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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.

© SPINEA, s.r.0.2012.
All rights reserved.

Reproduction in part or in whole is not permitted
without prior authorization from SPINEA, s.r.o.

Although maximum care has been taken while
preparing this catalogue, liability cannot be ac-
cepted for any errors or omissions thereof.
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TWINSPIN - BbICOKOTOYHbBIE PELYKTOPbI

Kamanoz TWINSPIN, a makxe Opyaue kamasnoau
U nybnukayuu 0ocmynHel HA Hawem calime
www.spinea.sk 8 pybpuke «Ckauyame». [lonesHyio
UHopmauyuto  Halideme mMaAkxe HA HAweM
MynbmumeoudsibHOM  Komnakm-oucke SPINEA,
20e npedocmassieHo MHOXecmeo mexHU4Yeckol
0oKyMeHmauuu 8 3/IeKmMpOHHOM  ghopmame.
Ymobel nonyyume 6ecnnamuo Baw 3k3emnnap,
obpamumecs, noxasnylcmad, 8 omoesn npooax
SPINEA  unu Kk Bawemy  pezuoHaneHomy
KoMMepyecKomy npedcmasumernio.

©SPINEA, s.r.0. 2012.
Bce npasa 3awjuwieHoi.

KonuposaHue He nosgonsemca 6e3 npeod-
wecmayrowjezo coenaweHua OO0 CIMTUHEA.

3a 803MOXHble OWUbBKU 80 epemsAa nhedamu
KOMNhAHUsA He Hecem omeemcmeeHHOCMb.

© SPINEA

ALPEC KOMITAHN
00O CIMNHEA
Okpatiosa 33

080 05 lpewos
Cnosakus

Tel.: +42151 7700155
+42151 7700156
Fax: +42151 7700251
+42151 7700154

3-nouyma: info@spinea.sk
Be6-catim: www.spinea.sk

Cneyucgukayuu, npusedeHHbie 8 SMOM Kamanoee,
noodaiomca  UHOBAUUOHHbIM U3MeHeHUAM,
Komopsle He mpebylom npedsapumesnbHO20
y8edoMIeHUs.

M3oaHue Il /20122



000
... : .. .
Contents ..TW|n§p|n

| CONTENTS 6
] ABOUT US 10
1 TWINSPIN GENERAL INFORMATION 12
Main parts description 14
Operating principle 15
Advantages 16
2 TWINSPIN SERIES 18
Product overview 18
TwinSpin torque range 19
Applications 20
References 23
2.1 T SERIES 26
Product characteristics 26
Ordering specifications 27
Technical data 28
Drawings 30
2.2 E SERIES 42
Product characteristics 42
Ordering specifications 43
Technical data. 44
Drawings 46
23 H SERIES 56
Product characteristics 56
Ordering specifications 57
Technical data 58
Drawings 60
24 M SERIES 68
Product characteristics 68
Ordering specifications 69
Technical data 70
Drawings 72
3 PERFORMANCE CHARACTERISTICS 78
3.1 Nominal life calculation T, E, H, M series 78
32 Effective input speed (n ) T, E, H series 78
3.21 Maximum continuous input speed (n___) M series 78
33 Maximum torque during acceleration and braking (T __ )T, E, H, M series 78
34 Maximum emergency torque (T _ )T, E, H, M series 79
35 Allowable radial-axial load and tilting moment on the output flange T, E, H series 79
3.5.1 Allowable radial-axial load and tilting moment on the output flange of M series 81
352 Capacity of output bearings M series 82
353 Allowable load of the output bearings M series 83
354 Allowable axial load F, __ M series 84
355 Allowable tilting moment M___ M series 84
356 Allowable radial load F, . M series 84
357 Allowable load on the output flange of the M series high precision reduction gear
when applying the radial force F and axial force F_ 85
3.6 Tilting rigidity and deflection angle of the output flange T, E, H, M series 86
37 Torsional stiffness, lost motion and backlash T,E,H,M series 86
338 Vibrations T, E, H, M series 88
39 Angular transmission accuracy T, E, H, M series 88
3.10 No-load starting torque T, E, H, M series 89
3.1 Back-driving torque T, E, H, M series 89
3.12 Maximum tilting moment of the input shaft (M_, )T, E, H, M series 90
3.13 Efficiency chartT, E, H, M series 91
3.14 Rotary direction and reduction ratio T,E,H,M series 93

© SPINEA



........
e TwinSpin
[ ) (J

TWINSPIN SELECTION PROCEDURE

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

4.2 Selection flowchart T, E, H series

4.2.1 M series selection flowcharts

43 Selection example T, E, H series

43.1 Selection example M series

ASSEMBLY

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

511 Examples of installing T series - unsealed TwinSpin high precision reduction gears
5.1.2 Installation procedure T series

513 Dimensions and tolerances for connecting parts T Series

514 Tolerances of connecting parts T series

5.1.5 Circumferential and face runout-out values of TwinSpin reduction gears T series
5.1.6 T series tightening torque

5.2.1 Examples of installing E series — unsealed TwinSpin high precision reduction gears
522 Installation procedure E series

523 Dimensions and tolerances of assembling components of the E series
524 E series mounting tolerances

525 E series tightening torque of connecting bolts

53.1 Examples of mounting H series

53.2 Installation procedure H series

533 Mounting tolerances H series

534 H series tightening torques of connecting screw

54 Examples of installing the M series

54.1 Examples of installation M series

542 Installation procedure

543 Tolerances of connecting parts M series

544 Geometric deviations of connecting parts M series

545 Tightening torque of connecting screws M series

55 Lubrication, cooling, preheating

5.6 Temperature conditions

5.7 Motor flanges

GENERAL INFORMATION

6.1 Maintenance

6.2 Delivery conditions

6.3 Transportation and storage

6.4 Warranty

6.5 Final statement

6.6 FAQ'S

SPECIAL REDUCTION GEARS

7.1 TwinSpin high precision reduction gear with right-angle reducer
7.2 TwinSpin hollow shaft reduction gear with pre-stage

APPENDIX - EXPRESSIONS USED IN DRAWINGS, DIAGRAMS AND PICTURES

Contents

96

96

97

99

101
103
108
108
108
110
112
114
114
116
117
119
120
122
124
125
127
127
128
129
129
131
132
132
133
134
139
139
139
139
139
139
140
140
140
146
146
148

150

© SPINEA



[
[ ) 0 .
CodepxaHue s Twm§p| n

1 COAEPXAHUE 8

1 O KOMIMAHUN 11
1 ObLUNE UHOOPMALWIN O TWINSPIN 13
OnucaHue ocHoBHbIX Yacmeu 14
MpuHyun pabomel 15
lpeumywiecmsa 17
2 TWINSPIN - CEPUN 18
Cnucok pedykmopos 18
Juana3oHn kpymaujezo momeHma 19
lpumeHeHue 20
Pecpeperyuu 23
2.1 CEPUAT 26
Xapakmepucmuka npodykma 26
Cneyucgukayuu npu 3akase 27
TexHuyeckue napamempel 28
Yepmexu 30
2.2 CEPUAE 42
Xapakmepucmuka npodykma 42
Cneyugukayuu npu 3akase 43
TexHuyeckue napamempel 44
Yepmexu 46
2.3 CEPUAH 56
Xapakmepucmuka npodykma 56
Cneyugukayuu npu 3akase 57
TexHuyeckue napamempel 58
Yepmexu 60
24 CEPUAM 68
Xapakmepucmuka npodykma 68
Cneyucgukayuu npu 3akase 69
TexHu4yeckue napamempeol 70
Yepmexu 72
3 PABOYUE XAPAKTEPUCTUKU 78
3.1 Pacuem HomuHaneHol 0onzosedyHocmu - T, E, H, M cepuu 78
3.2 SppekmusHble 8x00Hble o6opomel (nef) - T, E, H, M cepuu 78
3.2.1 MakcumaneHele HenpepblgHbie 6xo0Hble obopomei (n_ ) - cepua M 78
33 Honycmumeil kpymAwuli momeHm npu nycke unu mopmoxenuu (T ) -T, E, H, M cepuu 78
34 Honycmumeili kpymawuli momeHm npu asaputiHom ocmarose (T ) - T, E, H, M cepuu 79

3.5 Jonycmumas paduasnsHo-ynopHas Hazpy3Kka u onpokuosigarowuti MoMmeHm
Ha 8bix00HOM ¢narye - T, E, H cepuu 79

3.5.1 Jonycmumeble 3HayeHuUs paduasibHO-0CeBbIX HaZPY30K U ONPOKUObIBAIOWE20
MOMeHMa Ha 8bIX0OHOM ¢hnaHye - cepus M 81
3.5.2 [by30n00vemMHOCMb 8bIXOOHbIX NOOWUNHUKOS - cepus M 82
3.5.3 Jonycmumas Hazpy3Kka 861X00HbIX NOOWUNHUKO8 - cepus M 83

354 Honycmumas ocesas Haepyska F, - cepua M 84
355 Jonycmumeiti onpokudeisarowuii momenmM_ - M cepus 84
3.5.6 Honycmumas paduaneHas Haepyska F. - M cepua 84

rmax

3.57 Jonycmumas Hazpy3ka Ha 8bix00HOU hiaHey 8bICOKOMOYHo20pedykmopd cepuu

M npu so3delicmeuu paduansHol F u ocesol F, cunbl 85
3.6 Onpokudei8arWas xecmKkocms U Y2071 OMKJ/IOHeHUs 8bIX00H020 niaHya - T, E, HM cepuu 86
37 KpymumenbHas xecmkocme, HexesnamerbHbil 3a30p u Mepmasit xo0 - T, E,H, M cepuu 86
3.8 Bubpayuu - T, E, H, M cepuu 88
3.9 TouHocme yznogoti nepedayu - T, E, H, M cepuu 88
3.10 Myckosoli MmomeHm 6e3 Haepy3ku - T, E, H, M cepuu 89
3.11 BosspamHeiti momenm - T, E, H, M cepuu 89
3.12 Honycmumeit onpokudsigarowuti MomeHm Ha 8xo0Hozo easna (M., ) - T, E, H, M cepuu 90
3.13 Auazpamma k.n.0 - T, E, H, M cepuu 91
3.14 HanpasneHue spawjeHus u nepedamoyHoe omHoweHue - T, E, H, M cepuu 93

© SPINEA



°
. . .
o Twm§p| n Codepxatue

4 TMPOLEIYPA BbIBOPA BbICOKOTOYHOIO PEAYKTOPA TWINSPIN 96
4.1 Juazpamma pabouezo yukna - T, E, H, M cepus 96
4.2 bnok-cxema uzbupamernsHol npoyedypei - T, E, H cepus 98
4.2.1 bnok-cxema seibopa cepuu M 100
4.3 Mpumep svibopoyHol npoyedypei - T.E, H cepusa 101
4.3.1 Mpumep svibopa cepuu M 103
5 MOHTAX 108
5.1 MoxmaxHaa uncmpykyus - T, E, H, M cepusa 108
5.1.1 Mpumepsl ycmaHosku T cepuu — HeyniomHeHHble pedyKmopbl € 8bICOKOU MOYHOCMbIO 108
5.1.2 Mopsadok ycmaHosku - T cepus 110
5.1.3 Pa3smepebl u donycku Ha ycmaHosoyHele duamempei - T cepus 112
5.1.4 Jonyckaemele omkIOHeHUA MOHMAXHbIX Yacmel - T cepus 114
515 BesnuyuHbl mopyo8020 U paduaneHozo bueHus pedykmopos TwinSpin - T cepus 114
5.1.6 MomeHm 3amsxku 054 - T cepuu 116
52.1 lMpumepel MoHMaxa cepuu E - Heynnom-HeHHble 8bICOKOMOYHble pedykmopel TwinSpin 117
522 Mopadok ycmaHosku - E cepus 119
523 Pasmepeol u 0onycku MOHMaxHoix 0emarneli - E cepus 120
524 MoHmaxHbie donycku - E cepus 122
5.2.5 MomeHmesl 3amaxKu coedUHUMesTbHbIX BUHMO8 - E cepus 124
5.3.1 lpumepsi MoHmaxa - H cepus 125
5.3.2 Mopsadok ycmaHoeku - H cepus 127
533 MoHmaxHble donycku 0ns cepuu H 127
5.3.4 MomeHmeol 3amsAXKU coeOuUHUMesbHbIX 8UHMOB 0714 cepuu H 128
54 lpumepsl MoHMaxa cepuu M 129
5.4.1 lpumepsl MoHMaxa cepuu M 129
5.4.2 Pyko8o0cmeo K ycmaHoske 131
5.4.3 Jonyckaemele omknoHeHUs MOHMAXHbIX Yacmel - M cepus 132
5.4.4 leomempuyeckue nozpewiHoCmu MOHMAXHwix Yacmet - M cepus 132
54.5 MomeHmesl 3amsaxku coeOuUHUMesIbHbIX BUHMOB - M cepus 133
5.5 Cmaska, oxnaxoeHue U N00o2pesaHue 134
5.6 TemnepamypHeie ycnosus 139
57 OnaHey 0suzamens 139
6 ObLUYNE MNHDOPMALMN 139
6.1 O6cnyxusarue u yxo0 139
6.2 Ycnosusa nocmasku 139
6.3 Ynakoeka, mpaHcnopm, xpaHeHue 139
6.4 lapanmusa 140
6.5 3aknoyumesnbHoe 3ase/ieHue 140
6.6 Camsle yacmele 80npocsl 140
7 CIMELYNATIbHbIE PELJYKTOPBI 146
7.1 BobicokomoyHbil pedykmop TwinSpin ¢ y2nosol nepedayeli 146
7.2 Pedykmop TwinSpin hollow shaft c Hynegol cmyneHbio 148
TMPUJIOMKEHWE - TEPMUHbI, UCIMOJIb3YEMBIE B YEPTEXAX, CXEMAX U WJTTTIOCTPALUMAX 150

© SPINEA



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 / Omden npodax
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SPINEA — cospemMeHHaAs C/108AUKas MAWUHOCMpPOUMesbHas
KOMNAHUSA, 3aHUMarwdsacs paspabomkot, npou3so0cmeom
U peasnusayuel 8bICOKOMOYHbIX pedyKmopos, Npooaoujuxcs
nod mopezogoli mapkol TwinSpin. KomnaHus ocHosaHa
8 1994 200y, cmumysiom O0nia e€ CO30dHUA NOCITYXUJIO
usobpemeHue C/108ayK020 KOHCMpykmopd. Pedykmopel
TwinSpin ~ npou3eo0amcs  cepuliHo  HA  OCHOBAHUU
MeX0yHapoOHo20 nameHma. BbicokomouHbIli  pedykmop
TwinSpin NpUHAdeXUM K Kame2opuu 8bICOKOMEXHOI02UYHbIX
mogapog u npedcmasssem YHUKAZIbHOE MmexHUYecKoe
peweHue, coeduHsawee paduaIbHO-0Ce80U NOOWUNHUK
C 8bICOKOMOYHOU nepedayeli 8 eOUHOM KOMNAKMOM U30es1uu.
Mpodykmel KOMNnaHuu npeoHA3HayeHel 0N NpusioxeHud,
8 KOmopeix mpebyemcs  8bICOKOe NOHUXArwee 4Huco,
8bICOKAA KUHeMamuuyeckds MmOYyHoCcmb, 6e3/10¢pmossbil
X00, 8bICOKUU KpymaAwul MOMEHM, BbICOKAs XeCcmKoCmo,
KOMNAKMHAA KOHCMPYKYUA 8 02pdHU4YeHHOM MOHMA*KHOM
npocmpaHcmee, a makxe Hebosnbwol eec. [Ipodykmel
Haxo0am wupoKy 061dcmsNpuMeHeHUA 8 asmMomamu3ayuu
U npomelwsieHHol — pobomomexHuke, 8  obiaacmu
npou3goo0CcmMaa cmaHKos, meKCmuibHOU NPOMbIWIeHHOCMU,
CAHMeXHUKU, dsUuayuoHHOU NpOMbIUWIEHHOCMU U MHO2UX
Opyaux obnacmsx.
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General information / O6wue uHghopmayuu

SERIES@ sEriEs €@ seriEs @) series @

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
BuHmeol BxodHoli ¢pnarey : UuknoudaneHsie: ModwunHuKu 8ana:
: : 3y6damele Kosteca:
. :
é :
o
]
: ]
. :
]
Pins
Linunbku
:Bearings :Case Shaft
MoowunHuku Hecywuti kopnyc Ban

Fig.1a: Components of TwinSpin reduction gears | CocmasHvle yacmu pedykmopa TwinSpin
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1. OBLYUME MHOOPMALNN O TWINSPIN

BouicokomoyHble pedykmopsl TwinSpin OCHOBAHHble HA HOBOM pPedyKUUOHHOM
MexaHusme U Hosol KOHCMPpYyKyuu 8bIXOOH020 paouaneHOynopHO20
NOOWUNHUKA U MAakum 00pa3oMm ABJAIOMCA HOBbIM  NOKOJIeHUeM  CUCMeM
0na  nepedadu  MowjHocmu.  [loHAmue  ,8bICOKOMOUYHbIU — pedykmop”
gblpaxaem  NOJIHYIO  UHMezpayuilo  8bICOKOMOYHOU  KOpobKu  nepeday
U padudsbHO -ynopHo20 NOOWUNHUKA 8 OOHOM yesoM. 3ma Hoeads
MPAHCMUCCUOHHAA KOHUenyus no3goJsidem  UCnosib308dme  pedykmopbl
HenocpeOCMBeHHO 8 Kavecmae wapHUpo8 pobomos, NOBOPOMHbLIX CMO08 UU
8 Kadyecmee KoJieCHbIX KOpoboK nepeday mpaHcnoOpmMHbIX CUCMEM.

BbicokomoyHble pedykmopsl NpeoOHA3Ha4eHvl 071 NPUMeHEHUS, NPU KOMOPOM HYXKHO
8bICOKOE NepedamoyYHoe OMHoWeHUe, B8bICOKAA KUHeMamu4eckasa MmoYHOCM®,
Hebos1bLWol Mepmabili X00, 8bICOKAA MOMEHMHAA eMKOCMb U 8bICOKAA XeCmKoCmb
npu KOMNAakmHoU KOHCMPYKYUU C HebGOIbWUM NnpoCmpaHCmeom 3acmpolku u
Heb6osbwol maccod.

Output sealing

Axial ring ..................... :
e : BbixoOHble ynjaomHeHus :
Ocesoe Ko/byo : :
. 5
é
°
L]
: Transformation member
TpaHchopmMayUOHHbIG YleH -
: Output flange
BbixodHol ¢hnanHey,

© SPINEA
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Main parts description / OnucaHue ocHoHbix Yacmeli

SERIES @ sEriEs €@ series @) series @
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Bearings

............... geesnsreoessTrocsnsosseccasansnaonnsRgrrioes

" ModwunHuku

Output sealing

" BbIXOOHbIe ynomHeHus

o Output flange

Uzonbuamele ponuku,
YuKouoasbHvle 3y64ameie
Koneca

TpaHcgopmMayuoHHbIl YieH

Fig.1b: TwinSpin cross section | Pe3 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

OcHoBHble Yacmu noOWUNHUK08020 pedykmopa, Puc.1 u
Puc.1.1.

Hecywuti kopnyc

co0epum 8bICOKOEMKOCMHbIE, 8bICOKOMOYHbIE, pAdudslb-
HO-YynopHele, 8bIXOOHble NOOWUNHUKU, UHMeZpUpOB8aHHbIe
8 pedykmope.

YnnomneHue

CO  CMOpOHbI  BbIXOOHO20  ¢hnaHya  ycmpaHsem
B803MOXHOCMb  8HYMpeHHell KOHMAmuHayuu KopobKku
nepeoauy unu ymeyky cMasku u3 pedykmopa.

®nanypl

8XOOHbIE U 8bIXOOHbIE (IAHUbI COeOUHeHbl NPUZHAHHbIMU
8UHMAMU U  epawdlmca 8  paoudsbHOYNOPHOM
8bIXOOHOM NOOWUNHUKe pedyyupo8aHHOU CKOpOCMbio NO
OMHOWEHUIO K Hecywemy Kopnycy.

BxooHoli ean

8bICOKOOBOPOMHbILU  YleH PeOyKUUOHHO20 MexXaHu3ma.
OH ycmaHoesieH C NOMOWbio POUKONOOWUNHUKO8 80
¢naHyax. Opbumsi  NOOWUNHUKO8  pAcw/ugo8aHsl
HenocpedcmaeeHHO Ha 8asne u pnaHyax. Ha eane Haxodamcsa
3KCYUEHMPUKU, HA KOMOpbIX 8pawjdmesibHO onuparomcs
Koseca Yepes posIUKONOOWUNHUKU.

LuknoudanvHbie 3y6yamele Koneca

Komopbeix nodmu 50% O0OHOBpeMeHHO 3auensIAarWux
YuK/ioudasbHblx 3ybbes nepedaem 8bICOKUU Kpymawul
MomeHm, obecnequgarowuli MOWHbIU U 6e33a30pHbil X00
pedykmopa.

TpaHcghopmamopHbil YneH

mpaHcgopmupyem niaaHemadpHoe 08UXeHUe KosieC 8
spawjamesibHoe 08UXeHue Napbl hraHyes.
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Operating principle / lpuHyun pabomei
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Input shaft of the reduction gear is in zero
point.

Bxo0HoU 8as HAX00UMCA 8 HY/1e80U MOUKe.

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.

BpaweHue 8xo0Ho20 eana Ha 90° evi3bieaem
No8opom yuksIoudHoz0 Koseca (1/4 paccmosHus
yukioudHo2o 3yba). HanpasneHue epaujeHus
NPOMUBONOJIOKHO 8PALYEHUIO 8XOOH020 8aIA.

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

BpauwjeHue 8xo0Ho20 8asna Ha 180° evizbiedem
Nosopom YuKI0UOHO20 Koslecd (2/4 paccmosaHuA
YUK/IOUOHO20 3y6a).

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

BpauwjeHue 8xo0Ho20 8ana Ha 270° evbi3bieaem
Nnosopom YuKIoUOHO20 Kosecd (3/4 paccmosHuA
YUKIOUOHO20 3y6a).

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

BpawjeHue 8x00Ho20 8ana Ha 360° evi3biedem

Nnosopom YUKIoUdHoz0 Koneca (4/4paccmosHus
YUK/IOUOHO20 3y6a).

Fig. 1.1: Operating principle / llpuHyun pabomei
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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. .

BG40 ...‘.... :
Advantages § TwinSpin
' ...‘.I.I. )

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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@ - . .
- " e a .
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- o - - ;- _
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i Beicokomo pe@yl_(mopbl TwinSpin ucnonHalom mpebogaHus  0axe camblx
2 y pazbopyussix KLeHmos us ecex obiacmeti npombiwaeHHocmu. [pu onmuMansHom
L *  OMHOWeHUU UeHd-MOWHOCMb HADEXKHO 06ecneyusaom napamempsl, KaK 86ICOKAs
o L MOYHOCMb, KOMAAGRMHOCMb, 8bICOKAS Y8108a5 U MOPCUOHHAS XeCmKOCmU, - HU3KUU
. ; 8ec, Hu3kue KoleGaHus uu WupoKul 8bi60p NepedamoyHbix omHoweHud.

; - & -
- - s . .

UcknoyumenvHaa moyHocme -

«  BbICOKOMOYHBIL pedykmop . TwinSpin ¢ ucnonb3osaHuem cobcmeeHHO20
- NAameHOMOoBAHHO20 KOHCMPYKMUBHO20 pewieHus 6ecKOHKypeHmMHo npedcmasnsem

ok camoe moyYHoe peweHue 8 cgoell’ Kamezopuu, C y4€mMoM COXPAHUEHUS WUPOKO20
¥ g "~ ' 8bIbOpa pazmepos u nepedamoyHbIx OmHoweHuU. : "
ol ; ‘ L . : 3 o
f .o e . BoIcokas nepezpysoyHas cnoco6Hocmb, eblco:(ag :
\ " _npodomxumenbHocme pa6omei '
» é - " Boicokomourbie pedykmopel TwinSpin = xapakmepHsl npocmol umnsiemeHmayued,
D e _ Omﬂll,l‘-IHblMu__HapaI\flempaMu y2/1080U U MOPCUOHHOU xKecmkocmu npu cobniodeHuu
becnpobsieMHoU 3KCNlyamayuu -npu  UCK/IIOYUMesIbHO HU3KOU  Wymaueocmu u
HU3KUX KoslebaHusx.Hadelimecb HA ycmoliyueocmp U nepezpy304Hyo cnocobHOCMb
peameOpaCUHmepoGGHHb.IMtI PaoduanbHO-aKCUAbHbIMU NOOWUNHUKAMU, KOMOopbie
Mbl 2apaHmupyem Npu pasnudHom OudnG3oHe memnepamypsl 8 cpede annaukayuu.
Bawe nepsuyHoe 8/10keHUe Kanumasda c1e00M ompasumcs 8 SK0HOMUYHOCMU Bawux
pacxoaoe Ha* yX00 80 8peMsA NOJIHO20 Nepuood UCNOJ/Ib308AHUA BbICOKOMOYHO20
pédykmopa TwinSpin, OGO3HGHG!OLL(€20CFI UCKIII0YUMETbHOU NPOAOIKUMETTLHOCMbIO
pa6ombl .

' YHUKanoHelii ypaerHoeeuwieHHbIl Ou3aiiH
« TwinSpin npedcmasnsem uHmezpayuio 8bicokBHecyujeli cnocobHoemu pedykmopa *
*C YHUKA/IbHbIM — peOyKUUOHHbIM yCmpoucmeom U 8bICOKOHeCyuel ¢nocobHocmu
8bIXOOHbLIX NOOWUNHUKOB 8 OOHO KOMNAKMHoe uesioe. VIMeHHO Mmasble pasmepsl
U He3amMeHUMas KOMOUHAYUs- Nep8oKIAdcCHbIX hdpamempos 8edym K 8bICOKOU

. nompe6umeanou cmoumocmu.e onmuma’sieHoOM omHoweHUU MOWHOEMb, pasmep u
. UYEeHa: ; .
”, TexHu4Yeckasa noodep xKa ' = -

Hawa keanuguyuposaHHas epynna cneyuaaucmos K 8awum ycsiy2am npu peweHuu

Mobbix_npobniem. *MEnonb306aHue .NepEOKIACCHO20 MAMepuand U Cam npoyecc

Npou3800CMBa 8bICOKOMOYHbIX peameopos TwinSpin obecneder cepmudJUKama/vlu
- ISO cepuu 9000 u A8/19emMeA OCHOBHbIM YC/108UeM, NPABUSILHOU U HAOEXHOU pabomei
. Hawux hpodyKmoe.

¢ SPINEA (17




[}
. . .
Product overview / Cnucok pedykmopos 0. TW|n§p| n

2. TWINSPIN SERIES 2. TWINSPIN - CEPUN

Tab. 2.a: Overview of the high precision reduction gear’s versions

Cnucok 8apuaHmMos 8bICOKOMOYHbIX pe0yKmopos

qé' g = @ S 5 v =
§is  g£3g F§r Ty s 5: 53
38F §%¢  ES¢ 28 Bg. 33 58
88 ¥it  f8F  @EE §r  33: 2 55
S8 &RF ESE oS g 28 £83 22 S2
OO0 000 ©00 000 OO0 OO0 660
Bl ocoo ©00 ©00 ©00 000 ©O0 o000
Bl coo ocoo oo ©0 ©o0 © 2 ooo
Pl coco 00 ©68 ©08 ©o0 000 OO0

©C = OO0 = 00O

good very good excellent
Xopouwio 0Y4eHb XOpowo OMAUYHbIU

Tab. 2.b: Overview of the high precision reduction gear’s sizes, series and models

0630p ceputi u Moodesieli 8bICOKOMOYHbIX pedyKmopos

S
=
D3 § TS 50 TS 60 TS70 TS 80 TS110 TS140 TS170 TS200 TS220 TS240 TS 300
= 9Q 9=
o Ng
nou n o
B [ [ J [ [ J [ J
TC [ J [ [ J [ J
[ J [ J [ [ ] [ J [ J [ J
H [ J ® [ J [ J [
M [

SERIES @ sEriEs @) series @) series @
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.. TW|n§p|n TwinSpin torque range

...... TeUHCNUH duanasoH Kpymsauwieeo MomeHma

Acceleration and braking torque [Nm] / Kpymawuti momeHm npu nycke u mopmoxerHuu [Nm]
Rated output torque [Nm] / HomuHanosHelIl 8bix00HOU Kpymawuti momeHm [Nm]

SERIES @) SERIES € SERIES° SERIES°

TS50 TS 60 TS70 TS 80 TS110 TS 140 TS170 TS 200 TS 220 TS 240 TS 300

Reduction ratio 63 3547, 41,57,75 | 37,63,85 33,67, 33,57,69, 33, 63, 83, 55,125 37,87, 63,125,
ﬂepeaamquoe 63,75 89,119 87,115, | 59,69,83, | 125,169 121,153 191
OomHouwieHue 139 105, 125,

141

© SPINEA



Applications /lpumeHeHue

Robotics

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

Po6omomexHukKka

6-0cHble pobomebl, pobomel muna scard,
nopmarsHele pobomei ...

1

Automation and service

robotics

service robotics, general automation,
assembly equipment...

SERIES@ sEriEs €@ series @) series @

Aemomamusayus
u po6omomexHuKa
ob6cnyxueaHus

O6cnyxusatroujue pobomel, MOHMAXKHbIE
ycmpoticmea...




Applications / lpumeHeHue

Machine tools

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

CmaHKu

TokapHble U hpezepHble CMAaHKU, WaUposabHole
CMAaHKu, mpy6o2ubbl, cCMAaHKuU 0715 pe3Ku, Mdza3uHbl
U 06MeHHUKU UHCMPYMeHMO8...

Navigation and security

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

Cucmemebl HaBU2GYUU
U OXpaHbI

Padapel, HaguzayuoHHoe 060py008aHuUe,
cucmembl MOHUMOPUH2A U UOeoHab/iro0eHUs,
cucmembl 6e30nacHOCMU U 060pPOHbl...

SERIESe SERIESG SERIES° SERIES°



Applications /lpumeHeHue

SERIES@ sEriEs €@ seriEs @) series @

Medical

Medical and rehabilitation devices, scanners, den-
tal replacement grinding machines, other medical
equipment...

MeouyuHcKkaa mexHuka

MeoduyuHckoe u peabunumayuoHHoe o6opydosaHue,
CKaHepebil, WugosassbHele cmaHku 071 npou3soocmed
CMoMamoJsio2u4eckux KomneHcauud, opyzoe
MeOuyuHckKoe obopydosaHue ...

Other applications

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

Jpyaue o6nacmu npumeHeHus

U3mepumeneHble npubopel,
depesoobpabamsisaroujue CmaHKu,
mexkcmuneHoe obopyoosaHue, ynaKkoso4yHble

MAawuHel, npou3606cmeo nOl'IynpOBOBHUKOB...
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SERIESe SERIESe SERIES° SERIES°
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Product characteristics / Xapakmepucmuka npodykma

SERIES@ sEriEs €@ seriEs @) series @

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.

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

[}
TwinSpin

0000.. 7%“’

2.1CEPUAT

Cepus T npedcmasnsem wupokuii cnekmp pedykmopos
C yunuHopudeckol opmoli  Hecyweeo Kopnyca.
BobicokomoyHble pedykmopsl cepuu T cocmosm u3
MOYHO20 NOHUXAKOUje20 MexXaHusmMd U paoudsibHo-
ocesbix NoowuNHUKo8 c YunuHopuyeckumu
ponukamu. Takol OusaliH pedykmopa obecnedusdem
npucoeduHeHuUe HA2Py3KU NPAMO HA 8bIXOOHOU ¢hraHey,
unu Hecywuli Kopnyc, He mpebys OONOsHUMeEbHbIX
nodwunHuKkos. BeicokomoyHble pedykmopel cepuu T
omu4aromcs MoOy/IbHOU KoHcmpykyuel, Komopas
nosgosgem nOOK/IYUMb K pedykmopy oOsuzamersib
8bI6PAHHO20 8BAMU MUNA C NOMOWbIO BXOOHO20 (h/1aHUA.
B cepuu T npedcmasneHsl He NOSIHOCMbIO YN/TIOMHeHHble
8bICOKOMOYHble pedykmopb! TwinSpin, 0518 ynnom+eHus
KOMopubix He06X00UMO UCN0/1b308aMb 8XO0HOU (hriaHey
U Habop canbHUKOB.

Mpeumywiecmea

» 6e3mogmoesie pedykmopel

* 8bICOKAA MOMEHMHAA MOWHOCMb

* 8bICOKAA MOYHOCMb NO3UYUOHUPOBAHUA U
nosmopsaemMocms NO3UYUOHUPOBAHUSA

* 8blCOKaA KpymAawaau onpoxuableaioumﬂ >KecmkKocmo

* masnvie 2a6apumel u 8ec

* 8bICOKUe nepedamoyHble OMHOWeHUsA

» 8bicoKasA 3hhekmusHOCMb

* npodosmKumesnbHbili CPOK SKcnyamayuu
npocmoma ycmaHoeKu

Tab.2.1a:T series features / Xapakmepucmuka T cepuu

Case a) TB- threaded holes in case 1)
b) TC- threaded and through holes in

Hecywuti kopnyc case 2)

Shaft sealing / adapter flange
offers following versions:

Input flange connection

IMooknioyeHue 8x00HO20 hnaHya

Input shaft offers following versions:

Input shaft design

Ausaliin exo0Ho20 8ana

Installation and operation characteristics
Xapakmepucmuku ycmaHoeku u
3KCNJlyamayuoHHble Xapakmepucmuku

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

1) OeticmeumeneH 0ns eapuaHma TS 60, TS 70,TS80,TS 110, TS 140
O SPINEA

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

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

A wider range of modular
configurations

Kopnyce 1)
b) TC- HapesHele u npomexxymoyHsie
omeepcmus 8 Hecywem Kopnyce 2)

(narey e apuaHme:

¢) 6e3 pr1aHya, no xenaHuio

BxoOHoU 8asn 8 sapuaHme:
a) ) emysika c nazom 07151 WUNOHKU
b) no cneyuaneHomy 3akasy

Lupokas wkana MooysbHbIX
KOHCmMpyKyut

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

2) delicmeumeneH 0na eapuadma TS 170, TS 200, TS 240, TS 300

a) TB- Hape3Hble omeepcmus 8 Hecyujem

YnnomHeHue 8ana/ npomexymouyHsi

a) npomexxymouHeili priaHey 0suzamens
b) ynnomHumenbHas 8Xo0HAsA KpblWKa



Ordering specifications
Cneyucpukayuu npu 3akaze

Tab.2.1b: T series ordering specifications / Cneyugpuxayuu npu 3akase T cepuu

sececee

Series Shaft

Name Size Ratio version version
Haszeanue BenuyuHa ni,:ggz::::,e Bafcl;;r:::u UcnonHeHue eana
P (DIN 6885) s
60 35,47, 63 B 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 B 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.

Mpum.: [pumep 0b6o3HayeHuUs MoOUPUYUPOBaHHO20 pedykmopa TwinSpin cepuu E ¢ pnaHuem dguzamens: TS200 - 125 -TC- P24 - M235 - P231.
0O603HayeHue M235 u P231 0na koHkpemHoU Modugukayuu onpedesisemcs npousgooumersnem.

SERIES @) SERIES € SERIES° SERIES°

Shaft version / UcnonHeHue eana

Shaft with key- way Special shaft

Bmynka c nasom 0718 WNOHKU CheyuaneHoll 8an

© SPINEA
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Technical data / TexHu4eckue napamempei TwinS pin

0000.. f%w

Tab.2.1c: Rating table T series / Tabnuua napamempos T cepuu pedykmopos

N g Ss R '3
g 2 S 2 = 3
= 3 o 5 3 o 3 g g E
3 E s B 3 g ©F a8 < ¢ 3 g
g g8g & g ® F 8 s B 52 - SE g 3 2
E ZxX3 o I @ £ B - O 08 ad © g -9 = S 3
S =3% ©w ¢ o> S e 20 E® = 35 o oX S [
28 £33 5§ 33 Se% £ & g¢ @ 3 2 3% gg % 3 5 3
®ET B33 S 88358 95 23 R S £ 3 - T £ =
- 3 3IS § S8 o>353 = T = © 5= C ® 0 S S ] 35 © 5
I 52 283 2 5§ o233 283z @83 £33 E3E 28 235 _¥=32
W 3 85 383 ¢ _ 35 TogEf £8E HEW =2 sk RS T £ b Sz 8 SE
S TR 53X 8UXS 22533 5 59 v ¥ T S S o £ X & 5 € UY3329Y33
- 2§ 88 £35S Yoo Eggif £35 €8% xEs  £8% 28 o EEETEs
= e 28 ERF 885 £5838 &8 S/3 =s8 ESE eg =gs2=¢gste
L i T.[Nm] T __ [Nm] T, INm] nglrom]l  n lrpm]  n_ [rpm]  M[Nm/arcmin] ~k [Nm/arcmin] [Nm] [Nm]
w 35 4000 0,16 9
TS60 47 37 74 185 2000 3000 5000 27 35 0,12 9
63 0,12 10
G 41 2000 4000 0,30 1
TS70 57 50 100 250 2000 35 7 0,15 12
75 2500 5000 014 13
V) 37 4000 0,35 14
L TS80 63 78 156 390 2000 3000 5000 62 9 0,20 15
—_ 85 0,12 16
oc 33 2 000 3500 0,35 24
L 67 2500 3900 035 28
n TS 110 89 122 244 610 2000 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
139 0,34 65
33 1500 3000 2,00 75
59 2000 3500 2,00 85
TS170 83 495 1237 2475 2000 705 102 1,40 100
105 2500 1,20 125
141 4000 0,40 125
63 1500 3500 1,90 90
83 4000 1,80 120
@ TS 200 125 890 2225 4450 2000 2 000 4000 1070 178 1.70 200
169 2200 4500 0,90 210
wn 37 1000 2000 3,00 90
L 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
Ll 63 1100 2500 3,00 200
(V)] TS300 125 2 940 7350 14700 1500 1400 3200 3500 680 2,00 250
191 1500 3500 1,50 300
RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED PABO HA U3MEHEHWA BE3 MPEAbIAYLLETO MPEAYIPEXXAEHNA
COXPAHAETCA
1/ Mean statistical value. For further information see chapter 1) Cpedree cmamucmuveckoe 3HaqeHue. [lanerediwue uHgopmayuu
Torsional stiffness, Tilting stiffness. npusedeHbl 8 cmamesax KpymumeseHas xecmkcme, Onpokudsisaowyds
2/ Load at output speed 15 [rpm]. AKECmKOCM.
3/Tilting moment M,___ value for F =0. If F, 20, see chapter Tilting 2) Haepyskanpu 3blxanblxo6opomax 15 [06/muH].
moment. 3) Onpokuosbisarouuti MomeHm McmaX3Haquue npu FH:O. Ecnu Fa¢0, M.
4/ Axial force F, _ value for M =0. If M #0, see chapter Tilting 4 cmamoto OnpoKudblearowuti MOMEH,
moment. ) OcesascunaF,, . sHaxenuenpuM =0.EciuM #0,cm.cmameio
5/ Effecti d be also higher for lost motion bi th Onpokudsisaoujuti MoMeHm.
ective spze f caln e Iaso 'fg .Tr for fost mo |?n I9ger than 5) S¢ppexmusHele ob6opomel Mozym 6bimb b6os1ee 8bICKOKUMU, O/
1 arcmin and for low values of oil viscosity. For lost motion 3HAYEHUS MEPMB020 X0Jd 8blLue 1 Arcmin U NPU HULIUX 3HAYEHUSX
lower than 0,6 arcmin, please consult effective speed at manu- 83K0CMU CcMasku. [pu 3HaYeHuUU Mepmaozo xoda Huxe 0,6 arcmin,
facturer. . . . o . nNpoKoHcyIemupytime, noxanylicma 3ghpekmusHoie 060poms ¢
6/ Parameter depending on the version of high precision reduction npouzsodumernem.
gears. 6) lNapamemp 8 3asucumocmu om 8epcuu pedyKmopa.
7/ Parameter depending on the version of high precision reduction 7) lNapamemp 8 3agucumocmu om eepcuu pedyKkmopa, nepeddmo4yHo20
gears, ratio and lost motion. OMHOWEHUA U 3HaYeHUsA Mepmae0o2o Xo0ad. bonee HU3Kue 3HaYeHUsA
8/The values of parameters are informative. Exact value is depen- amniumyobl 803MOXHbI N0 3GNPOCY.
ding on the concrete version of high precision reduction gear. 8) 3HaueHue napamempa MOJTbKO OPUEHMUPOBOYHOE. ToyHoe 3HayeHue
9/The lower temperature of high precision reduction gear than 20°C onpedesisiem KOHKpeMHbIU 8apuarHm peameoea.
will cause higher no load starting or back driving torque. 9) Ipu memnepamype KopobKu nepeda Huxe 20°C 6ydym mMomeHMb! npu
10/ Depending on the duty cycle higher input speed may be still nycKke Gosee 8bICOKUE.

10) Mapamemp 3asucumeiti om Ko3ghpuyueHma Haepy3Ku yuksna, 6osnee
8bICOKUE 060pPOMbI BO3MOXHbI, NPOKOHCYIbMUpYUime, noxanyticma, ¢
npou3sgodumerem.

possible, please consult at manufacturer.
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Technical data / TexHu4eckue napamempei

Tab.2.1c: Continue / [lpodonxeHue

v I
S S N
= =] . S IS
§ 3 —~ 9 o) :E; 3 3
3 S = ER P S &
£ 5y Z 83 $3x N3 g3 2
S = .63 SN P S8 =
S s T 535 Esk Y S S 2
oy S 3 2533 8% 3 S = 8 = © 3
® I S 2c S8 EIZ = 3 23 08
LS 5 Q €] 3 - 3 o I o v
S c o € = SOy @ o oz 8 35 < 5 £ I
I © ‘\n < 2 ™ c ) ° = =
S o & w S o 8w Y, S S 8 3 IS 9 = o
5 = S 3 = m'_":: v Q 2 =3 = ¥ X S £ oS -
S Vo = 3 S £ 5d 8 o 9 = 3 X - 3N c 3 = == L (V]
[T S o % $ ST S 2 & < €9 ] S x § =) oD ©
58 g5 §S3 9588 &% 558 £35S &8 3 a9 Y -
x = =S=S® < 50X T3 =S5 T3 == £a N —
oc
i LM [arcmin] ATE [arcsec] H[arcmin] M ¢max [INm]  F 5 [kN] F amax (KNI 1[10* kgm?] m [kg] L
35 wn
TS 60 47 <1,5 +36 <1,5 107 2,6 3,7 0,006 0,86
63
41
TS70 57 <1,5 +36 <1,5 142 2,8 4,1 0,061 1,05 G
75
37 wn
TS 80 63 <1,5 +36 <1,0 280 4,8 6,9 0,03 1,64 L
85 —_
33 oc
TS110 ol <1,0 +20 <1,0 740 93 13,1 0,16 3,76 L
89 wn
119
33
57
TS 140 87 <1,0 +20 <1,0 1160 11,5 17 0,67 6,45
115
139 v
33 L
59 E
TS 170 83 <1,0 +20 <1,0 2430 19,2 27,9 1,15 11,07
L
105 P
141
63
83
TS 200 125 <1,0 +18 <1,0 3300 211 31,7 2,6 17,23 m
169
a7 <
TS 240 121 <1,0 +18 <1,0 5720 30,8 473 3,9 31,15 L
153 oc
63 L
TS 300 125 <1,0 +18 <1,0 12000 453 68,1 11,2 55,73 Vp)
191
Important notes: BaxHoe npedynpexoeHue:
« Load values in tab. are valid for nominal life of « [lpugedeHHble 3Ha4eHUsA Hazpy3Ku OelicmaumesibHbl Npu
L10 =6000 [Hrs]. HOMUHasTeHOU OoneogeyHocmu L 10=6000 [yac].
« High precision reduction gears are preferred for « PedyKkmopbl npedHasHaueHbl 015 pexxuma pabomel S3-58,m.e.
intermittent cycle (S3-S8), output speed in application is 8bIXOOHbIE 060POMbI NPU ANNJIUKAYUSAX ABJIAIOMCS pesepcusHO-
inverted-variable. Continuous mode cycle (S1) is needed nepemeHHbIMU.
to consult at manu facturer. Pexxum pabomoi ST HEO6XOOUMO NPOKOHCY/TbMUPOBAMSb C
- Dimensional pictures of T series reduction gears are npoussooumerem.
listed in catalogue without sealing. « PucyHKu pasmepos E cepuu pedykmopos 8 Kamasioze cooepxam u
- Sealing options are decribed in chapter Assembly YNJIOMHeHUs.
instructions. + Cnocobbl ynsiomHeHUs onuckI8aromcs 8 cmamee Pyko8oocmeso no
- Please consult max.speed in cycle with manufacturer. ycmawoske.
« Values in tab. refer to nominal operating temperature. « MakcumareHele 060pombl paboyezo Yuk/a npoKoHcylemupytime ¢

npousgodumeriem.
« 3HaueHus 8 Mabsiuye OMHOCAMCS K HOMUHA/IbHOU memnepamype.

Ratios highlighted in bold are recommended by Spinea because of optimized prices and delivery time.
Bel0eneHHOe nepedamoyHoe Yucsio Spinea pekomeHdyem KAk onmumanbHeili eapuanm no yeHe u docmaske.
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Product characteristics / Xapakmepucmuka npodykma

serIEs @) sEriEs @

[}
TwinSpin

2.2 E SERIES

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 an 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

0000.. 5 5'”””“/

2.2CEPVAE

E Cepus npedcmasnsem wupokuti cnekmp 8bICOKOMOYHbIX
pedykmopog TwiSpin ¢ ¢naHyegoli ¢opmol Hecywezo
Kopnyca. BeicokomouHble pedykmopel cepuu E cocmoam us
MOYHO20 NOHUXAIOWE20 MeXaHu3Ma U paduasbHO-0CesbixX
NOOWUNHUKOB C YUIUHOpUYeCKUMU posukamu. Takol ousatiH
pedykmopa  obecnedusaem  npucoeOUHeHUe  Hazpy3Ku
npAMO Ha 8bIXOOHOU ¢hnaHey unu Hecywuli Kopnyc, He
mpebys  0onosIHUMebHbIX NOOWUNHUKO8. BbicokomoyHsle
pedykmopsi cepuu E omauuaromca moOysibHOU KOHCMPYK-
yueli, Kkomopas no3gossem nooOKIHYUMb K pedyKmopy
dsueamesnb 8bI6PAHHO20 8AMU MUNA C NOMOWbIO 8XOOHO20
¢naHya. B cepuu E npedcmasneHbl He NOJHOCMbIO
YN/IOMHeHHble 8bICOKOMOYHble pedykmops! TwinSpin, ona
YyNIomHeHUA KOMOopbIX He06X00UMO UCN0/16308aMb 8XOOHOU
¢naHey u Habop caslbHUKOS.

lNMpeumywecmea

» 6e3mogpmossbie pedykmopbi

* B8bICOKAA MOMEHMHAA MOWHOCMb

* 8bICOKAA MOYHOCMb NO3UYUOHUPOBAHUA U
noemopsaemMocms NO3UYUOHUPOBAHUA

o B8bICOKAA Kpymawas u onpokudsiearowas
JKecmkocme

* masnvie 2a6apumesl u 8ec

* B8bICOKUE NnepedamoyHble OMHoOWeHUsA

* 8bICOKasA 3hhekmMuBHOCMb

* npodosumenbHbili CPOK SKCniyamayuu

* npocmomaycmaHoeku

Tab.2.2a: E series features / Xapakmepucmuka E cepuu

Case
Hecywuii kopnyc

Shaft sealing / adapter flange offers following

Input flange connection versions:

a) motor connection flange
b) sealed input cover

lMooknoyeHue 8x00H020

¢naHya

Input shaft design .
a) shaft with key-way

Ju3aliin exo0Ho20 8ana

Installation and operation
characteristics

Xapakmepucmuku ycmaHoeku
U 3Kchs1iyamayuoHHble
XapaKkmepucmuku

© SPINEA

Threaded and through holes in case

c) without flange according to special request
Input shaft offers following versions:

b) according to special request

Special for robotic and general automation

Hape3Hele u npomexxymoyHele omeepcmus 8
Hecywem Kopnyce 8 8ude ¢piaHyd.

YnnomH+eHue 8ana/ npomexxymoyHeiti
¢naxey e eapuaHme:

a) npomexxymouHelli piaHey 0guzamens
b) ynnomHumesnbHas 8Xo0HAA KpbIWKA
¢) 6e3 pnaHya, no xenaHuto

BxooHoli 8an 8 sapuaHme:
a) ) mysika c nazom 0J151 WUNOHKU
b) no cneyuanvbHomy 3akasy

CneyuarnbHo 0715 pobomos u obweli
asmomamusayuu



Ordering specifications
Cneyudpukayuu npu 3akaze

Tab.2.2b: E series ordering specifications / Cneyugukayuu npu 3akase E cepuu

. Series Shaft version m
Name Size Ratio MEESION WUcnonHeHue eana —
Hazeanue Benuyuna Mepedamounele Bapuarmei o=
OomHotueHuA Tcepuu  p (DIN 6885) s LUl
wn
70 41,75 E 11 .
80 37,85 E 8 .
110 33,67,119 E 14 . G
TS 140 33,69, 115 E 19 . w
LLl
170 59,125, 141 E 24 . E
200 63,125, 169 E 24 . Ll
(V]
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.

Mpum.: Mpumep o603Ha4eHUs modugpuyuposaHHo20 pedykmopa TwinSpin cepuu E ¢ pnaHyem 0suzamensa: TS200 — 125 —E- P24 - M235 - P231.
O6o3HayeHue M235 u P231 0514 KOHKpemHoU Modugukayuu onpedeniiemca npou3sooumerem.

Shaft version / UcnonHeHue sana

Shaft with key- way Special shaft

Bmyrnka c naszom 0718 WNOHKU CneyuaneHell 8an

© SPINEA



Technical data / TexHu4eckue napamempei

serIEs @) sEriEs @
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Tab.2.2c: Rating table E series / Tabnuya napamempos E cepuu pedykmopos

v > (] —
o g ¢ gy S s |98 | =
3 g 2 S e ¢ 2 3 &
S S o 5 S 3 o 3 IS § 5 € v &
3 ) £ a § © L TS o & S 8 2= 3 S
2 RS %< 5 = 9 T °© s S % N g o3 s S
= SQE LIS o £ % S S S g — = € £ 3 o
= oI 2% ¢ £ T o9 8 [N [ o o g 2 o
= ‘6§§ o3 gafg g ¢ &9 £9 ] ¢ X B3 <3
28 £33 §35 585_S5 ovu o ¥ o 3 A g c g %3 S 3
® I 53s cS3 SR3TI30 us =3 o T3 IS E 2 w 5 £z
s 3 I, = B v>3Qs = T = © 5= c 9 =) © S T S
S c O 253 o3 =2JSc 335 . S 2 52 £ 3 a5 o = ~ 5
I S £ 533 % 3 22552 21553 o 2 383 =R — < S S S
S5 £S5 383 g©£38 %oEES <£8SE % E 2 3E %S S £ 58 R EE
3 Yo o3E L&z 209353 viS o S © 3 28 6 2 <3 2 3%
gs | 5% oS €& g €5 Ez2s9 a5 S < & X £ £ a~ % € X X X ¥ =
38 o 9 582 U989 FESSIE &IS S8 3¢ £ <0 52 © & 859
x = T ¥ <xE&E AdJdxSS I o (OO =30 EFEOoO= = X =SS =SS
i TR [Nm] Tmax [Nm] Tem [Nm] n, [rpm] nef[rpm] n. [rpm] Mt [Nm/arcmin] kt [Nm/arcmin] [Nm] [Nm]
41 2000 4000 0,30 11
TS 70 50 100 250 2000 40 8
75 2500 5000 0,14 13
37 4000 0,35 14
TS 80 78 156 390 2000 3000 70 10
85 5000 0,12 16
33 2000 3500 0,35 24
TS110 67 122 244 610 2000 2500 3900 155 24 0,35 28
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
59 2000 3500 2,00 85
TS 170 495 1237 2475 2000 1100 110
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

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 effective 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, ratio
and lost motion.

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

9/ The lower temperature of 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

TPABO HA U3MEHEHWA BE3 MPEABIAYLEIO MNMPEAYIPEXKOEHWA

COXPAHAETCA

1) CpedHee cmamucmuyeckoe 3HayeHue. JlaneHeliwue UHGOPMayuu npusedeHsol 8
cmamesax KpymumeneHas xecmkcme, OnpoKuObI8arowds XecmKocms.

2) Hazpyska npu 8bixo0Hbix 06opomax 15 [06/mMuH].

3) Onpokudslearowuli momeHm M, 3HayeHue npu F =0. Ecau F #0, cm. cmameto
Onpokudblsatoujuli MOMeHM.

4) Ocesas cunaF, . 3HaxeHue npu M =0.Ecnu M =0, cm. cmameto
Onpokudblsatoujuli MOMeHM.

5) S¢ppekmusHbie 060pomel Mo2ym 6bime 6os1ee 8bICKOKUMU, O/ 3HAYEHUSA
Mepmeoz0o x00d 8biwe T arcmin u npu HU3WUX 3HA4YEHUAX 8A3KOCMU cmasku. lpu
3Ha4YeHUU Mepmaeoz2o x00a Huxe 0,6 arcmin, npoKoHcyemupylime, noxanytcma
3¢hhekmugHble 060pomel ¢ hpousgooumesnem.

6) Mapamemp 8 3asucumocmu om gepcuu pedykmopad.

7) Mapamemp 8 3a8ucumocmu om eepcuu pedykmopa, nepedamo4Ho20
OMHOWeHUA U 3Ha4YeHUA Mepmeo20 xo0d. bosee HU3Kue 3HaYyeHuUs amnaumyoel
803MOXHbI NO 3ANPOCY.

8) 3HaveHue napamempa mosbKo opueHmMuposoyHoe. ToyHoe 3HayeHue
onpedesisiem KOHKpemHsll 8apuaHm pedykmopa.

9) lMpu memnepamype kopobku nepeday Huxe 20°C 6y0ym mMomeHmMbl Npu nycke
6or1ee gbicoKue.

10)) MNapamemp 3asucumesiti om Ko3puyueHma Hazpy3sku yukna, 6osee 8bicokue
060pomMbl 803MOXHbI, NPOKOHCYIbmupytime, noxanylicma, ¢ npousgooumesnem.



Technical data / TexHu4eckue napamempei

s F
S f:‘ S N
$ 5 = E N g
3 o — 9 o F S 3
) g N EN N 3 5 S
I Q = 9= € S}Tq\ = 3 — S =~
g g = 25 g SR N S 2 2
S c = L O §:r £ s i s ~N 3 3
23 23 <S383 533 && R % 3
® 2 Bz c 82 EZIS =8 5§ s & wn
= A €2 c O Qg L o 20 c T L3 4= I
S c = s22Q w 2 2 E = 3 = £ 3 = Ll
I S & % S v 8 w3 R S SR B3 =3 g x @ —
3 T S o3 OE £33 2 & = S IR = 3 £ 8 2 _
3 59 . O Cagl ORI : 80 T 3o : O 53 o oc
Y 5 T Q = E o S ol % 5 X X8 I~ X ¥ S WO
N g 0 9 S S S 53 28 S ¢ 5 S 3 S S QR ] L
2l @ = == z 50X T2 =S5 I3 == £a Y
w
i LM [arcmin] ATE [arcsec] H[arcmin] M (o [INM]  F 5 [kN] F amax [KN] [[10-4 kgm?  m [kg]
a1
TS 70 <1,5 +30 <1,5 142 2,8 41 0,061 1
75
37 (Vp)]
TS 80 <1,5 +30 <1,0 280 4,8 6,9 0,03 1,6 Ll
85 —_—
: =
TS110 67 <1,0 +17 <1,0 740 9,3 13,1 0,16 3,7 )
119
33
TS 140 69 <1,0 +17 <1,0 1160 11,5 17 0,67 5,8
115
33
59
TS 170 125 <1,0 +17 <1,0 2430 19,2 279 1,15 10,8
141
49
63
TS 200 <1,0 +15 <1,0 3300 21,1 31,7 2,6 17,2
125
169
55
TS 220 125 <1,0 +15 <1,0 4400 22,5 35,5 4,8 224
wn
Important notes: BaxHoe npedynpexdeHue: L
+ Load values in tab. are valid for nominal life of L 10 =6000 [Hrs]. +  [pusedeHHbie 3Ha4eHUA Hazpy3Ku OelicmeumesnbHel NPU HOMUHATIbHOU -
High precision reduction gears are preferred for donzogeyHocmu L 10=6000 [4ac]. o
intermittent cycle (S3-S8), output speed in application is +  Pedykmopel npedHazHa4yeHl 0115 pexuma pabomel S3-S8,m.e. 8bIXx0OHble Ll
inverted-variable. Continuous mode cycle (51) is needed 060pOMbI NPU ANNIUKAYUAX ABIAIOMCA pesepCcusHO-nepeMeHHbIMU. Pexum (Va)
to consult at manufacturer. pabomel ST HEO6XOOUMO NPOKOHCYIbMUPOBAMb C NPOU3BOOUMEEM.
Dimensional pictures of E series gears are listed in catalogue +  PucyHku pasmepos E cepuu pedykmopos 8 Kamasioze codepxam u ynjiomHeHus.
with sealing versions. +  Cnocobbl ynnomHeHuUsA onucel8aomcs 8 cmamee Pykosoocmao no ycmaHoske.
Sealing versions are decribed in chapter Assembly instructions. +  MakcumaneHeie 060pomel pabo4ezo YuKIa NPOKOHCyaemupylime ¢
Please consult max. cycle speed with manufacturer. npoussodumernem.
Values in tab. are respected for operating temperature. +  3HaveHusA 8 mabnuye omHOCAMCA K HOMUHAIbHOU memnepamype.

Ratios highlighted in bold are recommended by Spinea because of optimized prices and delivery time.
BbiOeneHHoe nepedamoyHoe 4Yucso Spinea pekomeHoyem KaKk onmumasbeHelii apuaHm no yeHe u docmaske.
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2.3 H SERIES

series represents high precision reduction TwinSpin ge-
ars 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
reduction mechanism and high-capacity radial and axial cy-
lindrical bearings. This design of reduction gears allows the
mounting of the load directly to the output flange or case
without need for additional bearings.

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

large input shaft hole diameter

Case
Hecywuii kopnyc

Input flange connection

lMooknoyeHue 8Xx00H020
¢dnanya

Input shaft offers following versions:

Input shaft design

Ju3aiiH exodHo20 eana a) hollow shaft

Threaded and through holes in case

Completely sealed reduction gear

2.3CEPVAH

Cepusa npedcmasniaem cobol cepuio 8bICOKOMOYHbLIX
pedykmopog TwinSpin co CcK803HbIMU —OmeepcmuAMU
8 8a/1dX, KOMOpble U38eCMHbI MAkxe Kak edpuaHm hol-
low shaft (xonnoy wagm). Yepes ckeo3Hoe omeepcmue 8
sasie pedyKmopa MOXHO nposecmu Kabesu, wiaHeu co
OKamelM 8030yXOM, NPUBOOHble 8asbl U M.O. Pedykmopel
cepuu H nosiHOCMbI0 yniiomHeHsl U 3anoJiHeHbl Xuposol
cmaskol, paccyumaHHoU Ha 8ecb CPOK 3KCnayamauyuu.
BvicokomoyHele  pedykmopwsl  cepuu  H cocmoam  u3
MOYHO20 NOHUXAIOWEe20 MexaHusmMd U paoudsbHO-0CesbixX
NOOWIUNHUKO8 C  YUIUHOpUYeCKUMU posaukamu. Takou
pedykmop obecneyusaem npucoeduHeHue Hazpy3Ku npAamo
Ha 8bIx0OHOU ¢hnaHey unu Hecywul Kopnyc, He mpebys
00NoIHUME NbHbIX OOWUNHUKOB.

lNMpeumywecmea

« 6e3no¢pmoenie pedykmopeol

* 8bICOKASA MOMEHMHAs MOWHOCMb

* 8bICOKAA MOYHOCMb NO3UYUOHUPOBAHUSA U
nosmopsemocms NO3UYUOHUPOBAHUSA

* 8blCOKAA Kpymawas u onpokuoviearouas
)KecmKocmeo

« manvie 2abapumsi u 8ec

* 8bICOKUE NnepedamoyHbie OMHOWeHus

» 8bICOKAsA 3¢h¢hekmusHOCMb

« Npodo/mKumMenbHblIli CPOK SKCnslyamayuu

« Nnpocmoma ycmaHoeKu

« 60s1bWoOl 8X00HOU 8an ecemy duamempy

HapesHele u npomexxymouHslie omeepcmus 8
Hecywem Kkopnyce

Bceuesnio ynnomHeHHbIl pedykmop

BxodHoli 8an 8 apuaHme:

a) xonnoy wagpm

Installation and operation
characteristics

Xapakmepucmuku ycmaHoeku

U 3Kcnhs1iyamayuoHHble
XxapaKkmepucmuku

© SPINEA

b) according to special request

Hollow shaft reduction gears.

b) cneyuanvHwbil 8an

Xonnoy wagpm nodwunHuUKosbIl pedykmop.

Larger hole in input shaft allows the cables, tubes bonswoe npomexymoyHoe omeepcmue sana.
or additional shaft to pass through the reduction  Jaem so3moxxHocme npoxoda kabened,

gear. Suitable for application where rotation of
the input shaft is achieved by using a toothing

belt or similar arrangement.

W/1aH208 UTU NPUBOOHbIX 8AJ108. YMECMHbIU
019 anniukayut npusoda 8Xo0HO20 8414
nocpedcmeom 3y64amozo pemeHs u m.o.



Ordering specifications
Cneyudukayuu npu 3akaze

Tab.2.3b: H series ordering specifications / Cepus H Cneyugukayuu npu 3akase

Series Shaft
Name Size Ratio version version
Haseanue Benu4una Mepedamovnbie Bapuarmel UcnonHenue eana
omHoweHuA T cepuu

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.

Mpum.: Mpumep o603Ha4veHuUs ModupuyuposaHHo20 pedykmopa TwinSpin cepuu E ¢ pnaHyem dguzamens: TS200 - 125 -H- H56 - M235 - P231.
0603HauveHue M235 u P231 0115 koHKpemHoU ModuguKayuu onpedensemcs npou3gooumesiem.

SERIESe SERIESG SERIES° SERIES°

Shaft version / UchnonHeHue sana

a Hollow shaft a Special shaft
Xonnoy wagpm CneyuaneHelili 8an




Technical data / TexHu4eckue napamempei

SERIES@ sEriEs €@ seriEs @) series @

Tab.2.3c: Rating table

L
X
g 2 S
3 S S
g = 3 2 3 3 v
2 & § w':é = E ® ér § 3
£ g% 35553 3z £ § 38
S ES 53¥ T ¥ o g §°
28 8&8°® £,53 5§ 53 58X_.5 o
Erlasl it |E alaae | o
g 58 8§ Bss 2 3529388 i
9O (%) © —_—

s g8 £8 %8&F Sv33 BSESS £:§
g 38 €5 255 ©gEg Egcsd 258
nd g8 §& 88F% 2585 £588% £2%

i d T.[INm] T [Nm] T, [Nm] n, [rpm]
TS70 75 13 50 100 250 2000
69
Ts140 . 36 200 500 1000 2000
42 1050 2100
69
TS 170 a6 420 825 1650 2000
42 1050 2100
125
46 825 1650
63 52 1780 3560
TS 200 56 712 1100 2200 2000
s 2 1780 3560
56 1100 2200
55 62 2750 5500
65 2000 4000
TS 220 1100 2000
s 82 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

ries / Tabnuya napamempos H cepuu pedykmopos

v R o 3
z E g 3
3 S S o v €
@t 5 <% &% 23
° N X g o = s
38 S o = = 5 £9 =3
LS S X3 P 5 = )
Q S 9 = o %
o O = o S 30 & X 83 o3
o ¥ 29 3 2 aX c g %3 33
£f 85I 23§83 £ g3 53
C 3 o 2T £ 3 E 72 S = S
@ 3 2933 =385 — 9 =8 S S
EEB® 2asE 533 S E S3Ix ®=E
[T~ s 2 S 3§ o % X S 3 eSS oSz
v 82 T«=38 23 € 2 08 -2
cS8 3338 £283% o § $%% %33
SR3I=£S8 EdSEk RS =SS =53
nrpm] n__ [rpm] M, [Nm/arcmin] k‘ [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 25 180
1100 110
1300 3700 2,2 240
2700 4 250
1000 2000 200
3700 3 300
700 2400 5 170
2400 290
900 3400 3 350

MPABO HA BMEHEHWA BE3 MPEABIAYLLEIO MNPEAYINPEXEHWA COXPAHAETCA

1) CpedHee cmamucmuyeckoe 3Ha4yeHue. [janvHeliuwue uHpopmayuu npuseoeHsl 8
cmamesx KpymumenbHas xecmkocmes, OnpoKudbi8arowas Xecmkocme.

2) Hazpyska npu 8bixo0Hbix 06opomax 15 [06/MuH].

3) Onpokudsigatowuli momeHm M_ . 3Hauerue npu F =0. Ecau F #0, cm. cmameio
Onpokudbleatowuti MomeHm.

4) Ocesas cunaF, . 3HaxeHue npuM =0.EcnuM #0, cm. cmameto
Onpokudsigaroujuti MomeHm.

5) S¢ppekmusHbie 060pomel Mo2ym 6bime 60J1ee 8bICKOKUMU 018 3HAYEHUSA
Mepmeoz0 x00a 8biuie T arcmin u NpU HU3WUX 3HAYEHUAX 8A3KOCMU CMasku. lpu
3HAYeHUU Mepmeo2o xo0a Huxe 0,6 arcmin npokoHcybmupylime, noxanyticma
3¢hchekmusHelie 060pomel  npousgoduMesnem.

6) [Mapamemp & 3asucumocmu om gepcuu pedykmopa.

7) Mapamemp 8 3agucumocmu om gepcuu pedykmopd, nepedamoyHo20
OMHOWeHUA U 3Ha4YeHus Mepmeozo xoda. bonee HU3Kue 3HayeHus amnaumyos!
803MOXHbI NO 3aNPOCY.

8) 3HaueHue napamempa mMoJsbKo OpueHMUPOBOYHOE. ToYHOe 3HaYeHue
onpedesisiem KOHKpemHbIl 8apuaHm pedykmopa.

9) Niedrigere Temperatur als 20°C des Getriebegehduses wird ein Anstieg des
Anlaufsmomentes zur Folge haben.

10) lNapamemp 3asucumeili om Ko3gpuyueHma Hazpy3Ku Yuksd, 6osee 8bicokue
060pomMbl B03MOXHbI, NPOKOHCYIbMupylime, noxanyticma, ¢ npousgooumesnem.

cmax



Technical data / TexHu4eckue napamempei

2.3c: Continue / [lpodosxeHue

] « S
S
3 g . ol S
3 IS S ER N3 IS S
X Q. =5 238 = S —~ —
g 3 = Q3 g SR NS XY =
S c = = 9 § 5 £ = = S ~N O =
o w G 3 8 E32S 62 3 = S U = =3
= 9 =G S 9379 32X e = ¢S © q
©c T SIS DEC N O IS = g o I © U
=3 g2 SIS " s o8 ® s 3 < 8 B I wn
S S £ = S o 2% ) £S3 o 5 s S T % o |
g 25 g s g2 &3 o ] E= s C R x = £ g =
S (SIS 2 3 ETQ = 0 S S % s N © S 3 = —_—
= =Y : $ Sas 3 g s ;€9 23 ¢ 2 53 5w
g2 oG 5§83 9§28 g8 338 £35S 53 a9 Ty [a's
n S o = == x < 50X rs ==g £ I 3 S3IAN £a& =« w
i LM [arcmin] ATE [arcsec] H[arcmin] Mo INm]  F o [kN]  F, . [kKN]  [[10%kgm?] m [kg] U)
TS 70 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 (Vp)]
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
L
Important notes: BaxxHoe npedynpexdeHue: wn
« Load values in tab. are valid for nominal life of L 10 =6000 [Hrs]. + [pusedeHHbie 3Ha4eHUA Ha2py3Ku OelicmaumesbHbl NPU HOMUHAIbHOU 00/1208e4HOCMU
« High precision reduction gears are preferred for L10=6000 [4ac].
intermittent job (53-S8), output speed in application is +  Pedykmopbl npedHazHayeHol 015 pexuma pabomei S3-58, m.e. 8bix00Hble 060pombl npu
inverted-variable. Continuous mode jobs (S1) is needed annuKayusx aenalomcs peeepcusHo-nepemMeHHeIMU. Pexum pabomel S1 Heobxooumo
to consult at manufacturer. NPOKOHCYIbMuUpo8ams ¢ npouzsooumersem.
« Sealing versions are described in chapter Assembly instructions. + Cnocobbl ynjiomHeHUs onucbi8aomcsa 8 cmamee Pykogo0cmeo no ycmaHoske.
« Please consult max.speed in cycle with manufacturer. +  MakcumaneHele 060pomel pabo4ez0 YUKIa npoKOHCybmupylime ¢ w
« Values in tab. are for rated operating temperature. npousgooumesnem. w
+  3HayeHus 8 mabauye oMHOCAMCA K HOMUHAbHOU memnepamype. _
oc
L
(Vp)]

Ratios highlighted in bold are reccommended by Spinea because of optimized prices and delivery time.
BelOeneHHOe nepedamoyHoe Yucsio Spinea pekomeHdyem KaK onmumabHeili 6apuaHm no yeHe u docmaske.
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Product characteristics / Xapakmepucmuka npodykma

SERIES@ sEriEs €@ seriEs @) series @

2.4 M SERIES

M series represents high precision reduction TwinSpin ge-
ars 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
retained all the qualities of the larger Spinea gears. In its cate-
gory, we can proudly say they represent the best gears in the
market. 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

[J
TwinSpin

o..o’.m Serier

2.4 CEPVAM

Cepus M npedcmasnsem co6oli ceputo 8bICOKOMOYHBIX
pedykmopos TwinSpin MuHuamiopHwsix pasmepos. [lepsbim
8 0aHHoU cepuu npedcmassneH pasmep TS 50, 8 bauxaliwem
6yoywiemM Mol naaHupyem esecmu pedykmopsl TwinSpin
ewje MeHbWUX pasmMepos, Komopble pacluupam OAHHYIO
cepuro. Cepua M coxpaHaem ece npeumyujecmsa 60/bWUX
pedykmopos Spinea. B caoeli kamezopuu oHU npuHadexam K
00HUM U3 JTy4WiuXx pedyKmopo8 Ha pbiHKe 8 DAHHOM cezmeHme.
Cepus M eknto4yaem nosIHOCMbIO yn/I0MHeHHble pedykmopel,
3anoJiHeHHble CMA3KoU HA 8ecb CPOK 3Kcnayamayuu. Takou
ousatiH pedykmopa obecneyusaem npucoeduHeHue Hazpy3Ku
npsAmMo Ha ebixo0HoU raHey unu Hecywuti kopnyc, He mpebys
00NOo/THUMEsTbHBIX NOOWUNHUKOB.

lNMpeumywecmea

* masvie pasmepbl U KOMNAKMHbIU OU3atiH
* NOJIHOCMbIO ynJlomHeHHas cepus
* 3/leMeHMapHas ycmaHoeKa
« 6e310¢pmoeoili pedykmop
e 0YeHb HU3KUl eec
8bICOKAA NJIOMHOCMb MOWHOCMU
* 2/1y60KOM(eN06HbIe 8bIXOOHbIe WAapUKONOOWUNHUKU
€ 04YeHb HU3KUM KO3(huyueHmom mpeHus
* UCK/IIoYUMeslbHble caolicmea pedykmopa
¢ 8bICOKAA MOYHOCMb
* 8bICOKAA XXeCMKOCMb Kpy4eHus
« 8bICOKas NIUHelIHOCMb XapaKkmepucmuku
Kpy4YeHus
* 0YeHb HU3KAsA UHepyus 8xooa
* 04YeHb Xopouiue subpayuu

* 04YeHb HU3KOe mpeHue U 8bICOKas
3hcpekmusHocmo

Tab.2.4a: M series mini reduction gears TwinSpin versions / Modugukayuu pedykmopos TwinSpin cepuu M

a) The mounting part of the case is located . S o
on the output side of the high precision reduction < e

gear TwinSpin
Shape of the case

@opma Hecyujezo kopnyca  TwinSpin

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

gear TwinSpin

b) KpenexHas 4acme Hecywezo kopnyca Haxooumcs
Ha 8X00HOU CMopoHe pedyKmopd € 8bICOKOU MOYHOCMbIO

TwinSpin

a) KpenexHas yacme Hecywe20 Kopnyca Haxooumcs
Ha 8bIXOOHOU CMOpPOHe 8bICOKOMOYHO20 pedyKkmopa

b)

7o o
W
=y
~ R Z

ire}

e Vo

a) Direct connection of shafts without couglings. Motor shaft is centred in the hole with key-way

a) HenocpedcmeeHHoe coeduHeHue 8a/108

) nasom —wnoHKou
Input shaft connection

e3 Mygmel. Bas 08uzamesns ueHmMpUposaH 8 omeepcmue ¢

b) Indirect connection of shafts with rigid or flexible coupli

lMpukpennexnue 6x00Ho020
eana

ngs
b) Henpamoe coeduHeHue 8as108 npu NOMoWu 21yxol unu au&ofl Mypmel

c) Shafts are centred according to customer requirements
¢) LeHmpupogaHue 8ana co2nacHo mpe6os8aHuaM 3aKa3yuka

M series high precision reducers are produced in several modifications based on their specification of shaft and case, see Tab.2.4.a.
BobicokomoyHbie pedykmopel cepuu M 8binyckaromcs 8 HECKO/IbKUX MOOUGUKAYUAX, 8 3d8UCUMOCMU OM 8apuaHma 8and u

Hecyujezo Kopnyca, cm. Tabn. 2.4.a.
O SPINEA



Tab.2.4b: M series ordering specifications / Cneyugukayuu npu 3akase M cepuu

Series Shaft version
Name Size Ratio version Ucnonnenue sana
HaseaHue Benu4uHa MepedamouHsie Bapuanmei
omHoweHus cepuu
P H S
TS 50 63 M 6 3 according to special request

1o xenaHuto 3aKkasHuKa

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.

Mpum.: Mpumep 0603Ha4eHUA MOAUUYUPOBAHHO20 pedykmopa ¢ praHuyem 0suzamens: TS50 — 63 -M—- P6 - M235 - P231.
0603HayeHue M235 u P231 0na koHkpemHoU Modugpukayuu onpedesisemcs npoussooumersem.

Shaft version / UcnonHeHue sana

Ordering specifications
Cneyucukayuu npu 3akaze

SERIESe SERIES €@ SERIES° SERIES°

a) P- Shaft with key-way b) H - Hollow shaft ¢) S- Special shaft

a) Bmynka c nazom 0511 wWnoHKu b) H - Xonnoy wagpm ¢) CneyuarnsHeili an

© SPINEA
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Tab.2.4c: Rating table M series / Tabiuya HoOMUHaIBHLIX NApamempos

¢ S v =
T Y =
3 2 o 3 g T3 g
S 3 =2} S =] < Y 9—,'8 o S S
3 g £ Q o T o v 2 - X 3 £ <
3 ES =~ < o g3 S > S © a S IS
= g9 o g bt T 9 3 S 9 Qv =2 g =G
IS 2X%f o = 525 oo o X £3 28 S w £
S 23Sy - ) 2a93sS O X o 3 % T ) = 3
o w S 2s c S35 =% sE 9 9 2 o S5 9 £ v ] 3 =
B Q 28 oSS 325,58 2 v S v o3 v s 29 = c S
n € 283 525§ o3z <% LR 2y gE2 £8% B
L cd B83 9§53% L858 38; BEf; £8; 2§83 ESE i
§ SE§E 353 ©L232 o2z 2358 338 5gg& B8 28 8 ERS
— 5 ©a3 - 3 & a5&83 82§73 ) - 359 8IS T58§ o £ = S 3
o 3 S8 23§ gEiyY ESSE TS5 TSS iEs x%sd £8§ 2§
() IS} S S S IS T S ©c S NS =
L S8 & &2% <325 &wsx8 828 &8 =58 =58 F O ¥ S
(Vp] . X
i T, [Nm] T . [Nm] T, [Nm] n; [rpm] N lrpml n_ [rpm]  n__ [rpm] M [Nm/arcmin] k [Nm/arcmin]
TS 50 63 18 36 90 2000 32 3000 5000 4 2,5
wn
L
oc
[NN]
v RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED PABO HA U3SMEHEHWA BE3 MPEABIAYLETO MPEAYIPEX AEHWA COXPAHAETCA
1) Mean statistical value 1) Cmamucmuyeckoe cpeOHee 3HayeHue
2) Load at output speed n,  =n,/i.forTS 50 Mitis 32 [rpm] 2) Hazpyska npu 8eixo0Hbix o6opomax n, . .=n,/i.4na TS 50 M cocmaensem 32
3) Tilting moment M___ atF =0.If F = 0 see par.3.5.1 [06./c]
4) Radial force F  for F =0.If F # 0 see par.3.5.1 3) Onpokudeigarowuti momenm M npu F =0. Ecnu F # 0 cm. pazden 3.5.1
(Vp] 5) Axial force F,_ for F=0, M =0.If M # 0 par.3.5.1 4) PaduanvHas cuna F, onaF =0.EcnuF # 0 cm. pasden 3.5.1
Ll 6) At50% n_ . (maxinput speed in cycle) 5) Ocesas cunaF, . onaF =0, Mc=0.EcnuM s 0 cm. pazden 3.5.1
—_— 7) Applies to standard version of the high precision reduction gear with 6) lpu 50% n_ . (MAKc. nocmosHHbIe 8X00HbIe 060POMbI NPU HENPePbIBHOM YUKJIe)
oc shaft connected by a key-way 7) [pumeHumo K cmaHOapmHoU 8epcuu npeyu3uUoOHHO20 pedyKkmopd, OCHAWEHHO020
L 8) a2 - is the distance of the radial force centre from the front of the output smyskoli ¢ nazom
W flange [m] 8) a2 - paccmosHue mex0y ueHMpom paduanbHoU Cusbl U hpOHMOM 8bIXOOHO20
¢nanya LR [m]
(V)]
L
oc
L
(Va]
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Performance characteristics
Pabo4ue xapakmepucmuku
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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
contact the sales department.

)

3.2.1 Maximum continuous input speed (n
M series

< max

Maximum sustained 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, M 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. PABOYUE XAPAKTEPUCTUKUN

3.1 Pacuem HomuHanbHOU 00J/1208€4HOCMU
- T,E, H, M cepuu

JonzoseuHocme  8bICOKOMOYHLIX ~ pedykmopos  TwinSpin
00yc/08/1eHa 00/1208€4HOCMbIO  POJIUKOBLIX NOOWUNHUKO8 HA
3KCUEeHMPUKAX 8x00Ho20 eadnd. PacdemHas 0o0s1208e4HOCMb
o2paHuyeHa npedenom ycmanocmu mamepuana
pPOJIUKONOOWUNHUKO8. [lpudeM He NpUHUMAIUCL 80 BHUMAHUE
Opyaue ¢hakmopel, Komopele MO2/IU NOBAUAMb HA paboyyio
00/1208€4HOCMb - KAK HeOOCMAMOK CMA3Ku, 3deps3HeHue usau
nepezpyska. HomuHaneHas 007208e4HOCMb  UMeem  MOJIbKO
cmamucmudyeckoe 3HadeHue. 3Hayum, 10% obuwje2o konudecmead
pedyKmopos, HazpyXeHHbIX HOMUHA/IbHbIMU 3HAYeHUAMU 00
6000 y., 6yoem nospex0OeHHbIX U3-3a ycmasaocmu mMamepuand.
Ana cnedyrowux nosAcHeHUU UAU  CNEYUAbHBIX KanabKynayul
cneyuguyeckux —annaukayuli  obpamumecs, noxasnylicma,
€ 80NPOCOM K KOMMep4eckoMy omoesty usu K ceoemy mopanpedy.

JonzoseyHocmes 0151 Opyeux 060pomos u Hazpy3Ku onpedensemcs
no ypasHeHuio:

k -6000 HomuHaneHas donzose4HOCMb [4]

L, - mpebyemas donzoseyHocme [4]

T, - cpedHul 8bIx00HOU KpymAwul momeHm [Nm]
n, - cpedHue 8xo0Hbie 060pomel [06/mMuH]

T, -HOMUHAnbHbLIG KpymAwut momeHm [Nm]

n, - HOMUHA/TbHbIe 8X00HbIE 060pOMbI [06/MUH]

3.2 3¢ppexmueHbie exo0HbIe 060pomel (n,)
-T,E, H, M cepuu

JppekmusHbie B8X00HbBIE 0b6OpPOMBI  Npedcmasnsom cobol
npedenbHoe 3HAyeHue CpeOHUX 06opomos paboyezo YUKA.
B cniyuae mpebosaHus 6osnee 8bicOKUx 060pomo8 obpamumecs,
noxasnylicma, ¢ 3anpocom 8 omoesieHue npodax CnuHea.

3.2.1 MakcumanoHble Henpepbi8Hble BXOOHbIe
o6opomel (n___ ) - cepua Ml
cmax

3HavyeHuUe MAKCUMAIbHbIX HenpepbiBHbIX BXOOHbIX 060pPOMO8
npedcmasniaem epaHuyHoe 0onycmumoe 3Ha4yeHue o60pomos
8 HenpepbiBHOM paboyem pexxume S1. B ciiydae, ecsiu He06xo0UMO
6oslee  8bICOKOe  3HayeHue, obpamumecs, noxanylcma,
8 omoesieHue npodax SPINEA.

3.3 Jonycmumeiii Kpymsauwuii MOMeHm npu nycke
unu mopmoxenuu (T__ )-T,E, H, M cepuu

Wmes 88udy UHEPUUOHHYIO HA2PY3KY, NYcKOBOU U MOpMO3AwWul
prmmuut? MomeHmMm sblwe HOMUHAJIbHO20 momeHma.
MakcumansHoe donycmumoe 3HayeHUe MOMeHMa Npu nycke uau
mopmoxeHuu npugedeHo 8 Tabs. 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 flonycmumelili KpymAawuli MOMeHmM npu
asapuiinom ocmawnoee (T __)-T,E, H,M

cepuu

Mpu asaputiHom ocmaHoge unu npu yodpHoU Hazpy3ke moaym
nosAguMbCA 6onee 8bICOKUE 3HAYEHUA KpymALWe2o MoMeHmd, yem
HOMUHasbHble . MakcumaneHoe 0onycmumoe 3HayeHue makozo
mMomeHma npugooumca & Tabn. 2.1d, 2.2d, 2.3d, 2.4d,, npuyem
umeemcsa 8 8uly C/ly4yaliHoe U peOKoe fAsJieHue U HU 8 KoeMm
C/lydde He MOXem CMAHOBUMbLCA COCMABHOU Yacmbio paboyezo
yukna.

3.5 [fonycmumasa paouanvHo - ynopHas
Hazpy3Ka u onpoKuobiearowulii MOMeHm Ha
8bIXOOHOM ¢pnaHye - T, E, H cepuu

Honycmumas senuyura paduaneHol Hazpysku (F,) npusodumcs
8 mabauye HOMUHANbHbIX 3HavyeHul Cmameu 2. bnazodapsa
DOJIUKOBLIM 8bIXOOHBIM NOOWUNHUKAM, 3Ha4YeHUsA padudneHol u
ocegoli Haz2py30K npakmuyvecku Hezasucumsl. Onpokudsigarowuli
MomeHm Ha Puc. 3.6 8bipaxxaemcs ypasHeHuem:

Performance characteristics
Pabouue xapakmepucmuku

a distance of action F_[m] F radial load [N]
b distance of action F_[m] F_axial load [N]
M_ tilting moment [Nm]

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
force 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
contact the sales department or your local sales representative.

a nneyo oeticmsus Fr[m]
b nneyo deticmsua Fa[m]
M_ onpokudeisatowuii momernm [Nm]

F, pao. Haepyska [N]
F, oces. Hazpyska [N]

donycmumas Haepyska onpokudeigarowum momeHmom (M_) u
ocesoli cunoti (F ) npugodumcs HaPuc. 3.5. Touka c koopouHamamu
(Mc, Fa ) nexxum 8 obnacmu nod npamol  coomgemcmayuje2o
pedykmopa. Hanpumep, 0na TS 170T, E, u L, ,=6000[y.] ynopras
cuna moxem cocmasname makcumansHo 10.7 [kN] (cm. Puc.
3.5), 8 csiyyae Ymo onpokudsigarowuti MoMeHm MC=1500 [Nm].
Jonycmumas paduaneHas unu ocesas Hazpy3ka xapakmepusyem
donycmumyro  OUHAMUYECKYI0 Ha2py3Ky, Komopds Moxxem
delicmgosame Ha pedykmop.

© SPINEA
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Fig. 3.5: Relation between the tilting moment and the axial force
3asucumocms onpoKUObIBaAKOUE20 MOMEHMA U 0Cesoli Custbl
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3.5.1 Allowable radial-axial load and tilting 3.5.1 [Jlonycmumele 3Ha4eHUs paouaabHO
moment on the output flange of IV series oceebiX HA2PY30K U ONpoKudbiearuje2o
MomMeHmMa Ha 8bIx00HOM hnaHye - cepus IV

M series output flange of the gear TwinSpin can transmit external ~ BeIx00HOU  @niarey  pedykmopa TwinSpin cepuu M moxem
force effects from radial force F, , axial force F, and tilting nepedasame  6HewHue cusosble 8030elicmeusi paouasbHoU

moment M_. The tilting moment is expressed as follows: cunel F,, ocesol cumbl F, u onpokudeieaiowezo momenma M.
ONnpoKUdBIBAKOWUL MOMEHM BbIPAXAEMCS 3a8UCUMOCMbIO:

M.=F,.a+F.h

M_  -tilting moment [Nm] M _- onpokudvisarowuti momeHm [Nm]
F -radialload [N] F - paduaneHas Hazpyska [N]
Fa - axial load [N] Fa - ocesas Hazpy3ka [N]
b - arm of the force F [m] b - ns1eqo 8030elicmaus cusibl F,[m]
al -distance between the centre of the output bearings and the al - paccmosHue om UeHMpa 8bIXOOHbIX NOOWUNHUKOE 00 mopua

face of the output flange [m] 861X00H020 (priaHya [m]
a2 - distance between the centre of force F and the face of the output a2 -paccmosHue om ueHmpa cusel F,00 Mopya 8bixodH020 hanua [m]

flange [m] a3 - paccmosiHue om yeHmpa 8bIXOOHO20 NOOWUNHUKA U nepedHez0
a3 -distance between the centre of the output bearing A and the face 861X00H020 pnaHya [m]

of the output flange [m] a=al+a2  -nneyo s030elicmeus cusbl . k cepeduHe paccmosHus
a=al+a2 -arm ofthe force F to the MeX0y 8bIXOOHbIMU NOOWUNHUKamu [ m]

v
centre of the output bearings[ m] A B -0603Ha4eHue NOOWUNHUKO8
A, B - identification of the bearings A - NOOWUNHUK HAa Bb’Xoaf-’ pedykmopa
A -bearing of the output side of gear B - NOOWUNHUK C 8X0OHOU CMOpOHbI pedykmopa
B - bearing of the input side of gear
RAXx, RAy,RBx, RBy - identification of reaction in the axis x (axial direction) RAX, RAy,RBx, RBy - 0603HayeHue peakyuu 8 ocu X (ocegoe HanpassieHue) u
and y (radial direction) in the bearings A,B y (paduansHoe HanpasneHue) 8 nodwunHukax A, B
L1 - distance between the centres of output bearings [m] L1 - paccmosaHue mexdy ueHmpamu ebixo0HbIX NOOWUNHUKo8[m]
L2 = a2+a3 - distance between the centre L2=a2+a3 -paccmosHue moyku go3delicmeus cusbl F,om ueHmpa
of the force F and the centre 8b1X00H020 nodwunHuka A [ m]
v

of the output bearing A [ m] . . .
Onpokudeisarowuli mMmomeHm, eo3delicmayroujuli Ha Haubosee

Tilting moment applied to the most loaded bearing Hazpyxaemblli NOOWUNHUK A - NOOWUNHUK Ha 8blxo0e pedyKmopa
A according to Fig. 3.5.1 is expressed as follows: Puc.3.5.1
L1 L2
L T
. |

g —

a3

al a2

Fig. 3.5.1 The load of the M series gear and the angle of tilt / Haepy3ka pedykmopa TwinSpin cepuu M u yeon HaknoHa
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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

KoHmpone eHewHel Hazpy3ku pedykmopa cepuu M
ocyujecmesnsaem ciedylouum obpasom:

a) Jonycmumas ocesas Hazpy3ka
F <F
a amax

coenacHo Tabn. 3.5.4

b) Jonycmumsili onpokudsigaroujuti MomeHm
M <
c cmax_
coenacHo Tabn. 3.5.5

¢) Jonycmumas paduaneHas Hazpy3ka
F <F
r rmax

coenacHo Tabs. 3.5.6

d) SKeusaneHmMHas HazpysKka
PrA<P
coenacHo Tabn. 3.5.3

Tab.3.5.1: The distance values a1, a3 and L1 from
Fig.3.5.1
PaccmosHue 3HavyeHusa al,a3u L1 u3Puc.3.5.1

TS series M
Value / 3nHaueHue al[m]
Value / 3HaueHue a3[m]

Value / 3HaueHue L1[m]

3.5.2 Capacity of output bearings Vi series

The standard version of M series gears TwinSpin has as the
output bearings two completely sealed (2RS) deep groove ball
bearings. 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 py3onooveMHOCMb BbIXOOHbIX

noowunHukos -cepusa M

BcmaroapmHoli sepcuu pedykmopos TwinSpin cepuu M Ha 8bixo0e
ucnosnb308aHbl 08a yniomHeHHble (2RS) wdapukonoOWUNHUKU
¢ enybokumu Oopoxkamu. B mabnuye 3.5.2a npedcmasneHa
OuHamuyeckas U cmamuyveckas 2py30n00beMHOCMb  3MUX
nodwunHukos, a mabnauya 3.5.2b npedHasHavyeHa OnA
pacuema  3KeusdsieHMHOU  HAzpy3KU OOHO20  8bIXOOHO20
WAapuKonoOWUNHUKA € 27ly6OKUMU  OOpOXKAMU — Ka4YeHus
pedykmopa TwinSpin cepuu M.

[py30n00emMHOCMb 8bIXOOHO20 WAPUKONOOWUNHUKA C 2J1y60KUMU 00POXKAamu kadeHus pedykmopa TwinSpin cepuu M

M series TwinSpin gear / TwinSpin pedykmopel cepuu M

Basic dynamic load capacity C [kN] / OcHosHas duHamuyeckas Hazpyska Cr[kN]

Basic static load capacity C_ [kN]/ Cmamuyeckas Hazpy3ka Cor[kN]

© SPINEA
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Tab. 3.5.2b: Calculation of the equivalent load of one output deep groove ball bearing of the M series
Pacuem 3ksusaneHmMHoU Hazpy3Ku 0OHO20 8bIXOOHO20 WAPUKONOOWUNHUKA C 27y60KUMU 00POXKAMU Ka4yeHus pedykmopa

TwinSpin cepuu M
Dynamic equivalent radial load Rx/Co . Rx/Ry<=e Rx/Ry>e
JuHamuyeckas skgusaneHmMHas X Y X Y
paouasnbHas Hazpyska
Pr=X.Ry +Y.Rx 0,014 019 2,30
. . Values Xand Y are 0,028 0,22 1,99
Equivalent Radial in the right Table 0,056 0,26 1,71
Lo 3HayeHua X u Y Haxo0amcs e
npasol mabauye 0,084 0,28 1,55
3K8uUBaAsIeHMHaAs 0,11 0,30 145
p ‘:Zgan::;ﬂ Static equivalent radial load 0,17 0,34 { Y g 1,31
4 Cmamuyeckas 3K8usaseHmHas
paouasnbHas Hazpy3ka 0,28 0,38 1,15
Por=0.6 Ry + 0.5 Rx 0,42 0,42 1,04
0,56 0,44 1,00

if value / ecniu 3HaueHue
Por< Ry, Por =Ry

Where Rx, Ry - means the reaction in bearings A, B, ie identified as RAx, RAy, RBx, RBy according to Fig. 3.5.1
Mpudem Rx, Ry — npedcmasnarom peakyuu 8 noowunHukax A, B m.e. c o6osHaqeHuem RAx, RAy, RBx, RBy coznacto Puc. 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
radial 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

rout’

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]

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

3.5.3 fJonycmumaa Haz2py3Ka 8bIXOOHbIX

noowunHukKos - cepusa M
B mabnuye HOMUHabHbIX 3HaYeHul 3.5.6 npusedeHbl 3HAYEHUS
donycmumoli paduaneHol cunel F -, donycmumotl ocegoli
cunel F~ u 0onycmumozo 0npoKuOblgaiowezo MomeHma
M_ ., so30elicmsylowux Ha 6xo0HoU ¢naHey pedykmopa
TwinSpin cepuu M coznacHo puc. 3.5.1. Wmeromca 8 8udy
Hazpy3Ku, npu Komopbix pedyKmop docmuedem HOMUHAbHO20
3KCNJTyamayuoHHO20 CPOKA 8bIXOOHO20 NOOWUNHUKA L, = 6000
4acos NPU HOMUHAIIbHBIX 8bIX0OHbIX 06opomaxn,__ .
CpoK  3KCn/lyamayuu  8bIXOOHO20  WAPUKONOOWUNHUKA OnA
3KgusaneHmHol paduansHol Haepysku. O6opomesl onpedenaem
u33asucumocmu:
L,,- cpok akcnsiyamayuu [4]
n - paboyue o6opomesl [MUH']
C, - 6a306as OuHamuy4eckas 2py30no0seMHocme noowunHuka [N]
P - 3kgusaneHm+as paduaneHas Hazpyska [N]

The equivalent radial load can be determined from the formula:
JkeusaneHMHyw paduasbHyto Hazpy3Ky onpedesisem U3 3a8UcuUMocmu:

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

IK8uBaNIeHMHAA MAKCUMATbHAA paauaﬂbHGﬂ Hazpyska 8bIXOOH020 NOOWUNHUKA peameopa cepuu M

)

M series high precision reduction gear (L, =k, n=n

BoicokomouHble pedykmopsi cepuuM (L, =k, n=n, ::')t 7550
Ratio i 63
IMepedamoyHble omHouwieHus i

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

KeueaneHmMHas MaKc. paduanbHAs HAzZpy3Ka HA 8bIX00HOU nodwunHuk P [N]

© SPINEA
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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.

3.5.4 flonycmumas oceeas HazpysKkaF,
-cepuaM

ax

B mabn. 3.5.4 npedcmasneHo 0onycmumoe MakcumMasnbHoe 3Ha4yeHue
ocegoli HazpysKku F npuyem nnedo so3z0eticmeus 3moli cusbl

amax '

Aensemcs Hynesoim b=0 (puc. 3.5.1), F =0 a M =0.

Tab.3.5.4: Allowable axial load F, __ on the output bearings of the M series

Honycmumas ocesas Hazpy3ska F

amax

8bIXOOHbIX NOOWUNHUKOB 8bICOKOMOYHO20 peameopa cepuu M

M series high precision gear / Boicokomo4Hble pedykmopbi cepuu M

(Lo=kn=n_)

rout’

Ratio i /llepedamoyHblie omHoweHuA i

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

3.5.5 Allowable tilting moment M Vi series

<€ max

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:

€ max

[N]1/Bonycmumas ocesas Hazpy3ka F

TS 50

63

amax [N]

1900

3.5.5 [Jonycmumeili onpokuodsiearouwuu
momeHmM,_ -V cepus

Ecnu Ha 8bixo0HOU ¢narey pedykmopa TwinSpin cepuu M
8o30elicmayem MOJIbKO BHEWHUU onpokudsigarowuli MomeHm
M, 0na makcumasneHoeo 3Hayenus M_ & ma6s. 3.5.5 0na 3mozo
3HayeHUA MomeHma 6ydem delicmeumesibHbIM:

Tab.3.5.5: Allowable tilting moment at the output flange of the M series high precision reduction gear
JHonycmumeili onpokudblearouuti MOMeHm Ha 8bIXOOHOM ¢hiaHUe 8bICOKOMOYHO20 pedykmopad cepuu M

M series high precision gear /Boicokomo4Hble pedykmopebi cepuu M

(Lo=kn=n_)

rout’

Allowable tilting moment M___ [Nm]
Aonycmumerii onpokudslearowuti momenm M_ _ [Nm]

3.5.6 Allowable radial load F max M series

The allowable radial load values F

wIf F=0 (Tab. 3.5.6) are
calculated from the formula:

© SPINEA

TS50

44

3.5.6 Jonycmumas paduanvHas Hazpy3ka F
- M cepusa

3HaueHus Oonycmumol paduasnbHol Hazpysku F

" max €CU F =0
(mabn3.5.6) paccuumaem coanacHo 3agucumocmu:
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Tab.3.5.6: Allowable radial load on the output flange of the M series
Jonycmumas paduasnbHas Hazpy3Ka Ha 8bIXOOHOU gh/iaHey 8bICOKOMO4HO20 pedykmopa cepuu M

M series high precision reduction gear / Pedykmop c 8bicokoii mo4yHocmsto M

cepuu (L, =k,n=n__ ,F=0) 7550
Allowable radial load / Jonycmumas paduaneHas Hazpyska F,  [N] 44/ (a2+0,0305)
Allowable radial load for / Jonycmumas paduanvHas Hazpy3ka ona 1440 N

a2=0, F [N]

r max

Where a2 is the distance between the centre of the force F and the face of the output flange [m] Fig.3.5.1
lpuyem a2 - paccmosHue moyku 6030eticmeus cusbl F.om mopua 8bixo0H020 ¢narnyalm] puc. 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
equivalent load as follows:

3.5.7 flonycmumaa Hazpyska Ha 6bIXOOHOU
¢navey e6biIcokomoyHo20 pedyKmopa
cepuu Vi npu eo30elicmeuu paouanbHoU
F uoceeol F, cunei

Ecnu Ha ebixo0HoU ¢hnarey o00Ho8peMeHHO 8030elicmaylom
paduaneHas Hazpyska F, u ocesas Hazpyska F, mo20a coanacHo
maé. 3.5.2b paccyumaem sKk8uBaIeHMHYIO Hazpy3Ky CIe0YIOUUM
obpazom:

Mpuyem ko3gppuyueHmel X u 'Y paccyuumaem coendacHo maébi. 3.5.3
cnedyowum o6pazom:

© 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
Hazpyska u y2on1 onpoKuObi8aHuUs 86iX0
-T,E H, M cepuu

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
hysteresis curve (Fig. 3.7a).

Lost motion (LM) is a pitch angle of the output flange at +3%
nominal torque measured on the centerline of the hysteresis
curve (Fig. 3.7a).

© SPINEA

3.6 Onpokuosbiearowjas »ecmkKocmos u yaon
OMKJ/IOHeHUsA 8biIX0OHO20 ¢pnaHya - T, E, H,
M cepuu

Pedykmopel TwinSpin mo2ym nepedasams 8HEWHIOO CUI08YI0 U
MOMEHMHYIO Ha2py3Ky C NOMOWbI0 UHMEZPUPOBAHHbIX 86IXOOHbIX
DpaouanbHOYNOPHLIX NOOWUNHUKOS.

Mpu Hazpy3ke 8bIXOOHO20 (h/IAHUAG Y2071 OMKIIOHEHUA hAaHUa
NponopyuoHasieH Oelicmaylouwemy onpoKUObIBaoWemy MoMeHmy.
MomeHmHas xxecmkocme M, - 3mo onpokudeieaouuli MomMeHm,
npu Komopom 8bIxo0HOU (hnaHey onpokudvliedemcs Ha y2on
© = 1! 3HayeHus M. npugedeHbl 8 mabnuye HOMUHAbHBIX
3HayeHul (Cmames 2). Yeon onpokuodsigaHus © 8bIXOOHO20
¢narHya (Puc.3.6 u 3.5.1) onpedenaemca no ypagHeHUto:

® yeon onpokudbisaHus 8bixo0Ho20 haaHya [arcmin]
M, momeHmHas xecmkocme [Nm/arcmin]
F  paduaneHas Hazpyska [N]
F. ocesas Hazpyska [N]
a nneyo deticmeus F_[m]
a=al+a2
al=L/2
b nneyo deticmeus F, [m]

BbixoOHoU hnarey, ukcuposaHHolli No 060UM CMOPOHAM.
Benu4uHa paduaneHoli cunoi 2xF.

[ ] I‘-.'v

a1D

L

" -

Fig. 3.6b: Load and the tilting moment on the output flange
T, E, H series
Hazpyska u y2o51 onpokudsl8aHus 8bixo
-TE Hcepuu

3.7 KpymumeneHasa »ecmkocme,
He)<esiamesibHbIlU 3d30p U Mepmebiii X00
-T,E, H, M cepuu

B cnyyae ¢ukcuposaHus 8x00H020 8asd U Hecywjezo Kopnyca
om nosopoma u 00HO8peMeHHOU Hazpy3Ku 8bIX00HO20 haaHya
Kpymawum mMomMeHmomMm, ouazpaMmma Hazpysku 6yoem umemeo
¢opmy nemnu eucmepesuca (Puc.3.7a).

Mepmeaeiti x00 (LM) - 3mo yz0n1 nogopoma 8b61x00H020 (h/IaHUa
npu 8o30elicmsuu +3% HOMUHA/ILHO2O KPymMAUje20 MOMeHMd,
uzmepsAeMbIl Ha cpedHel TUHUU WUPUHbI NemJiu 2ucmepe3ucd, CM.
Puc. 3.7a.
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Torsional angle
Yeon nosopoma

Hysteresis loss
Tucmepe3uc

i
—

1

!

A 100%

Rated moment

HomuHaneHsil kpymawudl momeHm
Lost motion

Mepmabili xo0

Fig. 3.7a: Hysteresis curve and the definition of stiffness T, E, H, M series
Memns a2ucmepesuca u onpedesieHue Xecmkocmu

Torsional stiffness (k) is defined as follows:

The torsional stiffness and lost motion values are provided in
Rating Table in chapter 2. The torsional stiffness values are
statistical values for the particular reduction ratio. High precision
reduction 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
motion under 0.5 [arcmin] is illustrated in Fig. 3.7b.

KpymumeneHas xecmkocme (kt) sbipaxaemcs ypagHeHuem:

3HaveHUA KpymumenbHOU Xecmkocmu 8 mabsuye napamempos
Cmameu 2 npedcmasnaiom cmamucmuyeckue 3HAYeHUs
KOHKpEeMH020  nepedamoy4yHo20  omHoweHus.  [locmaska
NOOWIUNHUKOBbLIX pedykmopos C 2ucmepe3ucom U MepmebiM
xo0om <0.6 [arcmin] 803MOXHA NO XeaHUro.

Xapakmepucmuka eucmepe3suca TS 140-175-TB ¢ MepmebiM Xo0om
meHblwe 0.5 [arcmin] nokazaHa Ha Puc. 3.7b.

Hysteresis / lucmepe3suc

600

Lost motion
Mepmeeiti xo0 0,384 arcmin

Torsional angle (arcsec) / Yeon nosopoma (arcsec)

=600

Loading (Nm) / Haepyska (Nm)

Fig. 3.7b: Hysteresis curve of TS 140-139-TB / [Temns aucmepe3uca TS 140-139-TB
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3.8 Vibrations T, E, H, M series

Vibration is a torsional vibration indicated in a peripheral
direction of an inertia load driven by the reduction gear. Low
vibration is extremely important for applications where high
precision 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 example when very high running smoothness of a
reduction gears is required.

Accelerometer installed on a defined lever arm registers the
vibration of an inertia load. Reference measurement of peripheral
acceleration and position deviation is shown in Fig. 3.8.
TwinSpin runs extremely smoothly. For input speed higher
than 500 rpm peripheral deviation is about 10 um. The external
diameter 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 Bubpayuu - T, E, H, M cepuu

CnedylowjuM  CywecmeeHHbIM — Nokdamesem — ABNAIOMCA
KpymumersibHble  8UGpayuu 8  OKPYXHOM  HanpdesieHuu
uHepyuaneHou Hazpy3ku, sedomoli NOOWUNHUKOBbIM

pedykmopom . Hebosnbliue ubpayuu A817810mca 4pe3sblyaliHo
BAXHBIMU NPU ANNJIUKAYUAX, 8 KOmMOopbIX mpebyemcs moyHoe
C/lexeHue 3a KOHMypamu. Hanpumep, ueHmp uHCmpymeHma
KOHe4HoU mouyku poboma 0o/KeH cnedume 3a yKasaHHoU
JIUHUEU KAaK MOXHO moyHee. Eciu wapHupel poboma opoxam,
nomom cnexeHue 3a JiuHueli ouyeHb caaboe. Cnedyrowum
npumepom annjiukayuu, komopds mpebyem xo00 pedykmopad
6e3 uckaxeHul, cayxam 006a804YHble ocu 06pabameisaUUX
CMAHKo8.

AKyesnepoMemp ycmaHoeJ/ieH Hd niiede puldded u peeucmpupyem
subpayuu  uHepyuasnvHol  Hazpysku. OnopHoe u3mepeHue
8HewHel akuyesnepayuu u JIuHelHOU He8A3KU NOKA3aHsl Ha Puc.
3.8.

Xod TwinSpin ucknodumernvHo 2nadkud. [pu 8xo0HbIX obopomax
cebiwe 500 06/MuH, NUHelUHAA HeeA3ka npedcmasssem
npubnuzumenvHo 10 mukpomempos. [lpu OdocmuxeHuu U
npesoileHuUu 8x00HbIx obopomos 900 06/MuH, 3Ha4YeHue
amniumyosl 8HewHe20 Ouamempd Kopobku nepedad JIOL/
JIOA cmabunuszupyemca. [losmomy Mol 83a1u 0na onpedesieHus
3HAYeHUs KpymumeJsibHbiX 8Ubpayul MAKCUMAasibHble 8XO0HbIe
o6opomesi 900 06/MUH.

Vibrations / Bubpayuu

Amplitude / AMnaumyda ( um-peak, mm.s?)

LFA (mm.s?)

LFD (um)

Input speed [rpm] / BxooHble o60pomei [06/MUH]

Fig. 3.8: Vibrations of the TS 170-105-TC / Bubpayuu npu TS 170-105-TC

3.9 Angular transmission accuracy T, E, H,
series

Angular transmission error is the difference between a
theoretical 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 measu-
red on a specific TwinSpin reduction gear TS 140-139-TB. The
influence of load on the angular transmission accuracy is
relatively low.

© SPINEA

3.9 ToyHocme yanoeoli nepedavu - T, E, H, M

cepuu

MoepewHocms yenosoli nepedayu - 3mMO pasHUyd Mexoy
meopemuy4ecKUM BbIXOOHbIM Y2/I0M NO8oOpomMa U peasnbHbIM
8bIXOOHBIM yes10M nogopoma. [ToepewHocmeb yenosoli nepedayu 8
8bICOKOMOYHbIX pedykmopax TwinSpin meHee 1 arcmin.
BuicokomoyHble  pedykmopsl  TwinSpin  pasmepom  6osbwie
yem TS 110 xapakmepu3ylomcsa OMHOCUMENTbHO HesenuKkou
nozpewHocmeto yzno8oli nepedayu. Ha Puc. 3.9 nokasaH npumep
U3MepeHUs nozpeliHoCcmu y2i080l nepeddyu  KOHKDPeMHO20
pedykmopa TwinSpin.
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Transmission error / [ozpewHOcMe yas1. nepedadu (arcsec)

180° 270° 360°

One revolution of the output shaft / OduH o6opom gbixo0Ho20 pnarya (°)

Fig. 3.9: Angular transmission error measurement / Mi3mepeHue 3Ha4eHUs nozpewiHoCMu y2a080ul nepedayu

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,
statistically 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, M 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.

Ycnosus usmepeHus
Moodenw: TS 140-139-TB
Ycnosus Hazpysku: 6e3 HazpysKu

3.10 Myckoeoli momeHm 6e3 Hazpy3ku - T, E, H,

M cepuu

Myckogol mMomeHmM 6e3 Hazpy3Kku - 3MO K8aucmamu4deckul
Kpymawuti MomeHm, HeobxoOuMbIli OnA HAYyana BpaujeHus
8X00H020 8asna TC pedykmopd, ec/lu Ha 8bIXOOHOM (hidHye He
npumeHsemcs Haepyska. Cmamucmuyeckue cpedHue 3Ha4yeHus
NYcKogbIX MOMEHMO8 NO UCNbIMAHUAM peasibHoU NpodyKuuu npu
mewmnepamype 20°C npusodsamca 8 mabuye.

Mpu 3HauyeHusx memnepamypel KOpobku nepedady Huxe 20°C
nyckosble mMomeHmsl 6Oydym 6onee 8vicokue. TpebosaHus K
cneyuaibHeIM anniukayusamM nPOKOHCy/Ibmupyume, noxanylcma,
C npou3sooumersiem.

3.11 BozepamHusiti momeHm - T, E, H, M cepuu

BozgpamHeili  MOMeHM 3mO  MOMEHM, NpUMEHEHHbIU HA
8bIXOOHOM (h/iaHUe U obsA3amenieH 0719 HAYAAd BpaAWleHUs
8XO0H020 (hnaHyd, Komopslli He Haepyxaemcsa. B mabnuye
napamempos Cmameu 2 Haxo0Amca cpeOHUe  3HAYEHUS
8038pAMH020 MOMeEHMA. Dmu cmamucmudeckue cpeoHue
3HAYeHUsA NPUBOOAMCA NO UCNLIMAHUAM pedsibHoU NPodyKYUU.

© 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,
radial loads F_ may be applied to the input shaft. The tilting
moment 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_ -validforM series

a distance of action [m]

F. . radialload [N]

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

3.12 [Jonycmumelii onpokudviearowjuli
MomeHmM Ha éxodHozo eana (M_, )
-T,E, H, M cepuu

Tak kak exoOHoU 8an pedyKmopos ycmaHos1eH Ha 060uUX KOHUax
8 POJIUKOBbLIX NOOWUNHUKAX, €20 MOXHO paoudsiibHO HA2pyXame.
Onpokudeigarwuli MOMeHmM HA 8XO0HOM 8dsie, KaK pe3ysbmam
paouaneHol Haepysku (Puc. 3.12 - T, E, H cepus, Puc. 3.12b - M
cepus ), 8b14UCIAGMCA NO C/Ie0yIoUeMy yPasHeHUIo:

M_,~ donycmumeili onpokudbiearowut momenm [Nm]
M, =F..a - delicmaumeneH 015 gapuaHma T, E, H cepuu
M _=F .a + F_.b_ -0elicmeumeneH 0515 apuaHma
cin rin n ain n
M cepuu
a  naeyo cunel Hazpysku [m]
F  paduansHaa Hazpy3ka [N]

nr

Honycmumele 3HayeHust onpokudbieaiowezo momesma M_. Ha
8X00HOM 8dJie npusedeHbl 8 Tabs. 3.12.

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

Jonycmumbiti onpokudeleatousuti momeHm M., Ha 6X00HOM easie npu yc/o8usIxX npusedeHHbIX 6 mabsuyax napamempos Cmameu 2

Size

TS50 TS60 TS70 TS80 TS110 TS140 TS140 TS170 TS170 TS200 TS200 TS220 TS220 TS240 TS300
Benuyuna
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
Ll Fri 1 -
FI‘II’1 %
N SSSROE FR | S
é : = —
i i o
| | Fan (l[\[[
i ; =
an
i a (R S
———
a;in azin

Fig. 3.12a: Radial load of the input shaft T, E, H series
PaduanvHas Hazpy3ka Ha 8XOOHOM edJie-
—-T,E Hcepusa

© SPINEA

Fig. 3.12b: Radial load of the input shaft M series
PaduanvHas Hazpy3ka Ha exo0HOM 8ase - M cepus
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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
curves of reduction gears.

g
S
S
N
=
2
@
v
b=
w
Output torque / BuixodHot kpymawuti momeHm [Nm]
TR=18 Nm
H=0,7 arcmin
LM = 0,56 arcmin
TS 50-63-M-P6
Temperature of gear case / Temnepamypa kopnyca
pedykmopa = 60 °C
g
<
-
Ng
=
2
@
v
£
w

Output torque / BuixooHoU kpymawjuti momeHm [Nm]

TR=78Nm

H=0,87 arcmin

LM = 1,0 arcmin

TS 80-85-TB-P8

Temperature of gear case / Temnepamypa kopnyca
pedykmopa =45 °C

3.13 fJuazpammak.n.o. - T, E, H, M cepuu

K.n.0. TwinSpin 3asucum om 3Ha4yeHuli Mepmeo2o xo0d, 8XOOHbIX

o6opomos,

Hazpysku, memnepamypel CMasku U eeJlu4uHbl

pedykmopa TwinSpin. Ha Puc. 3.15 npusedeHsl Kpugbie K.n.O.
U36PAHHbIX 8bICOKOMOYHbIX PEOYKMOPO8.

Efficiency/ K.n.o. [%]

Efficiency/ K.n.o0. [%]

Output torque / BbixodHoti kpymawudl momeHm [Nm]

TR=50Nm

H =0,70 arcmin

LM = 0,38 arcmin

TS 70-75-TB-P11

Temperature of gear case / Temnepamypa kopnyca
pedykmopa = 45 °C

Output torque / BoixodHoti kpymawudl momeHm [Nm]

TR=122Nm

H=0,43 arcmin

LM = 0,34 arcmin

TS 110-89-TB-P14

Temperature of gear case / Temnepamypa kopnyca
pedykmopa =45 °C

Fig. 3.13: Efficiency charts / Juazpammel K.n.0.

© SPINEA



Performance characteristics
Pabouue xapakmepucmuku

Efficiency/ K.n.0. [%]

Efficiency/ K.n.a. [%]

Efficiency/ K.n.o. [%]

Output torque / BbixodHoti kpymawud momeHm [Nm]

TR=268Nm

H=0,50 arcmin

LM = 1,0 arcmin

TS 140-57-TB-P19

Temperature of gear case / Temnepamypa kopnyca
pedykmopa = 60 °C

Output torque / BuixodHot kpymawuti momeHm [Nm]

TR=495Nm

H=1,0 arcmin

LM = 0,85 arcmin

TS 170-125-TC-P24

Temperature of gear case / Temnepamypa kopnyca
pedykmopa = 60 °C

Output torque / Buixo0HoU kpymawuti momeHm[Nm]

. . .
..TW|n§p|n

Efficiency/K.n.o. [%]

Efficiency/ K.n.g. [%]

Output torque / BoixodHoti kpymawud momeHm [Nm]

TR=420Nm

H=0,6 arcmin

LM =0,51 arcmin

TS 170-69-H-H46

Temperature of gear case / Temnepamypa kopnyca
pedykmopa = 60 °C

Output torque / BbixodHot kpymawuti momeHm [Nm]

TR=890Nm

H=0,71 arcmin

LM = 0,48 arcmin

TS 200-125-TC-P24

Temperature of gear case / Temnepamypa kopnyca
pedykmopa = 60 °C

TR=1620Nm

H=1,05 arcmin

LM = 0,82 arcmin

TS 240-37-TC-P28

Temperature of gear case / Temnepamypa kopnyca
pedykmopa = 60 °C

Fig. 3.13: Efficiency charts / Juazpammei K.n.o0.
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3.14 Rotary direction and reduction ratio
T, E, H, M series

In the following equations, +i _  represents input and
output 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.

3.14 HanpaeneHue epaweHuss U nepedamoyHoe

omHoweHue - T, E, H, M cepuu
B cnedylowux ypasHeHusx +i . npedcmaensem exo0Hoe U
8bIX00HOE 8paujeHue 8 00HOM HaNpaseHuu,-i npedcmasngem
8X00HbIe U 8bIXOOHbIE 060POMBI 8 NPOMUBONOJIOKHOM HANPAs-
JleHuUu.  3HadveHus nepedamoyHozo0  omHowieHus ‘i

nepeuucnstomcs 8 mabauye napamempos Cmamou 2.

_ speed, _ cKopocmeb .,
out” d out”
spee ckopocme

output

Tab. 3.14: Rotary direction and reduction ratio / HanpasneHue 8paweHus u nepedamo4Hoe omHoweHue

Speed
Reduction
Pedykyus _ _
cKkopocmu : : :
. Input / Bxoo: . Input / Bxoo: . Input / Bxoo:
: Output flange / BxoOHou ean : Case / Hecywu kopnyc : Case / Hecywjud kopnyc
: Output / Bbixo0: : Output / Bbixo0: : Output / Bbixoo:
¢ Input shaft / Beixo0. pnaHey ¢ Input shaft / BxodHol san ¢ Output flange / Bobixo0. pnarey,
: Fixed / XXecmko: : Fixed / ecmko: : Fixed / XXecmko:
: Case / Hecywuti kopnyc : Output flange / Bbixod. prarey . Input shaft / BxodHoti ean
: i =-i : i =i+ : = A4
i
Speed
Acceleration
lNogbiweHue : : :
ckopocmu . Input / Bxoo: . Input / Bxoo: . Input / Bxoo:
: Output flange / Bbixo0. pnarey : Case / Hecywu kopnyc : Case / Hecywjul kopnyc
: Output / Bbixo0: : Output / Bbixo0: : Output / Bbixo0:
¢ Input shaft / BxodHol ean ¢ Input shaft / BxodHol san ¢ Output flange / Bobixo0. pnarey,
: Fixed / XXecmko: : Fixed / ecmko: : Fixed / XXecmko:
: Case / Hecywuti kopnyc : Output flange / Bbixod. prarey . Input shaft / BxodHoti san
: 1= —’I : 1= 1 ' 1= i
i i+1 i+1
Input /Bxoo: \
Differential

configuration

JudcpeperyuansHoe

pacnorsioxeHue

: All three parts can rotate
: Bo3moXxHbI O8uMeHuUsA
: 8cex mpex yacmeli

Output /Boixoo: Y

Fixed / XXecmko:

© SPINEA
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4. TWINSPIN SELECTION PROCEDURE

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

T, maximum output torque at acceleration [Nm]
T, outputtorque at constant speed [Nm]

T, maximum output torque at deceleration [Nm]
T ., Max.output torque at emergency stop [Nm]
T,, allowable emergency torque

t, acceleration time[s"]

t, constant motion time [s']

t, deceleration time [s']

t, 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]

€ 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

4. [TPOLE/LIYPA BbIbOPA PE[]YKTOPA TWINSPIN

4.1 fuaspamma paboyezo yukna- T, E, H, M
cepus

T, Makc 8bixo0HoU Kpymawul momeHm npu nycke [Nm]
T, 8bIx00HOU KpymAWUL MOMEHM 80 6peMS
ycmaroguswezoca pexuma [Nm]
T, Maxc. 8bix00HOU Kpymawud MomeHm npu mopmoxeruu [Nm]
T MAKCumMasbHell 8bIXOOHOU KpymAwuld MOMeHM
npu asaputiHom ocmaHosge [Nm]
T MoMeHm npu agapuliiHoM ocmaHose
spems pazeoHa [s7]
8pems YyCMaHo8uswe20cs pexuma [s]
8pemsa mopmoxeHus [s]
s8pemsa ocmaHoea [s]
spems paboyezo yukna[s']
MAKCUMAsbHAsA NOCMOAHHAA CKOpocmeb 8xo0a [min-1]
CpedHue 8X00Hble 060pomsl npu nycke [06/MuH]
8X00HbIE 060POMBI NPU yCMaHo8UBWEMCA pexume [06/MUH]
cpeo. 8xo0Hble 060pOMbI NPU MOPMOXeHUU [06/MUH]
' vox MAKCUMOJTBHBIE 8XOOHbBIE 060pOMbI [06/MUH]
F paduaneHas Hazpy3ka ebixo0Ho20 (pnarya [N]
F . F, F, paonanbHasa Harpy3ka Ha BbixogHoM 1 ¢naHue Bo
BpeMs pa3roHa, yCTaHOBMBLLErocs pexuma 1 TopmoxeHus [N]
F, ocesas Hazpyska ebixo0Ho20 pnaHua [N]
a nneyo 8osdelicmeus paduasnvHol Hazpysku F [m]
b nneqo sosdelicmeus ocegol Hazpysku F [m]
i nepedamo4Hoe omHoweHue

o A
g T
)
5 T2
5
o
T3 e SRR R! PRSI ° SN ISRl
Ro] rFy
o
2 n2-
5 n3
:_éL S
t1 t2 t3 t4 >

Fig. 4.1: Working cycle / Paboyudi yukn

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

B cJiydae omau4us pa6ot4eeo Yuksia om NOKasdaHHO2o0 docmasme
Ham, no»(anyucma, yepmex U 3Ha4yeHuA Bawezo pa6ot4eeo
yukna. dmu O0aHHble 8aXHble 0J18 npasusibHo2o onpeaeneHUH
[JonzoseuHocmu NOOWUNHUKOB020 peameopa.
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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

© SPINEA
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1.PacueT CpefiHEro BXOAHOTO KPYTALLETO
momenTa (T.)

2. PacueTt cpeHux BXxoaHbIX 060poToB (Na)

A 4

3. NpeneapuTensHbBIM BRIGOp penykTopa No
TabBNKLE HOMWUHANBHBIX 3HAYEHWIA

4.2 bnok-cxema usbupamenvHoli
npoyedypei - T, E, H cepusa

.

£ a8 L
EymyTy 3+ Ta 34 .+ Ty 3

ByMyHEa et Ny

=

_ ikl gt by Ny

a

-

Y

4. Pacuet nonroseurocti (Ln)

L. = Tpebyeman

AONrOBEUHOCTb (u)

Het

Attty
Koppekuna BennYmHb!
PeaYKTOPa UM NOHUKEHWE —e
HarowvIkm

E
Ly = k.2 (T_")J
“ny AT,
v Tr ~ HOMWHANBHBIA BBIXOLHOR KPYTALLMIA MOMEHT

Ni — HOMWMHaNBHBIE BXOOHbIE 0BopOTLI
k - HOMMHanNbLHaa gonroeeyHocTs (6000 u.)

5. Npoeepka pdekTMBHBIX
oboporos

Na=ef

6. MNpoeepka BXOAHBIX
obopoToB

Her

Craten 3.4

7. Mposepka nyckoeoro 1
TOPMO3ALLEro MOMeHTa

Ty, Tas 2xTr
wnuTy, Ts<

8. [poBepka MOMEHTa NpK
3BAPUITHOM TOPMOMEHUN

Tem< 5xTx

Y

!

I'Ipoaepka EMKOCTH rNaBHoro
DONUKONOLWMNHWKS

9. MNpoeepka yrna
ONPOKUABLIEAHNA
(®)ebixogHoro dnaHua

10. NMpoeepka
BHELWHER
Harpyzkmn

Cratea 3.5
NEIN

10
Ay gy Fry

L L
bynq.Frg 3 +tpnp Frpd +

( )

—Na
Ngue = T

tpng+lang+ o +lgng

Het
L =Tpe6 nonros

KoHeuHbiih BbiGOp
pepykTopa

(M, Fa) nexut B8
obnacti ana
13BpaHHOro

A
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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)§

Ly = desired
value

NO

A 4

Final gear selection

© SPINEA
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4.2.1 bnok-cxema ebibopa cepuu Vi

10 10 104 0.3
_ (tl.n,.'r, 34+t T2 3 + . +lp iy Ty 3 )

typny+tana+ +tyng

1.Pacuer CpeHero BbIXOAHOIO KPYTALLEro

momeHTa (Ta<Ts)

Y
2.. Pacuet cpeHux BXOHbIX 0BopoToB (Na) n = Lng+tpng+ +tyny
N ty+t+tg

Tk = HOMWUHANBHBIA BLIXOAHON KPYTALMIA MOMEHT

Nr — HOMWH2/NBHBIE BXOAHBIE 000POTEI
k — HOMWHaNLHAA QONTOBEYHOCTE (6000 u.)

v
3. MpepeapuTencHolil BLIGOP pegykTopa
w3 Taﬁnuuu HOMWHaNbBHBIX napamerpoa

4
4.. Pacuer gonroeeuHoctu (L) 10
n Tr\ 3
Ly = k.22 (1)
h n,; \T,

KoppeKuwa BennuinHbl
PEAYKTOPA WK NOHWMEHNE

Ln > Tpefyeman
AONrOBEYHOCTL Her
Harpysxu
5. MpoBepka BXoAHbIX 6. lNpoeepka nyckosoro 1 7. Nposepka momeHTa Npu
TOPMO3AWEro MOMEHTa ABAPWIHOM TOPMOMKEHUN
Her
Het

obopoToe

Het
TinT:= 2xTw

N2=Nmax W

Na=Ncon max

A 4
A

9. Npoeepka BHELHEeN Harpy3ku

8. Npoeepka yrna onpoknabIBaHMA
(®)BbixoaHoro ¢naHua
_ Fra+Fab
0= M,
Fo P Mo Her
(©)< Tpeb. Her < ponycTmoe
yron _ny 3HadeHne Pri<
Nyt = T Pr mayx
M. = F.a+F,.b
3
F
Ly = ke o (E2n)
h nﬂ Fra
Ln 2 menaemoe Het

3HAUEHWE

F _(t1-n1-Fr13+tz-nz-Fr23+---+tn-nn-F )3
e ty.ng+tang+ 4 thpny

Y

KoHeuHbli BbIGOp peayKTopa
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4.3 Selectiom example T, E, H series 4.3 lMpumep uzbupamenvHoli npoyedypei - T,
E, H cepua
« Input data - Selection conditions « BXoOHble 0aHHble - ycosus ebibopa
Acceleration torque T,=420 Nm MowmeHm npu nycke
Constant torque T,=310 Nm MomeHm npu ycmaHos. pexxume
Braking torque T,=520 Nm MomeHm npu mopmoxeHuu
Emergency torque T =1500 Nm MomeHm npu asaputiHom ocmaHose

em

Avg. accel. input speed n,=1500 rpm CpedHue 8x00Hble 060p. Npu nycke
Constant input speed n_=3000 rpm Bx00. 060pomel npu ycmaHos. pexume

2
Avg. braking input speed n,=1500 rpm CpedHue 8x00. 060p. Npu MOPMOXKeHUU
Radial load F=1500 N PaduanvHas Hazpy3ka
Axial load F=1500 N Ocesas Hazpy3ka
Radial force tilting arm a,=0.15m Mneyo onpokud. npu 8o30el. pad. cusel
Axial force tilting arm b=0.2m Mneyo onpokud. npu 8030el. ocesoli cusbl
Max. allowable output flange deflectionangle  ©_ =3 arcmin.  [Jonyc. y20/1 onpokudsl8aHus 861xo0H020 aHya
Acceleration time t,=0.3sec. Bpems paszeoHa
Constant speed time t,=0.5sec. Bpems ycmaHoguswez0cs pexuma
Braking time t,=0.2sec. Bpemsa mopmoxerus
« Calculation example « [pumep pacuema
1. Calculation of average output torque (T)) 1. Pacdem cped. 8bix00. kpymsawezo momenma (T, )
0 10 1003
Ta - 0.3x1500x 420 3 +0.5x3000x 310 3 +0.2x1500 x 520 3 3796 Nm

0.3x1500 +0.5x3000 +0.2x1500

e = 0.3x1500 +0.5x3000 +0.2x 1500
a=

=2250 rpm
0.3+0.5+0.2
3. Preliminary gear selection from the rating table (Chapter 2): 3. MpedsapumerbHbili 8bI60p pedykmopa no mabi.
TS170141T7C HOMUHAbHbIX 3HaveHuli (Cmamea 2):TS170141TC
Technical specifications of the gear selected: Tex. cneyugpukayuu u3bpaHHo20 pedykmopa:
Rated torque T,=495Nm HomuHaneHwil MOoMeHm
Rated input speed n.=2000rpm HomuHane. 8xo0Hble 060pomel
Max. torque T ..=1238Nm MakcumanoeHsiti MOMeHM
Emergency torque T,.=2475Nm Momerm npu asap. ocmaHose
Effective input speed n,=2500rpmf Sppekmus. 8xo00HbIE 060pOMBI
Max. input speed n _.=4000rpm Makcum. 8xo0Hble 060pomel

Tilting stiffness M,= 705 Nm/arcmin. Onpokudeisarowias Xecmkocme
Max. tilting moment (F =0) M =2430Nm Makc. momerm onpok (F =0)

cmax

Max. radial force F. ..=19300N PaduaneHas cuna
Max. axial force (M =0) F.. ..=27900N Makc. ocesas cuna (M =0)
4. Service life calculation (L, ) 4. Pacyem donzoseqdHocmu (L, )
R
2000 (495 \3°

Lh = x| ——|° =1291

h = 6000 x 2950 X(379.6) 919 hrs
5. Effective speed check (n_, n_) 5. lNposepka a¢hgpekmueHbix 06opomos (n , n_,)

) 6. [posepka ex00HbIX 060pomoe (n,,n_ )

© SPINEA
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7. Accelerating and braking torque check (T, T, T ) 7. [lposepka momerma npu nycke u mopmoxeruu (T, T,T )

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

_ 1500 x 0.1885+1500x0.2  582.75
705 705

=0°0'49") < (®max =3') ok

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 Mout ==, = 1595 MomeHm onpoKuObIBAHUS HA 8bIXOOHOM (hIaHye
10
15 (19250)\3 6
Lpr = 6000 B =27.9x10 .
hr “15.95 X[ 1500] X107 hrs

Maximum allowable tilting moment at axial force F = 1500 N MaxkcumanoHbil donycmumbili MOMeHM oNpoKUObIBAHUA NPU

oceeoui cune F,= 1500 N

Mc allow. =Mcmax - 3
amax

(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 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

Mcmax *Fa ~ 2430 - 2430 x1500

callow

=2300
27900 Nm

= 2300 Nm) ok

Wcxoda uz Cmameu 3.5 - koopOuHamel mouku (M_, F), d.h.
(582.75 Nm; 1.5 kN),Haxodsmcs e npedenax obvema u3bpaHHo20
pedykmopa TS 170.

Tak kak 6bl/1u 8bINOJIHEHbI 8Ce MpPeb0o8aAHUS, 8bI60P

pedykmopa TS 170-141 aenaemcsa npagusiHeIm.

[na 6onee yoobHozo svibopa pedykmopa TwinSpin Bel moxeme
socmpebosams npoepammy TwinSpin Selection Assistant, unu Bbl
MoXxeme YyCMmaHo8ume ee NpAMo U3 HAwez20 UHMepHemcatma:
www.spinea.sk.
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4.3.1 Selection example Vi series 4.3.1 lNMpumep s8bibopa cepuu M
« Input data - selection conditions * BXoOHble OaHHble - ycroaus evbibopa
Acceleration torque T,=15Nm MomeHm npu nycke
Constant torque T,=10Nm MomeHm npu ycmaHos. pexume
Braking torque T,=14Nm MomeHm npu mopmoxeHuu
Emergency torque T,.=25Nm MomeHm npu agaputiHom ocmaHoge
Acceleration time t,=0.3 sec. Bpems paseoHa
Constant speed time t,=0.5 sec. Bpems ycmaHosuswez0csa pexuma
Braking time t,=0.2 sec. Bpemsa mopmoxeHua
Avg. accel. input speed / Avg. braking input speed N,=N,=1500/min CpeoHue 8x00Hble 060p. npu nycke / CpedHue 8xo0. 060p. npu
MopMOXeHuU
Constant input speed N,=3000/min CpeoHue 8x00. 060p. npu MOPMOXKeHUU
Radial load F=300N PaduanvHas Hazpy3ka
Axial load F =400 N Ocesas Hazpy3ka
Radial force tilting arm a,=0.012m Mneyo onpokud. npu 8o30el. paod. cusel
Axial force tilting arm b=0.015m Mneyo onpokud. npu 8030el. ocesoll Custbl
output flange deflection angle 0=3' Y2071 ONPOKUOLIBAHUSA 8bIXOOHO20 (hiaHua
« Calculation example « [Mpumep pacyema
1. Calculation of average output torque (T) 1. Pacdem cpedHe2o 8x00H020 KpymAwe2o momerma (T )

10 .03

10 10
B (),3x1 500x15+0,5x3000x10°+0,2x1500x1 43)

a 0,3x1500+0,5x3000+0,2x1500 =12Nm
2. Calculation of average input speed (n) 2. Pacuem cpedHux 6xo0HbIx 060pomos (n )
B 0,3x1500+0,5x3000+0,2x1500 = 2250 )
.= 0,3+0,5+0,2 =2250{pm

3. Preliminary selection of the gear from the table of nominal 3. [lpedsapumenbHbiti 66160p PedyKMOpa u3 MAG/IULbI HOMUHAbHBIX

values TS 50-63-M-P6 3HayeHul TS 50-63-M-P6
General specifications of the TwinSpin gear are: bazosbie mexHu4eckue xapakmepucmuku pedykmopa TwinSpin:
Rated torque T,=18Nm HomuHaneHell MomeHm
Rated input speed n,=2000rpm HomuHane. 8xo0Hble 060pomel
Max. torque T =36 Nm MaxkcumaneHsiti MOMEHM
Emergency torque T,.,=90Nm MomeHm npu asap. ocmaHose
Max. input speed n_..=5000rpm Makcum. 8xo0Hble 060pomel
Max. effective input speed N o= 3 000pM Makc. agpgpekmue. 8x00Hble 060pOMBbI
Tilting stiffness M,=4Nm/arcmin. Onpokudbigarowids xecmkKocme

Distance of action a,=0,02m;0a,=0,012m  [lneyu cun
Distance of action a=0,02+0,012=0,032m  [lne4u cun
Max. radial force F . oc=44(a+0,0305) N Makc. paduaneHas cuna

r

Max. axial force (M =0) F, ~=1900N (Fr=0, Mc=0) Makc. ocesas cuna (M =0)

amax

© SPINEA
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4. Pacdem cpoka akcnslyamauyuu pedykmopa TwinSpin cepuu M (L, )

4. Calculation of the life of M series TwinSpin gear (L, )

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. KoHmporb 8HewWHeli Hazpy3Ku HA 8bIX00HOU ¢hriaHey pedykmopa
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 MockornbKy ucnosHeHbl 8ce MpebosaHus, 8bI60p pedykmopa
TS 50-63-M s8/15emcsa npasusTbHbIM.

is correct.

© SPINEA
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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
motors that comply with 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. MOHTAXK

5.1 MoumaxHaa uucmpykyus - T, E, H, M cepus

Ana  docmuxeHus — MAKCUMAbHOU — Npou3eodoumesnbHocmu
noowunHUKogozo pedykmopa TwinSpin Heobxooumo ydename
8HUMAHUE YCMAHOBKE, MOYHOCMU MOHMAXd, YNJIOMHeHUIo U
cmaske. [lpucnocobneHue coeduHeHus narey - 0sueamerb
803MOXHO NnO 3anpocy. B cayyae kakux-mo HescHocmel
o6pamumece, NoXanylicmd, ¢ 80NPOCaMU K KOMMepYeckomy
omaoesny unu K ceoemy MecmHomy mopanpeoy.

5.1.1 lpumepsl ycmaHoeku T cepuu — Heynsiom-
HeHHble pedyKmopbl € 8bICOKOU MOYHOCMbIO

+ OnucaHue ycmaHosok modenu T Puc. 5.1.1a, b, ¢, d:

Ha puc. 5.1.1 (a, b, ¢, d) npusedeHbl npumepvl B803MOXHbIX
YCMAHOBOK  8bICOKOMOYHO20 pedykmopa, e20 coeduHeHul
u cnocobos ynaomuerus. [lpu npamom  coeduHeHuUu
(8 cnyyae a) pedykmopa c sasiom 0sueamena HeobxoOUMO
cobnodame Odonycku 80 u3bexaHue HeKOHMpPOUPYyemMo20
HanpsaxeHus us2uba easna 08uzamerisi U nepezpy3ok. [Jonycmumsie
3HaveHUs yKasaHsl 8 mabs. 5.1.4.

Ha puc. 5.1.1a nokaszaH npamoli cnocob coeduHeHus eana
dgueamensa ¢ easioM pedykmopa, 20e Kpymauwul MomeHm
dsuzamerisi nepeddaemcs Ha pedyKmop WNOHOYHbIM COeOUHeHUeM.
lMpeumyuwiecmeom 3mozo coedUHeHUA A8AAemMCcA Mandsa OnuHA
KOHCMpyKyuu npusodd. 3mom mun coeOUHeHUs MOXHO
ucnob308ame, ec/iu 8as1 08u2amesna uMeem nas, a ouamemp 8ana
coomeemcmayem 8HympeHHeMy duamempy 8myJsiku pedykmopa.

Puc. 5.1.1a nokasaH camelli pacnpocmpaHeHHblli  cnocob
¢hnaHyeso20 coedUHeHUA C ynjiomHeHuem 8asd.

Ecnu ean 0suzamensa He OoCHawjeH NA3oMm Uju e20 ouamemp He
coomsemcmayem 8HympeHHemy ouamempy 8myJsiku pedykmopa,
mo Mbel MOXeM UCNnoJsib308amb Xecmkyto (puc. 5.1.1¢) unu
31acmuyHyio (puc. 5.1.1b) mygpmel.

KpenneHue 3y6uamozo wkuea obecneyusaemcs C NOMOWbIO
8aJ1d, BCAXEHHO20 80 8MYJIKy coesacHo puc. 5.1.1 d, unu ¢
ucnosb3osaHuem pedykmopd c yOsIUHeHHbIM 84JTOM.

Mpu ycmaHoske pedykmopa Heobxodumo cobiwdames 0onycku
Ha pasmepsl yCmMAHOBOYHbIX Ouamempog u npedomepamume
3aepA3HeHUe USIU ymeyKy cMasku u3 pedykmopa. Cm. Puc. 5.1.2a

Jsueamenu, komopele coomeemcmayiom mpeb6o8AHUAM HA
donyck cmaHoapmHoezo ¢pnarya u llasa e coenacuu c Egponetickoti
Hopmot DIN 42955, mo2zym cmaHOapmHo ucnoss3osamsca. [na
00CMUXXeHUSA NOJIHbIX pabovux Xxapakmepucmuk, 00/1208e4HOCMU
TwinSpin U  8blcOkKOMOYHOU annaukayuu, npoussooumesib
pekomeHOyem u3bupame 0gueamesnu, KOmopble coomaecmayrom
mpe6osaHuam Egponelickoti Hopmsl DIN 42955 R.

JaneHelwue 803MoXHOCMU ycmaHoeku Bel moxeme Halmu 8
TwinSpin - lMpuknadHelli u cepsucHsIl maHyan. O6pamumecs,
noxanylicma, K KoMMmepyeckomy omoesy Usiu K ceoemy MecmHomy
mopanpedy.
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Fig. 5.1.1: The most frequent connections / Cameie yacmeie cnocobbl KpennieHus
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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 MNMopadok ycmanoeku - T cepus

lMeped ycmatoskol yoanume ¢ nogepxHocmu pedykmopa csioli
KOHCepsupyrowe20 Macia npu NoMowu yucmou u cyxoli mpankKu.
KoHmakmHsele nosepxHoCmu @GPUKYUOHHBIX coeOuHeHUl HAo0o
obe3xupums. bonMbWUHCMBO npucoeOUHUMeNbHbIX (raHyes
dsueamesns 00CMYNHO NO 3anpocy. BeicokomoyHbie pedykmopei
TwinSpin He 3awjuweHHbl ~ npomus Koppo3uu. B ciyuyae
mpebosaHusa 0onosHUMesnsbHoU  UHopMayuu, noxanylicma

ceAXumecb C mopeogbim omoesioM KOMNnaHuu Spinea unu co
C80UM pecuoHa/1bHbIM npeacmaeumeneM.




Assembly / MoHmax

inSpin
o'.

Tw

DLD9 SNHIHWIOLUL
ohatrox-Q -
1qwHng

bwWDg

poxiag
pdowow haHDLQ *
uidsuimy -

~AaNM YN ON

buijess yeys -
buu-Q *
SMaIDS

awel4

indinQ *
abueyy 01O *
uidsuim] -

—NmM TN O N

ny9oHDWIA dawndj / ainpado.id uonejjeisu| :ez-1's b4




[ [
Assembly / Monmax ° TWInépl n

5.1.3 Dimensions and tolerances for 5.1.3 Pasmepeol u 0onycku Ha ycmaHo-
connecting parts T series 804Hble duamempeoli - T cepus

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

Tabnuya pazmepos 8xo00HbIX U 8bIXOOHbIX hriaHyes TwinSpin, T cepus [mm] (Puc. 5.1.3a)

Type/BenuyuHa @A g6 @B2 @B h9 @C+0,1 @D [4]3 @F H8 ?G @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 / Benuduna oN @P H7 @R as aT 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 3.2 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 R0O,8 R0,8 RO3 = 0,5x45° 0,5x45° 0,5x45°
TS 200 10,5 200 165 183 10,5 R0O,8 RO,8 R0O,3 = 0,5x45° 0,5x45° 0,5x45°
TS 240 13 240 201 220 12 = = R04 RO4 = = 0,5x45°
TS 300 17 300 248 274 16 = = RO4 RO4 = = 0,5x45°
Type / Benuduna C1+0,2 2 a 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
TS 70 14 0,7 5 32 1.5 5 2,7 RO,5 2,8 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 2,5 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 / Benuduna G5 H1 H5+0,1 M+0,2 v K1 $5+40,2 O-ring A*/ O-Konbuo A*
TS 60 = = 0,7 1,4 R0O,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 1,5 6 = 1,4 RO,5 0,2 x 45° = 88,62x1,78 Viton-FPM70
TS 140 1,5 3.5 = 1,4 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
. O-ring B*/ O- Kobuo B* Double |I[:\ S" sealing / JoliHoe MaHxemHoe MacsiaHoe ynﬁ;r’r’)HeHue *
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: * 3ameyuaHue:

Dimensions and technical parameters of sealings needsto  BesuyuHsl u mexHu4eckue napamempsi csiedyem cobio0ame
be observed according the data as presented in Table. Any  coznacHo 0aHHbIM, yKa3zaHHbIM 8 mabauye. 38eHmyasnbHble
changes should be discussed with the manufacturer. U3MeHeHuUs c1edyem KOHCy/lbmupo8ame ¢ Npou3gooumersiem.

© SPINEA
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Fig.5.1.3a: Dimensions for input and output flanges of TwinSpin gear T series
Tabnuya pasmepos 8xo0HbIX U 8bIXOOHbIX (hriaHues TwinSpin - T cepus
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5.1.4 Tolerances of connecting parts T series  5.1.4 [onyckaembie OmK/I0HeHUsA MOHMAX-
HbIx yacmeli - T cepusa
As according to the standard DIN 42955 R CmaHdapm DIN 42955 R

1
|

e

|

Fig.5.1.4.: Required tolerances T series / Heobxodumesle donyckaemble OmkaoHeHuUsA T cepuu

a) valid for / deticmsumenen dna sapuaHma TS 70, TS 110, TS 140, TS 170, TS 200
b) valid for / oeticmeumener ona sapuanma TS TS 80, TS 240, TS 300

Tab. 5.1.4: T series - required tolerances [mm)] / Heobxooumesle donycku - T cepus [mm]

Size

Benuyuxa a b ¢ el 2
TS 60 0,015 0,040 0,038 6 k6 63 H7
TS 70 0,018 0,040 0,038 11ké 59,396
TS 80 0,015 0,050 0,038 8ké 80 H7
TS110 0,018 0,050 0,044 14 k6 93 g6
TS 140 0,021 0,050 0,050 19 k6 119 g6
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 Beanu4yuHbl mopyoeo20 u paduanabHo20
of TwinSpin reduction gears T series 6ueHusa pedykmopoe TwinSpin - T cepusa

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

BenuyuHsl mopy08020 u paduasibHo2o bueHus pedykmopos TwinSpin - T cepus [mm]

g :;ieum T z R A C D m T
TS 60 0,007 0,020 0015 63h7 15,5 H6 6H7 0,05 0,05
1570 0,007 0,020 0015 70 h7 26 H6 11H7 0,05 0,05
TS 80 0,007 0,020 0,015 80 h7 223H6 8H7 0,06 0,05
TS110 0,008 0,025 0,015 110 h7 32H6 14H7 0,07 0,06
TS 140 0,009 0,025 0,015 140 h7 42He 19H7 0,07 0,06
15170 0,010 0,025 0,015 170 h7 47 He 24 H7 0,07 0,06
5200 0,010 0,035 0,020 200 h7 52 H6 24 H7 0,08 0,06
5240 0013 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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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
Jonycku Ha mopyosom u paduaneHom 6ueruli 8 npamoti cga3u u3 TwinSpin 86ICOKOMOYHbIX pedykmopos
¢ Cepsodsuzamenem coen. DIN 42955 R
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Fig. 5.1.5b: T series - circumferential and face run-out values [mm]
BenuduHbl mopyo8020 u paduasneHozo bueHus pedykmopos TwinSpin - T cepus [mm]
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5.1.6 T series tightening torque 5.1.6 Momenm 3amsxku ona T cepuu

For the safe transmission of external loads applying on the Twin-  [s19 06ecnedeHus nepeHoca eHewHel Hazpy3ku, 030eticmayrowed
Spin high precision reduction gear, it is required to use con-  Ha MomeHm 3amaxku pedykmop TwinSpin Heobxodoumo
necting bolts of quality 10K and to degrease contact surfaces of ~ Ucnose308ame coeduHumesnbHble 6uHMbl Kayecmea 10K, a
friction joints before installation. Tightening torques of bolts are ~ KOHMAkmHble NOBEPXHOCMU MPYUWUXca CoeduHeHul neped

shown in Tab. 5.1.6a. cbopkol obesxupums. MomeHmMebl 3amsxeKk npusedeHbl 8 Mabs.
Allowable torque transmitted through connecting bolts on flan-  5.7.6a.
ge and case is shown in Tab.5.1.6b. Honycmumeili Kpymawud MomeHm, nepeHocumblli

COeOUHUMESIbHLIMU 8UHMAMU HA (NIaHUe U HecyujeM Kopnyce
ykasad 8 mabn. 5.1.6b.

Tab. 5.1.6a: Tightening torque of bolts / MomeHmeul 3amsxex 8uHMo8

Screw material class specification

Screw Tightening torque [Nm] Clamping force [N] T -
BuHm MomeHm 3amsaxku [Nm] Cuna 3axuma [N] i uuA np
mamepuana euHma

M3 1,9 3100

M4 4.3 5300

M5 8,4 8800

M6 14 12400

1ISO898T110.9 or/unu 12.9

M8 35 22750

M10 70 36 200

M12 122 52900

M16 300 100 000

Tab. 5.1.6b: Allowable torques transmitted connecting bolts / JJonycmumeili kpymawuti MomeHm, nepedasaembili KpenexxHsIMu BUHMamu
Through the Output flange / Ckgo3b 8bix00HOU prarey Through the Case / Ckg03b Hecywjuti kKopnyc
N elEIEs Transmitted torque A elhinzies Transmitted
Size - model Number x screw [mm] Number x screw [mm]
[Nm] torque [Nm]
BesluguHa - Konuvyecmeo x TAuamemp . Konuvyecmeo x TAuamemp .
. Mepedasaembili . Mepedasaemviti
Modesns BuHm denumerneHol BuHm OeslumesnbHoUl
momeHm [Nm] momeHm [Nm]
OKpyXHOcmu [mm] OKpyxxHocmu [mm]
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 24 600
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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 NMpumepbl Moumaxxa cepuu E - Heynnom-
HeHHble 8bICOKOMOYHble pedyKmopbl
TwinSpin

OnucaHue moHmaxa mooenu E:

5.2.1aa. lpamoecoeduHeHue pedykmopa TwinSpincosueamenem
MOXHO UCNO/Ib308aMb 8 C/lyyae, ec/lu duamemp 8dsnd 08uzamersns
coomeemcmayem 8HympeHHeMy duamempy 8myJsiKu pedykmopa.

5.2.1b B cnyyae Hecoomeemcmaus ouamempos 8asi08, MOXHO
UcNosb308aMb COeOUHEHUE C NOMOWbLIO 31aCMUYHOU Mygmbl.

5.2.1c lpucoeduHeHue 3y64amozo0 WKUBA HA BXOOHOM 8asly
pedykmopa TwinSpin.

Ha puc. 52.1 nokasaHel npumepbl MOHMAXA pedyKmopos
TwinSpin cepuu E, ucnonb3oeaHHelx coeduHeHuUl U cnocob6os
ynsiomHeHus. B ciyuae npamozo coeOuHeHUs pedyKmopos € 8a/10M
dsueamensa Heobxodumo cobmodame 0onycku 80 U3bexaHue
HEKOHMPOAUpYyeMoz20 HanpsxeHus u3z2uba eana 0suzamens
U nepeepy3ok. 3HauyeHus Oonyckoe npusedeHbl 8 mabn.5.2.3.
Bo 8pems moHmaxa pedykmopos TwinSpin cobmodalime
00NycKU MOHMAXHbIX Ouamempos U u3bezalime 3aepA3HeHUA
8bICOKOMOYHO20 pedyKmopd U/usu 8bIMeKaHUIo CMA3KU.

Jlsuzamenu, 8 Komopbix cob100eHbl 00NycKuU 0718 CMAHOAPMHO20
¢naHya u WNOHKY-Nas, Kak ykasaHo 8 esponetickoli Hopme DIN
42955, npuemsiemsl 019 CMAHOAPMHO20 UCNOb308AHUA. [ns
00CmuXeHUsA NOJTHBIX paboyuX Xapakmepucmuk, 00/1208e4HOCMU
pedykmopa TwinSpin, a makxe 8 c8a3U € 8bICOKOU MOYHOCMbIO
npumeHeHus,  npou3zsodumenb  pekoMeHOyem  8bI6UPAMb
dsuzamesnu, coomeemcmeayloujue esponelickomy cmaHoapmy
DIN 42955 R. B omdene npooax 6ydym padel npedocmasume
Bam OononHumensHylo uHgopmayuto 06 3mux cmaHoapmax,
U/l 0KA3ame MexXHUYECKY NOMOWb O/1A 8awe20 KOHKPemHoz20
8dpuUAHMA UCNOJIb308AHUA. [lpyeue 8apudaHmMel MOHMAXA MOXHO
Halimu 8 VIHcmpyKyuu no ucnoss308aHuUio U 06c/yxusaHuro Twin-
Spin. TMoxanyticma, cesaxumecs ¢ omoesioM npooax Spinea unu
¢ Bawum pezuoHansHeiM npedcmasgumerem.
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Examples of connection with input shaft / lIpumepbsi coeduneHus npueoda u exodHoz0 eana

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

Fig. 5.2.1a: Direct connection of gear shaft with motor
HenocpedcmeseHHoe coeduHeHuUe 8a/108 pedykmopa u 08uzamens

SERVOMOTOR  COUPLING MOTOR FLANGE  SHAFT SEALING O-RING TWINSPIN 0-RING SEALIMG CAP
M =S
E\‘ § i \

Fig. 5.2.1b: Connection of motor with reduction gear with flexible coupling
CoeduHeHue dguzamens u pedyKmopa npu NOMouju 2ubkod mMygmeol

TOOTHED BELT  SHAFT SEALING O-RING TWIMEPIN O-RING SEALNG CAP

Fig. 5.2.1c: Connection of
reduction gear with
toothed belt
CoeduHeHue
pedykmopa u
3y64amozo wkuea

3ameyuaHue: YnnomHumesnsHyio KpbIWKY UCN0/163080Mb MOJILKO 8 C/TyYae yKa3aHHbIX pe0yKmopos

Fig. 5.2.1: The most frequent connections / Haubonee yacmele coeduHeHus
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5.2.2 Installation procedure E series

Prior to installation, wipe off the conservation oil layer from the
reduction gear’s surface with a clean and dry cloth. TwinSpin high
precision reduction gears are not protected against corrosion.
Please contact the sales department or your local sales represen-
tative for further assistance and informations.

5.2.2 [Mopsadok ycmaHoeKu - E cepusa

eped ycmaroskol ydanume ¢ nosepxHocmu pedykmopa c/iol
KOHCepsuUpyrowe20 Macsia npu NOMOoWU Yucmou u cyxol mpanku.
BoicokomoyHble pedykmopbl TwinSpin He 3aujuweHHsl npomus
Kopposuu. B ciiyuae mpebosarus donosaHumesnsHou uHgpopmayuu,
noxasnyticma cesxumecs C MopaosbIM 0mMOesIoM KOMNAHUU Spi-
nea usiu co c60UM pe2UuoHA/IbHbIM Npedcmasumesnem.
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5.2.3 Dimensions and tolerances of 5.2.3 Pasmepsbl u 0onycKu MOHMAMXHbIX
assembling components of the E series demaneli - E cepusa

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

Tabnuya pasmepos 8xo0HbIX (hiaHyes 8bICOKOMOYHbIU pedykmopos TwinSpin - E cepus [mm]

Type/Benu4uHa @DH7 2 D1 ?D2 ?D3 @ D4 @ D5 @ D6 H8 H1 H2
TS70 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/BenuyuHa H3 H4 H5 Kx30° L L1 L2 2xM1
TS 70 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
TS 110 2,5 2,5 8 1,5x30 21 5.5 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/Benuquna  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@5,5
TS110 M6 3x11 40 10 20 20 12x@5,5 4Ax@5,5
TS 140 M10x1 3x15 40 10 20 10 12x@6,5 4x@5,5
TS 170 M10x1 3x15 40 10 20 10 12x@9 4x08,4
TS 200 M10x1 3x15 40 15 15 15 12x@11 4xP8,4
TS 220 M10x1 2x15 40 = 20 20 12x@11 AxPD11
Type/Benuiiia Seal G1/ynnomrerue G1 O - ring G2/ Konbyo O Plug Flat sealing G3/ [l1ockoe ynnomHeHue G3
(FPM 70) G2 (FPM 70) npobka DIN 7603 (cuprum/meob)
TS 70 20x30x5 63x2 M4 x 8 DIN 7984 4 x8x1
TS 80 16x32x7 70x2 M5x8 DIN 7984 5x9x1
TS 110 22x40x7 100x 2 M6 x10 DIN 7984 6x10x1
TS 140 30x42x6 122x2 M10x1 DIN 908 10x14x1.5
TS 170 36 x50x7 150x 2 M10x1 DIN 908 10x14x1.5
TS 200 38x52x7 175x2 M10x1 DIN 908 10x14x1.5
TS 220 38x52x7 195x2 M10x1 DIN 908 10x14x1.5
Type/Benuduna nx@B ?B1 ? B2 @ B3 j6 ? B4 B5 +0.2 C1 C2+0.05 O -ring G4/Konbyo O 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 /BenuyurHa @DH7 2 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
Output flange of TwinSpin high precision reduction gears BbixoOHOU ¢hnaHey —8bICOKOMOYHbIX pedykmopog TwinSpin
TS 70-E, TS 80-E, TS 170-E and TS 200-E is standardly sealed. No TS 70-E, TS 80-E, TS 170-E a TS 200-E ynnomHeH cmaHOapmHo,
additional sealing lid is needed. 0onosiHUMesibHoe yniomHeHue U3uwHe.

© SPINEA
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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 MonmaHesie donycku - E cepusa

TpebosaHus K mMoOpyosoM U paAduaIbHOM bueHuli 8
npamol cea3u u3 TwinSpin 8bICOKOMOYHbIX ~ pedyKmopos
¢ Cepgoosuzamenem coan. DIN 42955 R, npugedeHsbl Ha puc.5.2.4.
3HaveHus 0onycKos ykazaHel 8 mabn.5.2.4.

?
| A1 ofA]
— iy
€ gl =
=

[#] T
[ L] 712

>

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

leomempuyeckue nozpewHoCMu npu CoedUHEHUU 8bICOKOMOYHO20 pedykmopa TwinSpin cepuu E ¢ dsueamenem unu

pedykmopa TwinSpin cepuu E.
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Tab 5.2.4: Tolerances of circumferential and face runoutin direct connection of TwinSpin high precision reduction
gears with a servomotor Under DIN 42955 R [mm]
Jonycku Ha mopyosom u paduansHoMm bueHul Npu NPAMOM COeOUHEHUU 8bICOKOMOYHO20 pedyKmopd u cepgonpugooa
coznacHo DIN 42955R [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
TS 110 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

JHonycku Ha mopyosom u paduaneHom 6ueHuli npu NPAMOM COeOUHeHUU 8bICOKOMOYHO20 pedyKmopad u
cepsonpusoda coznacHo DIN 42955R

© SPINEA
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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.

5.2.5 MomeHmebl 3amsaxKu coeOuHUMeNbHbIX
euHmoe - E cepusa

[na 6e3onacHozo nepeHoca sHewHel Hazpy3Ku, 8o3oelicmayoujeli
Ha pedykmop, mpebyemcs uUCNO/b308AHUE COeOUHUMesTbHbIX
60/1moe kavecmaa 10K, a KOHMAKMHbIe N0BEPXHOCMU MPYUWUXCA
coeduHeHuli neped cbopkol obezxupume. MomeHmbl 3amsxex
npusedeHbl 8 Mab. 5.2.5a.

Jonycmumelli kpymawjuli MomeHm, nepeHocuMblli coeduHUM-
e/lbHbIMU 60/IMaMu Ha ¢riaHye U Hecywem Kopnyce YKA3aH

8 mabsn. 5.2.5b.

Tab. 5.2.5a: Tightening torque of screws / MomeHmeol 3amsxex 8UHMO8

Screw size Tightening moment [Nm] Clamping force [N] Screw material class specification
BuHm MomeHm noomsxku [Nm] Cuna 3axuma [N] Cneyucpukayusa npoyHocmu mamepuasna euHma

M3 1.9 3100

M4 4.3 5300

M5 84 8800

M6 14 12400

M8 35 22750 I1SO 898 T1 10.9 or / unu 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 / lonycTumbii KpyTALLWI MOMEHT, NepeAaBaemblil KpenexHbIMU BUHTaM1

Output flange / 8eixo0HoU pnarey Case / Hecywuti Kopnyc

Pitch diameter  Transmitted torque Pitch diameter Transmitted torque

Number x screw Number x screw

Size Konudecmaso x (mm] (Nm] R —— [mm] [Nm]
BenuyuHa Bunm Auamemp Mepedasaemoiti Bumm Jluamemp denumeneHoii  [Mepedasaembiti
Oenumenetou momerm [Nm] OKpy)Hocmu [mm] momerm [Nm]
OKpyxxHocmu [mm]
TS 70 5xM6 40 186* 10xM5 76 500
5xMé 40
* 76 500
TS70 with pin 26 40 254 10xM5
TS 80 8xM5 46 242* 10xM5 85 560
TS 110 14xM6 69 890 14xM5 113 1040
18xM6 92
TS 140 2090 12xM6 140 1560
8xM6 74
18xM8 110
TS 170 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)
* [lna 6e3onacHoli nepedaqu MomeHmMa cyujecmayem Heobxooumocms 8 c8a3u nosepxHocmel mperusa(NICRO 20-10, NICRO 32-02; LOCTITE 603)

© SPINEA
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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 lMpumepobl MoHmMaxxa -  cepusa

Cepus H npedcmasneHa  NOAHOCMbIO  YNJIOMHEHHbIMU
pedykKmopamu, 3anoJIHeHHbIMU CMaskol Ha 8ecb nhepuod
skcnayamayuu. Ha puc. 5.3.1a, 5.3.1b u 5.3.1c u3obpaxeHsl
npumepsl coeOuHeHUl ¢ 08ueamersiem.

CkB03HOU B8XOOHOU 84/ 8bICOKOMOYHO20 pedykmopa cepuu
H ¢ ysenudyeHHbIM Ouamempom No38oJAem 8ecmu cusiosble uiu
ynpasnaouue pazeodsl Yepes ocb pedykmopa K ycmpolicmaam,
npuKkpensieHHbIM 3d 8bIXOOHbIM hriaHyem. Pedykmopel cepuu
H yawje 8cezo ucnone3yromcsa 8 couemaHuu ¢ wabaoHoM, Komopell
cocmoum u3 3y64amelx Kosiec usiu 3ybuamslx peMeHHbIX nepeoad.

TunuyHell npumep npusoda pedykmopa cepuu H ¢ nomouwbio
3y6uamoli pemeHHOU hepedaqu NOKAa3aH Ha puc. 5.3.1a. Bedomeiti
WIKUB Kpenumcs K 8any pedykmopa 8UHMAamu, Komopble 00/IKHb!
66imb  3aMAHYMbI  MOMEHMOM 3dMSXKU 8 COoomeemcmeuu
cmabn. 5.3.4a, Tab.5.3.4b.

Bedomwbili wikue ¢ 0suzamesnem 0o/mkeH 6biMb NOOBUXHLIM O/1A
HAMSXKU pEMHS.

Ha puc. 5.3.1b u3o06paxeH npugod 8X00HO20 8asId C NOMOWbIO
wecmepeHHol nepedayu. LlllecmepHu wabnoHa pasmeujeHol
8 wWkKagy, Komopwlli A879emcA 4ACMblo B8X00HO20 (AAHUA
pedykmopa.

Ha puc. 5.3.1¢ noka3saH kpenex 3y64amozo wKued Ha 8Xx00HoU ea
C NOMOWIbIO MPYUUXCA KDYXKKOB.

FRAME

TWINSPIN—-H

BELT PULLEY
SERVOMOTOR

Fig. 5.3.1a: Connection of gear shaft with toothed belt by the screw joint
CoeOuHeHue ¢ nomoujbto 3yb4amoui pemeHHoU nepedayu

© SPINEA
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TWINSPIN—-H

BELT PULLEY m
MOTOR FLANGE

Saay
RN

| SERVOMOTOR

Fig. 5.3.1b: Connection of gear shaft with toothed pulley via the friction joint
MookmtoyeHue 8ana pedykmopa ¢ 3y6uamsim WKUBOM Yepe3 cO8U20yCMOoUYuBbie CoeUHeHUe

TWINSPIN=H

T T T

o

MOTOR FLANGE

COUPLING

SERVOMOTOR

Fig. 5.3.1c: Connection of toothed gear with gear shaft via screws
CoeduHeHue ¢ nomowbio 3y6uamoti pemeHHOU nepedaqu Yepe3 suHMbl
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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 NNopadok ycmaHoeku - I cepus

Meped ycmaHoskoUl yoanume ¢ nogepxHocmu pedykmopa csol
KOHCepsupyrouje2o Macsia npu NOMouU Yucmodu u cyxoli mpanku.
BuicokomouHele  pedykmopel  TwinSpin  He  3awuwjeHHbl
npomus Kopposuu. B ciyyae mpebosaHus 0OonosiHUMesbHoU
UHopmayuu,  noxasnytcma, — C8AXUMeCcb C  MOpP208bIM
omoesloM KOMNAHuu Spinea  uiu CO CBOUM peUOHAbHbIM
npedcmasumernem.

5.3.3 MonmasHele donycku 0114 cepuu [

(AT vIc]o]

Fig.: 5.3.3: Maximum geometric deviations for the H series gear
MakcumansHvle 2e0Mempuyeckue nozpewHocmu 071 pedykmopa cepuu H

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

MakcumarneHsle 2eomempuyeckue nozpewHocmu 018 pedykmopa cepuu H [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 MomeHmbl 3amsaXXKu coeduHUmMesTbHbIX
euHmMoes 01 cepuu H

[na 6esonacHozo nepeHoca sHewHel Hazpy3Ku, 8o3delicmaytoujeli
Ha pedykmop, mpebyemcsa UCNo/b308aHUe COeOUHUMEsTbHbIX
8uHMos Kavecmaa 10K, a KOHMAaKkmHele NOBEPXHOCMU MPYUUXCA
coeduHeHul neped cbopkol obezxupume. MomeHmMbl 3amsxex
npusedeHol 8 mabsn. 5.3.4a. Jonycmumell kpymawuti MomeHm,

necting bolts on flange and case is shown in Tab.5.3.4b. nepeHocuMbIli  COEOUHUMENIbHBIMU ~ 8UHMAMU  HA  ¢aHye

U Hecyujem Kopnyce yka3aH 8 mab6s. 5.3.4b.

Tab. 5.3.4a: Tightening torque of screws / MOMeHTbI 3aTAXeK BUHTOB

Screw size Tightening moment [Nm] Clamping force [N] Screw material class specification
BuHm MomeHm noomsixku [Nm] Cuna 3axuma [N] Cneyugukayus npo4HoCmu mMamepuana euHma
M3 1.9 3100
M4 4,3 5300
M5 8.4 8800
Mé 14 12 400
M8 35 22750 1ISO898T110.9 or / unu 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

,aOnyCmUMbllj prmﬂu;ud MOMeHm, nepeaaeae/vlbld KpenexxHbIMu sBuHmMmamu

Output flange / 8b1x00HOU hnarey Case / Hecywuti kopnyc

Pitch diameter Transmitted torque ; ; Transmitted torque
Number x screw il Number x screw  Pitch diameter [mm] q

Size Konuyecmeo x [g‘ ) . gN il . Konuuyecmeo x Auamemp ‘gN il .
BenuuuHa Burm Juamemp denumeneHol  [lepedasaembili Burm denumensHoil Mepedasaemeiti
OKpyXXHOCmMu [mm] momeHm [Nm] okpyxHocmu [mm] momeHm [Nm]
TS70 5xM6 40 186* 8xM5 76 400
5xM6 40
TS 70 254* 8xM5 76 400
with pin @6 40
TS 140 16xM6 92 1400 12xMé6 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 7 100

* safe transmission of the moment requires glue to be applied on the friction surfaces (NICRO 20-10, NICRO 32-02; LOCTITE 603)
* [lna 6e3onacHol nepedayu MomMeHmMa cyujecmayem Heobxo0UMoCme ckieums nosepxHocmu mperus (NICRO 20-10, NICRO 32-02; LOCTITE 603)
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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 TWINSPIN-M  QUTPUT SHAFT

MOTOR FLANGE

5.4 NMpumepeol MoHmMaxka cepuu MV

Ana  docmuxeHus  makcumaneHol — npou3godumMesbHoCMu
8bICOKOMOYHO20 pedykmopa TwinSpin  8axHo o6pamume
B8HUMAHUE HA e20 yCMAHOBKY, MOYHOCMb MOHMAXA U CMA3KY.
BobicokomoyHble pedykmopel cepuu M nosmHOCMbIo ynaomHeHsi.
ModynbHas koHcmpyKyus pedyKmopd No38o/1em NpucoeouHAMb
pasnuyHele NpugooHele yacmu. [na  3moz2o  Heobxooumo
ucnonb3o8amMe  coeOuUHUMenbHbie  aaHyvl  0sueamens U
ycmpolicmea  0na  coeOuHeHus — 8anos. [lpoekmuposaHue
U nocmasky OaHHbIXx Oemadsiell HA 8aw 3AnNPoC Mbl MOXeM
ocywecmsaumes emecme ¢ pedyKmopom.

5.4.1 Npumepsbl MoHmaa cepuu Vi

Hau6onee pacnpocmpaHeHHble npumepbl COeOUHEHUS MOYHbIM
pedykmopom TwinSpin cepuu M u cepgonpusodom npedcmassieHsl
Hapuc. 5.4.1a, puc. 5.4.1b, puc. 5.4.1¢, puc. 5.4.1d.

lMpsmoe coeduHeHue 8asd Mo4YHO20 pedyKmopd ¢ 0sueamesiem
C NOMOWpbI0 NAsa U WnoHKU. Takoe coeOuHeHue mpebyem
00UHAKOBbIX Ouamempos 8dsna 0suedmesnis U BHYMpeHHez0
duamempa smynku pedykmopad. B ciyyae npamozo coeduHeHus

pedykmopos ¢  0sueamesieM, Heobxo0umo  cobadams
yCMaHosieHHble  0ONYycKU — COeOUHUMesbHo20  hnaHya U
ucnonib308aMb coomeemcmayloujue 0sueamesnu, y KOmMopbix
donycku  8ana  coomgemcmeylom  0ONYCKAM  CO2/1ACHO

esponelickomy cmaHoapmy DIN 42955. Omoen npodax
npedocmasum Bam uHgopmayuro 06 3mux cmaHoapmax, uau
OKaXem MmexHUYecKylo nomowb 0718 KOHKpemHolU obnacmu
npumeHeHus.
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SERVOMOTOR ~ COUPLING  MOTOR FLANGE T\\‘ZNSPIN—M]

Fig.5.4.1c: Shaft connection by using collets / LjaHzosoe coeduHeHue 8anos

TOOTHED BELT

SERVOMOTOR

Fig.5.4.1d: Example of use of hollow shaft version for the reducer driven by a toothed belt
Mpumep ucnonb3osaHus pedykmopa 8 ucnosHeHuu Xosanoywagpm, 8e00Mo20 pemeHHoU nepedayeli
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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 PykoeoO0cmeo K ycmaHoeke

TunuyHelli npumep MOHMAXHO20 Komnnekma ¢ TS 50 nokasaH
Ha puc. 54.2. [leped MOHMaxom credyem omMcmMpPAaHUMe
KOHCepeupylowyto cMdasky ¢ nosepxHocmu pedykmopa 4ucmod
cyxoli mkaHbto. KOHMAKmMHele  NOBePXHOCMU — MPYWUXCA
coeduHeHUl Heobxo0UMO neped ycmaHoskol 06e3xupume.
Bo epems uyucmku cnedyem obpamume 8HUMAHuUE, 4Ymobbl
obesxupusaioujee cpedcmso He nonadaso 8 pedykmop. Bo spemsa
MOHMaxa npudepxxusdemcs cedyouje20 NOpAOKA: cHavyana
npukpenume K pedykmopy Mygmy, nomom CoeouHUMesbHbIU
¢naHey, K KOMoOpoMy npukpensigem 08u2ameso U, 8 KOHEYHOM
umoge, 8ce CObpaHHoe npukpensisem 601mamu K pame.

PLUG FOR

THE LUBRICANT

Fig. 5.4.2: Typical connection of the motor to the TS reduction gear M series
TunuyHoe npucoeduHeHue 0suzamerns Kk pedykmopy TS cepuu M

© SPINEA
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5.4.3 Tolerances of connecting parts |Vl series 5.4.3 lonyckaembie omKsOoHeHUsA
MOHMAXxHbIX Yyacmel - \Vl cepusn

A c|A
Tab 5.4.3: Maximum value of runout M series [mm)] --.
MakcumaneHoe 3Ha4eHue bueHus - M cepus [mm]
Tolerance 550 :
Jonyck : s p—
L
a 0,02 f .
/ : :
b 0,04 g 7z
c 0,038 : - H
’ : # - =} =
d 6j6 <
A 47H7 : / A1 b[A]
/ %
T 0,01 L
VA 0,02

Fig.5.4.3: Tolerances of connecting parts M series / Jonyckaemsie omkIoHeHUA MOHMAXHbIX Yacmetli - M cepus

5.4.4 Geometric deviations of connecting parts  5.4.4 [eomempuyeckue nozpewHocmu
M series MOHMA)xKHbIX Yyacmeli - VI cepus

: >—{A]
Tab 5.4.4: M series [mm]
M Baureihe [mm]

Tolerance : B

TS 50 :

Honyck :
T 0,01
! ZAIRIE]
@D H7 6,0 N ST
z S=— - = =

@CH7 155 s — s
@A h6 47,0 %l:

Fig. 5.4.4: Radial and axial runout of the output flange / PaduasnsHoe u ocegoe 6ueHue 8bIxo0H020 hnaHya
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5.4.5 Tightening torque of connecting screws
M series

For the safe transmission of external loads applied on the

5.4.5 MomeHmM®bI 3aMsAXKU coedUHUMeNbHbIX

euHmoe - Vi cepusa
Jna 6esonacHozo nepeHoca sHewHel Hazpy3ku, so3delicmayoujeli

Ha pedykmop, mpebyemcsa uCnosb308aHUe COeOUHUMESbHBIX
601moe kavecmaa 10K, a KOHMAKMHbIe NOBEPXHOCMU MPYWUXCA
coeduHeHuU neped c6opKol obe3xupume.

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

. . onycmumelli  KpymAawuld — MOMeHm, nepeHoCUMbIli  coeo-
allowable torque transmitted through connecting screws on the Hony pymaw ! P
flange and case are shown in Tab. 5.4.5 UHUMesbHbIMU 601IMAamMu Ha ¢/IaHye U Hecyujem Kopnyce yKasaH
T 8 maoi. 5.4.5.

Tab. 5.4.5a: Tightening torque of screws / MomeHmel 3amsaxex 8uHMo8

Screw size Tightening moment [Nm] Clamping force [N] Screw material class specification
BuHm MomeHm nodmsxku [Nm] Cuna 3axuma [N] Cneyugukayua npodHocmu mMamepuana euHma
M3 1.9 3100
M4 43 5300
M5 84 83800 1SO898T110.9 or / unu 12.9
M6 14 12 400
M8 35 22750

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

Jonycmumeiti Kpymaujuti MomeHm, nepedasdembili KpenexHelMu suHmamu - M cepus

Output flange / BoixodHol ¢pnaHey Case / Hecywuti kopnyc

Pitch diameter  Transmitted torque Pitch diameter  Transmitted torque

Number x scre Number x scre!
Size I:Jonuqecxmeo;(N (mm (Nm] ;onuqecxmso:v (mm (Nm]
Besuyund Auamemp [Nepedasaembiti B Auamemp [Nepedasaemoiti
Burm denumensHoli uHmM desumenbHol
momeHm [Nm] momeHm [Nm]
OKpyXHOocmu [mm] OKpyXHocmu [mm]
TS 50 10xM4 28 110 4xM5 63 165
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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 shaftsealing 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 Cmaska, oxna>koeHue u nodozpesaHue

Cmaska

TwinSpin pedykmop cepuliHo HaNOHAMCA XUOKUM Xupom Cast-
rol LONGTIME PD 0. AnbmepHamueol K Hemy MoXem C/yXumeo
macno Castrol OPTIGEAR 150. JaneHetiwue UHopmMayuu MOXHO
Halimu Ha uHmepHem-calime www.castrol.com. 3anpewaemcs
cMewusames MAcJio HANOJIHEHHOe 8 pedykmope ¢ Opyaumu
munamu cMasok.

Konudyecmao xupa unu macna 0718 omoenbHeix pedykmopos Twin-
Spin npusodumcs 8 Tabn. 5.5a. Imu Kosudecmsa He 8kLYAOM
npocmpaHcmea Mexoy peOyKmopomM U NpucoeOUHeHHbIMU
yacmamu, eciu Heucnosb308AHO YNJIOMHeHUe 8adJd, NOMOM
cmaska 0osxHa 0onosiHAmMbeca nompebumenem  (Puc. 5.1.a).
WHmepsan obmeHbl CMA3Ku 3dsucum 2/1aéHeiM 06pazom om
peanbHbIX ycnogull 3kcniyamayuu.  JlonzoseqyHocms CMA3Ku
CHUXaemcA 8blcOKoU memnepamypoli U 8bICOKUMU 060pOMAamu.
JononHeHue cmMasku 8 MHoO2ux CJly4dsx He mpebyemcs, mak
Kak peOykmopel 8 npouecce 3KChayamauyuu He Hyxoarmca
8 O0bMeHe CMAsKu u Mo2ym 0603Ha4Yameca KAk ,pedyKmopel
C NOBCEeXU3HEHHbIM HANOJIHeHUeM cmasku”  CmaHOapmHuim
3Ha4YeHUeM UHMepsasa O6MeHbl CMA3KU A8JAemcs nepuod
3kcnstyamayuu 20.000 Yacos.

Cepus T - 8bICOKOMOYHbIE pedyKmopsl OAHHOU cepuu He
NOJIHOCMBbIO  YNJIOMHEHbI, XOomsA CMAHOapmHvle pedyKmopsl
smoli cepuu 3anonHeHel maciom Castrol LONGTIME PDO.
PekomeHOyemble Konudecmeda CMA3Ku O/ KAx0020 pasmepa
pedykmopos T cepuu npusedeHbl 8 mab. 5.5. Imu konauyecmea,
O00HAKO, He BKJIYAomM npocmpaHcmeda mexoy pedyKmopom
TwinSpin u ynnomuHumensHoiMu  ¢pnaHyamu. [lone3osamene
obecneyusdem noJsiHOe ynJlomHeHue U OONOJIHAem CMAsKy 8
nycmom npocmparHcmee. PekomeHOyem 3anosnHAmMe 0o 70-80%
yniomHeHHo20 obwema. [lo 3anpocy ¢upma Spinea moxem
NpeoIoXUMb NOSTHOCMbIO YNJIOMHEeHHbIe U 3aNn0JIHeHHbIe CMA3KoU
u3desnus.

Cepua E - 8blcokomoyHble pedyKkmopsl OAHHOU cepuu He
NOJIHOCMBbIO YNJIOMHeHbl, CMAHOAapmMHO 8 HUX npednosidzaemcs
ucnone3zosaHue macna Castrol OPTIGEAR 150 unu Castrol OPTIGE-
AR RO 220. [Mone3o8amens obecnedusaem 3anosiHeHUe cMaskol
nocsie noJsIHO20 ynsiomHeHus u3desus. PekomeHOyem 3anosiHAMb
0o 70-80% yniiomHeHHO20 o6vema.

Cepus H—-nomHOCmMbo yniomHeHHble 8bICOKOMOYHbIE pe0yKmopebl
O0aHHoU cepuu cmaHOapmHo 3anosHeHbl macsiom CASTROL OPTI-
TEMPTTI.

Cepus M-nosaHocmeto yniiomHeHHble 8bICOKOMOYHble pedyKmopel
0aHHol cepuu cmaHoapmHo 3anosiHeHvl macsiom CASTROL OPTI-
TEMPTTI.
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Tab 5.5a: Recommended lubricant quantities for filling of T, E, H, M series [cm? ]
PekomeHOyemoe Kolu4ecmao cMasku 015 3anosiHeHus - T, E, H, M cepuu [cm? |

Size
Benuyuxa

TS 50

TS 60

TS70

TS 80

TS110
TS 140
TS 140
TS 170
TS 170
TS 200
TS 200
TS 220
TS 220
TS 240
TS 300

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

I'Ipe,qenbl MCMNONb30BaHMA CMa3Ku N e€ JONTOBEeYHOCTb

Volume of the lubricant
KOoJIu4ecmaeo cMasku [cm?]

M series - 3
T series-5
T, E, H series- 10
T, E series- 15
T, E, H series - 30
T, E series - 70
H series - 75
T, E series - 120
H series - 270
T, E series - 180
H series - 345
E series - 200
H series - 350
T series - 300
T series - 470

lpumeyanue:

*MlpusedeHHble  3HAYEHUA  NpedCcmassiAlm  3adnoJiHeHue
8HYmMpeHHe20 06BeMd  8bICOKOMOYHbIX pedykmopos Twin-
Spin cepuu T Ha 70-80%. B ciy4ae ucnosib308aHUsA 30KA34UKOM
0onosiHUMesibHelX  ycmpoucms, OdaHHble 3HAa4yeHus credyem
ysenuyume Ha 70-80% obwvema MmexOy  pedyKmopom
u 0onoJsIHUMesIbHbIM ~ ycmpolcmeoM. YpOo8HU CMA3KU 8
20pU30HMAbLHOU U 8epMUKA/IbHOU NO3UYUU HA puc. 5.5.a.

**B cy1yyae, k020a 0/18 ynjIOMHeHUsA He UCNnoJs1b3ylomcA CaslbHUKU,
HO ynJlomHuUmesibHble ycmpolcmea 0pye020 mund, UIU
8 c/1y4de xenamesibHoU ymeyKu CMAsku u3 pedyKmopad, 3aKaz4uky
Heobxo0UMO No020Mo8UMb Npagusia OONOJIHEHUA CMA3Ku Nnoo
COb6CMBeHHyI0 0MBemcmMeeHHOCMb UJSIU  KOHCY/IbMupo8amsca
C NoCMaswukoM Ha npedMem nodmeepxoeHus 2dpaHMulHO20
CpoKa.

Temnepamypa cmMdsku 8 nepuode 3Kcniyamayuu OOJIXKHA
docmuzame 3HaYyeHUA OdHHblE npou3sooumesieM, 8 NPOMUBHOM
c/lydde HAOO y4umvl8ame ympamy CMda3oyHol cnocobHocmu
ynompeb6naembix CMA30K.

Lubricant Type
Cmaska Tun
Castrol LONGTIME PDO Grease / xup
Castrol OPTITEMP TT1 Grease / xup
Castrol OPTIGEAR RO 220 Oil / macno
Castrol OPTIGEAR 150 Oil/ macno

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.

Range of use
[Mpedesibl ucnosb308aHuUs

-35°C-+140°C
-60°C - +120°C
-35°C-+110°C
-10°C - +90°C

Mpu  npesbiweHuu 3mux 3Ha4yeHull Hado obecneyums
ox/sax0eHue unu  nodozpesaHue nepedad. B smom cayuae
obpamumecs, noxasnylicmd, ¢ 8oNpocamu K MmexHUYecKomy
CepsuUCHOMY yeHmpy npouzsooumerns.
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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.

BHumaHue! 3HaueHus memnepamypel npusedeHHbie 8 Tab.
5.5b Aenamca 3HayeHUsHU npou3sooumens 018 onpedesieHus
00/120864HOCMU  CMA3KU 8 ONPEOENIEHHbIX — 3KCMPEMAbHbIX
ycro8uAx — e20 NpUMeHeHUs U 071 onpedesieHus UHMepaasos
€20 O0ONOJIHEeHUA UNU OOMeHbl. SMu 3HA4YeHUA He ABNAIMCA
MOXX0eCmeeHHbIMU CO 3HAYeHUAMU 80 8HYMPEHHOCMU UAU Ha
nosepxHocmu Kopobku nepedad. Tak Kak memnepamypHsie
ycs08us 80 BHYMpPEHHOCMU U HA NOBEPXHOCMU KOpObKU nepeday
ABNAIOMCA  MeHee 3KCMpeMdasibHbIMU  nNpu  cmaHoapmHol
3KCnayamayuu, 00/1208e4HOCMb HANOJIHEHUA Macia pedykmopa
A8naemcs 6onee 8bICOKOU, YeM 3HaYeHUA NOKA3aHHele 8 mabnuye.

OxnaxdeHue

BobicokomoyHbIli pedykmop 8 6o/1bluUHCMEe C/lyyaes He mpebyem
oxnaxoeHus. Ho 6eigarom cayuau, koeda — memnepamypa
nogepxHocmu pedykmopa npu paboyem Yukae u KOHKpemHoU
memnepamype okpyxatoweli cpedsl A8/19emca TUMUMUPYIOUUM
pakmopom.

Hazpes pedykmopa npu 3KCmpemdsnbHbIX UYUKIAxX He Moxem
npesbicume npu memnepamype okpyxatoujeli cpedsl 20°C - 25°C
noseiweHue Ha 40°C, npuyem Hado cobadame Npasuio N < n
(Cm. Cmameio 3).

ff

OxnaxoeHue mpebyemcsa 06bIYHO 8 C/IyHasaX K020a:

a) delicmayiom ocobele  npasuna 051 83pbIBOONACHOU
okpyxatoueli cpedbl, KOe mpebyemcs HU3Kas memnepamypa

b) memnepamypa okpyxatowjeli cpedsi 8bitie 40°C

¢) sbicokuli mensionepexod u3 0gueamesns 8 pedyKmop

Bgudy coxpaHeHus cobcmgeHHOU ¢yHKYyuU pedykmopd (CMdaska,
YNIOMHeHUs, Mepa nepemsKu U Ounamayuu mMamepuanda) 8
meyeHuU 2apaHMUpPOBAHHO20 CPOKA 00I208€4HOCMU Bbipaxaem
3mMo 3HadeHue  npedesibHyld — memnepamypy  pedykmopd
U3MepeHHYI0 Ha €20 N0BEPXHOCMU.

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

Makc. npedenbHas memnepamypa pedykmopa (U3mepeHHds Ha N08epXHOCMU pedykmopa)

Reduction gear limit temperature

Lubricant
Cmaska
TS50-TS140
Castrol LONGTIME PDO 65°C
Castrol OPTITEMP TT1 65°C
Castrol OPTIGEAR RO 220 65°C
Castrol OPTIGEAR 150 65°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.
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Makc. npedeneHas memnepamypa pedykmopa

TS170-TS300

70°C

70°C

70°C

70°C
lMpugedeHHeble 3HaveHusA memnepamypel sbipaxarom
cocmosHue, K020a pedyKmop He nepezpyxdemcs 8bICOKUMU
obopomamu omHocumesnoHo K LM (mepmesili  x00 ). Ecnu
memnepamypa  8038blidemca  80NpekUu  cMamu4ecKkomy

(nosbiweHue nogepxHOCMU MensiocsemMa) unu OUHAMUYeCKOMY
(8eHMunIAYUA) OXIAXOeHUl, NOMOM HA0o NOHU3UMb 06opomel
U/TU UCNOoJIL308dMb NOOWUNHUKOBbIU pedyKmop ¢ 6os1ee 8bICOKUL
LM (mepmesili x00).

B OdaHHOM cnyuyae obpamumecs, noxanylcmd, K Hawemy
KomMmepyeckoMy omoesty C Ueslblo mexHU4eckol KoHCyiemayuu.



. . .
e TWInépl n Assembly / MoHmax

HORIZONTAL OlL LEVEL

INSTALLATION = 70-80% of free space

OUTPUT SHAFT

SPACE FOR
EXPANSION A

GEARBOX

VERTICAL
OIL LEVEL
INSTALLATION (1) 70-80/ of free space
SERVOMOTOR _
VA
GEARBOX j
s | SPACE FOR
. EXPANSION
QUTPUT SHAFT Bnmy, Z
VERTICAL
INSTALLATION (2)
OlL LEVEL

70-80#% of free space

OQUTPUT SHAFT

L]
1
GEARBOX | SPACE FOR
- ! EXPANSION
SERVOMOTOR

Fig. 5.5a: Lubricant levels in horizontal and vertical positions
Ypo8HU cMa3sKu 8 20pU30HMAsTbHOU U 8epMUKAJIbHOU ho3UyuU
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Fig. 5.5b: Example of reduction gear’s cooling / lpumep oxnaxdeHus pedykmopa

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.
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Moodozpes

Modoepes ucnonb3yemca mMobKO 8 peOKUX C/Iy4yasx, Ko2o0a
pedyKmop npumeHsemcs C OuYeHb MAJbIM Ko3gguyueHmom
HA2py3Ku npu 3KCMpeMasabHOM 08UXeHUU memMnepamypsl Uu
npu HU3KoU memnepamype okpyarouwjeli cpeobl.

Pedykmop 06bI4HO nodozpegaemca npu memnepamype Huxe
-10°C, 3a uckoYeHueM O4eHb HU3KOU memnepamypbl UIU
Maneix 3HadyeHuli obopomos u nepeddsaemozo MomeHmd. Bo
8CAKOM  C/lydde mpebyemcs cneyudsabHAs nodozpesamesnbHas
obkamka. lpu O0aHHOU ~memnepamype HAdo y4umei8ame
8038bIWIEHHBLIL MOMeHM 0bKamku U 6osee 8bICOKUU pamax
npugoda 0suzamerns.

B OaHHOM cryyae obpamumecs, noxasnylcma, K Hawemy
KoMmepyueckoMy omoesy € Yeslblo mexHU4eckol KOHCylbmayuu.
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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 TemnepamypHevle ycnosus

ModwunHukosbie  pedykmopbel  TwinSpin npedHasHaqeHwl 014
cpedbicmemnepamypotiom-10°Coo +40°C. [pumeHeHue 8 Opyaux
memnepamypHsiX yc/108UsAx He0O6X00UMO NPOKOHCY/TbMuUpo8ame
C KoMmepyeckum omoesioM upmel Spinea uau ¢ MeCMHbIM
mopznpedom.

5.7 ®naney osuzamens

bonbWuUHCMBO MOMopHbIX adanmepos Haxooumcs K pdc-
nopsxeHUIo No 3anpocy (NPoKOHCyIbmupytime ¢ KOMMepPYeCcKUM
omoesioM UAU  C MeCMHbIM mopanpeoom).

6. OBLYNE UHOOPMALNN

6.1 O6cnyxueaHue u yxoo

ModwunHukossbili  pedykmop 80  8peMs  3Kcnjyamayuu
He mpebyem ocob6o2o yxoda. [lpu ycmaHoeke pedykmopad
Heobxo0umo cobdams Oonycku pasmepos U NOJOXeHUU
yCmaHo8o4HbIx duamempos. (Cmames 5.3). Pedykmop Aendemcs
8bICOKOMOYHBIM U30esiueM, NO3MOMY yMeCmHAa OCMOPOXHOCMb
80 8peMs MAHUNYAYUU, MOHMAXd U 0eMOHMAXA.
PekomeHOyemcs He pa3bupame pedyKmop 3akasqyukom. B ciyuae
HeucnpasHocmu o6pawjamecs K Nnpou3sooumesnto, Komopeil
ocywjecmssisem npogpecuoHanbHelli peMoHm Uunu  3ameHy
pedykmopa.

6.2 Ycnosusa nocmasku

BobicokomoyHbIl pedyKkmop hocmassisiemca 8 NoJIHOCMbio cobpa-
HHOM COCMOSAHUU 6e3 KpenexHbiX 8UHMO8, KOHCePBUPOBAHHbIU,
83awumH+ol ynakoske. Kaxowili pedykmop ocHaweH mabauykou
€O criedyouUMU OaHHBIMU:

« HazeaHue npouseodumens
«mun u30enus u 8esUYUHa

+ Nepedamoy4Hoe omHouwieHue
- UcnoJsiHeHue

+3a800CKOU HOMEp

6.3 Ynakoeka, mpaHcnopm, XxpaHeHue

BoicokomoyHble  pedykmopel  TwinSpin  omnpasnsiomcsa 8
KOHCepB8UPOBAHHOM COCMOAHUU, YNAKOBAHHblIE 8 3dWUmHoU
ynakoeske.

Pedykmopbl MOXHO nepego3ume 8cemu 8UOAMU MpaHcnopma
8 koHmeliHepax, obecneyeHHbIX OM CMeWeHUA U ONPOKUObIBAHUS,
no 83aumHoUl 002080peHHOCMU nompebumesa ¢ NOCMABUJUKOM.
Pedykmopbl  XpaHAmMca 8  3aKpbiMbIX  NOMeWeHUAX C
8/1aXHOCMbIO Makc. 70% u memnepamypol eviwe 0°C. OHu
O00/IKHbI  3aUUUAMBECA OM HenocpedCmeeHHbIX ammMochepHbIX
so30elicmeuli, Napos8 azpeccusHbIx sewecms , 3anslieHHOCMU
U MexaHuyeckozo nospexoeHus. PekomeHOyemcsa XpaHume
pedyKmopbl 8 MpaHcNopmHoU ynakoekxe.

© 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 lapanmus

laparHmus ykazara 8 O6ujux ycaio8usx NOCMAsKuU.

6.5 3aknr4yumesnvHoe 3ases1eHuUe

V3meHeHUs KOHCMPYKUUU UaU  OONOJIHEHUS, UesTblo KOMOpPbIX
A8/19eMCA NOBbILEHUE MEXHUYECKO20 ypOBHSA pedyKmopos, HO He
U3MEHAIOM OCHOBHble —MexHUYecKue napamempel 2a6apumHvie
U npucoeduHumeseHele pdasmepsbl, Mo2ym npouzsooumesiem
ocyujecmaniamscsa 6e3 83auMHO20 coeiaweHus ¢ nompebumersnem.
VI3meHeHUs KOHCMPYKUUU U U3MeHeHUs, 8a1Usowue Ha pewaroujue
ceolicmea u napamempesl pedyKmopd, hodsepaaromcs npoyeccy
ymeepxoeHusl.

6.6 Cameble yacmele 8onpocel

1. Jocmuzaem nu 8bicokomouHeili pedykmop TwinSpin
nepedamodyHvle omHoweHus 8 npedenax 20-30?

MepedamoyHele omHoweHus 8 npedesnax mexoy 20:1 u 30:1 MOXHO
obecneyume noxxenanuto. [epedayu, Komopeie He npedsazaromcs
8 8ude cCmaHOApmHeix usdenul, xapakmepusyomcs 6osnee
BbICKOKUM PUCKOM  HEMOYHoCmu  nepedayu.  TexHuuYeckue
U 00CMaAsouHble YC08UA HEObBXOOUMO NPOKOHCY/bMUpPO8AMb
C KOMMep4ecKuM omaoesiom gupmel Spinea.

2. Kakaa uHmeHcusHocms wyma pedykmopa TwinSpin 8o epemsa
xo0a?

TwinSpin kKpymumcsa uckawo4umesnsHo 21aodko. Pesynemamel

usMepeHUs UHMeHCUBHOCMU WymMa pedyKmopd, pasmelwjeHHOo20

Ha cepgodsuzamerie, 8 pacnOpAXeHUU No 3anpocy.

3. Moxeme nu 8bl npusecmu UHGOpMAUYUU O 8038bILIEHUU
memnepamypel pedykmopa TwinSpin 80 spems HenpepblgHO20
X00a npu HOMUHAIbHOU Hazpy3ke?

MoowunHukosble  pedykmopsl  npednoymumesibHO  npeo-

HasHa4yaromcs 0ns pexumos pabomel S3-S8, m. e. 8bIxOOHble

060pombl 8 aNNIUKAYUAX ABJIAIOMCA peBepCUOHHO-U3MEHsAEMbIe.

Pexxum pabomel 00HAKO He OO/IKeH NOA8JIAMbCA  pocm

memnepamypy sbiwie yem Ha 40 °CusmepeHHOe npu memnepamype

okpyxatoujeli cpednl 25 °C.

4 Q6/radoaem nu - 8X00HOU " '8ay 0Ce8sIM " 3a30pOM  ONA

KOMneHcayuu HApAacmaxus memnepamypsi U3 npucoeou-
HeHHo20 cepgodsuzamers?
BxoOHoU 8an xapakmepu3lyemcs o0cesbiM 3d30pOM, KOmMopbil
nosgosgem yonuHuUMe 8asa 0suzamesia  npu HAPACMAHUU
pabouyeli memnepamypel. YcmaHoske 3a30pa npu ¢ 0eOUHeHUU
pedyk mopa c o cepgodsuzamesnem (Cmames 5) Hado okasame
6os1bWOE BHUMAHUE.

5. Mo4emy 803MOXHO pedyKmop cMa3biedme U MAC/IOM U XUpOom?
Xup ynompebnsemca 8 cmaHOapmHeix annaukayusx. Macno
ynompebnisemca npu  cneyuasbHblX anniukayusx, Komopewle
mpebylom ouyeHb Masioe 8A3Koe MmpeHue U npu annaukayusax
mpebylowux 8bICOKYI0 CKOpOCMb, ddsiee 8 c/lyyae cneyuanbHbixX
ycnosul uniu 3anpoca nose3osamernedl.
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6. Is it possible to use the TwinSpin reduction gear independ-
ently of the installation position?

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

the manufacturer provides engineering support including as-

sembly drawings.

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

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%).

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.

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.

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.

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.

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.

6. Moxem nu TwinSpin ucnons3osameca 6e3 ydema usbpaHHou
no3uyuu ycmaHosku?

Ja . [lo3uyusa ycmaHosku moxem 6bimb Mak 8epmuKasabHOU,

KAk u 2opu3oHmansHol. Mo xenaHuio npouzsodumesns obecne-

yum mexHuyeckoe cooelicmaue, 8K/1I04AA COCMABHbIE YepMeXU.

7. Ymo nodposymesaemcAa nod HazeaHuem ,HOMUHG/IbHAA
donzogeyHocme L, “?

+HomuHaneHas doneoseuHocme L, npedcmasnsem nepuod,

usmepeHHbIl 8 Yacax, ko20a 10% obwie2o Kosu4ecmaa pedykmopos

HA2pyXeHHbIX HOMUHA/IbHbIMU 3Ha4YeHUAMU 00 60004. 6ydem

nospex0eHo ycmasnaocmeto Mamepuana.

“

8. Kakoli paboyuli yukn (koagpguyueHm Hazpy3ku) onpedesnsem
HOMUHGAbHbIU KpymAwul MOMeHmM U coomeemcmayiowyto
00s1208e4HOCMb?

HomuHaneHsili  Kpymawul  MomMeHm  A8ademcsa pacdemHou

sesiuyuHoU 8pawamesibHo20 MOMeHMA Hazpy3Ku /NnoCmMoaHHO20/

npu HOMUHasnbHOU /NocMoAHHOU/ pacdemHol 8X00HOU ckopocmu
8X00H020 80/1d, KO20d pACYeMHAs HOMUHA/IbHAA 00/1208€4HOCMb

L,,=6000 u. u 3HayeHue koappuyuerma Hazpysku ED=1 (100%).

9. [lpedocmasnseme uHmepgelicHole aaHybl U coeOUHeHue
8asi08 08uzamesis 0/18 pasHbix cepgodsueamerneli?

Ja. Mei cnocobHbl npedocmasume Bam Heu3bexxHoe mexHu4Yeckoe
codelicmsue. Ecnu peub udem o coeduHeHUU ¢hiaHUes, Mol
obnaoaem  6asoli 4Yepmexeli MUNUYHBIX NPOMEXYMOYHBIX
cyenneHuli uuHmepdpelicHoix pnaryes. Mbi cymeem pazpabomame
071 3aKA34uka cocmasHele U 0ema’sibHble Yepmexu, ecu OH
MOYHO onpedesium mun u pasmep 08uzamesns. Mbl cMoxem, No
JKeJIaHUI, npou3secmu ¢hiaHey 0suzameris U cyensieHue.

10. Mapa ¢naHyes kpymumcs COOMHOCUMESIbHO K Hecywemy

Kopnycy pedyyupo8aHHoOU cKopocmsio. imeem-iumecmo kakol
HU6YOb paouasnbHO-aKCUAsIbHBILU 3a30p 8 bIXOOHbIX NOOWUNHUKOX?
Cywecmsytom 0se 803mMoxHocmu. [lepgoli u3 HUx Aensemcsa
ycmaHoeka 6e33a3opa u ¢ npedgapumesbHOU HAMAXKOU 8 o6oux
HanpasneHusax 8 3asucumocmu om nompebHocmel. Bmopas
803MOXHOCMb  YdpaKmepulyemcs ocesblM U  padudnbHbIM
3a30pom 00 10 MUKPOHO8.

11. Mouemy TwinSpin asnsemca pedykmopom 6e3 3asopa?
OmoenbHble yacmu ycmadasnuearomcsa 6e3 3azopd unu ¢
npedsapumesnbHoli  Haepyskol. Kaxoaa uyacme pedykmopa
u32omosJsieHa ¢ 8bicokoli mo4yHocmblo. Bo epema ycmaHosku
npusooumcs  nocsedosamesibHoe cnapusdHue demannel,
HanpasieHHoe Ha Noc/Iedylouwyro MoYHOCMb pedykmopa.

12. Asnaemcsa nu TwinSpin camobokupyrowum?
Hem. 3HaueHus 8038pamHo20 MoMeHmMa npusodamcs 8 Cma-
mee 3.13.

13. Komopas yacme pedykmopa TwinSpin ciyxum 0na pacdema
doneogeqHocmu (m. e., Komopds 4acme pedyk-mopad bitidem
u3 cmpos nepeoti)?

Jonzo8eyHocmsb pacuumei8aemcs Ha OCHOBAHUU 00/1208€4HOCMU

ONOPHBIX SKCYEHMPUYecKUx posiuKonooWUNHUKOS 8a1d.
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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.
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MpumeyaHna K annauKauum pegykTopa
TwinSpin

B ciyyae ucnonb308aHUA u3desnus nose3o-
eamesieM 8 80eHHOU obnacmu, usu e2o ynompebneHus 018
npou3goocmea opyxuti, moz0d OHO Moxxem no00asamucs
3KCNOPMHBIM pa3peweHUsM YCMAaHOB/eHbIM 3dKOHOM O
pe2ynuposaHuu gHewHel mopzosnu. [losmomy npexoe yem
3KCnopmuposame u3oesiue, HA00 NPOBEPUMb SKCNOPMHbIe
ycn08us U cogepuiums HyxHeble delicmeus.

W3-3a Hanuyus 803MOXHOCMU coBepleHUsA agapuu uau
yHKYUOHAMbHO20 paccmpolicmeau30euaumakumodpazom
803HUKAIOWE20 ONACHO20 NOJIOXKeHUs,  yzpoxaiouwjezo
XU3HU 4esioseka, uniu ecau u3desue ynompebnaemcs 8
annapamax, Komopsie Mo2ym nospedums H4es08e4ecKomy
300posblo  (AmOMHble,  KOCMUYecKue,  MeOUYUHCKUE
060py0osaHus, nNpedoXpaHUMeslbHble cucmemsl U m.
0.), mozda Heobxo0UMO ocyujecmenames ez2o0 pe2ynsapHblli
KOoHmMpone. B 0aHHoM criydae obpamumece K Hawemy
mopzogomy npedcmasumerio Uau K Hawemy 6auxadiwemy
mopanpedcmay.

MpugederiHoe u3desiue NPoOU3BOOUMCH 8 YCI08UAX CMPO2020
KoHmMpons kayecmea. Ecnu oHo 6ydem npumeHAmMobca 8
MAwuHax, Komopsle 8 Cjyyae agapuu Mo2ym Cepbe3Ho
YepoXame KU3HU 4esiogeka unu nospedums  padsHble
MexXaHu3Mel, 8 MAkoM Ccsydyae Heob6Xxo0UMO NpUHAMb
yMecmHble npedoXpaHumesibHoie Mepbi.

Ecnu OaHHoe u3desnue npedHA3HaueHo 0/18 UCNO/16308aHUSA
8 cneyuanbHol cpede (yucmele nomeweHus, — nNUWesas
npomeiwneHHoCMe U m. 0.), obpamumecs K Hawemy
mopenpedy unu K Hawemy 6uxadiuiemy mopanpedcmey.
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7. SPECIAL REDUCTION GEARS

7.1 TwinSpin high precision reduction gear
with right-angle reducer

High precision reduction gear with possibility of right-angle
motor connection also allows increasing of total reduction ratio
using a input right-angle reducer. This allows using of a servo-
motor with a lower power and higher speed i.e., smaller motor.
This solution is available for whole E type series reduction gears.

Advantages

« possibility of right-angle motor connection
« higher input speeds

« smaller servomotor dimensions

+ low lost motion and hysteresis on output

« compact solution

7. CTIEUUATIBHBIE PE[]YKTOPbI

7.1 BoicokomoyHbili pedykmop TwinSpin
cyanoeoli nepedadyeli

BbicOKOMOYHbIU  pedyKmop ¢ B03MOXHOCMbIO NPUCOeOUHEHUS
Momopa nepneHOUKYNAPHO HA BbIXOOHYIO OCb  OOHOBPEMEHHO
nossosisem nosuicUme obujee nepeddmoyHoe YUCI0 C NOMOWbIO
exo0Awell ya2nogol nepedayu. bnazoddps 3momy B03MOXHO
UCNosIb308aHUE CEPBOMOMOPA MeHblUeli MOWHOCMU C 8bICLUUM
Konuyecmeom 060pomos, mo ecms MOMOpPAa MeHbWUX Pa3mepos.
JlaHHoe peweHue Moxem UCnosb308amecs 8 yesnol munosol
JIUHUU pedykmopos cepuu E.

Mpeumywecmea

e 803MOXHOCMb NpUCOOUHEeHUs Momopa
nepneHOUKYNAPHO HA 8bIXOOHYIO OCb

o ebicwas paspeuwieHHas yacmoma o6opomoe Ha
abixode

e uUcnonb3oeaHue cepeoMomopa MeHbWUux
pasmepos

e Hu3Kue 3Ha4eHus Im u 2ucmepesuca

e KoMnakmtoe peuieHue

Note: In case of other informations please contact Spinea sales department.
3ameuanrue: B cniyyae mpebosarusa ciedyroweli UHhopmMayuu, Noxanylicma, C8aXumecs ¢ mopaosbiM 0maesioM KOMNaHuu Spinea.

© SPINEA
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7.2 TwinSpin hollow shaft reduction gear
with pre-stage

> @ N O #=#

7.2 Pedykmop TwinSpin hollow shaft c Hyneeoli
cmyneHbio

* other ratio possible on request

111.72 * apyeue OMHoweHUA 803MOXXHbl NO 3anpocy
I

167,29
225,79
300,66

Tab. 7.2 Table of reduction ratios (i) / Tabauya nepedamoyHsix omHoweHul (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

Pedykmop TwinSpin hollow shaft ¢ Hynegoli cmyneHbio U
omcmasnieHHbIM npukpenieHuem 0guaamesna — cneyuanbHoe
peweHue 01 npuMeHeHus,  mpebylouwie20  NOHOCMbIO
yniiomHeHHebIl y3e ¢ 60/IbWUM CKBO3HbIM OomeepcmueM, 4mo
nosgosisiem npoxoxoeHue kabenel, W/AH208 UIU NPUBOOHbIX
8a’s108.

lNMpeumywecmea:

*  pedyKmop c 8bICOKOU MOYHOCMbIO

*  803MOXXHOCMb OMCMaAsJ/ieHHoli no3uyuu
dsuzamens

*  8blcOKOe NnepedamoyHoe omHouleHue 6 08yX
cmyneHax

e my¢ma u pnavey dsuzamens noseonaom
3/leMeHMApHyi0 ycMaHoeKy 0suzamens

*  npedsapumenbHO CMA3aHHoOe U NOJIHOCMbIO
ynjiomHeHHoe peuleHue

Note: In case of other informations please contact Spinea sales department.
3ameyarue: B ciiyyae mpebosarus ciedytoweli UHGopmMayuu, noxanylicma, C8aXXumecs C mopzo8sbiM 0moesioM KOMNdHuu Spinea.

© SPINEA
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Appendix / [punoxeHue

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 FORTHE 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

TEPMUHbI, UCIOJ1Ib3YEMbIE B YEPTEXKAX, CXEMAX U
WIJIIOCTPALIUAX:

LIKVB

3AKPbITBIE PE3bBOBbIE OTBEPCTUIA [/ CMA3KU
3AKPBITOE PE3bbOBOE OTBEPCTUE [JJ17 CMA3KU
MYQDTA

JEMIIOUPYIOLLNN KOXYX

[T1YBUHA

JEMOHTAMHBIN KOXYX

JEMOHTAXHbIV KOPIYC PEYKTOPA
JEMOHTAXHbBIE OTBEPCTUA

JIBOVIHOE MAHXXETHOE MAC/TIAHOE YI/IOTHEHWE
JIBOVIHOE MAHXXETHOE YI/IOTHEHWE U1

BUHT 3AJINBHOIO OTBEPCTUA + YINJ/IOTHEHWE
MOHTAXXHAA I/INHA

AJ14 bOJTTA

PAMA

TPYLL|EECA COEANHERWE

KOPIIYC PE[IYKTOPA

KIINH

OTBEPCTUE [iJ1A1 BbINYCKA CMA3KU
CMA3OYHbIE OTBEPCTUA

OJIAHEL] MOTOPA

YPOBEHb MACIJIA 70-80% CBOBOHOIO IPOCTPAHCTBA
O-KO/IbLjO

BbIXOJHOU BAT

MPOBKA [IJ11 CMA3KU

OUKCUPYIOLLMV BOJTT /19 MOHTAXKA
[OJIOBKA BUHTA

BWHTOBOE COEANHEHNE

PE3bbOBAA [IPOBKA

YIMJIOTHUTE/IbHbIVI KOJINTAYOK

CEPBOMOTOP

[OJIOXKEHWE BAJIA

YIJIOTHEHWE BAJIA

30HA PACTAXEHWA

30HA PACTAXKEHWA

TEXHOJIOTMYECKUE OTBEPCTUA

CKBO3HOE OTBEPCTUE

3YBYATbIV PEMEHb

CKBO3HOE OTBEPCTUE BXOAHOIO ®JIAHLA
BEHTW/IALUNOHHOE OTBEPCTUE
BEHTW/IALINOHHOE OTBEPCTUE



tel.: +421 51 7700155, +421 51 7700156, +421 51 7756965, +421 51 7700162
fax: +421 51 7700154, +421 51 7482080
e-mail: info@spinea.sk - www.spinea.sk



