting moment M, on the input shaft under rated conditions as per rating tables in chapter 2

Pripustny klopny moment M _, na vstupnom hriadeli za podmienok uvedenych v tabulkdch parametrov Kapitoly 2

VeSIII::st' TS50 TS60 TS70 TS80 TS110 TS140 TS140 TS170 TS170 TS200 TS200 TS220 TS220 TS240 TS300

M T TEH TE TE TE H TE H TE H E H T T
M, [Nm] series series series series series series series series series series series series series series ~ series

3 6 11 16 35 68 25 126 60 157 95 210 127 260 378

il F"h i _
FI‘II’1 %
S SN SRR || SR

é : £ —

i i o

| | Fay (l[\[[

i i LI ===

an

i a (R S

———

ﬂ|.'| ﬂzh

Fig. 3.12a: Radial load of the input shaft T, E, H series
Radidlne zatazenie vstupného hriadela T, E, H série
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Fig. 3.12b: Radial load of the input shaft M series
Radidlne zatazZenie vstupného hriadela M série
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3.13 Efficiency chart T, E, H, M series

The efficiency of the TwinSpin reduction gears depends on the
given lost motion, input speed, load, the grease temperature, and
the TwinSpin size. Fig. 3.13 shows an example of an efficiency cur-
ves of reduction gears.

= 500 rprm_50°C  — 1000 rpm_50°C
—— 2000 rpm_51°C

—— 1500 °C rpm_S0°C
2500 rpm_53°C  —— 3000 rpm_S4°C

Efficiency/ Uginnost [%]

; B i 1w 4 1B LB
Output torque/ Vystupny moment [Nm]

TR=18 Nm

H=0,7 arcmin

LM = 0,56 arcmin

TS 50-63-M-P6

Temperature of gear case / Teplota nosného telesa
reduktora = 60 °C

—— rpm 2000 rprn 1500 —— rpm 1000 —— rprn S00

Z

/

Efficiency/ Ucinnost' [%]
cEHEESE38aE

T WM om oW B o4 o % & W W
Output torque/ Vystupny moment [Nm]

TR=78Nm

H=0,87 arcmin

LM =1,0 arcmin

TS 80-85-TB-P8

Temperature of gear case / Teplota nosného telesa
reduktora = 45 °C

3.13 Graf u¢innosti T, E, H, M série

Ucinnost’ vysoko presnych reduktorov TwinSpin zdvisi od hod-
nét mrtveho chodu, vstupnych otdcok, zataZenia, teploty maziva
a velkosti TwinSpin. Na Obr. 3.13 st zndzornené krivky tcinnosti vy-
branych vysoko presnych reduktorov TwinSpin.

—— rprn 2000 rpm 1500 —— rpm 1000 —— rpm S00
P |
S
v ®
8 m /,Ai
S
5 ] _.-ﬂ'"'f
g =
2 o
o B
S ol 7
£ s e
o
o 7 1 n % 13 a2 a
Output torque/ Vystupny moment [Nm]
TR=50Nm

H =0,70 arcmin

LM = 0,38 arcmin

TS 70-75-TB-P11

Temperature of gear case / Teplota nosného telesa
reduktora = 45 °C

rpm 3000 —— rpm 2500 —— rpm 2000
rprm 1500 —— rpm 1000 —— rpm 500
100
g W
W ED
v
S m
;% 50
S s E
Il
< e
QL i 7
£ o
Yo
] v T
o 14 8 LH 56 T a4 - n

Output torque/ Vystupny moment [Nm]

TR=122Nm

H=0,43 arcmin

LM = 0,34 arcmin

TS 110-89-TB-P14

Temperature of gear case / Teplota nosného telesa
reduktora = 45 °C

Fig. 3.13: Efficiency charts / Grafy ucinnosti

© SPINEA



Performance characteristics / Vykonové charakteristiky

Output torque/ Vystupny moment [Nm]
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Fig. 3.13: Efficiency charts / Grafy tcinnosti
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3.14 Rotary direction and reduction ratio
T, E, H, M series

In the following equations, +i _, represents input and out-
put rotation in one direction, -i  represents input and output
rotation in the opposite direction. The available reduction ratio “i”
values are provided in the rating tables in chapter 2.

speed

input

speed

output

3.14 Smer otdcania a prevodovy pomer
T, E, H, M série

V' nasledujucich rovniciach +i_, predstavuje vstupné a vystupné
otdcanie v jednom smere, -i . predstavuje vstupné a vystupné otd-
canie v opacnom smere. Hodnoty prevodové pomeru “i” su uvedené
v tabulkdch parametrov Kapitoly 2.

rychlost

vstup

rychlost

vystup

Speed
Reduction
ZniZenie rychlosti : :
: Input/ Vstup: . Input / Vstup: . Input / Vstup:
: Output flange / Vystupnd priruba  : Case / Teleso : Case / Teleso
: Output / Vystup: : Output / Vystup: : Output / Vystup:
¢ Input shaft / Vstupny hriadel ¢ Input shaft / Vstupny hriadel ¢ Output flange / Vystupnd priruba
: Fixed / Fixné: : Fixed / Fixné: : Fixed / Fixné:
: Case / Teleso : Output flange / Vystupnd priruba  : Input shaft / Vstupny hriadel
: i, =i 5 i =i+ 5 = A4
1
Speed
Acceleration
Zrychlenie
: Input / Vstup: . Input / Vstup: . Input / Vstup:
: Output flange / Vystupnd priruba  : Case / Teleso : Case / Teleso
: Output / Vystup: : Output / Vystup: : Output / Vystup:
¢ Input shaft / Vstupny hriadel ¢ Input shaft / Vstupny hriadel ¢ Output flange / Vystupnd priruba
: Fixed / Fixné: : Fixed / Fixné: : Fixed / Fixné:
: Case / Teleso : Output flange / Vystupnd priruba  : Input shaft / Vstupny hriadel
1= ; : 1= 1 : 1= i
i i+1 i+1
Input / Vstup: \
Differential :
configuration Output / Vystup: \
Diferencidlovd ‘
konfigurdcia
Fixed / Fixné:

All three parts can rotate
. VSetky tri casti sa mézu otdcat

© SPINEA
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Selection procedure / Postup vyberu

4. TWINSPIN SELECTION PROCEDURE

4.1 Working cycle diagram T, E, H, M series

maximum output torque at acceleration [Nm]
output torque at constant speed [Nm]
maximum output torque at deceleration [Nm]
max. output torque at emergency stop [Nm]
allowable emergency torque

acceleration time[s"]

constant motion time [s]

deceleration time [s']

idle time [s]

working cycle time [s']
maximum continuous input speed [min-1]
average input speed at acceleration [rpm]
input speed at constant motion [rpm]
average input speed at deceleration [rpm]
. maximum input speed [rpm]

[

— —
o

o
x

RN N ‘3"_| 3_|

€ max

N

3 3 3 3 35
w

ma:

radial output flange load [N]
F,.F,. radial output flange load during acceleration, during
constant speed and during deceleration [N]
F axial output flange load [N]
a radial load effects arm F_[m]
b
i

Fr
F

rn’ 3/

axial load effectsarm F_[m]
reduction ratio

Outut torque

4. POSTUP VYBERU REDUKTORA TWINSPIN

4.1 Diagram pracovného cyklu T, E, H, M série

T, maximdlny vystupny moment pri zrychleni [Nm]
T, vystupny moment pri konstantnej rychlosti [Nm]
T, maximdlny vystupny moment pri brzdeni [Nm]
T . Max. vystupny moment pri nidzovom zastaveni [Nm]
dovoleny nudzovy kratiaci moment
t, cas zrychlenia [s]
t, cas konstantného pohybu [s]
t, cas brzdenia [s']
t, cas necinnosti [s]
cas pracovneho cyklu [s7]
maximdlne trvalé vstupné otdcky [min-1]
priemernd vstupnd rychlost pri zrychleni [ot/min]
vstupnd rychlost pri konstantnom pohybe
priemernd vstupnd rychlost pri brzdeni [ot/min]
wax MAximdlna vstupnd rychlost [ot/min]
F  radidlne zataZenie vystupnej priruby [N]
F.,.F, F radidlne zataZenie na vystupnej prirube pocas
zrychlenia, konstantnej rychlosti a pri brzdeni [N]
F, axidlne zataZenie vystupnej priruby [N]
a rameno ucinkov radidlneho zataZenia F [m]
b rameno Gcinkov axidlneho zatazenia F_ [m]
i prevodovy pomer

T3 M.
rFy
el
()
g n2
2 n3
3_ { IS/ A EESORRSE S = SR D/ S
£
|
t3 t4

t1 t2

Fig. 4.1: Working cycle / Pracovny cyklus

In case the working cycle is different from the one shown, plea-
se supply the drawing and values of your working cycle. These
values are important, so that we can effectively determine the
lifetime of the TS reduction gears.

© SPINEA

Ak sa pracovny cyklus odliSuje od zndzorneného pracovného cyklu,
prosime Vds o dodanie vykresu a hodnét vdsho pracovneho cyklu.
Tieto hodnoty su délezité, aby sme mohli spravne urcit Zivotnost vy-
soko presnych reduktorov TwinSpin.
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Selection procedure / Postup vyberu

4.2 Selection flowchartT, E, - series

10 10 104 0.3
£y Ty 3 bt T2 3 + .. +r,..n,‘.T,‘T)

1.Calculation of the average output torque

(Ta)

_ bunyHtana Lty

2. Calculation of the average input speed
Ma [T

(na)

Y
3. Preliminary reducer selection from the

rating table

T, =
o tyyHtp gt ot tniin

Correction of the reducer size or
S —— ]

reduction of its load

v
4. Service Life calculation (L) ne (T »
[‘h = k‘“—a. (:—n)

> desired
Ly = desir NO

Tr~ nominal output torque

nr - nominal input speed
k - nominal service Life 6000 (Hrs)

service life
N 5. Effective speed check Na<Net
NO
) 6. Input speed check
See Chapter 3.4. NO
7. Acceleration and braking Ti, Ts< 2xTror
torque check To, T2=2,5xTe
L 8. Emergency torque check " Tom< 5xTx
NO
Main roller bearing capacity _ Fr.a+Fab
rhark Mt
.| 9.0utput flange deflection (@)=desired
angle (®) check angle
10 10 104 0.3
F Ty Fry T 4n Fa T+ L+t n, Fry T
£a [ST PR E PN PRASNE § S5 Y
10. External .
load check Lue = desired - "I_a
15 (FenY3
= k25 (Fm)3
th‘ n k-nwl. (Fra)
(M., F.) lies in the Final reducer
NO range for reducer Lt selection -+
M =F..a+Fy.b

Fig. 4.2: Flowchart
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[ J [}
¢ TwinSpin
[ ) (J

1.Vypocet priemerného vystupného
momentu (T,)

2. Vypocet priemernej vstupnej rychlosti
(ny)

4.2 Vyvojovy diagramvyberu T, E, H série

10

=(

ng

L) w 10y 0.3
by Ty 3 HameTa 3 4 .+, Ty 3
Mt Lt iy,

_ L ttang+ g

[T
v
3. Predbeind volba reduktora z tabul'ky
menovityeh hodnot
Kaorekeia velkosti reduktora
B alebo zniZenie jeho zataZenia < d
h 4
4. Vypodet Zivotnosti (L) L
‘o Tr — menovity vystupny moment
ng — menovita rychlost’ vstupného hriadela
k — menovitd Zivotnost” (6000 hod.)
Ly = Pozadovand
Fivolnost’ NIE
5. Kontrola efektivnej N,
™  rychlosti ‘
6. Kontrola vstupnej S -
—> . . >
rychlosti
Kapitola 3.4.
7. Kontrola akceleracného Ty, T: < 2xTgor
™ abrzdiaceho momentu Ti Ty 2,55 Ty
8. Kontrola momentu pri N Tom = 5xTg
—> nudzovom zastaveni "
NIE
Kontrola kapacity hlavného 0= FratFab
My

valéekového lariska

(©) vystupnej priruby

9. Kontrola uhla vychylenia

10. Kontrola
vonkajiieho
zatazenia

h 4

Kapitola 3.5.

NIE

Fig. 4.2:

Ly, 2 poZad. .
Fivotnost’ onk="4
.
15 RY3
Ly = k—. (=
e Tout Fra)

(M, F,) leZi

reduktora

(&)= poZad.
uhol

10 L) 104 0.3
Fo= t3.n3.Fpqy 3 +ta.n5.Fea 3 + . 4t Frp 3
ra [

NIE

Koneéna volba
reduktora

v rozsahu

M = Fr.a+Fp.b

Vyvojovy diagram
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4.2.1 M series selection flowcharts

1.Calculation of the average output torque
(Ta<Ts)

Y

2. Calculation of the average input speed

=

10

10

0,3

10
t-]_.ﬂl.T-]_T‘th.ﬂz.TzT‘f s +tﬂ.nn.TnT
[0S o S0 P G o S P

_tyngttpng+ 4ty

n
(na) d ty+tptty
\ 4 -
L. . ] Tw - nominal output torque
3. Preliminary reduction gear selection nk - nominal input s )
from the rating table k - nominal service life 6000 (Hrs)
\ 4

4, Service life calculation (L, Hrs.)

10

5. Input speed check

N2<Nmax and

Na=Neon max

check

1 e E)T
Lp = k.ot (Ta
L.z desired NO Correction of the gear size or
service life reduction of its load
v v v
6. Acceleration and braking 7. Emergency torque check
torque check
NO NO
NO
8. OQutput flange deflection angle (@) Y
9. External load check
_ Fra+F,b
0= —Mt
NO
. Fr,Fa, Mc
(©)=desired NO < allowable value
angle _n, PrA< Prmax
Nout = S
M, =F.a+F,b
3
F,
Ly = k. Reut (T=)
h nﬂ Fl’ﬂ

1

Fra

tyng+tans+ L+ ly.ng

(Ll.nl.F”3+lz.n2.Fm3+ ...+Ln.n,,.Fm3)§

value

A 4

Final gear selection

Ly = desired

NO
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1.Vypocet priemermného vystupného
kratiaceho momentu (T.<Tr)

A 4

2. Vypocet priemernych vstupnych
otacok (n.)

Y

3. Predbezny vyber reduktora podla
tabulky menovitych hodndt

4.2.1 Vyvojovy diagram vyberu Vi série
10 10 10y 0.3
T. = by Ty 3 +Hamy 1o 3 + oy Ny Ty 3
S ( tyny+tangt gy, )
n, = tyng+tans+ L 4+tpng

ty+ta+tg

Tr — menovity vystupny krdtiaci moment
N& = Menovité vstupné otacky
k — menovita zivotnost 6000 (Hod)

-
-

Y

4.Vypocet zivotnosti (L, Hod )

v

Ln = pozadov.

Zivotnost NIE

Lh=k.E

10
)"

Koriguj velkost reduktora, alebo
zmensi zatazenie

na

5. Kontrola vstupnych
otacok

v

6. Kontrola rozbehového

a brzdného momentu

v

7. Kontrola momentu pri

nudzovom brzdeni

NIE

NIE
N:<Nmac @ NIE
=SCHER TiaT:<2xTw Tem<5%Tr
nagncon max
v
8. Kontrola uhla nakl ia (@) v
- Kontrola unla nakiopenia (&= aye P
vystupne priruby - 9. Kontrola vonkajsieho zatazenia
I o
0= a
M
. FioFa Me NIE
(©) < pozad. NIE <dov.hodn.
uhol n _ Dy PrA< Prmax
out — i
M. =F..a+Fu.b
3
F
L. = k_noutl(ﬂ)
h Ny Fra

NIE

1
(ti.ni.Fn3+tz.nz.Fr23+ +tn.nn.Frn3)3

ting+tang+ 4ty.np

Lnz poz.hodn.

Fra

Y
Konecny vyber reduktora

© SPINEA
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4.3 Selectiom example T, E, H series 4.3 Priklad vyberu T, E, H série
« Input data - Selection conditions « Vstupné udaje - podmienky volby
Acceleration torque T,=420 Nm Moment zrychlenia
Constant torque T,=310Nm Konstantny moment
Braking torque T,=520 Nm Brzdiaci moment
Emergency torque T _=1500 Nm Moment pri nidzovom zastaveni

Avg. accel. input speed n.=1500 rpm Priem. vstup. rych. pri zrychlovani

1
Constant input speed n,=3000 rpm Konstantnd vstupnd rychlost
Avg. braking input speed n,=1500 rpm Priem. vstup. rychlost pri brzdeni
Radial load F=1500N Radidlne zataZenie
Axial load F=1500N Axidlne zataZenie
Radial force tilting arm a,=0.15m Klopné rameno pri pésobeni rad. sily
Axial force tilting arm b=0.2m Klopné rameno pri pésobeni ax. sily
Max. allowable output flange deflection angle ©,,=3arcmin.  Max. pripustny uhol vychylenia vystupnej priruby
Acceleration time t,=0.3sec. Cas zrychlenia
Constant speed time t,=0.5sec. Cas konstantnej rychlosti
Braking time t,=0.2sec. Cas brzdenia
« Calculation example « Priklad vypoctu
1. Calculation of average output torque (T)) 1. Vypocet priemerného vystupného momentu (T, )
10 10 10103
T, = 0.3x1500x420 3 +0.5x3000x3103 +0.2x1500 x520 3 3796 Nm

0.3x1500 +0.5x3000 +0.2x1500

_0.3x1500+0.5x3000 +0.2 1500
B 0.3+0.5+0.2

a =2250 rpm

3. Preliminary gear selection from the rating table (Chapter 2): 3. Predbeznd volba reduktora z tabulky menovitych hodnét
TS170141TC (Kapitola2): TS170141TC

. . . Technické Specifikdcie zvoleného reduktora:
Technical specifications of the gear selected: P

Rated torque T,=495Nm Menovity moment
Rated input speed n.=2000rpm Menovitd vstupnd rychlost
Max. torque T =1238Nm Maximdlny moment
Emergency torque 7": :Xz 2475Nm Moment pri nidzovom zastaveni
Effective input speed n,=2500rpmf Efektivna vstupnd rychlost
Max. input speed n_. =4000rpm Maximdlna vstupnd rychlost

Tilting stiffness M =705 Nm/arcmin.  Klopnd tuhost
Max. tilting moment (F =0) M__ =2430Nm Max. klopny moment (F,=0)

Max. radial force F,C::i =19300N Radidlna sila
Max. axial force (M =0) F.. ..=27900N Max. axidlna sila (M =0)
4. Service life calculation (L, ) 4. Vypocet Zivotnosti (L, )
........................................................................................... E
—6000x.2000 (495 13 _
Lp = 6000 250 (379.6J 12919 hrs
5. Effective speed check (n_, n_) 5. Kontrola efektivnej rychlosti(n ,n_.)

) 6. Kontrola vstupnej rychlosti(n,,n_ )

(n,=3000rpm) < (n__=4000rpm)ok

© SPINEA
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7. Accelerating and braking torque check (T, T, T 7. Kontrola akceleracného a brzdiaceho momentu (T, T, T

max max

(T, =420 Nm) <(T__ =1238 Nm) ok
(T,=520Nm) < (T__ =1238 Nm) ok

_ 1500 x 0.1885+1500x0.2  582.75

- 0°049") < (Opmax = 3'
705 705 )< (Omax =3 ok

10. KontrolavonkajSieho zataZenia (F , F,, M_ ) Klopné
rameno (Pozri Obr.3.6)

a=a+a,
al=L/2=77 mm/2=38.5mm=0.0385m
a=0.0385+0.15=0.1885m

(F=1500N) < (F__ =19300N)ok

max

2250

Output speed Nout === 15,95 Vystupnd rychlost
10
15 (19250)3 6
Lpr = 6000 B =27.9x10 .
hr “15.95 X[ 1500] X107 hrs

Mcmax xFa
amax

Mc allow. =Mcmax -

(M_=582.75) < (M

Based on Chapter 3.5, a point with the coordinates of (M_, F ) , i.e.
(582.75 Nm; 1.5 kN), lies inside the range for the selected TS 170
gear.

Since all the requirements have been met, selection of the
TS 170-141-TC gear is correct.

For easier selection of the TwinSpin high precision reduction
gear, you can request the TwinSpin Selection Assistant selection
software or you can directly download it from our internet web
page www.spinea.sk.

© SPINEA

_ pu30._ 24301500

=2300 Nm
27900

=2300 Nm) ok

callow

Na zdklade Kapitoly 3.5, leZi bod so suradnicami (582.75 Nm; 1.5 kN),
(M_, F), tj. (582.75 Nm; 1.5 kN), vnatri rozsahu zvoleného reduktora
TS 170.

KedZe sa splnili vsetky poziadavky, volba reduktora TS 170-141-
TC je sprdvna.

Kvéli lahsej volbe vysoko presného reduktora TwinSpin si méZete
vyZiadat software TwinSpin Selection Assistant alebo si ho méZete
priamo zaviest z nasej internetovej web strdnky www.spinea.sk
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4.3.1 Selection example Vi series 4.3.1 Priklad vyberu M série
« Input data - selection conditions «Zadané udaje
Acceleration torque T,=15Nm Moment zrychlenia
Constant torque T,=10Nm Konstantny moment
Braking torque T,=14Nm Brzdiaci moment
Emergency torque T,=25Nm Moment pri nidzovom zastaveni
Acceleration time t,=0.3 sec. Cas zrychlenia
Constant speed time t,=0.5 sec. Cas konstantnej rychlosti
Braking time t,=0.2 sec. Cas brzdenia
Avg. accel. input speed / Avg. braking input speed N,=N,=1500/min Priem. vstup. rych. pri zrych./ Priem. vstup. rychlost pri brzdeni
Constant input speed N,=3000/min Konstantnd vstupnd rychlost
Radial load F=300N Radidlne zatazenie
Axial load F =400 N Axidlne zatazenie
Radial force tilting arm a,=0.012m Klopne rameno pri pésobeni rad. sily
Axial force tilting arm b=0.015m Klopne rameno pri pésobeni ax. sily
output flange deflection angle 0=3' Uhol vychylenia vystupnej priruby
« Calculation example « Priklad vypoctu
1. Calculation of average output torque (T,) 1. Vypocet priemerného vystupného momentu (T)

10 03

10 10
0,3x1500x153+0,5x3000x103+0,2x1500x14 >
=12Nm

0,3x1500+0,5x3000+0,2x1500

_0,3x1500+40,5x3000-+0,2x1500
= 0,3+0,5+0,2

=2250 (rpm)

3. Preliminary selection of the gear from the table of nominal 3. PredbeZnd volba reduktora ztabulky menovitych hodnét
values TS 50-63-M-P6 TS 50-63-M-P6

General specifications of the TwinSpin gear are: Technické $pecifikdcie zvoleného reduktora:

Rated torque T,=18Nm Menovity moment
Rated input speed n.=2000rpm Menovitd vstupnd rychlost
Max. torque T =36 Nm Maximdlny moment
Emergency torque T,.,=90Nm Moment pri nidzovom zastaveni
Max. allowable input speed n _.=5000rpm Maximdlna vstupnd rychlost
Max. continuous input speed n_..=3000rpm Maximdlna efektivna vstupnd rychlost
Tilting stiffness M,=4Nm/arcmin. Klopnd tuhost

Distance of action a,=0,02m;0a,=0,012m  Vzdialenost pésobiska sily
Distance of action a=0,02 +0,012=0,032m  Vzdialenost p6sobiska sily
Max. radial force F .. =44(a+0,0305) N Radidina sila

r

Max. axial force (M =0) F, _=1900N (Fr=0,Mc=0) Max. axidlna sila (M =0)

amax

© SPINEA
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4. Calculation of the life of M series TwinSpin gear (L, ) 4. Vypocet Zivotnosti (L, ) TwinSpin M série

2000 (18
<—> =20605 (hrs)

L,=6000—=-~

n, =3000/min < 5000 rpm and n =2250/min<n_ = 3000 rpm

_300x0,012+400x0,015  _, ,_ 5

€]
4
9. Control of external load on the gear’s output flange 9. Kontrola vonkajsieho zataZenia na vystupnu prirubu reduktora
a)F =400N < F__=1900N

b)M =Fa.b+Fr.(a,+a)
M =400.0,015+300. (0,012+0,0095) = 12,45 Nm

M =1245Nm <M__ =44Nm

rmax = Mc ma/ (az+0’0305)
F__=44/(0,012+0,0305)

Fo=10353N

rmax

,:’=300N < Flmax

oF

d)PrA=X.(Mc/L1 -Fr)+Y.Fa

RAx/Cor=Fa/Cor— e
400/3850=0,104— e= 0,32

RAx/RAy=Fa/( Mc/LT -Fr)- XY
400/((12,45/0,021-300)= 1,366 >e—X=0,56;Y=1,38

PrA=X.(Mc/L1-Fr)+Y.Fa
PrA=0,56.( 12,45/0,021-300) + 1,38.400

PrA= 884N <Prmax=2100N

Since all requirements have been met, selecting the gear TS 50-63-M Nakolko vsetky poziadavky boli splnené, vyber reduktora TS 50-63-M
je spravny.

is correct.

© SPINEA



‘ . .
..Twm§p|n




‘ ASSEMBLY / MONTAZ







Assembly / Montdz

o**%%
®
$ Twin
Yy

. .
§p|n

5. ASSEMBLY

5.1 Assembly manual for T, E, H, M series

To get the maximum performance from TwinSpin high precision
reduction gear, it is important to pay attention to the installation,
assembly accuracy, sealing and lubrication. Most motor adaptor
flanges are available on request, please contact the sales depart-
ment or your local sales representative for further assistance.

5.1.1 Examples of installing T series - unsealed
TwinSpin high precision reduction gears
« Description of T model installations Fig. 5.1.1a,b,c,d:

Fig. 5.1.1 (a, b, ¢, d) shows examples of possible high precision re-
duction gear installations, its connections and sealing methods.
In case of direct connections (case a) of the reduction gear with a
motor shaft, tolerances must be observed to avoid uncontrolled
bending pressure and overload of the motor shaft. The tolerance
values are given in Tab. 5.1.4.

Fig. 5.1.1a shows direct means of contact between a motor shaft
and shaft gear, where the torque from the engine is transmitted
through a keyway. The advantage of this connection is the small
design length of the drive. This method of connection can be
used if the motor shaft has a keyway and its diameter is identical
with the diameter of the hole in the shaft reduction gear.

Fig. 5.1.1a shows the most common way of connection by using
a flange with shaft seal.

If the motor shaft does not have a keyway or its diameter is not
equal to the diameter of the hole in the shaft reduction gear, then
rigid (Fig. 5.1.1¢) or flexible couplings (Fig. 5.1.1b) may be used.

Toothed pulley can be fixed with a shaft inserted into the hole
of the reducer according to Fig. 5.1.1d, or with a reducer with ex-
tended shaft.

When installing the reduction gear, observe the dimensional to-
lerances of mounting diameters and prevent

the gear from contamination and/or lubricant leakage. For this
purpose, see Fig. 5.1.2a.

Motors that comply with the standard flange and keyway tole-
rances as specified in the Standard DIN 42955 are acceptable for
standard applications. To take the full advantage of the perfor-
mance and lifetime characteristics of the TwinSpin and for high
precision application the manufacturer recommends to choose
comply with that fulfill the Standard DIN 42955 R.

Further examples of possible installations are available in the
TwinSpin Application Handbook.

Please contact the sales department or your local sales represen-
tative for further detail.

© SPINEA

5.MONTAZ
5.1 Montdzny ndvod T, E, H, M série

Aby sa dosiahol maximdlny vykon vysoko presného reduktora Twin-
Spin, je délezité venovat pozornost jeho instaldcii, presnosti mon-
tdzZe, utesneniu a mazaniu. Prispbsobenie spojenia reduktora Twin-
Spin pre vami vybrany motor je mozné na poZiadanie. Ak mdte
nejaké nejasnosti, prosim kontaktujte obchodné oddelenie Spinea
alebo svojho regiondineho zdstupcu.

5.1.1 Priklady instaldcie T série — neutesnené
vysoko presné reduktory

« Popis instaldcie T série Obr. 5.1.1 a,b,c,d:

Obr. 5.1.1 (a, b, ¢, d) poskytuje priklady moZnych instaldcii vysoko
presného reduktora, spojeni a utesriovacich metod. V pripade pria-
meho spojenia (pripad a) reduktora s hriadelom motora musia byt
dodrzané tolerancie, aby sa zabrdnilo nekontrolovanému ohybové-
mu napdtiu hriadela motora a nadmernému zatazeniu. Tolerancné
hodnoty st uvedené v Tab. 5.1.4.

Na Obr. 5.1.1a je zndzorneny priamy spésob spojenia hriadela mo-
tora s hriadelom reduktora, kde krutiaci moment z motora na reduk-
tor je prendsany perom. Vyhodou tohto spojenia je mald konstrukc-
nd dizka pohonu. Tento spésob spojenia mézeme pouzit vtedy, ak
hriadel’ motora md perodrdzku a jeho priemer je zhodny s prieme-
rom otvoru v hriadeli reduktora.

Obr. 5.1.1a je zndzorneny najcastejsi spdsob spojenia pomocou pri-
ruby s hriadelovym tesnenim.

Ak hriadel motora nemd perodrdzku, resp. jeho priemer nie je zhod-
ny s priemerom otvoru v hriadeli reduktora, potom méZeme pouZit
pevnu (Obr. 5.1.1¢), alebo pruznt spojku (Obr. 5.1.1b.)

Upevnenie ozubenej remenice zabezpecime pomocou hriadela vio-
Zeného do otvoru reduktora podla Obr. 5.1.1d, pripadne pouzijeme
reduktor s predizenym hriadelom.

Pri instaldcii vysoko presného reduktora TwinSpin dodrzZujte roz-
merové tolerancie upevriovacich priemerov a zabrdrnite znecisteniu
vysoko presného reduktora pripadne vytekaniu maziva. Za tymto
ucelom pozrite Obr. 5.1.2a.

Motory, ktoré spliiaji tolerancie na standardnu prirubu a pero drdz-
ku tak, ako je to Specifikované v Eurdpskej norme DIN 42955, st pri-
jatelné pre standardné pouZitie. Aby sa vyuZila celkovd vykonnost a
Zivotnost reduktora TwinSpin a kvéli velmi presnej aplikdcii, vyrobca
odporuca vybrat také motory, ktoré splfiaji Eurépsku normu DIN
42955R.

Dalsie moznosti instaldcie je mozné ndjst v prirucke TwinSpin Apli-
kacny a servisny manudl.

Prosim kontaktujte obchodné oddelenie Spinea alebo svojho regio-
ndlneho zdstupcu.



Assembly / Montdz

SERVOMOTOR  SHAFT SEALING MOTOR FLANGE  O-RING TWINSPIN O—RING
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Fig..5.1.1a

SERVOMOTOR COUPLING  SHAFT SEALING MOTOR FLANGE O-RING TWINSPIN 0-RING
E 1 r r
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Fig. 5.1.1b

SERVOMOTOR COUPLING  SHAFT SEALING MOTOR FLANGE O-RING  TWINSPIN O-RING
A N, I f f f

Fig. .5.1.1¢

BELT PULLEY SHAFT SEALING MOTOR FLANGE D-RING  TWINSPIN O-RING
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Fig..5.1.1d

Fig. 5.1.1: The most frequent connections / Najcastejsie spojenia
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5.1.2 Installation procedure T series

Prior to installation, wipe off the conservation oil layer from
the reduction gear's surface with a clean and dry cloth. De-
grease the contact surfaces of friction-type connections.
TwinSpin high precision reduction gears are not protected aga-
inst corrosion.

Please contact the sales department or your local sales represen-
tative for further assistance.

5.1.2 Postup priinstaldcii T série

Pred instaldciou odstrdrite z povrchu reduktora vrstvu konzervac-
ného oleja pomocou cistej a suchej handry. Dotykové plochy trecich
spojeni treba odmastnit. Vécsina motorovych pripojovacich prirub
je k dispozicii na poZiadanie. Vysoko presné reduktory TwinSpin nie
s chrdnené voci kordzi.

V pripade potreby dalsich informdcii, prosim kontaktujte obchodné
oddelenie Spinea alebo svojho regiondlneho zdstupcu.
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5.1.3 Dimensions and tolerances for 5.1.3 Rozmery a tolerancie montdznych

connecting parts T series suciastok T série

Tab. 5.1.3a: Dimension table for input and output flanges of TwinSpin gear T series [nm] Fig. 5.1.3a

Rozmerovd tabulka vstupnych a vystupnych prirub reduktorov TwinSpin T série [mm] Obr. 5.1.3a

Type @A g6 @B2 @B h9 @C+0,1 @D [4]3 @F H8 2G @H aJj6 @K+0,2 aL
TS 60 = 69 49,2 = = = = 57 12,5 15,5 18 42
TS 70 59,3 = 57,9 57,9 34 28 30 64 22 26 = 42
TS 80 = 86 65 = = = = 73 18 22,3 25 69
TS110 93 = 90 920 36 29 32 100 24 32 33 69
TS 140 119 = 116 112 48 39 42 127 34 42 43 92
TS 170 145 = 142 138 54 44 47 156 39 47 48 110
TS 200 170 = 167 167 62 48 52 183 43 52 53 131
TS 240 = 250 201,3 = = = = 220 47 57 60 110
TS 300 = 312 249,6 = = = = 274 50 60 66 131
Type @N @P H7 @R as ar Al A2 A3 A4 B1 B2 B3
TS 60 43 63 51 57 32 = = R0,2 RO,3 = = 0,5x45°
TS 70 43 70 58 64 32 R2 RO8 - - 0,3x45°  0,3x45°  0,3x45°
TS 80 53 80 65 73 43 = = RO,3 RO,3 = = 0,5x45°
TS110 6,4 110 88 100 53 R0,8 R0,8 RO,2 = 0,3x45° 0,5x45° 0,5x45°
TS 140 6,4 140 115 127 6,4 R0,8 R0,8 RO,2 = 0,5x45° 0,5x45° 0,5x45°
TS 170 8,4 170 140 156 8,4 R0,8 R0,8 RO3 = 0,5x45° 0,5x45° 0,5x45°
TS 200 10,5 200 165 183 10,5 RO,8 RO,8 RO,3 = 0,5x45° 0,5x45° 0,5x45°
TS 240 13 240 201 220 12 = = R04 R04 = = 0,5x45°
TS 300 17 300 248 274 16 = = RO4 RO4 = = 0,5x45°
Type C1+0,2 (@) a3 E1H12 E2 E3 F2 F3 G1-0,1 G2 G3+0,05
TS 60 = 2 4 32 1.5 3 = RO,5 = 7,5 0,7
TS70 14 0,7 5 32 1.5 5 2,7 RO,5 28 5 =
TS 80 = 1.5 4 43 1.5 3 = RO,5 = 6 1,1
TS 110 2 0,7 5 53 1.5 5 4,5 RO,5 35 6 0,7
TS 140 2 0,7 5 6,4 1.5 5 2 RO,5 35 6 0,7
TS170 2 1 5 84 1,5 5 35 RO,5 35 7 1,1
TS 200 25 2 5 10,5 1,5 5 55 RO,8 55 7,5 1,1
TS 240 = = 6 13 1.5 4,5 = RO,5 = 7,5 1,5
TS 300 = = 6 17 1,5 5 = RO,5 = 8,5 23
Type G5 H1 H5+0,1 M+0,2 v K1 $5+0,2 O-ring A*/ O-kruZok A*
TS 60 = = 0,7 1,4 RO,5 = 1,4 49x1 Viton-FPM70
TS70 2,8 55 = = R0,2 0,2 x 45° 1.4 55x1 Viton-FPM70
TS 80 = = 0,7 1,4 RO5 = 1,4 65x1 Viton-FPM70
TS 110 15 6 = 1,4 RO,5 0,2 x 45° = 88,62x1,78 Viton-FPM70
TS 140 1,5 35 = 14 RO,5 0,2 x 45° = 114x1,78 Viton-FPM70
TS 170 0 35 = 2,1 RO5 0,2 x 45° = 140x1,78 Viton-FPM70
TS 200 2,5 8 = 2,1 RO,5 0,2 x 45° = 165x2 Viton-FPM70
TS 240 = = 11 2,8 RO,5 = 2,1 201,5x1,5 Viton-FPM70
TS 300 = = 1.5 39 RO5 = 2,8 250x2 Viton-FPM70
T O-ring B*/ O-krtizok B* D,(,)u,tfle lip oil sealing / Dvojbrité olejové tesnenie * -
A B
TS 60 18x1 Viton-FPM70 10x22x6 FPM 70 = =
TS 70 = Viton-FPM70 20x30x5 FPM 585 = =
TS 80 26x1,5 Viton-FPM70 15x30x7 FPM 70 = =
TS110 33,5x1 Viton-FPM70 22x32x6 FPM 595 22x32x6 FPM 595
TS 140 43x1 Viton-FPM70 30x42x6 FPM 595 30x42x6 FPM 595
TS 170 48x1,5 Viton-FPM70 35x47x7 FPM 585 35x47x7 FPM 585
TS 200 54x1,5 Viton-FPM70 38x52x7 FPM 585 38x52x7 FPM 585
TS 240 60x2 Viton-FPM70 40x55x7 FPM 70 = =
TS 300 66x3 Viton-FPM70 42x55x8 FPM 70 = =
Note: Pozndmka:

Dimensions and technical parameters of sealings needsto  Rozmery a technické parametre tesneni je potrebné dodrzat podla
be observed according the data as presented in Table. Any  ddajov uvedenych v tabulke. Pripadné zmeny je potrebné konzultovat
changes should be discussed with the manufacturer. s vyrobcom.

© SPINEA
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Double lip oil sealing B
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O-ringA
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for TS140 eng TS170
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for TS70, TS1°0 end TS200

Double lip oil sealing A

Fig.5.1.3a: Dimensions for input and output flanges of TwinSpin gear T series
Rozmery vstupnych a vystupnych prirub vysoko presnych reduktorov TwinSpin T série
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5.1.4 Tolerances of connecting parts T series 5.1.4 Tolerancie montdznych suciastok T série

As according to the standard DIN 42955 R Standard DIN 42955 R

1
|

b

:

Fig.5.1.4.: Required tolerances T series / PoZadované tolerancie T série

a) valid for / plati pre TS 70, TS 110, TS 140, TS 170, TS 200
b) valid for / plati pre TS TS 80, TS 240, TS 300

Tab. 5.1.4: T series - required tolerances [mm)] / T séria - montdzne tolerancie [mm]

Size

Velkost 2 b C od oA
TS 60 0,015 0,040 0,038 6 k6 63 H7
TS70 0,018 0,040 0,038 11 k6 59,396
TS 80 0,015 0,050 0,038 8k6 80 H7
TS 110 0,018 0,050 0,044 14 k6 93 g6
TS 140 0,021 0,050 0,050 19 k6 11996
TS 170 0,021 0,050 0,050 24 k6 145 g6
TS 200 0,021 0,060 0,058 24 k6 170 g6
TS 240 0,021 0,063 0,058 28 k6 240 H7
TS 300 0,021 0,063 0,064 28 k6 300 H7

5.1.5 Circumferential and face run-out values  5.1.5 Hodnoty obvodového a celného hddzania
of TwinSpin reduction gears T series vysoko presnych reduktorov TwinSpin T série

Tab. 5.1.5: T series - circumferential and face run-out values [mm]

T séria - hodnoty obvodového a celného hddzania [mm]

Gi;zsese T z R A C D T )
TS 60 0,007 0,020 0,015 63h7 15,5 H6 6H7 0,05 0,05
1570 0,007 0,020 0,015 70 h7 26 H6 11H7 0,05 0,05
T5 80 0,007 0,020 0,015 80 h7 223H6 8H7 0,06 0,05
TS110 0,008 0,025 0015 110 h7 32H6 14H7 0,07 0,06
TS 140 0,009 0,025 0015 140 h7 42He 19H7 0,07 0,06
15170 0,010 0,025 0,015 170 h7 47 He6 24H7 0,07 0,06
5200 0,010 0,035 0,020 200 h7 52 H6 24 H7 0,08 0,06
5240 0,013 0,040 0,020 240 h7 57 H6 28H7 0,08 0,06
5300 0,013 0,040 0,020 300 h7 60 H6 28H7 0,08 0,06

© SPINEA
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@A h7
@C HB

@D H7
N
22N

3 N
e
A4 gra—

Fig. 5.1.5a: Tolerances of circumferential and face runout in direct connection of TwinSpin high precision reduction gears with
a servomotor in accordance with DIN 42955 R
Tolerancie obvodového a ¢elného hddzania v priamom spojeni vysoko presného reduktora T série so servomotorom podla
DIN 42955 R
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@A h7
@D H7
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Fig. 5.1.5b: Circumferential and face run - out values of TwinSpin T series
Hodnoty obvodového a celného hddzania reduktora TwinSpin T série
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5.1.6 T series tightening torque 5.1.6 Utahovaci moment T série

For the safe transmission of external loads applying on the Twin-  Na bezpecny prenos vonkajsieho zataZenia pésobiaceho na vysoko
Spin high precision reduction gear, it is required to use con-  presny reduktor TwinSpin sa poZaduje pouZit pripojovacie skrutky
necting bolts of quality 10K and to degrease contact surfaces of  kvality 10K a stykové plochy trecich spojov pred montdZzou odmastit.
friction joints before installation. Tightening torques of bolts are  Utahovacie momenty skrutiek su v Tab.5.1.6a.

shown in Tab. 5.1.6a. Dovoleny krutiaci moment prendsany pripojovacimi skrutkami na
Allowable torque transmitted through connecting bolts on flan-  prirube a nosnom telese je v Tab.5.1.6b.

ge and case is shown in Tab.5.1.6b.

Tab. 5.1.6a: Tightening torque of bolts / Utahovacie momenty skrutiek

Screw Tightening torque [Nm] Clamping force [N] Screw material class specification
Skrutka Utahovaci moment [Nm] Upinacia sila [N] Trieda materidlu skrutky a Specifikdcia
M3 1.9 3100
M4 4,3 5300
M5 84 8800
me 14 12400 1ISO 898 T1 10.9 or / alebo 12.9
M8 35 22750
M10 70 36 200
M12 122 52900
M16 300 100 000

b: Allowable torques transmitted connecting bolts / Dovolené kritiace momenty prendsané spojovacimi skrutkami
Output flange / Vystupnd priruba Case / Nosné teleso
Pitch diameter Transmitted torque . . Transmitted
Pitch diameter
Size Number x screw [mm] [Nm] Number x screw torque [Nm]
. P P . [mm] e
Velkost Pocet x skrutka ~ Rozstupovy priemer  Prend$any moment Pocet x skrutka et e Prend$any moment
[mm] [Nm] povyp [Nm]
TS 60 8xM4 34 108 12xM3 57 160
TS 70 14xM4 42 233 16xM3 64 238
TS 80 8xM5 46 242 12xM4 73 348
TS110 14xM6 69 898 12xM5 100 792
14xM6 92
TS 140 1740 12xM6 127 1410
8xM6 74
14xM8 110
TS 170 3700 12xM8 156 3200
8xM8 80
14xM10 131
TS 200 6950 12xM10 183 5900
8xM10 95
TS 240 14xM12 160 8 800 12xM12 220 10400
TS 300 14xM16 200 21000 12xM16 274 24600

© SPINEA
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5.2.1 Examples of installing E series - unsealed
TwinSpin high precision reduction gears

Description of the E series installation:

5.2.1a It is possible to use the direct connection of the TwinSpin
gear with a motor if the motor shaft has the same diameter as the
hole in gear.

5.2.1b It is possible to use a connection of two different shafts by
flexible couplings if the shafts have different diameters.

5.2.1c Mounting a toothed pulley on the TwinSpin gear input
shaft.

Fig.5.2.1 shows the examples of TwinSpin gear installations, con-
nections and sealing methods. In case of direct connections of
the reducer with a motor shaft, tolerances must be observed to
avoid uncontrolled bending pressure and overload of the motor
shaft. The tolerance values are given in Tab. 5.2.3.

When installing TwinSpin gears, follow dimensional tolerances of
mounting diameters and avoid contamination of high precision
reduction gear and/or leakage of grease.

Motors that comply with the tolerances for standard flange and
key-way as specified in the European Standard DIN 42955 are
acceptable for a standard use. In order to use the overall perfor-
mance and durability of TwinSpin and because of high precision
applications, the manufacturer recommends to select the motors
that meet the European Standard DIN 42955 R. Our Sales Depart-
ment will be happy to provide you additional information on the-
se standards or technical assistance for your specific applications.
Other installation options can be found in TwinSpin Application
and Service Manual. Please, contact the sales department of
Spinea or your regional representative.

5.2.1 Priklady instaldcie reduktora E série - neu-
tesnené vysoko presné reduktory TwinSpin

Popis instaldcie E série:

5.2.1a Priame spojenie reduktora TwinSpin s motorom, méZeme
pouZit vtedy, ak hriadel motora md rovnaky priemer ako otvor v re-
duktore.

5.2.1b Spojenie dvoch réznych hriadelov pomocou pruznej spojky,
méZeme pouzit vtedy, ak st priemery hriadelov rézne.

5.2.1c Prichytenie ozubenej remenice na vstupnom hriadeli reduk-
tora TwinSpin.

Obr. 5.2.1 zobrazuje priklady instaldcii reduktorov TwinSpin E série,
spojeni a utesriovacich metdd. V pripade priameho spojenia reduk-
torov s hriadelom motora musia byt dodrZzané tolerancie, aby sa
zabrdnilo nekontrolovanému ohybovému napitiu hriadela motora
a nadmernému zataZeniu . Tolerancné hodnoty st uvedené v Tab.
5.2.3.

Pri instaldcii reduktorov TwinSpin dodrZujte rozmerové tolerancie
upevriovacich priemerov a zabrdrite znecisteniu vysoko presného
reduktora a/alebo vytekaniu maziva.

Motory, ktoré spliiajui tolerancie na standardnu prirubu a pero drdz-
ku tak, ako je to Specifikované v Eurépskej norme DIN 42955, st pri-
jatelné pre Standardné pouZitie. Aby sa vyuzila celkovd vykonnost a
Zivotnost TwinSpinu a kvéli velmi presnej aplikdcii, vyrobca odporu-
¢a vybrat také motory, ktoré splfiaji Eurdpsku normu DIN 42955 R.
Obchodné oddelenie vdm poskytne dalsie informdcie

o tychto normdch, alebo vdm poskytne technicki pomoc pre vase
konkrétne aplikdcie. Dalsie moznosti instaldcie je mozne ndjst v
prirucke TwinSpin Aplikacny a servisny manudl. Prosim kontaktujte
obchodné oddelenie Spinea alebo svojho regiondineho zdstupcu.

© SPINEA
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Examples of connection with input shaft / Priklady spojenia pohonu so vstupnym hriadelom

SERVOMDTOR  SHAFT SEAUNG MOTOR FLANGE O-RING  TWINSPIN  FRAME O-RNG  SEALNG CAP

Fig. 5.2.1a: Direct connection of gear shaft with motor / Priame spojenie hriadelov reduktora a motora

SERVOMOTOR  COUPLING MOTOR FLANGE  SHAFT SEALNG O-RING
TN ||

N a
JE | I S 1 i e | _;m _—
1|
Fig. 5.2.1b: Connection of motor with reduction gear with flexible coupling
Spojenie motora s reduktorom pomocou pruznej spojky
TOOTHED BELT  SHAFT SEALING 0-RING TWIHERIN 0-RING SEALING CAP

_____________ Fig. 5.2.1c: Connection of
= A .
AT reduction gear with
toothed belt
Spojenie reduktora s
ozubenou remenicou

AR

7

Z,

A SIS

22

T

2

3

N
T %‘-\q

-
[
i1

SN

T

Tesniace veko pouzitiba pri uvedenych reduktoroch TS 110, TS 140, TS 220

Fig. 5.2.1: The most frequent connections / Najcastejsie spojenia
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5.2.2 Installation procedure E series 5.2.2 Postup pri instaldcii E série

Prior to installation, wipe off the conservation oil layer from the  Pred instaldciou odstrdrite z povrchu reduktora vrstvu konzervacné-
reduction gear’s surface with a clean and dry cloth. TwinSpin high  ho oleja pomocou ¢istej a suchej handry. Vysoko presné reduktory
precision reduction gears are not protected against corrosion. TwinSpin nie st chrdnené voci korozii. V pripade potreby dalsich
Please contact the sales department or your local sales represen-  informdcii, prosim kontaktujte obchodné oddelenie Spinea alebo
tative for further assistance and informations. svojho regiondineho zdstupcu.
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5.2.3 Dimensions and tolerances of

assembling components of the E series

5.2.3 Rozmery a tolerancie montdznych

suciastok E série

Tab. 5.2.3: Dimensional data of the TwinSpin high precision reduction gear input flange - E series [mm]

Rozmerové tdaje vstupnej priruby vysoko presného reduktora TwinSpin — E série [mm]

Type @ DH7 @ D1 ?D2 ?D3 @ D4 @ D5 @ D6 H8 H1 H2
TS 70 67 85 76 56 36 26 30 11,5 6,5
TS 80 75 95 85 60 38 28 32 14,5 7,5
TS110 103 123 113 89 46 36 40 19 7
TS 140 128 150 140 111,5 50 38 42 15 8
TS 170 160 190 175 139 65 46 50 23 11
TS 200 186 225 206 176 66 46 52 30 5
TS 220 198 238 220 178 - 46 52 30 10
Type H3 H4 H5 Kx30° L L1 L2 2xM1
TS70 2,5 2,5 6,5 1x30 14,5 4,5 6 M4
TS 80 2,5 2 8,5 1x30 16,5 5 8 M5
TS110 2,5 2,5 8 1,5x30 21 55 10 M5
TS 140 5 2,5 9 1,5x30 21 6 10 M6
TS 170 7,5 2,5 9 2x30 24 5.5 12 M8
TS 200 0 3 9 2x30 27 6 12 M10
TS 220 0 3 9 2x30 32 8 12 M8
Type M2,M3,M4 nx@N R1° R2° R3° R4° nxS1 4xS2
TS70 M4 3x10 30 12 15 -15 8x@5,5 4x@5,5
TS 80 M5 2x10 48 15 = 15 10x@5,5 4x@D5,5
TS110 M6 3x11 40 10 20 20 12x@5,5 4x@5,5
TS 140 M10x1 3x15 40 10 20 10 12x26,5 4x@D5,5
TS 170 M10x1 3x15 40 10 20 10 12x29 4xD8,4
TS 200 M10x1 3x15 40 15 15 15 12x@11 4x@8,4
TS 220 M10x1 2x15 40 - 20 20 12x@11 4x@11
Type Seal G1/ tesnenie G1 O -ring G2/ O - kriizok Plug Flat sealing G3/ ploché tesnenie G3
(FPM 70) G2 (FPM 70) Zdtka DIN 7603 (cuprum/med)
TS70 20x30x5 63x2 M4 x 8 DIN 7984 4x8x1
TS 80 16x32x7 70x2 M5x8 DIN 7984 5x9x1
TS110 22x40x7 100x 2 M6 x10 DIN 7984 6x10x1
TS 140 30x42x6 122x2 M10x1 DIN 908 10x14x1.5
TS 170 36x50x7 150x 2 M10x1 DIN 908 10x14x1.5
TS 200 38x52x7 175x2 M10x1 DIN 908 10x14x1.5
TS 220 38x52x7 195x2 M10x1 DIN 908 10x14x 1.5
Type nx@B ?B1 ? B2 ?B3j6 ? B4 B5 +0.2 (@] C2+0.05 O-ring G4/0 - kruZok G4
TS110 3x43 42 27 32 33 14 6 0,7 33x1
TS 140 3x43 53 36 42 43 14 6.5 0,7 43x1
TS 220 3x53 75 69 110 - - 4 - 110x3
Type @DH7 @ D1 @ D2 ?D3 @ D4 @ D5 @ D6 H8 H1 H2
TS 70 67 85 76 56 36 26 30 11,5 6,5
TS 80 75 95 85 60 38 28 32 14,5 7,5
TS110 103 123 113 89 46 36 40 19 7
TS 140 128 150 140 111,5 50 38 42 15 8
TS 170 160 190 175 139 65 46 50 23 1
TS 200 186 225 206 176 66 46 52 30 5
TS 220 198 238 220 178 - 46 52 30 10

Output flange of TwinSpin high precision reduction gears
TS 70-E, TS 80-E, TS 170-E and TS 200-E is standardly sealed. No
additional sealing lid is needed.

© SPINEA

Vystupnd priruba vysoko presnych reduktorov TwinSpin TS 70-E, TS
80-E, TS 170-E a TS 200-E je standardne zatesnend, nie je potrebné
dodatocné tesnenie vekom.
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5.2.4 E series mounting tolerances

Requirements for circumferential and face runout in direct con-
nection of high precision reduction gear and servomotor with
a shaft accuracy in accordance with DIN 42955R are specified in
Fig. 5.2.4. The tolerances are specified in Tab.5.2.4.

5.2.4 Montdzne tolerancie E série

Poziadavky na obvodové a celné hddzanie pri priamom spojeni
presného reduktora a servopohonu, ktorého hriadel je v presnosti
podla DIN 42955R st na Obr.5.2.4. Hodnoty tolerancii su uvedené
vTab.5.2.4.

?
| A1 ofA]
—_— iy
€ gl =
=

[~ T
(L] T2

>

o

[T

Fig. 5.2.4: Geometric deviations for the connection of E series TwinSpin high precision reduction gear flange with motor or E series

TwinSpin gear

Geometrické odchylky pre spojenie priruby vysoko presného reduktora TwinSpin E série s motorom resp. reduktora

TwinSpin E série
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Tab 5.2.4: Tolerances of circumferential and face runout in direct connection of TwinSpin high precision reduction
gears with a servomotor Under DIN 42955 R [mm]
Tolerancie obvodového a celného hddzania pri priamom spojeni vysoko presnych reduktorov TwinSpin so servopohonom

podla DIN 42955 R [mm]
Type a b C T1 T2 U T z \"
TS 70 0,015 0,04 0,038 0,05 0,05 0,010 0,007 0,020 0,025
TS 80 0,015 0,05 0,038 0,06 0,05 0,010 0,007 0,020 0,025
TS110 0,018 0,05 0,044 0,07 0,06 0,010 0,008 0,025 0,025
TS 140 0,021 0,05 0,05 0,07 0,06 0,010 0,009 0,025 0,030
TS 170 0,021 0,05 0,05 0,07 0,06 0,015 0,010 0,025 0,030
TS 200 0,025 0,05 0,058 0,07 0,06 0,015 0,010 0,035 0,030
TS 220 0,025 0,063 0,058 0,08 0,06 0,015 0,013 0,030 0,035

/1 Ul

Fig. 5.2.4a: Tolerances of circumferential and face runout in direct connection of TwinSpin high precision reducti-
on gears with a servomotor Under DIN 42955 R

Tolerancie obvodového a celného hddzania pri priamom spojeni vysoko presnych reduktorov TwinSpin so
servopohonom podla DIN 42955 R
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5.2.5 Eseries tightening torque of connecting
bolts

For the safe transmission of external loads applying on the Twin-
Spin high precision reduction gear, it is required to use con-
necting bolts of quality 10K and to degrease contact surfaces of
friction joints before installation. Tightening torques of bolts are
shown in Tab.5.2.5a.

Allowable torque transmitted through connecting bolts on flan-
ge and case is shown in Tab.5.2.5b.

Tab. 5.2.5a: Tightening torque of screws / Utahovacie momenty skrutiek

5.2.5 Utahovacie momenty pripojovacich skru-
tiek E série

Na bezpelny prenos vonkajsieho zataZenia pdsobiaceho na reduk-
tor sa poZaduje pouZit pripojovacie skrutky kvality 10K a stykové
plochy trecich spojov pred montdzou odmastit. Utahovacie mo-
menty skrutiek su v Tab.5.2.5a.

Dovoleny krutiaci moment prendsany pripojovacimi skrutkami na
prirube a nosnom telese je v Tab. 5.2.5b.

Screw Tightening torque [Nm] Clamping force [N] Screw material class specification
Skrutka Utahovaci moment [Nm] Upinacia sila [N] Trieda materidlu skrutky a Specifikdcia

M3 1.9 3100

M4 4,3 5300

M5 84 8800

Mé 14 12 400

M8 35 22750 1ISO 898 T1 10.9 or / alebo 12.9
M10 70 36 200

M12 122 52900

M16 300 100 000

M18 455 120 000

Tab. 5.2.5b: Permissible torques transmitted by connecting screws / Pripustné momenty prendsané spojovacimi skrutkami

Output flange / Vystupnd priruba

Pitch diameter

Transmitted torque

Case / Nosné teleso

Pitch diameter Transmitted torque

Size Number x screw [mm] [Nm] Number x screw [mm] [Nm]
Velkost Pocet x skrutka  Rozstupovy priemer  Prendsany moment  Pocet x skrutka Rozstupovy priemer  PrendSany moment
[mm] [Nm] [mm] [Nm]
TS 70 5xM6 40 186* 10xM5 76 500
5xM6 40
* 76 500
TS 70 with pin 26 40 254 10xM5
TS 80 8xM5 46 242* 10xM5 85 560
TS110 14xM6 69 890 14xM5 13 1040
18xM6 92
TS 140 2090 12xM6 140 1560
8xM6 74
18xM8 110
TS170 4470 14xM8 175 4180
8xM8 80
18xM12 129
TS 200 9880 14xM10 206 7830
8xM6 91
TS220 20xM10 140 7600 14xM10 220 8350

* safe transmission of the moment requires glue to be applied on the friction surfaces (NICRO 20-10, NICRO 32-02; LOCTITE 603)
* na bezpecny prenos momentu je nutné trecie plochy lepit (NICRO 20-10, NICRO 32-02; LOCTITE 603)
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5.3.1 Examples of mounting i series

H series is completely sealed and filled with grease for its lifetime.
Fig. 5.3.1a, 5.3.1b and 5.3.1c shows the examples of connections
with motors.

Through-input shaft of H series high precision reduction gear
with increased diameter allows the energy or control distributi-
on cables to pass through the axis of gear to devices fastened
behind the output flange. H series gear is most often used in
combination with pre-stage which can consist of gears or too-
thed belt drives

A typical example of the H series reducer’s drive connected by a
toothed belt is shown in Fig. 5.3.1a. Driven pulley is attached to
the shaft of the gear with screws that have to be tightened with
tightening torque according to the Tab. 5.3.4a, Tab.5.3.4b.

Drive pulley must be movable with the motor in order to allow
adjusting of the belt.

Fig 5.3.1b shows the drive of the input shaft through gears. The
gears are assembled in the frame, which is part of the reduction
gear's input flange.

Fig 5.3.1c shows the mounting of a toothed pulley on the input
flange by friction rings.

5.3.1 Priklady montdze H série

H séria je komplet utesnend séria, naplnend tukom na celti dobu Zi-
votnosti. Na Obr. 5.3.1a, 5.3.1b a 5.3.1c st uvedené priklady spojeni
s motormi.

Priebezny vstupny hriadel vysoko presného reduktora H série so
zvdcSenym priemerom umoZzriuje viest energetické resp. riadiace
rozvody cez os reduktora k zariadeniam upevnenym za vystupnou
prirubou. Reduktor H série sa najcastejsie pouziva v spojeni s pred-
lohou, ktord pozostdva z ozubenych kolies resp. ozubenych remerio-
vych prevodov.

Typicky priklad pohonu reduktora H série pomocou prevodu s ozu-
benym remeriom je zndzorneny na Obr.5.3.1a. Hnand remenica k
hriadelu reduktora je prichytend skrutkami, ktoré musia byt dotiah-
nuté utahovacim momentom podla Tab. 5.3.4a, Tab.5.3.4b.

Hnacia remenica s motorom musi byt posuvnd, aby umoznila napi-
nanie remenia.

Na Obr. ¢.5.3.1b je zndzorneny pohon vstupného hriadela pomocou
ozubenych kolies. Ozubené kolesd predlohy st ulozené v skrini, ktord
je sucastou vstupnej priruby reduktora.

Na Obr. ¢.5.3.1c vidime upevnenie ozubenej remenice na vstupny
hriadel pomocou trecich krizkov.

FRAME

TWINSPIN—-H

BELT PULLEY
SERVOMOTOR

Fig. 5.3.1a: Connection of gear shaft with toothed belt by the screw joint
Spojenie ozubenej remenice s hriadelom reduktora pomocou skrutkového spoja

© SPINEA
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TWINSPIN—-H

BELT PULLEY m
MOTOR FLANGE

Saay
RN

Fig. 5.3.1b: Connection of gear shaft with toothed pulley via the friction joint
Spojenie ozubenej remenice s hriadelom pomocou trecieho spoja

TWINSPIN=H

o

MOTOR FLANGE

COUPLING

SERVOMOTOR

Fig. 5.3.1c: Connection of toothed gear with gear shaft via screws
Spojenie ozubeného kolesa s hriadelom pomocou skrutiek
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5.3.2 Installation procedure H series

Prior to installation, wipe off the conservation oil layer from
the reducer’s surface with a clean and dry cloth. Degre-
ase the contact surfaces for friction type of connections.
TwinSpin high precision reduction gears are not protected aga-
inst corrosion. Please, contact the sales department or your local
sales representative for further assistance and informations.

5.3.3 Mounting tolerances ! series

5.3.2 Postup instaldcie I série

Pred instaldciou odstrdrite z povrchu reduktora vrstvu konzervac-
ného oleja pomocou cistej a suchej handry. Odmastite kontaktné
plochy trecich spojov. Vysoko presné reduktory TwinSpin nie st
chrdnené voci korézii. V pripade potreby dalsich informdcii, prosim
kontaktujte obchodné oddelenie Spinea alebo svojho regiondlneho
zdstupcu.

5.3.3 Montdzne tolerancie I/ série

Fig.: 5.3.3: Maximum geometric deviations for the H series gear
Maximdlne geometrické odchylky pre reduktory H série

Tab. 5.3.3a: Maximum geometric deviations for the H series gear [mm]

Maximdlne geometrické odchylky pre reduktory H série [mm]

TS 140H TS 170H TS 200H TS 220H
T 0,02 0,02 0,02 0,02
T 0,013 0,015 0,015 0,015
Z 0,025 0,025 0,03 0,03
Z1 0,015 0,015 0,02 0,02
\Y 0,05 0,05 0,06 0,06

© SPINEA
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5.3.4 H series tightening torques of
connecting screw

For the safe transmission of external loads applied on the Twin-
Spin high precision reduction gear, it is required to use con-
necting bolts of quality 10K and to degrease contact surfaces of
friction joints before installation. Tightening torques of bolts are
shown in Tab. 5.3.4a. Allowable torque transmitted through con-

5.3.4 Utahovacie momenty pripojovacich
skrutiek H série

Na bezpecny prenos vonkajsieho zataZenia pésobiaceho na reduk-
tor sa poZaduje pouZit pripojovacie skrutky kvality 10K a stykové plo-
chy trecich spojov pred montdzou odmastit. Utahovacie momenty
skrutiek su v Tab.5.3.4.a. Dovoleny kritiaci moment prendsany pri-
pojovacimi skrutkami na prirube a nosnom telese je v Tab.5.3.4b.

necting bolts on flange and case is shown in Tab.5.3.4b.

Tab. 5.3.4a: Tightening torque of screws / Utahovacie momenty skrutiek

Screw Tightening torque [Nm] Clamping force [N] Screw material class specification
Skrutka Utahovaci moment [Nm] Upinacia sila [N] Trieda materidlu skrutky a Specifikdcia

M3 1.9 3100

M4 4,3 5300

M5 8.4 8800

Mé 14 12 400

M8 35 22750 I1SO 898 T1 10.9 or /alebo 12.9
M10 70 36 200

M12 122 52900

M16 300 100 000

M18 455 120 000

Tab. 5.3.4b: Permissible torque transmitted through the connection screw

Dovoleny krutiaci moment prendsany pripojovacimi skrutkami

Output flange / Vystupnd priruba Case / Nosné teleso

Pitch diameter  Transmitted torque Pitch diameter ~ Transmitted torque

Size Number x screw [mm] [Nm] Number x screw [mm] [Nm]
Velkost Pocet x skrutka Rozstupovy priemer Prendsany moment Pocet x skrutka Rozstupovy priemer  PrendSany moment
[mm] [Nm] [mm] [Nm]
TS70 5xMé6 40 186* 8xM5 76 400
5xM6 40
TS70 254% 8xM5 76 400
with pin @6 40
TS 140 16xM6 92 1400 12xM6 140 1560
TS 170 18xM8 110 3300 12xM8 175 3580
TS 200 18xM12 131 6400 12xM10 206 6700
TS 220 20xM10 140 7 600 12xM10 220 7100

* safe transmission of the moment requires glue to be applied on the friction surfaces (NICRO 20-10, NICRO 32-02; LOCTITE 603)
* na bezpecny prenos momentu je nutné trecie plochy lepit (NICRO 20-10, NICRO 32-02; LOCTITE 603)

© SPINEA
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5.4 Examples of installing the |Vi series

In order to achieve maximum performance of the TwinSpin
high precision reduction gear, it is important to pay attention
to the installation and accuracy of the assembly and lubrication.
M series high precision reduction gears are completely sealed.
Modular design of the gear allows connection of different drive
parts. Motor flanges and shaft couplings are required for this con-
nection. We can provide you with design and delivery of these
parts at your request together with a gear.

5.4.1. Examples of installation Vi series

The most common cases of connections between M series
TwinSpin high precision reduction gear and servomotor are
shown on Fig. 5.4.1a, Fig.5.4.1b, Fig. 5.4.1¢, Fig. 5.4.1d.

Direct connection of shaft of the high precision reduction gear
with a motor through keyway. This connection requires that
a motor shaft has the same diameter as the hole in the high pre-
cision reduction gear. In case of direct connection of the reducti-
on gear with a motor, all specified tolerances for coupling flange
must be complied with and only motors with shafts that comply
with tolerances specified in the ES DIN 42955 may be used. Sales
department will provide you information on such standards or
will provide technical assistance for your specific application.

servoMoToR KEY MOTOR FLANGE TWINSPIN-M  QUTPUT SHAFT
ERVOMOTO: ™ | '
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™, | |
\\ \ | | I
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— \ |
| N\ | | . |
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5.4 Priklady instaldcie V série

Aby sme dosiahli maximdlny vykon vysoko presného reduktora
TwinSpin je délezZité venovat pozornost jeho instaldcii, presnosti
montdZe a mazaniu. Vysoko presné reduktory M série su komplet
utesnené. Stavebnicovd konstrukcia prevodovky umoziuje pripd-
janie réznych pohonovych casti. K tomuto st potrebné spojovacie
motorové priruby a hriadelové spojky. Ndvrh a doddvku tychto
stciastok vdm na poZiadanie vieme dodat spolocne s reduktorom.

5.4.1 Priklady instaldcie M série

Najcastejsiesa vyskytujuce pripady spojenia medzi presnym reduk-
torom TwinSpin M série a servomotormi st zndzornené na obr.
¢.5.4.1a,00br.¢.5.4.1b, Obr. £.5.4.1¢, Obr. ¢.5.4.1d.

Priame spojenie  hriadela presného reduktora s moto-
rom pomocou perodrdzky. Uvedené spojenie si vyZadu-
je rovnaké priemery hriadela motora a otvoru v pres-
nom reduktore. V pripade priameho spojenia reduktorov
s motorom musia byt dodrZané predpisané tolerancie spojova-
cej priruby a pouzité vhodné motory, ktorych tolerancie hriadelov
splfiaju tolerancie podla Eurépskej normy DIN 42955. Obchodné
oddelenie vdm poskytne informdcie o tychto normdch, alebo vdm
poskytne technicku pomoc pre vase konkrétne aplikdcie.

© SPINEA
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Fig.5.4.1d: Example of use of hollow shaft version for the reducer driven by a toothed belt
Priklad pouZitia hollow shaft verzie reduktora pohdrianého cez ozubeny remer
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5.4.2 Installation procedure

Atypical example of the assembly with TS 50is shown on Fig.5.4.2.
Before the installation, it is desirable to wipe off the preservative
oil layer from the surface of the reduction gear by a clean and dry
cloth. Contact surfaces of friction joints must be degreased prior
to the installation. When cleaning, make sure that the degreaser
does not get into the reduction gear. During the installation, we
proceed with the following steps: first, fasten a coupling to the
reduction gears, then the connecting flange, to which we mount
the motor and then we bolt the whole assembly to the frame.

SERVOMOTOR COUPLING

MOTOR FLANGE ~ TWINSPIN

5.4.2 Postup instaldcie

Typicky priklad montdznej zostavy s TS 50 je na Obr.5.4.2. Pred insta-
Idciou je vhodné utriet konzervacnu vrstvu oleja z povrchu reduktora
cistou suchou utierkou. Stykové plochy trecich spojov je nutné pred
montdZou odmastit. Pri Cisteni dbat na to, aby sa odmastovac nedo-
stal do reduktora. Pri montdZzi postupujeme v tomto poradi. Najprv
k reduktoru pripevnime spojku, potom spojovaciu prirubu, ku ktorej
prichytime motor a nakoniec celt zostavu priskrutkujeme k fréme.

PLUG FOR

THE LUBRICANT

Fig. 5.4.2: Typical connection of the motor to the TS reduction gear M series
Typické pripojenie motora k reduktoru M série

© SPINEA
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5.4.3 Tolerances of connecting parts [Vl series 5.4.3 Tolerancie spojovacich casti \ série

-
Tab 5.4.3: Maximum value of runout M series [mm] :
Maximdlne geometrické odchylky M séria [mm] :
: 7 77
Toleranc'e 1550 : “I-
Tolerancie : r ] ¥
a 0,02 /lll |
: ;A
b 0,04 K -
c 0,038 % . . .T,H> S
: =
d 6j6 : =
- 1 o[A]
A 47H7 : / A
T 0,01 : :
Z 0,02

Fig.5.4.3: Tolerances of connecting parts M series / Tolerancie spojovacich casti M série

5.4.4 Geometric deviations of connecting parts  5.4.4 Geometrické odchylky pripojovacich

IV series casti M série
: >—{4]
Tab 5.4.4: M series [mm]
M séria [mm] :
Tolerance : B
X TS 50
Tolerancie
T 0,01
@{ @ ! A1 _1]g]
Z 0,02 i y
N R
@D H7 6,0 % = |_ - % <
@CH7 15,5 S = | =
@A h6 47,0 %l:

Fig. 5.4.4: Radial and axial runout of the output flange / Radidlne a axidine hddzanie vystupnej priruby
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5.4.5 Tightening torque of connecting screws
M series

For the safe transmission of external loads applied on the
TwinSpin high precision reduction gear, it is required to use con-
necting screws of quality 10K and to degrease contact surfaces of
friction joints before installation. Tightening torque of screws and
allowable torque transmitted through connecting screws on the
flange and case are shown in Tab. 5.4.5.

Tab. 5.4.5a: Tightening torque of screws / Utahovacie momenty skrutiek

5.4.5 Utahovacie momenty pripojovacich skru-
tiek M série

Na bezpecny prenos vonkajsieho zataZenia pésobiaceho na reduk-
tor sa poZaduje pouZit pripojovacie skrutky kvality 10K a stykové
plochy trecich spojov pred montdZou odmastit. Utahovacie mo-
menty skrutiek a dovoleny kratiaci moment prendsany pripojova-
cimi skrutkami na prirube a nosnom telese st uvedené v Tab.5.4.5.

Screw Tightening torque [Nm] Clamping force [N] Screw material class specification
Skrutka Utahovaci moment [Nm] Upinacia sila [N] Trieda materidlu skrutky a Specifikdcia
M3 1.9 3100
M4 43 5300
M5 84 83800 1SO 898T1 10.9 or / alebo 12.9
M6 14 12 400
M8 35 22750

Tab 5.4.5b: Permissible torque transmitted through the connection screws M series

Pripustny kratiaci moment prendsany skrutkovym spojenim M série

Output flange / Vystupnd priruba

Pitch diameter

Transmitted torque

Case / Nosné teleso

Pitch diameter  Transmitted torque

Size Number x screw [mm] [Nm] Number x screw [mm] [Nm]
Velkost Pocet x skrutka ~ Rozstupovy priemer Prend$any moment  Pocletx skrutka  Rozstupovy priemer Prendsany moment

[mm] [Nm] [mm] [Nm]

TS50 10xM4 28 110 4xM5 63 165

© SPINEA
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5.5 Lubrication, cooling, preheating

Lubrication

The TwinSpin reduction gear is standardly lubricated with the
Castrol LONGTIME PD 0 grease. Alternatively, the Castrol OPTIGE-
AR RO 150 oil may be used. Further information is available on
www.castrol.com. It is forbidden to mix oil used for reducer with
other types of lubricants.

The lubricant exchange interval is highly dependant on the indi-
vidual operating conditions.

TwinSpin’s grease and oil quantities for the individual reducers
are specified in Tab. 5.5a. These quantities, however, do not in-
clude the space between the reduction gear and the connected
parts. If no shaft sealing is used here, the user must fill it with the
lubricant (see Fig.5.1 a). The exchange interval of lubricant inside
the reduction gears depends mainly from the actual operating
conditions and working cycle.

High temperatures and high speeds and loading will reduce the
service life of the lubricant. In many cases a re-lubrication will not
be necessary because the reduction gear is filled for long life. As
a guideline, 20000 hrs. of operation can be considered as service
life.

T series — is not a completely sealed series of high precision re-
duction gears, however, this series is normally filled with grease
Castrol LONGTIME PDO. The recommended amount of grease for
each size of T series reduction gears is shown in Tab 5.5. These
figures, however, do not include the space between the TwinSpin
reduction gear and sealing flanges. User will provide a complete
seal and add lubricant to the free space. It is recommended to fill
up to 70-80% of the free sealed volume. On the basis of a request
by the user, Spinea can offer a complete sealed and filled in with
solution.

E series — is not a completely sealed series of high precision re-
duction gears, normally filled with grease Castrol OPTIGEAR 150
or Castrol OPTIGEAR RO 220. User will fill the reduction gear with
grease after its complete sealing. It is recommended to fill up to
70-80% of the free sealed volume.

H series — is a completely sealed series of high precision reduc-
tion gears, normally filled with grease CASTROL OPTITEMP TT1.

M series — is a completely sealed series of high precision reduc-
tion gears, normally filled with grease CASTROL OPTITEMP TT1.

© SPINEA

5.5 Mazanie, chladenie a predhrievanie

Mazanie

Vysoko presné reduktory TwinSpin su Standardne sériovo plnené tu-
kom Castrol LONGTIME PD 0, alebo tukom Castrol OPTITEMP TT1.
Ako alternativa méze byt pouzity olej Castrol OPTIGEAR 150. Dalsie
informdcie st dostupné na www.castrol.com.

Je zakdzané miesat mazivo, ktorym je mazany reduktor s inymi dru-
hmimaziv. Interval vymeny maziva zdvisi od skutocnych prevddzko-
vych podmienok.

MnoZstvo tuku a oleja pre jednotlivé velkostiloZiskového redukto-
ra TwinSpin je uvedené v Tab.5.5a. Tieto hodnoty viak v sebe neza-
hrnaja priestor medzi reduktorom a pripojenymi stciastkami. Ak
nie je pouZité rotacné hriadelové tesnenie, potom ho musi napinit
tukom uzivatel' (Obr. 5.1 a).

Zivotnost maziva znizuju vysoké teploty, vysoké rychlosti a zataze-
nia. Doplnenie maziva v mnohych pripadoch nie je potrebné, takze
reduktory TwinSpin v priebehu ich prevddzky nepotrebuju Ziadnu
vymenu maziva, pretoZe st naplnené ndplriou pre dlhodobu zZivot-
nost. Ako smernd hodnota pre interval vymeny maziva sa uddva
hodnota 20 000 prevddzkovych hodin.

T séria — nie je kompletne utesnend séria vysoko presnych redukto-
rov, napriek tomu je tdto séria Standardne naplnend tukom Castrol
LONGTIME PDO. Odporucané mnozstvo tuku pre jednotlivé velkosti
reduktorov T série je uvedené v Tab.5.5. Tieto hodnoty vsak v sebe
nezahfriaju priestor medzi reduktorom TwinSpin a utesfiovacimi pri-
rubami. Uzivatel'si zabezpeci kompletné utesnenie a doplnenie ma-
ziva vo volnom prietore. Odporucame pinit maximdine na 70- 80%
volného utesneného objemu. Na zdklade poziadavky od uzivatela
fy Spinea vie ponuknut kompletne utesnené a tukom naplnené rie-
Senie.

E séria - nie je kompletne utesnend séria vysoko presnych redukto-
rov, $tandardne uréenych na plnenie olejom Castrol OPTIGEAR 150,
alebo Castrol OPTIGEAR RO 220. Uzivatel'si zabezpeci pInenie reduk-
tora olejom po jej kompletnom utesneni. Odporucame plnit maxi-
mdilne na 70-80% volného utesneného objemu.

H séria - je celoutesnend séria vysoko presnych reduktorov, stan-
dardne plnenych tukom CASTROL OPTITEMP TT]1.

M séria — je celoutesnend séria vysoko presnych reduktorov, stan-
dardne plnenych tukom CASTROL OPTITEMP TT1.
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Tab 5.5a: Recommended lubricant quantities for filling of T, E, H, M series [cm? ]

Odportcané mnozstvo maziva pre plnenie T, E, H, M sérii [cm3]

Volume of the lubricant

Size
Velkost Objem maziva [cm?]
TS 50 M series - 3
TS 60 T series-5
TS70 T, E, H series - 10
TS 80 T, E series- 15
TS110 T, E, H series - 30
TS 140 T, E series - 70
TS 140 H series - 75
TS 170 T, E series - 120
TS 170 H series - 270
TS 200 T, E series - 180
TS 200 H series - 345
15220 E series - 200
TS 220 H series - 350
TS 240 T series - 300
TS 300 T series - 470

Note:

*Listed values represent a 80% filling of internal volume of T Se-
ries TwinSpin high precision reduction gears. In case of selfma-
nufactured accessories of the reduction gear by the user, it is
required to increase these values by the amount that represents
80% of the space between the reduction gear and the accesso-
ries. Lubrication levels in horizontal and vertical positions are on
Fig.5.5.a.

**In case that other type of seals are used on the reduction gear
instead of rotary shaft seals or in case of desired leakage of grease
from the reduction gear, it is required by the customer to prescri-
be greasing intervals at its own risk or consult a supplier for the
purpose of confirming the warranty period.

When a reducer is running, the temperature of lubricant should
not exceed the maximum temperature defined by the lubricant
manufacturer. Otherwise it is necessary to take into considerati-
on possible loss of lubricating properties of the used lubricant.

Tab. 5.5b: Lubricants” range of use and their life-time

Rozsah pouzitia maziv a ich Zivotnost

Pozndmka:

*Uvedené hodnoty predstavuji vyplnenie 80% vnutorného objemu
presnych reduktorov TwinSpin T série. V pripade vlastnej vyroby
prislusenstva reduktora zdkaznikom je potrebné navysit tieto hod-
noty mnoZstvom, ktoré predstavuje 80% priestoru medzi redukto-
rom a prislusenstvom. Urovne hladiny maziva v horizontdlinej a ver-
tikdlnej polohe st zndzornené na obr. 5.5.a.

**V pripade, Ze nie su pouZzité rotacné hriadelové tesnenia, ale iny
typ tesneni na utesnenie reduktora alebo v pripade Zelaného tniku
maziva z reduktora, potom je potrebné zo strany zdkaznika predpi-
sat intervaly doplnenia maziva na viastnu zodpovednost prip. kon-
zultovat doddvatela pre tcely potvrdenia zdrucnej doby.

V priebehu prevddzky by nemala teplota maziva presiahnut teplotu
definovanu vyrobcom, pretoze inak je potrebné pocitat so stratou
mazacej schopnosti pouZivanych maziv.

Lubricant Type Range of use
Mazivo Typ Rozsah pouZitia
Castrol LONGTIME PDO Grease / Tuk -35°C- +140°C
Castrol OPTITEMP TT1 Grease / Tuk -60°C - +120°C
Castrol OPTIGEAR RO 220 Oil / Olej -35°C-+110°C
Castrol OPTIGEAR 150 Qil / Olej -10°C - +90°C

When exceeding these limits it is necessary to provide cooling or
pre-heating of the reduction gears. In such cases, please, contact
our sales department.

Pri prekroceni tychto hranic je potrebné zabezpecit chladenie prip.
predhrievanie reduktorov. V takychto pripadoch prosim, kontaktujte
spolocnost Spinea.

© SPINEA
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Attention. The temperatures stated in Tab. 5.5b are the tempe-
ratures stated by the manufacturer for the determination of the
lubricant life-time in certain extreme conditions of its use, for the
determination of re-lubrication intervals or its change.

These temperatures are not identical with temperatures in the re-
duction gear inside or on the surface. Because the conditions of
temperature in the reduction gear inside and on the surface are
less extreme in standard operation, the life-time of the lubricant
filling is higher as stated in the table.

Cooling

The reduction gear cooling is not necessary in most of the cases.
But there are some cases when the temperature on the reducti-
on gear surface becomes a limiting factor at given working cycle
and relative ambient temperature.

The reduction gear warming-up in extreme working cycles
shall not go beyond the increase of 40°C at the ambient tem-
perature of 20°C-25°C, whereas the general rule n < n_. (see
chapter 3) shall be kept for extreme working cycles.

The cooling is usually used in such cases:

a) special regulations valid for explosion environs where a very
low temperature is requested

b) ambient temperature is higher than 40°C

c) heat transmission between electromotor and the reduction
gear is too high.

Because of the preservation of proper functionality of reduction
gear (lubricant, seal, pretention degree and material dilatation)
during the guaranteed life-time the limit temperature expresses
a limit temperature of the reduction gear, measured on its sur-
face.

Pozor, teploty uvedené v Tab.5.5b su teploty uvddzané vyrobcom
maziva pre urcenie Zivotnosti maziva v urcitych extrémnych pod-
mienkach jeho nasadenia, pre urcenie intervalov jeho doplriovania
prip. vymeny. Tieto teploty nie st identickeé s teplotami vo vnutri prip.
na povrchu reduktora. PretoZe teplotné pomery vo vnutri a na
povrchu reduktora su menej extrémne v standartnej prevddzke ako
teploty pre mazivo, Zivotnost celoZivotnej ndplne maziva je vécsia
ako je uvddzané v tabulke.

Chladenie

Chladenie reduktorov TwinSpin vo vécsine pripadov nie je potrebné.
No vyskytuji sa pripady, v ktorych je teplota na povrchu reduktora
limitujucim faktorom pri existujicom pracovnom cykle a konkrétnej
teplote okolia.

Oteplenie reduktora v extrémnych cykloch by nemalo presiahnut
ndrast 40°C pri teplote okolia 20°C - 25°C, pri¢om pre extrémne cykly
musi byt dodrZané pravidlo n < .. (pozri Kapitolu 3).

Chladenie je zvy&ajne potrebné v tychto pripadoch:

a) osobitné predpisy platiace pre vybusné prostredie, kde je
poZadovand nizka teplota

b) teplota prostredia je vyssia ako 40°C

¢) vysoky prestup tepla z motora na reduktor.

Z dévodu zachovania vlastnej funkénosti reduktora TwinSpin (ma-
zivo, tesnenia, miera predopnutia a dilatdcia materidlu) v priebehu
garantovanej doby Zivotnosti vyjadruje tdto hodnota hranicnu tep-
lotu reduktora merant na jej povrchu.

Tab. 5.5¢c: Limit temperature of the reduction gear (measured on the gear surface)

Max. medznd teplota reduktora (merand na povrchu reduktora)

Reduction gear limit temperature

Lubricant Max. medznd teplota reduktora
Mazivo
TS50-TS140 TS170-TS300
Castrol LONGTIME PDO 65°C 70°C
Castrol OPTITEMP TT1 65°C 70°C
Castrol OPTIGEAR RO 220 65°C 70°C
Castrol OPTIGEAR 150 65°C 70°C

The stated temperatures express a state when the reduction gear
is not overloaded by speed with regard to the LM (lost motion).
If the temperature is higher despite of static (increasing of the
surface for the heat removal) or dynamic (ventilation) cooling
then it is necessary to decrease the speed or to use a reduction
gear with higher LM (lost motion).

In such cases, please, contact our sales department for technical
support.

© SPINEA

Uvedené teploty vyjadruju stav, kedy reduktor nie je otd¢kovo a za-
tazou pretaZovany vzhladom k LM (mftvy chod). Ak je teplota vyssia
aj napriek statickému (zvdésenie plochy odvodu tepla) prip. dyna-
mickému (ventildcia) chladeniu potom je nutné zniZit otdcky resp.

zdtaz, alebo pouzit reduktor TwinSpin s vyssim LM (mftvy chod).

V takychto pripadoch, prosim, kontaktujte nase obchodné oddele-
nie za ucelom technickej konzultdcie.
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INSTALLATION = 70-80% of free space

OUTPUT SHAFT
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GEARBOX
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INSTALLATION (1) 70-80/ of free space
SERVOMOTOR _
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Fig. 5.5a: Lubricant levels in horizontal and vertical positions
Urovne hladiny maziva v horizontdlnej a vertikdinej polohe
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Fig. 5.5b: Example of reduction gear’s cooling / Priklad chladenia reduktora

Pre-heating

The pre-heating is only used in very rare cases when the redu-
ction gear is run with very low duty factor at extreme ambient
temperature variations or at very low ambient temperatures.

Usually, the reduction gear shall be pre-heated attemperatures
lower than -10°C. This is not necessary if these temperatures are
constant and not so low and speed values as well as values of the
torque to be transmitted are low, but in any case a special, with
noload running, pre-heating cycle is needed. At such temperatu-
res it is necessary to count with higher no-load running torque
and further with proper dimensioning of the drive motor.

Insuch cases, please, contact our sales department for technical
support.

© SPINEA

Predhrievanie

Predhrievanie sa pouZiva len vo vynimocnych pripadoch, ked'sa re-
duktor pouZziva s velmi malym zataZovatelom pri extrémnych vyky-
voch teploty okolia alebo nizkych teplotdch okolia.

Standartne by sa mal predhrievat pri teplotdch nizsich ako -10°C.
Toto nie je potrebné, ak tieto teploty nie st velmi nizke a hodnoty
otdcok a prendsaného momentu st malé, no v kazdom pripade je
potrebny Specidlny zdbehovy, zahrievaci cyklus. Pri takychto teplo-
tdch je potrebné rdtat so zvysenym rozbehovym momentom a teda
velkorysejsim dimenzovanim motora pohonu.

V takychto pripadoch, prosim, kontaktujte nase obchodné oddele-
nie za tcelom technickej konzultdcie.
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5.6 Temperature conditions

The TwinSpin reduction gears are designed for the ambient tem-
perature range of -10to +40 °C. Applications for other tempe-
rature conditions should be consulted with the sales department
or your local sales representative.

5.7 Motor flanges

Most motor adaptor flanges are available on request, please
contact the sales department or your local sales representative
for further assistance.

6. GENERAL INFORMATION

6.1 Maintenance

The reduction gear does not require any special maintenance.
When installing, observe the respective dimensional and positi-
onal tolerances of the centering diameters (Chapter 5.3).The re-
duction gearis a high-precision product, therefore it requires
careful manipulation, installation, and dismounting.

Any unauthorized intervention into the reduction gear (di-
sassembly, assembly) constitutes an immediate loss of warranty.
Should a reduction gear fail due to an error in manufacturing
or material please inform the manufacturer who will perform
professional repair or replacement.

6.2 Delivery conditions

The reduction gear is delivered completely assembled, without
fixing screws, filled with grease, and in a protective package. Not
all series are standardly fully sealed. Each reduction gear is iden-
tified with a identification plate, including the following data:

» manufacturer

« product type and size

« reduction ratio

+ model

« manufacturing number

6.3 Transportation and storage

The reduction gear should be transported in any covered trans-
port vehicles, in containers secured against any movement or
turning over. The transportation method is in accordance with
the mutual agreement between the customer and the supplier.
The reduction gears shall be stored indoors, and maximum per-
missible humidity is 70% and the ambient temperature must
be above 0°C. In addition, the product must be protected against
direct weather influence, aggressive vapors, dust, and mechani-
cal damage. Manufacturer recommends storing the TwinSpin
reduction gear in the original transport package.

5.6 Teplotné podmienky

Reduktory TwinSpin su urcené pre teplotu prostredia od -10 °C do
+40 °C. Aplikdcie v inych teplotnych podmienkach treba vopred pre-
konzultovat's obchodnym oddelenim firmy Spinea alebo lokdlnym
obchodnym zdstupcom.

5.7 Priruba motora

Vécsina motorovych adaptérov je k dispozicii na poZiadanie (porad-
te sa s obchodnym oddelenim firmy alebo s lokdinym obchodnym
zdstupcom).

6. VSEOBECNE PODMIENKY
6.1 Udrzba

Reduktor TwinSpin si nevyZaduje specidlnu udrzbu. Pri instaldcii re-
duktora dodrzujte prislusné rozmerové a polohové tolerancie stre-
diacich priemerov (Kapitola 5.3). Reduktor TwinSpin je velmi presny
vyrobok a preto si vyZaduje pozorni manipuldciu, instaldciu a de-
montdz.

Neoprdvnené zdsahy do reduktora (demontdZ montdz) maju
za ndsledok okamzitu stratu zdruky. V pripade vyskytu poruchy upo-
vedomte vyrobcu, ktory zabezpeci odbornt opravu alebo vymeni
chybny reduktor.

6.2 Dodacie podmienky

Reduktor TwinSpin sa doddva zmontovany, bez upevriovacich skru-
tiek a naplneny mazivom v ochrannom obale. Nie vsteky série st
Standardne komplet utesnené. KaZdy reduktor je oznaceny typovym
stitkom, na ktorom st uvedené nasledujlice tdaje:

«vyrobca

« typ a velkost' vyrobku
« prevodovy pomer
+model

« vyrobné ¢islo

6.3 Doprava a skladovanie

Reduktory Spinea by sa mali prepravovat'v krytych dopravnych vo-
zidldch, v kontajneroch zaistenych proti pohybu alebo preklopeniu.
Metdda dopravy musi zodpovedat vzdjomnej dohode medzi zdkaz-
nikom a doddvatelom. Reduktory by sa mali skladovat vo vnutor-
nych priestoroch. Maximdlina pripustnd vlhkost je 70% a teplota
prostredia musi byt nad 0°C. Vyrobok sa musi chrdnit proti priamym
poveternostnym vplyvom, agresivnym vyparom , prachu a mecha-
nickému poskodeniu. Vyrobca odporuéa skladovat vysoko presné
reduktory TwinSpin v pévodnom prepravnom obale.

© SPINEA
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6.4 Warranty

Warranty is given in General delivery terms.

6.5 Final statement

Any design changes, modifications and improvements, aimed at
increasing the technological level of the reduction gear, which,
however, does not change the main technical parameters, in-
stallation and connection dimensions can be performed by
the manufacturer without prior consent on the part of the custo-
mer. Any design changes and/or modifications affecting the cri-
tical properties and parameters of the reduction gear are subject
to an approval procedure.

6.6 FAQ'S

1. Are reduction ratios between 20-30 possible with the
TwinSpin reduction gear?

Transmission ratios less then 30:1 can be discussed if reques-

ted. The ratios are not offered as standard due to substantial in-

crease in transmission error. Consult the technical and delivery

conditions with the sales department or our local sales repre-

sentative.

2. What is the noise of the TwinSpin during its operation?
TwinSpin runs extremely smoothly. Reference noise measure-
ments of the reduction gear mounted on a servomotor are
available on request.

3. Do you have information about the temperature increase, du

ring the continuous running of the TwinSpin with rated load?
Reduction gears are preferably intended for the mode jobs S3-
S8, i.e. the output speed in application is variable in both directi-
ons. The mode job S1 has to be consulted at manufacturer but it
should not exceed the temperature increase of 40°C measured
at the ambient temperature of 25°C.

4. Does the input shaft have an axial play for compensation

of the heat growth from the connected servomotor?
There is an axial clearance at the input shaft of the reduction gear
that allows the heat dilatation. Please, handle properly the clea-
rance when interfacing the reduction gear to a servomotor (see
Chapter 5).

5. Why do you have the possibility of grease or oil lubrication?
Grease is used for the standard applications. Oil is only used for
special application requests where there is demand for very low
viscous friction, for high-speed applications, for special conditi-
ons and users preferences (e.g. extremely cold environment for
radar applications).

© SPINEA

6.4 Zdruka

Zdruka je uvedend vo Vseobecnych dodacich podmienkach.

6.5 Zdverecné prehldsenie

Vyrobca méze bez predchddzajtceho stuhlasu zdkaznika vykonat
akékolvek konstrukcné zmeny, modifikdcie a vylepSenia, ktorych
cielom je zvysenie technickej irovne reduktora, ktorymi sa vsak ne-
menia hlavné technické parametre, instalacné a spojovacie rozmery
ani dodacie podmienky. Konstrukéné zmeny a/alebo modifikdcie,
ktoré maju vplyv na rozhodujtce vlastnosti a parametre reduktora
musia prejst' schvalovacim konanim.

6.6 FAQ'S

1. Umozriuje vysoko presny reduktor TwinSpin prevodové pomery

v rozmedzi 20-30?
Prevodové pomery medzi 20:1 a 30:1 je mozné zabezpecit na pozi-
adanie. Prevody, ktoré sa neponukaju ako Standardné znamenaju
vyssie riziko nepresnosti prevodu. Technické a dodacie podmienky
treba prekonzultovat s obchodnym oddelenim firmy Spinea.

2. Akd je hlu¢nost TwinSpinu pocas chodu?

TwinSpin bezi mimoriadne hladko. Referencné merania hluku re-
duktora umiestneného na servomotore st k dispozicii na poZiada-
nie.

3. Disponujete informdciami o ndraste teploty pocas nepretrzitého
chodu TwinSpinu pri menovitom zatazZeni?

Reduktory st prednostne urcené pre rezimy prdce S3-S8, t,j. vystup-

nd rychlost v aplikdcidch je reverzno-premenlivd. ReZzim prdce S1 je

nutné konzultovat u vyrobcu, ale ndrast teploty by nemal prekrocit

40°C pri teplote prostredia 25°C.

4. Disponuje hnaci hriadel axidlnou vélou na kompenzdciu

ndrastu tepla z pripojeného servomotora?
Na hnacom hriadeli reduktora je axidlna véla, ktord umozruje
predlZovanie motorového hriadela pri ndraste pracovnej teploty.
Nastaveniu véle pri prepdjani reduktora so servomotorom (Kapitola
5) treba venovat velku pozornost.

5. Preco existuje moznost mazania olejom i tukom?

Tuk sa pouziva v standardnych aplikdcidch. Olej sa pouZiva pri Spe-
cidlnych aplikdcidch, ktoré si vyZaduju velmi malé viskozne trenie,
pri aplikdcidch vyZadujucich si vysokd rychlost, dalej ak existuju Spe-
cidlne podmienky ¢i pozZiadavky uZivatelov. (napr. extrémne studené
prostredie pri aplikdciach - radary).
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6. Is it possible to use the TwinSpin reduction gear indepen-
dently of the installation position?

Yes. Installation position can be vertical or horizontal. On request

the manufacturer provides engineering support including as-

sembly drawings.

6. Mdze sa TwinSpin pouZivat bez ohladu na zvolent instalaénu
polohu?

Ano. Instalaénd poloha méze byt vertikdlna i horizontdlna. Na po-

Ziadanie poskytne vyrobca technicku pomoc vrdtane zostavnych

vykresov.

7. What does it mean ,nominal lifetime L, *?
The nominal lifetime L10 means the time in hours, when up to
10% of a batch fails due to the material fatigue.

7. Co sa md na mysli pod terminom , menovitd Zivotnost'L, “?
Menovitd Zivotnost'L, predstavuje cas v hodindch, ked'10% z celko-
vého mnoZstva reduktorov zataZzenych menovitymi hodnotami do
6000h bude poskodenych unavou materidlu.

8. What type of working (duty) cycle determine the rated torque
and the corresponding nominal life?

Rated torque is calculated value of loaded constant torque

at calculated nominal constant input speed of the input shaft

for the working (duty) cycle when calculated nominal lifetime

is L,,=6000 hours and the duty factor ED = 1 (100%).

8. Aky pracovny cyklus (zataZovatel) urcuje menovity kratiaci
moment a prislusnu Zivotnost?

Menovity kratiaci moment je vypoctovd hodnota zataZujuceho

kratiaceho momentu /konstantného/, pri menovitej /konstantnej/

vypoctovej vstupnej rychlosti vstupného hriadela, kedy je vypcto-

vd nomindlna Zivotnost L10 =6 000 hod a hodnota zataZovatela je

ED=1(100%).

9. Do you provide interface flanges and motor shaft connections
for the different servomotors?

Yes. We are able to provide you with the necessary technical sup-
port. Regarding the flange interfacing, we have a database of ty-
pical drawings of connecting couplings and interface flanges.
We are able to prepare the assembly and detail drawings for
customers if they exactly specify the type and size of motor. On
request we are also able to manufacture the motor flange and
coupling.

9. Poskytujete pripojovacie priruby a spojenie motorovych hriadelov
pre r6zne servomotory?

Ano. Sme schopni vdm poskytnit nevyhnutn technickd pomoc. Po-
kial ide o prirubové prepojenie, disponujeme databdzou typickych
vykresov spojovacich spojok a interfejsovych prirub . DokdZeme pre
zdkaznika vypracovat zostavné a detailné vykresy, ak presne vyspe-
cifikuju typ a velkost motora. Na poZiadanie tieZ mézemevyrobit
motorovi prirubu a spojku.

10. The pair of flanges rotate with respect to the case with redu
ced speed. Is there any radial-axial clearance on the output
bearing with respect to the reduction grear case?

There are two options. The first one is without any clearance and

preloaded in both directions as much as necessary. The second

one, there is an axial and radial clearance up to 0,010mm.

10. Dvojica prirub sa otdéa vzhladom na teleso redukovanou
rychlostou. Vyznacuje sa vystupné lozZisko nejakou radidlno-
axidlnou vélou?

Existuju dve mozZnosti. Prvd mozZnost je bez véle a s predpdtim

v oboch smeroch podla potreby. Druhd moZnost je axidlna a radidl-

navéla do 10 mikrénov.

11. Why the TwinSpin is designated as a zero backlash reduction
gear?

TwinSpin is a zero backlash reduction gear because there is no
reversal clearance between the trochoid tooths of the gearwhe-
els and the cylindrical rollers of the hollow gearwheels in the
reduction gear case. This is being reached by high-precision ma-
nufacturing of components and careful pairing during its assem-
bling.

11. Preco sa vysoko presny reduktor TwinSpin oznacuje ako bez
volovy?

Jednotlivé suciastky su montované bez véle resp. s predpdtim. Kazdd

stciastka reduktora je vyrobend s vysokou presnostou. Pocas mon-

tdze sa vykondva désledné pdrovanie komponentov zamerané na

vyslednu presnost reduktora.

12.Is TwinSpin self-locking?
No. Thanks to very good efficiency there is no self-locking effect.
For back-driving torque values see Chapter 3.13.

12. Je TwinSpin samozverny?
Nie. Vdaka velmi dobrej tcinnosti nie je TwinSpin samozverny. Hod-
noty spdtného momentu su uvedené v Kapitole 3.13.

13. Which part of the TwinSpin do you use to calculate the
lifetime i.e. which part of the reduction gear fails first?

The nominal lifetime is limited by the roller bearing between ec-

centric shaft and gearwheels.

13. Ktord cast TwinSpinu sltZi na vypocet Zivotnosti (t.,j. ktord cast
reduktora sa pokazi ako prvad)?

Zivotnost sa vypocitava zo Zivotnosti nosnych valéekovych excent-

rickych loZisk hriadela.

© SPINEA
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Cautions for application of high-precision
reduction gear TwinSpin

«  If the end user of the product is the military or when the
product is used to manufacture weapons, the product
may be subjected to export regulations prescribed in the
Foreign Trade Control Act. Inspect the conditions before
exporting the product and take the necessary procedure.

- If failure or malfunction of the product may directly affect
people’s lives or if it is used for units, which may damage the
human body (atomic facilities, space equipment, medical
equipment, various safety units, etc.), examination is requi-
red every time. Contact our agent or nearest business office
in such a case.

«  Though this product has been manufactured under strict
quality control, if it is to be used for such machines that se-
rious damage of people’s lives or facilities may result due to
its failure, please provide any safety means.

«  When this product is used in special environment (clean

room, foods, etc.), please contact our agent or nearest bu-
siness office.

© SPINEA

7 _ee

Upozornenia k aplikdcii vysoko presného
reduktora TwinSpin

Ak konecny uZivatel' vyrobku pracuje vo vojenskej oblasti alebo
ak sa vyrobok pouZije na vyrobu zbrani, vyrobok mézZe pod-
liehat vyvoznym predpisom stanovenym v Zdkone o kontrole
zahrani¢ného obchodu. Pred vilastnym vyvozom vyrobku preto
si overte vyvozné podmienky a vykonajte nevyhnutné kroky.

Ak by porucha alebo funkénd porucha vyrobku mohla pria-
mo ohrozit ludské Zivoty alebo ak sa pouZiva v zariadeniach,
ktoré mézu poskodit ludské zdravie , (atémové, vesmirne,
zdravotnicke zariadenia, rézne bezpecnostné systémy, atd.), je
nevyhnutnd pravidelnd kontrola.. V takomto pripade sa spojte
s nasim obchodnym zdstupcom alebo najbliz§ou pobockou.

| ked bol tento vyrobok vyrobeny za prisnej kontroly kva-
lity, ak sa md pouZivat' v strojoch, ktoré v pripade poruchy
moéZu vdZne ohrozit ludské Zivoty alebo poskodit zariade-
nia, je nevyhnutné prijat vhodné bezpecnostné opatrenia.

Ak sa tento vyrobok md pouzivat'v Specidlnom prostredi (Cisté
miestnosti, potravindrsky priemysel atd.), spojte sa s nasim ob-
chodnym zdstupcom alebo najbliZzsou pobockou.
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Special reduction gears / Specidlne reduktory

7.SPECIAL REDUCTION GEARS 7. SPECIALNE REDUKTORY
7.1 TwinSpin high precision reduction gear 7.1 Vysoko presny reduktor TwinSpin s uhlovou
with right-angle reducer prevodovkou

High precision reduction gear with possibility of right-angle Vysoko presny reduktor s moznostou napojenia motora kolmo na os

motor connection also allows increasing of total reduction ratio vystupu zdroveri umoZriuje zvysenie celkového prevodového pomeru

using a input right-angle reducer. This allows using of a servo- vstupnou uhlovou prevodovkou. Vdaka tomu je mozné pouZit servo-

motor with a lower power and higher speed i.e., smaller motor. motor s nizsim vykonom a vyssimi otdckami motora, t.j. motor men-

This solution is available for whole E type series reduction gears. Sich rozmerov. Toto riesenie sa méZe vyuZit pre cely typovy rad reduk-
torov série E.

Advantages Vyhody

+ possibility of right-angle motor connection « moznost pripojenia osi motora kolmo na os vystupu

» higher input speeds + vyssie dovolené otdcky na vstupe

« smaller servomotor dimensions e rozmerovo mensi servomotor

+ low lost motion and hysteresis on output »  nizky LM a hysterézia na vystupe

« compact solution « kompaktné riesenie

Note: In case of other informations please contact Spinea sales department.
Pozndmka: V pripade dalsich informdcii prosim kontaktujte obchodné oddelenie Spinea.

© SPINEA
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Special reduction gears / Specidine reduktory

7.2 TwinSpin hollow shaft reduction gear
with pre-stage

> @ N O #=#

7.2 TwinSpin hollow shaft reduktor s predstup-
nom

* other ratio possible on request
* dalsie prevodové pomery su k dispozicii

111,72 podla poziadaviek

167,29
225,79
300,66

Tab. 7.2 Table of reduction ratios (i) / Tabulka prevodovych pomerov (i)

A TwinSpin hollow shaft reduction gear with pre-stage and
offset motor position - a special solution for a application that
need completely sealed node with big through hole for passing
the cables, tubing or additional shafts.

Advantages:

« high-precision reduction gear

« possibility to have a motor in offset position

« high reduction ratio in two stages

« coupling and motor flange provide easy motor
mounting

« pre-greased and fully sealed solution

TwinSpin hollow shaft reduktor s predstupriom a odsadenym pri-
pojenim motora — Specidlne riesenie pre aplikdcie, ktoré vyZaduju
kompletne utesneny uzol s velkym pribeZznym otvorom, éo umozriu-
je prechod kdblov, hadic alebo ndhonovych hriadelov.

Vyhody:

» vysoko presny reduktor

« mozZnostodsadenej pozicie motora

«  vysoky prevodovy pomer v dvoch stuprioch

«  spojka a motorovd priruba umozriuje lahku
montdzZ motora

« vopred premazané a plne utesnené riesenie

Note: In case of other informations please contact Spinea sales department.
Pozndmka: V pripade dalSich informdcii prosim kontaktujte obchodné oddelenie Spinea.

© SPINEA
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Appendix / Priloha

EXPRESSIONS USED IN DRAWINGS, DIAGRAMS AND
PICTURES:

BELT PULLEY

CLOSED THREAD HOLES FOR THE LUBRICANT
CLOSED THREADED HOLE FOR THE LUBRICANT
COUPLING

DAMPING COVER

DEPTH

DISASSEMBLY COVER
DISASSEMBLY GEARBOX
DISASSEMBLY HOLES

DOUBLE LIP OIL SEALING
DOUBLE LIP SEALING A

FILLING HOLE SCREW+SEALING
FITTING LENGTH

FORPIN

FRAME

FRICTION JOINT

GEARBOX

KEY

LUBRICANT DRAIN HOLE
LUBRICANT HOLES

MOTOR FLANGE

OIL LEVEL 70-80% OF FREE SPACE
O-RING

OUTPUT SHAFT

PLUG FOR THE LUBRICANT
SAFETY BOLT FOR THE MOUNTING
SCREW HEAD

SCREW JOINT

SCREW PLUG

SEALING CAP

SERVOMOTOR

SHAFT POSITION

SHAFT SEALING

SPACE FOR EXPANSION

SPACE FOR EXPANSION
TECHNOLOGICAL HOLES
THROUGH

TOOTHED BELT

TROUGH HOLE IN INPUT FLANGE
VENT HOLE

VENTING HOLE

© SPINEA

VYRAZY POUZIVANE VO VYKRESOCH, DIAGRAMOCH
A OBRAZKOCH:

REMENICA

UZAVRETE ZAVITOVE OTVORY PRE MAZIVO
UZATVARACI ZAVITOVY OTVOR PRE MAZIVO
SPOJKA

TLMIACI KRYT

HLBKA

DEMONTAZNY KRYT

DEMONTAZNA SKRINA PREVODOVKY
DEMONTAZNE OTVORY

DVOJBRITE OLEJOVE TESNENIE
DVOJBRITE TESNENIE A

SKRUTKA PLNIACEHO OTVORU+TESNENIE
MONTAZNA DLZKA

PRE SVORNIK

RAM

ZVERNY SPOJ

SKRINA PREVODOVKY

KLIN

OTVOR PRE VYPUSTENIE MAZIVA
MAZACIE OTVORY

MOTOROVA PRIRUBA

HLADINA OLEJA 70-80%

O-KRUZOK

VYSTUPNY HRIADEL

ZATKA NA MAZIVO

MONTAZNY, POLOHOVACI KOLIK
HLAVA SKRUTKY

SKRUTKOVY SPOJ

SKRUTKOVA ZATKA

TESNIACA ZATKA

SERVOMOTOR

POLOHA HRIADELA

TESNENIE HRIADELA

PRIESTOR PRE EXPANZIU MAZIVA
PRIESTOR PRE EXPANZIU MAZIVA
TECHNOLOGICKE OTVORY

SKRZ

OZUBENY REMEN

PRIECHODZI OTVOR VO VSTUPNEJ PRIRUBE
ODVZDUSNOVACI OTVOR
ODVZDUSNOVACI OTVOR
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