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TwinSpin -bearing reducer

The TwinSpin catalogue is also available
in a multimedia CD that includes the TwinSpin
catalogue as well as other useful technical
documentation in an electronic format. In
addition it includes an interactive presentation of
the TwinSpin operating principle; all the
TwinSpin drawings in DXF/DWG format; as well
as the TwinSpin Selection Assistant a gear
selection software. For your free copy contact
the sales department or your local sales
representative.
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Applications

H Cepua E Cepus

B Cepusa T Cepus

Robotic and Automation
PobomomexHuka u Aemomamu3auusi

Machine tools
Obpabamesisarowjue MauwluHbl

SNSRI TwinSpin

T Cepus

Aircraft equipment
AsuayuoHHasi mexHuka

© SPINEA

o [T SERIES

Military equipment
BoeHHass mexHuka




B Cepusa T Cepusa H Cepus

Medical equipment
MeduuuHckas mexHuka

Annankauumm

Woodworking machines
Lepesoobpabamsigarowjue

MalUuHbI Glassworking machines

cmekKria

T Cepus

Spraying machines
PacribinumernbHble MawuHb!

T Cepua H Cepus

Rotary table
[TogopomHbie MaHUrynsmopHbIe
cmornbl

Textile machines
TekcmurbHble MaWUHbI

Manipulation and transporting
MaHunynayuoHHas u
mpaHcriopmHas mexHuka

MawuHbi dnsi obpabomku
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SNSRI TwinSpin

o T SERIES

Generalinformation

1. TwinSpin General Information

The TwinSpin (TS) bearing reducers are high-
precision reducers based on a new reduction
mechanism and a new design of a radial-axial output
bearing. As a result, they represent a new generation
of power transmission systems. The notion “bearing
reducer” 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 reducers directly in robot joints, rotary tables,
and wheel gears in various transport systems.

TS bearing reducers are designed for
applications requiring a high reduction 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.

1. OBLLIME MHPOPMALIMM O TeuHCrnnHe

MopwwunHukoBble penykTopbl TBUHCIMH (TC)
npeacTaBnsloT CcoOOM BbICOKOTOYHbIE PEOyKTOpbI,
OCHOBaHHbIe Ha HOBOM PeAYKLMOHHOM MexaHu3mMe u
pPEeLEeHNN KOHCTPYKLUUU BbIXOAHOIO pajvanbHo-
YMOPHOTrO MOALUUMHUKA N Takum oBpasom SiBMSIOTCH
HOBbIM TMOKONIEHMEeM CUcTeM pAnsa nepegayu
MoOLLUHOCTUK. [MoHATME ,NOAWMNHUKOBBLIN peaykTop®
BblpaXaeT MOMHYI WHTerpauuio BbICOKOTOYHOM
KopobkM nepepay M paguanbHO-YyMOPHOrO
NOALUMMHMKA B OA0M LIENOM.

OTa HOBas TPaHCMWCCUOHHAs KOHLENuus
nossongeTr ucnonb3oBatb TC pepykTopsbl
HernocpeacTBEHHO B KayecTBe LUapHMpOB pobOTOB,
NMOBOPOTHbIX CTOMOB WM B KayeCTBe KOMECHbIX
Kopobok nepeaay TPaHCNOPTHBLIX CUCTEM.

MogwunHukosble peayktopbl TC npea-
HasHayeHbl Ans NPYMEHEHUS, MPU KOTOPOM HY>XHO
BbICOKOE MepefaTtodyHoe OTHOLEeHWe, BbiCOKas
KMHEMaTUYecKkash TOYHOCTb, HEOOMbLUOW MepTBbIV
Xo[, BbiCOKasi MOMEHTHasi €MKOCTb W BbICOKas
KECTKOCTb MPU KOMMNaKTHOW KOHCTPYKUUU C
HeboNbWMM MNPOCTPAHCTBOM 3aCTPOWKU U
HebonbLLOoW Maccon.

Bearings

MoawunHuKu

Output sealing
BbixoAHble YyNNoTHEeHUs!

Needles-ring gear,
trochoidal gearing

UronbyaTblie ponuku, uMknonganbHble
3y6yaTtble koneca

Input shaft
BxogHow Ban

Transformation members
TpaHcdopMaTOpPHbIN YrieH

Puc. 1 : Description / OnucaHue
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Obuwmre nHbopmaunmo TBuHCNUHE

1.1 Operating Principle

The basic parts of TS bearing reducers are
shown in Fig.1 and Fig.1.1:

Case

at the same time incorporates the high capacity,
precision radial-axial output bearings integrated in the
reducer.

Sealing

on the output flange side, it prevents the reducer from
internal contamination and/or lubricant leakage from
the reducer.

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.

Input 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 gears

their almost 50% simultaneously meshing trochoidal
teeth transmits a very high torque which ensures
powerful and backlash-free performance of the
reducer.

Transformation member

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

1.1 MpuHUMN paboTbI

OCHOBHbIE 4acTV MOALIMMHUKOBOMO peaykTopa,
Puc.1nPuc.1.1:

Hecywuii kopnyc

COLEPXUT BbLICOKOEMKOCTHbIE, YNbTpaTOYHbIE,
paauanbHO-ynopHble, BbIXOAHbIE MOALIMNMHUKMN,
VMHTErpUpOBaHHbIE B PEAYKTOPE.

YnnotHeHue

CO CTOPOHbI BbLIXOAHOTO dhnaHua ycTpaHsieT
BO3MOXHOCTb BHYTPEHHEN KOHTaMWHaLuMM KOpPOOKM
nepegay unu BcacblBaHne CMasku U3 peykropa.
dnaHubl

BXOAHble W BbIXOAHbIE naHubl COeAUHEHbI
NPUrHaHHbLIMKM BUHTAMKU U BpaLlalTcsa B paguanbHO-
YMOPHOM BbIXOAHOM MOALIMIMHUKE peayLMpoBaHHOW
CKOPOCTbHO MO OTHOLLEHUIO K HECYLLIEMY KOPYCY.
BxogHown Ban

BbICOKOOOOPOTHBIN YNEeH peayKUMOHHOTO MeXaHu3-
Ma. OH ycTaHOBMEH C MOMOLbK POMMUKO-
NOALUMMHMKOB BO donaHuax. Opbutbl NOALWMMHUKOB
pacwnudgoBaHbl HEMOCPeACTBEHHO Ha Bane u
dnaHuax. Ha Bane HaxoOsTCs 3KCLEHTPUKM, Ha
KOTOPbIX BpallaTenbHO ONUParTCa Koreca 4vepes
PONMKONOALLNMHUKN.

LuknounpanbHbie 3y64yaTble Koneca

KoTOpbIX NoyTM 50% OOHOBPEMEHHO 3aUEnnaLLIMX
umMknouvaanbHblx 3yb6beB nepefaeT BbICOKUN
KPYTSALWUA MOMEHT, oBecneyvBatolLMin MOLLHbIA 1
6e33a30pHbIN XOA peaykTopa.

TpaHcdopMaTOpPHbIN YNeH

TpaHcdOpMMpYyeT NiaHeTapHOe ABWXKEHUE KOnec B
BpaLlyaTenbHoe ABMKeHMe napbl donaHueB.

gy N
o L L OS

Puc.1.1 : Operating Principle / lMpuHyun pabomesi
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2. TwinSpin series 2 TBuHCnNUH - cepumn

Tabn. 2.a: Overview of the bearing reducer’s versions/ Criucok 8apuaHmos MnoowurnHUKo8bIX pedyKmopos
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Tabn. 2.b: Overview of the bearing reducer’s sizes, series and models/
Criucok 8enuyuH, ceputi u Mmooesnel MoOWUNHUKO8bIX pedyKImopos
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T SERIES
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T SERIES

21 T CEPUA
SaNe™
Product characteristics XapakTepuctuka npogykra
T series represents the standard version of T-cepusa [P npeacTtaBnser craHOapTHYiO
the TwinSpin bearing reducer. BepCUo TBUHCMNH NOALLMMHMKOBOIO peayKTopa.
Advantages: MpeumywecrBa:
e C(Classicversion e Knaccuyeckas Bepcus
e Smallinstallation dimensions e Hebonblume ycTaHOBOYHbIE pasmepbl
e Widerange e lllnpokas wkana
abn.2.1a: T series features/Xapakmepucmuka T cepuu noOWUnHUKo8bIX pedyKmopos
— Ta6n.2.1a: Tseriesfeatures/X: T 3 d
(@} Case a) TA- through holes in case 1) a) TA- NpOMEXYTOUHbIE OTBEPCTUS B HECYLLEM
. b) TB- threaded holes in case 2) Koprnyce 1)

% Hecywmh kopnyc c) TC- threaded and through holes in case 3) b) TB- Hape3Hble 0TBepCTUS B HECYLLEM KOPTYCE 2)
c (compatible with both TA and TB) ¢) TC- HapeaHbIe 1 NPOMEXYTOUHbIE OTBEPCTUS B
 — HecylleM Kopnyce 3) (coBmectumble ¢ TAn TB)
; Input flange Shaft sealing / adapter flange YnnoTtHeHne Bana / NpoMexyToyHbIN donaHeL,

|— connection offers following versions: B BapuaHTe:
. a) motor connection flange a) MPOMEXYTOYHbIN hriaHeL, ABuratens
CoenuHenme ¢ BXOAHOW ) seqled input cover b) ynnoTHUTENbHAs BXOAHAS KpbILLKa
CTOPOHbI : .
c) without flange according to c) 6e3 cnaHua, No enaHuio

special request

BxogHow cnaHey, B Buae BapuaHTa:

a) C BHYTPEHHUM OTBEPCTUEM C BTYJIKOM
C nasom

b) nonHeIn Ban

C) No xenaHuio

Input shaft design Input shaft offers following versions:

BxopHown chnaHew a) shaft with internal spline
cdopma b) shaft with key-way
c) according to special request

Installation and operation A yiger range of modular LLInpokasi LKana MoysbHbIX KOHCTPYKLIMIA

MoHTaxHble u akcnnyara- configurations.
LMOHHbIEe CBOUCTBA

1) validfor TS 110, TS 140 2) validforTS60, TS 70,TS80,TS 110,TS 140 3) valid for TS 170, TS 200, TS 240, TS 300

1) penctButeneH ans sapmaHta TS 110, TS 140 2) nenctBuTeneH AnsBapuaHta TS60,TS70,TS80,TS 110,TS 140
3) pevictButeneH ansieapuanta TS 170, TS 200, TS 240, TS 300

Ordering Code Cneuundunkauum npu 3akase

Tabn.2.1b:  Ordering specifications / Cneyughukayuu npu 3akase

Name Size Ratio T series Shaft Dimensions TwinSpin  Accessories
MegEren | Bememne MepenartouHbie version I/IC\Il'IeOrJ'SI:lOerII-{VIe of shaft modification modification
OTHOLLEHUSI BapuaHThl Bana Pa3smep Moaundukauma Moaudvkauus
T cepuu PNEFS Bana peaykTopa yCTpoMcTBa
60 35,47,73 B ° ° e according to according to according to
75 = shaft version.  special request special request
7,87 ° LIS tab.
57,8 seeta Mo xenaHuto Mo xenaHuio
80 37,63,97 B ° ° ° ComacHo 3aKasumka 3aKasumka
110 33,89,119,135 TATB oo ® e Bepcuy Bana
cMm. Tabn.
TS 140 33,57,87,115,139,175 TATB L) °o 0
2.1c, 2.1d,
170 33,59,83,105,141 TC EEBER 55
200 63,83,125,169 TC 0|0 |9|C
240 37,59,87,121,153 TA oo °o o
300 63,95,125,191 TA °o 0 °

wn
L
o
L
wn
|_

TS 200 - 125 - TC - N 25 - M132 P255-C

N
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TCEPUA

Shaft version: WUcnonHeHue Bana:

Shaft with key-way Shaft with internal spline
Brynka c nasom ans rpebeHs BTynka ¢ TOHKMM na3oBaHUEM

SUuiml

uid

E Smooth shaft F Semihollow shaft S Special shaft
MMapgkui Ban Cemuxonnoy wadt CneuvanbHbiii Ban

Tabn.2.1c: Recommended dimensions for shaft version P /DIN 6885/
PexomeHdyeMbie pa3mepsbi 8ana sapuaHma P/DIN 6885/

Type/Tun TS /Internal diameter  r5g5 1570  TS80 TS0 TS140 TS170 TS200 TS 240-300
BHyTpeHHUI gnameTp (mm)

Standard version: 6 1 8 14 19 2 24 8
CraHfapTHasi KOHCTPYKLWUS:

Proposed version: _ 9 _ 1 14 19 19 24
MpoekTupyemble BapuaHTbI:

Tabn.2.1d: Recommended dimensions for shaft version N /DIN 5480/
PekomeHOyeMbie padmepsbi 8ana sapuaHima N/DIN 5480/

Type/Tun MNP TS TS 60 TS 70 TS 80 TS 110
Spline

[Ma3oBaHue - - - N 14x0.8x30x16x7H
Type/Tun MNP TS TS 140 TS 170, TS 200 TS 240, TS 300
Spline

[MasoBaHne N 17x0.8x30x20x7H N 25x0.6x30x40x7H N 25x0.6x30x40x7H

Tabn.2.1e: Recommended dimensions for shaft version E
PekomeHdyeMmbie pasmepbi 8ana eapuaHma E

Type/Tun MNP TS / diameter
fAvametp (mm) TS 60 TS70 TS80 TS110 TS140 TS 170 TS 200 TS 240-300

Standard version:
CraHpapTHas KOHCTPYKUMSA: 9 - 14 B B - B B

Tabn.2.1f: Recommended dimensions for shaft version F

PekomeHOyemble pa3mepbl 8ana eapuaHma F —]
Type/Tun TS / Standard version:

CTaHmapTHas KOHCTPYKLNS: TS60 TS70 TS80 TS110 TS140 TS170 TS200 TS240 TS 300 w
Internal diameter Al
BHyTpeHHUIA anameTp (mm) - 13 - 15 21 25 27 28,5 - A
External diameter m
BHewwHun guametp (mm) B 20 ° 22 30 35 38 38 - w

© SPINEA 13




T SERIES

Technical data: Tabnuua HoMMHaNbHLIX NapaMeTpPoOB:

Tabn.2.19: Ratingtable T series / Tabnuuya HOMUHanbHbIX MapaMmempos

Q 3 ]
z 9 e 5 :
3 g 8 & 3 E 3 5
g 3. E: 59 8 2 2 g% 2 £
o S o s $¢ o o ) s S = 5 o s E _®
@ ¢ % [] © = »n c & © o Q
L o 255 50 25 a9 o 2 250 w2 - s 8~ S0 @ o O
® 9 « 129 3 9s o 1 > 42 O+« 3 o © S £k 052 x9S o
5Bf $2% 5533 232 £ :ifTg3i_ f8° Hii 38823858
© c 3 £ 28s sgsP 3 2. 8 £ 888 E 22 - 52 €829 385
= o E 5 5s = SF 2503 ¢ g3 EQ5: € Tb S E6 0533 o=
= 5 © o J s5o3s £ Sk o £k 32S 2 ® 58 € 58 Zosg g5 S
= s g 5 S oE£ Fe B 59 0 88 ELSE 2 EZ 8 E2 FEE2 S2%
85 8 S37;853E §35 392 5255 S gb B gb esgzeze
» m xC IS 52T XxITo Omo =E£E=8 FE O% PF¥ EBO0E I3 O
g TR Tmax nR nef nmax M' k‘
I [Nm] [Nm] [rom] [rpm] [rpm]  [Nm/arcmin]  [Nm/arcmin] [Nm] [Nm]
(- 85 4 000 0,08 3,8
I TS 60 47 37 74 2 000 3 000 5000 27 S5 0,08 6
(@} 73 5500 0,05 7
57 2 500 5000 0,10 7
(V)] TS 70 87 50 100 2000 3000 5500 35 7 0.05 9
- 37 4000 0,22 11
TS 80 63 78 156 2 000 3000 5000 62 9 0,12 14
< 97 0,08 15
l_ 33 2 000 3500 0,24 11
89 0,13 18
TS 110 19 122 244 2 000 2 500 4 500 150 22 0.10 23
135 0,07 33
33 2 000 3 000 0,44 19
57 3200 0,36 26
87 0,28 36
TS 140 15 268 670 2000 P P 340 54 0.22 58
139 0,15 70
175 0,12 75
33 1500 3000 0,74 41
59 2 000 3500 0,68 59
TS 170 83 495 1237 2 000 3500 705 102 0,62 80
105 2 500 4 000 0,56 95
141 4000 0,30 118
63 1500 3500 0,98 59
83 4 000 0,92 77
TS 200 125 890 2225 2000 2 000 4000 1070 178 0,81 17
169 2 200 4 500 0,49 156
37 1000 2000 1,62 68
59 1200 2500 1,45 95
TS 240 87 1620 4 050 1500 3000 1800 340 1,28 156
121 1500 3500 1,13 167
153 3700 1,07 226
63 1100 2 500 1,68 117
95 1300 3 000 1,52 171
TS 300 125 2940 7 350 1500 1400 3200 3 500 680 128 201
191 1500 3500 1,18 222
RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED MPABO HA UBSMEHEHWA BE3 NMPEALIAYLEIO
1) Mean statistical value. For further information see chapter Torsional stiffness, ﬂPEﬂyHPE)KﬂEHMﬂ COXPAHAETCHA
Tilting stiffness. CpefHee CTaTUCTUYECKOE 3HAYeHWe. [lanbHenlume nHopMaLum NpuBeaeHs! B

2) Loadatoutputspeed 15 [rpm]. cTatbsix KpyTutenbHas xecTkcTb, OnpoknabIBatoLLas )ecTkoCTb.

3) Tilting moment Mc max value for Fa=0. If Fa #0, see chapter Tilting moment. Harpyska npu BbixoaHbIx o6opotax 15 [06/MuH].

4) Axialforce Fa max value for Mc=0. If Mc#0, see chapter Tilting moment. OnpokuabiBaoLMit MOMEHT Mc max 3HaqeHme npu Fa=0. Ecnm Fa#0, cm. cTaTbio
5) Effective speed can be also higher for lost motion bigger than 1 arcmin and for low ONpOKMABIBAIOLIMI MOMEHT.

2)
)

values of oil viscosity. For lost motion lower than 0,6 arcmin please consult effective 4 3232?; cuna Fa max araxetie npu Mc=0. Ecnm Mc#0, ow. cTatblo Onpokmasisaioumii
)

speed at manufacturer. . . 5) OddekTnBHBEIE 060POTHI MOTYT BbITh GOMEE BLICKOKUMM, ANSi 3HAYEHUSI MEPTBOTO
6) Parameter depending on the version of bearing reducer. X0Aa Bbile 1 arcmin 1 NPy HU3LUMX 3HAYEHNAX BASKOCTM cMaski. Mpu sHadeHnm
7) Parameter depending on the version of bearing reducer, ratio and lost motion. MepTBOrO XoAa Huke 0,6 arcmin, NPOKOHCYNLTUPYITE, NoXanyicTa ahdekTuBHbIE
8) The values of parameters are informative. Exact value is depending on the concrete 060pOTbI C NpoM3BOAUTENIEM.

6) [MapameTp B 3aBUCUMOCTM OT BEPCUN MOALLIMUMHUKOBOTO PeAyKTOpa.
7) MapameTp B 3aBUCUMOCTM OT BEPCUN MOALINMHUKOBOTO PeAyKTOpa,
NepeAaTo4HOro OTHOLLEHWS 1 3HaYeHUsi MepTBOro xoAa. bonee Hu13kue 3HayeHns

version of bearing reducer.
9) The lower temperature of bearing reducer than 20°C will cause higher no-load

starting torque. . . . . aMNAUTYAbI BOSMOXHBI N0 3aMpoCy.
10) Depending on the duty cycle higher input speed may be still possible, please consult  8)  3uauenme napameTpa Tonbko opueHTUPOBOUHOE. TOUHOE 3HaUEHME onpeaenseT
atmanufacturer. KOHKPETHBIV BapuaHT NOALINMMHVKOBOTO PeAYKTOpa.

9) [pu Temnepatype kopobku nepeaay Hke 20°C ByayT MOMeHTbI npu nycke Gonee
BbICOKME.

10) MapameTp 3aBUCKUMBIN OT KOADdULMEHTa Harpy3ku Lukna, 6onee Bbicokve
060pOTHI BO3MOXHbI, MPOKOHCYNLTUPYIATE, NoXanyicTa, ¢ NpousBoaUTENeM.
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Tabn.2.1g: Continue / lNpodomkeHue
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z o k > 8 0?2 I3 a2 9 £ g 8 5 S S 0 x ©
= s ® o = & EG o 3 E S - O X 23 c ® -
&7 o o &= D€ oo 5 & S S ¥ 5 IN S S = e =
s S o . © L0 0o - ; 0 © = © ; O ® = = o
R5 %8 ES53 $55% 28 Fse $3f BE: 2§ g8
» o ¢ C SsS8 gs5ceg T = =6 @zI3 =53 £ a 2 o
i LM ATE H M e Fr Fom: | [10"kgm?] m [kg]
[arcmin] [arcsec] [arcmin] [Nm] [kN] [kN]
B9 _I
TS 60 47 <1,5 +36 <1.5 107 2.6 3.7 0.006 0.86
73 2
57 =
< = <
TS 70 87 1,5 +36 1.5 142 2.8 4.1 0.061 1.05 -
37 Wn
TS 80 63 <1,5 +36 <1,0 280 4.8 6.9 0.03 1.64 i ®)
97 —
33 -
89
TS 110 119 <1,0 +20 <1,0 740 9.3 13.1 0.16 3.76
135
58
57
87
TS 140 115 <1,0 +20 <1,0 1160 11.5 17.0 0.67 6.45
139
175
88
59
TS 170 83 <1,0 +20 <1,0 2430 19.2 27.9 1.15 11.07
105
141
63
TS 200 — <10 +18 <10 3 300 211 317 26 17.23
169
37
59
TS 240 87 <1,0 +18 <1,0 5720 30.8 47.3 3.9 31.15
121
153
63
95
TS 300 125 <1,0 +18 <1,0 12 000 45.3 68.1 11.2 55.73
191
Important note: BakHoe npepynpexaeHuve:
e Load values in tab. are valid for nominal life of L;,=6000 [Hrs]. e [puBeaeHHble 3HaYeHUst Harpy3ku AeNCTBUTENbHbI NPY HOMUHAMBHOW
e Bearing reducers are preferred for continuous job (S3-S8), output speed in AonroBeyHocTn Lo =6000 [4ac].
application is inverted-variable. Intermittent mode jobs (S1) is needed to consultat e [MogwwmnHKMKOBLIE peAyKTOPbI NpeaHasHa4eHbl Ans pexuMa pabotel S3-S8, T.e.
manufacturer. BbIXOHblE 060POThI MPK ANMMMKALUAX ABMSIOTCA PEBEPCUBHO-NEPEMEHHbLIMU.
e Dimensional pictures of T series bearing reducers are listed in catalogue without Pexwum pabotbl S1 He06X0AMMO NPOKOHCYNETUPOBATH C NPOU3BOAUTENEM.
sealing. e PucyHku pasmepos E cepum nofMnHUKOBLIX peayKTOpOB B KaTanore cogepxar u
e Sealing versions are decribed in chapter Assembly instructions. YMNOTHEHNS.
e Please consult max.speed in cycle with manufacturer. e CnocoBbl YNNOTHEHMS ONUCLIBAOTCS B CTaTbe PYKOBOACTBO MO YCTaHOBKE.

e Values in tab. are respected for rated temperature.

MakcumarsbHble 060poTbI paGoUero LyKa NPOKOHCYNLTUPYITE C NPOU3BOAUTENEM.
e 3HaueHusi B TabnuLie OTHOCSATCS K HOMUHAMbHOM Temneparype.
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DETAIL OF X

Note :

bolts, washers, etc,

2) Right to change without prior notice reserved.

1) Use only standartized such as 0-ring seal,
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1) Use only standartized such as 0-ring seal, bolts, washers, etc.

2) Right to change without prior notice reserved.

Note :
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2) Right to change without prior notice reserved
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ESERIES

2.2 E CEPUA

Product characteristics XapakTepucTuka npoaykTa

E series of reducer represents a compact fully E cepusa peaykropa rpencTaensier coboil eauHuLy
sealed unitfilled by oil with a lifetime filling. HanonHeHHyl Maciiom C ,MOBCEXNIHEHHbIM

Advantages: HanornHeHnem. FBNAETCS KOMMaKTHOW, Bceleno

: YrIOTHEHHOWM eauHuLel. [locTaBka MOXET coaepxarb

e Newdesign BapUaHTbI C ABUraTenem, KpbILLIKOM Ui 6e3 yrroTHeHVS.
¢ Newtechnology MNpeumyLiecTsa:
e \Widerange e HoBas KOHCTPYKUUA

o HoBas TexHonorus npon3BoAcCTBa

c e lllnpokas wkana mogynsauum
' 5_ Tabn.2.2a: E series features/Xapakmepucmuka E cepuu noOwunHUKo8bix pedyKkmopos
W Case/ Threaded and through holes in case. HapesHble 1 NpoMexyTovHble OTBEPCTUS B
. HecylleM koprnyce B Buae dnaHua.
(- Hecywuin kopnyc
; Input flange Shaft sealing / adapter flange offers YnnoTtHeHve Bana / NpOMeXyTOuHbIN driaHeL,
connection/ following versions: B BapuaHTe:
|— a) motor connection flange a) NPOMEXYTOuHBIV hriaHeL, ABuraTens
c - b) sealed input cover b) ynnoTHuTenbHasa BxogHas KpbiLlka
O€ANHEHUE C BXOAHOW ) \yithout flange according to special c) 6e3 chnaHua, No XenaHuo
CTOPOHbI
request
Input shaft design/ Input shaft offers following versions: CoeavHeHWe Barna c gBureTenem
a) shaft with internal spline B VCMOMHEHWN Bana
BxoaHoi dhnaHew b) shaft with key-way a) C BHYTPEHHMUM Na3oBaHUEM
opma c) according to special reguest b) ¢ BHyTpPEHHMM OTBEPCTMEM C BTYIKOW C Na3oM

C) MO XelnaHuK 3aka3ynka

Installatio_n @nd operation Special for robotic and general automation. CneumnanbHble Ans po60TOTEXHUKM U OBLLEN
characteristics/ aBTOMaTU3aLun.

MoHTaxHble U 3kcnnyara-
LUOHHbIE CBOMCTBA

Ordering Code Cneumndunkauum npu 3aKkase

Tabn.2.2b: Ordering specifications / Cneyughukayuu npu 3akase

Name Size Ratio E series Shaft Dimensions TwinSpin  Accessories

Hassanne BenuumHa MepenarouHbie version I/Ic\r/%ﬁ:i%nrfme of shaft modification modification
OTHOLLIEHUSI BapuaHTbl Bana Paavep  Moaudukauus Mogudukauus

E cepun PNEFS Bana pepykTopa yCTpoiicTBa

70 41, 57, 87 E ) e e accordingto  according to according to

shaft version  special request special request

80 37, 63, 97 = L ® see tab.
Mo xenaHuio Mo xenaHuio
110 33, 67, 89, 119, 135 E Of O e o Cornacto 3aKasunka 3akaaunka
Bepcum Bana
TS 140 33, 69, 115, 139, 175 E °o 0 ® e cwm. Tabn.
170 33, 59, 105, 125, 141 E [ 3N} e @ 22c,22d
2.2e,2.2f
200 63, 125, 169 E o0 o0
220 55, 125, E o0 o0

TS 200 - 125 - E - P 19 - M132 P255-C

26 © SPINEA




ECEPUA

Shaft version: McnonHeHue Bana:

Shaft with key-way

Shaft with internal spline
Brtynka c nasom ans rpebexs

BTyI'IKa C TOHKMM Nna3oBaHMeEM

SUuiml

Smooth shaft
Mapkun Ban

uid

F Semihollow shaft

S Special shaft
Cemuxonnoy wadt

CneumvanbHbI Ban

Tabn.2.2c: Recommended dimensions for shaft version P, /DIN 6885/
PekomeHOyeMble pasmepsbi 8ana sapuaHma P /DIN 6885/
Type/Tun MNP TS/ Internal diameter

BHyTpeHHMiA auameTp (mm) TS 70 TS 80 TS 110 TS 140 TS 170 TS 200 TS 220
Standard version:

CTaHaapTHast KOHCTPYKLINA: 11 8 14 19 24 24 28
Proposed version: 9 ) 1 14 19 19 24
[MpoekTupyemMble KOHCTPYKLUN:

Tabn.2.2d: Recommended dimensions for shaft version N /DIN 5480/
PekomeHOyeMmble pasmepsbi 8ana eapuaHma N/DIN 5480/
Type/Tun MNP TS

TS 70 TS 80 TS 110
Spline
MasosaHue N 8x0.8x30x8x7H N 8x0.8x30x8x7H N 14x0.8x30x16x7H
Type/Tun MNP TS TS 140 TS 170 TS 200 TS 220
Spline
Ma3oBaHve

N 17x0.8x30x20x7H N 25x0.6x30x40x7H N 25x0.6x30x40x7H N 25x0.6x30x40x7H

Tabn.2.2e: Recommended dimensions for shaft version E
PekomeHOyeMmble pa3mepbl 8ana eapuaHma E

Type/Tun MNP TS / diameter

[uametp (mm) TS 70 TS 80 TS 110 TS 140 TS 170 TS 200 TS 220
Standard version:
CraHpapTHasi KOHCTPYKUMS: - 14 - h

Tabn.2.2f: Recommended dimensions for shaft version F
PekomeHdyeMmble pasmepbi 8ana eapuaHma F

Type/Tun TS/ Standard version:

CTaHAapTHas KOHCTPYKLMS: TS 70 TS 80 TS 110 TS 140 TS 170 TS 200 TS 220
Internal diameter

BHYTPeHHUit anameTp (mm) 13 - 15 21 25 27 28.5
External diameter

BHeLLHMit AnameTp (mm) 20 - 22 30 35 38 38
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ESERIES

Technical data: Tabnuua HOMUHaNbHbLIX NapamMeTpPoB:

Tabn.2.29: Rating table E series /Tabnuuya napamempos E cepuu noduwunHUKo8bix pedyKkmopos
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. Tr Tonax Nk Nes Mz M, K,
c i Nm]  [Nm] [pm] [rpm] [rpm] [Nmiarcmin] Nmiaremin) [NTI - [Nm]
(@} 41 2000 4000 0,13 6
p) TS 70 57 50 100 2 000 2 500 5000 40 8 0,10 7
c 87 3000 5 500 0,05 9
o 37 4 000 0,21 "
TS 80 63 78 156 2 000 3000 5000 70 10 0,12 14
; 97 5500 0,08 15
- 6B 2000 3500 0,24 1
67 3900 0,20 16
TS 110 89 122 244 2 000 31 4 500 155 24 0,13 28
19 4 500 0,10 23
135 5500 0,07 33
33 2 000 3000 0,44 19
69 3 500 0,34 48
115 268 670 2 000 2500 4 500 380 62 0,22 58
TS 140 139 4 500 0,15 70
175 5500 0,12 75
33 1500 3000 0,74 41
59 2 000 3500 0,68 59
TS 170 105 495 1237 2 000 4 000 1100 110 0,56 95
125 2500 3900 0,48 15
141 4 500 0,30 118
63 1500 3500 0,98 59
TS 200 125 890 2225 2000 2 000 4 000 1300 200 0,81 117
169 2 200 4 500 0,49 156
55 1200 2 400 0,99 75
TS 220 125 1250 3125 2 000 1800 3500 1900 310 0,82 189

RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED MNMPABO HA USBMEHEHWA BE3 NPEAbLIOYLWEIO
NPEOYNPEXAEHNA COXPAHAETCA

1) Mean statistical value. For further information see chapter Torsional stiffness, 1) CpefaHee cTaTucTUYecKoe 3HaveHue. [JanbHeiilume nHgopmaumm nprBeaeHb! B
Tilting stiffness. cTatbsix KpyTuTenbHas xxectkocTb, OnpokuabiBatoLLas }ecTKoCTb.

MOMEHT 9)

28

2) Load at output speed 15 [rpm]. 2) Harpyska npu BbixogHblx o6opoTax 15 [06/MuH].
3 Tilting moment Mc max value for Fa=0. If Fa #0, see chapter Tilting moment. 3) OnpokuasiBatoLwmii MoMeHT Mc max 3HaveHue npu Fa=0. Ecnu Fa#0, cm. cTaTbio
4) Axial force Fa max value for Mc=0. If Mc#0, see chapter Tilting moment. OnpoknabIBaloLLnii MOMEHT.
5) Effective speed can be also higher for lost motion bigger than 1 arcmin and for 4) Oceasi cuna Fa max 3HaxeHue npu Mc=0. Ecnn Mc#0, cm. cTatbio

low values of oil viscosity For lost motion lower than 0,6 arcmin please consult OnpoknabIBaloLLnii MOMEHT.

effective speed at manufacturer. 5) OddekTnBHbIE 060POTHI MOTYT BbITH HOMNEE BLICKOKMMYU ANA 3HAYEHUS MEPTBOTO
6) Parameter depending on the version of bearing reducer. xofa BbliLe 1 arcmin 1 Npy HU3LLKX 3HAYEHUSIX BA3KOCTM cMasku. Mpu 3Ha4eHnn
7) Parameter depending on the version of bearing reducer, ratio and lost motion. MepTBOro xofa Hwke 0,6 arcmin NPOKOHCYNLTUPYITE, NoXanyncTa apdekTnBHbIE

8) The values of parameters are informative. Exact value is depending on the
concrete version of bearing reducer.

9) The lower temperature of bearing reducer than 20°C will cause higher no-load

starting torque.

10) Depending on the duty cycle higher input speed may be still possible, please

consultat manufacturer.

© SPINEA

060opoThI C NpousBoAUTENEM.

MapameTp B 3aBUCMMOCTMN OT BEPCUW NOALLMMHUKOBOrO peaykTopa.

[MapameTp B 3aBUCMMOCTMN OT BEPCUM NOALLMMHUKOBOrO peaykTopa,
nepeaaTodHOro OTHOLLEHUS U 3HaYeHWst MEPTBOTO XoAa. Bonee HU3kue 3HaveHus
aMnIUTyAbl BO3MOXHbI MO 3anpocy.

) 3HaveHve napameTpa TONbKO OPUEHTUPOBOYHOE. TouyHoe 3HaveHue onpegensaet

9)

KOHKPETHbIN BapyUaHT NOALIMMHUKOBOTO

peaykTopa.

Mpu Temnepatype kopobku nepeaay Hke 20°C ByayT MoMeHTbI npu nycke 6onee
BbICOKME.

10) MapameTp 3aBUCUMBI OT KO3PULMEHTa HArpy3kn Lukna, 6onee Bbicokue

06OpOTHI BO3MOXHbI, MPOKOHCYIETUPYITE, MOXanyicTa, C Npon3BoanTENeM.
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Tabn.2.2g: Continue / lNpodomkeHue
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! [arcmin] [arcsec] [arcmin] [Nm] [kN] [kN] _I
# 2
TS 70 57 <1.5 +30 <1.5 142 2,8 41 0,061 1 =
87
37 n
TS 80 63 <1.5 +30 <1.0 280 4,8 6,9 0,03 1,6 O
97 —
33 >
67
TS 110 89 <1.0 +17 <1.0 740 9,3 13,1 0,16 3,7
119
135
33
69
TS 140 15 <1.0 +17 <1.0 1160 1,5 17,0 0,67 5,8
139
175
58
59
TS 170 105 <1.0 +17 <1.0 2430 19,2 27,9 1,15 10,8
125
141
63
TS 200 125 <1.0 TS <1.0 3300 211 31,7 2,6 17,2
169
55
TS 220 125 <1.0 +15 <1.0 4400 22,5 35,5 4,8 22,4
Important note: BakHoe npepynpexaeHue:
e Loadvaluesintab. are valid for nominallife of L;,=6000 [Hrs]. e [puBeaeHHble 3HaYeHUst Harpy3ku AeNCTBUTENbHbI NPV HOMUHANBHOW
e Bearing reducers are preferred for continuous job (S3-S8), output speed in AONroBe4HocTy Lyg =6000 [4ac].
application is inverted-variable. Intermittent mode jobs (S1) is needed to consult e [MoAWWNHWKOBbIE PEAYKTOPLI NpeAHa3HaveHbl Ans pexuma paboTsl S3-S8, T.e.
at manufacturer. BbIXOHbIE 060POThI MPK ANMMMKaLMSAX ABMSIOTCA PEBEPCUBHO-NEPEMEHHbIMU.
e Dimensional pictures of E series bearing reducers are listed in catalogue with Pexwum paboTbl S1 Heo6X0AMMO NPOKOHCYNETUPOBATH C NPOU3BOAUTENEM.
sealing versions. e PucyHku pasmepos E cepum nofLnnHUKOBLIX peayKTOpOB B KaTanore cogepxar u
e Sealing versions are decribed in chapter Assembly instructions. YMNOTHEHNS.
e Please consult max.speed in cycle with manufacturer. e CnocoBbl YNNOTHEHUS ONUCbLIBAOTCS B CTaTbe PYKOBOACTBO MO YCTaHOBKE.
e Valuesintab. are respected for rated temperature. e MakcumanbHble 060poTbl paboyero Lmkna NPOKOHCYNLTUPYITE C
Npou3BOAUTENEM.

e 3HayeHus B TaﬁﬂMLLe OTHOCSITCA K HOMUHAIbHON Temneparype.
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DETAIL OF D

bolts, washers, etc.

2) Right to change without prior notice reserved.

1) Use only stondartized such as 0-ring seal,

Note

TwinSpin TS 80 -i-E
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H SERIES

2.3 H CEPUA

Product characteristics

H series hollow shaft — completely sealed
reducer. Larger hole in the input shaft allows the
cables, tubes or additional shaft to pass through

XapakTepucTuka npoaykra

H cepus xonnoy wadTt BceLeno ynnoTHEHHasi
Kopobka nepepgad, koe BeNMKoe NPOMEXYTOYHOe
OoTBEpPCTME Bana [aeT BO3MOXHOCTb NpoxoAa

the reducer. kabenen, LWNaHroB Ui NPUBOAHbLIX BaroB.

Advantages: MpeumywecTBa:
e Newdesign solution o HoBOE KOHCTPYKLIMOHHOE peLleHne
e Newtechnology e HoBasi TexHOMorMs NPon3BOACTBa
e \Widerange of applications e Llinpokasi npumeHsieMocTb

Tabn. 2.3a: H series features / Xapakmepucmuka H-cepuu nodwunHUKo8bIx pedyKkmopos

Threaded and through holes in case. HapesHble 1 NpoMeXyToYHbIE OTBEPCTUS B

HecylLeM Kopryce B Buae dnaHua.

Case/
Hecywuit kopnyc

c
o
wm
=
=
—

Input flange connection/ Completely sealed reducer.

CoeaviHeHue ¢ BXOOHOM
CTOPOHbI

BceLeno ynnoTHeHHbIV peayKTop.

Hollow shaft reducer.

Larger hole in input shaft allows the cables,
tubes or additional shaft to pass through
the reducer. Suitable for application where
rotation of the input shaft is achieved by

Installation and
operation
characteristics/

Xonmnoy wadT NOALLNMHMKOBBIV PeayKTop.
BonbLuoe npomexyTo4Hoe OTBEPCTUE Bana.
[laeT BO3MOXHOCTb Npoxofa kabenei,
LUMaHrOB UM NMPUBOAHbIX BaroB. YMECTHbIN
ANS annnukauyin npuBoga BXOAHOro Bana
NocpefcTBOM 3yB4aToro peMeHs U T. 4.

MoHTaXHbIe n
aKcniyaTauMoHHbIe

cBOMCTBa using a timing belt or similar arrangement.
wn
Ll
o Ordering Code Cneundmkaumnm npum 3akase
Ll
Tabn.2.3b: Ordering specifications /Cneyugukayuu npu 3aKkase
I Name Size Ratio H series Shaft Dimensions TwinSpin  Accessories
Hassanve BenuuwHa MepenatouHble version C\[/%?L%TL/MG of shaft modification modification
OTHOLLEHWSI BapwaHTbl Bana Pasvep  Moaudukauus Mogudukauus
H cepun R H S Bana peaykTopa yCTpOMcTBa
70 57,75, 87 H . . o accordingto  according to according to
shaft version  special request special request
140 69, 115 H . e seetab.
Mo xenaHuio Mo xenaHuio
TS 170 69, 83, 125 H ° o Comnacto 3aKas4mka 3aKas4yuka
Bepcum Bana
200 63, 125 H . e cMm. Tabn.
220 55, 125 H e e 23c23d

TS 200 - 125 - H - H 52 - M132 P255-C

38 © SPINEA




HCEPUA

Shaft version: McnonHeHue Bana:

R Hollow shaft with external key-way H Hollowshaft S Special shaft
Xonnoy wadT ¢ nazom ans rpebeHs Ha Xonnoy wadt CneumnanbHbi Ban
BHELUHEM iaMeTpe

Tabn.2.3c: Recommended dimensions for shaft version R/PekomeHOyeMble pasmepbl 8ana eapuaHma R

Type/Tun MNP TS / Standard version:
CTaHAapTHAs KOHCTPYKUMS: TS 70 TS 140 TS 170 TS 200 TS 220

SUuiml

Internal diameter 13 - - - - O
BHyTpeHHWUI gnametp (mm) —
External diameter 20 - - - - -

BHewwHuin gnametp (mm)

Tabn.2.3d: Recommended dimensions for shaft version H/PekomeHOyembie pasmepbl 8ana eapuaHma H
Type/Tun MNP TS / Standard version:

C . TS 70 TS 140 TS 170 TS 200 TS 220
TaHAapTHast KOHCTPYKLMS:

Internal diameter 13 36 42 46 52 56 62 .65
BHyTpeHHWI guametp (mm) ’ ’ ’
External diameter

BHewwHun guametp (mm) = g & i e

L
wn
m
o)
m
wn
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H SERIES

Technical data:

Tabnuua HOMMHaNbHbIX NapaMeTPoB:

Tabn.2.2e: Ratingtable H series / Tabnuuya HOMUHasbHbIX TapaMmempos

) © s
[ =
3 - 3
3 - 2 g = o
) 8 5 0 X g = o 28
T [T S Ik 2 ¢ 8o = g
'6 € ®© E o 5 ke o ES g ©
2 o S & 8 s35 5 2 89356
£ 0o T = 10 E (= =S
c =z o ’S 5 s € sSS g0 2
© c 3 S :s: g2 55 8 E‘ I = & QE, 3
I S E o I 5 ES ® [ Goaz
ST = g © E 5 05 55
Ea o o o I oI 290 os
s E £ r 9 SF @3¢5 EE >a
8§ 88§ £f£zr § 3z 8355268
» o ¥ C bo TP <8=s°2dwcoas
i d, T T Ton
[mm] [Nm] [Nm] [Nm]
57
TS 70 75 13 50 100 250
87
69
TS 140,,, 115 36 200 500 1000
42 1 050 2100
69 46 825 1650
42 1050 2100
TS 170 83 46 420 825 1 650
42 1050 2100
125 46 825 1 650
52 1780 3560
63 56 1100 2200
VA 52 gl 1780 3560
125 56 1100 2200
62 2750 5500
55 65 2000 4000
TS 220, 62 1100 2750 5500
125 65 2000 4000

RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED

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

Tilting stiffness.

o} o =
© 3 -
. : : -
- - = [ =
r & T g = o
§ 3E o & _. s E
T8 28 3 §- =& 2§
& o 8 [ o 2 o = o X
2 $% 3o3: %3, £ :
g % £ 3 i) 52 E Q< = %
X
255 £ &8 E£253 F8F 3 5
26 o & E2 3FE o288 & &
2386 ¢ 8 %32 E€8 St T B
o '8 5' g s£ =9 =a] g e £
Ng Ner Ninax M, k,
[rpm] [rpm] [rpm] [Nm/arcmin] [Nm/arcmin]
2 300 4 500
2 000 2 500 5500 35 7,5
2 500 5500
1200 3500
2 000 1300 4500 340 55
1 000 3200
2 000 1100 3 500 1100 110
1300 3700
2 000 1000 2700
2 000 200
2 000 1000 3700
2 000 700 2 400
2 400 290
2 000 900 3400

MNMPABO HA UBMEHEHWA BE3 NPEAbLIAYLWENO
I'IPE,HYI'IPE)K,D,EHVIH COXPAHAETCA
1)

CpepHee cTaTuctuyeckoe 3HadeHve. [lanbHewumne nHdopmaumm npuseaeHsl B

2) Load at output speed 15 [rpm].
3) Tilting moment Mc max value for Fa=0. If Fa #0, see chapter Tilting moment.
4) Axial force Fa max value for Mc=0. If Mc#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 bearing reducer.

7) Parameter depending on the version of bearing reducer, ratios and value lost
motion.

8) The values of parameters are informative. Exact value is depending concrete
version of bearing reducer.

9) The lower temperature of bearing reducer 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.

11) Preliminary.

© SPINEA

9)
10)
11)

cTaTbsix KpyTuTenbHas xecTkocTb, OnpokubiBatoLLas XXeCTKOCTb.

Harpyska npu BbIxoaHbIX o6opoTax 15 [06/MUH].

OnpokuabiBaoLLmin MOMeHT Mc max 3HadeHue npv Fa=0. Ecnu Fa#0, cm. cTaTbio
OnpoknabIBaIOLLNIA MOMEHT.

OceBasi cuna Fa max 3HaxeHue npu Mc=0. Ecnu Mc#0, cMm. cTaTbio
OnpoknabIBaloLLMA MOMEHT.

O pekTnBHBIE 060pOTHI MOrYT BbITh GoMnee BbICKOKUMU ANt 3HAYEHWSt MEPTBOIO
xofia Bbilue 1 arcmin 1 Npu HU3LIKX 3HAYEHUSIX BSIBKOCTU cMasku. Mpu 3HaueHun
MepTBOro xofa Hwke 0,6 arcmin NPOKOHCYNLTUPYIiTe, noxanyincra aheKkTVBHbIE
060pOoThI C MPOU3BOAUTENEM.

MapameTp B 3aBMCUMOCTY OT BEPCUM MOALLMMHUKOBOTO pedyKTopa.

MapameTp B 3aBMCUMOCTY OT BEPCUM MOALIMIHUKOBOTO peayKTopa, NepeaaToqHoro
OTHOLLIEHWS N 3HA4YEeHWsi MepTBOro xofa. bonee HU3kune 3HaYeHUst amMnNnTyabl
BO3MOXHbI M0 3arnpocy.

3HaveHve napameTpa TOrNbKO OPUEHTUPOBOYHOE. TOYHOE 3HavYeHVe onpeaensiet
KOHKPETHbI BapUaHT NOALUMMHNKOBOTO

pepykTopa.

Mpu Temnepatype kopobku nepeaay Huxe 20°C ByayT MOMeHTbI Npu nycke Gonee
BbICOKME.

MapameTp 3aBUCMMBIV OT KO3thdULIMEHTA Harpy3ku Lukna, Gonee BbiCokve
060pOTbl BO3MOXHbI, MPOKOHCYNBTUPYIATE, NOXanyicTa, C Npou3BoAuTENeM.
MpepBapuTenbHoe 3HayeHne napameTpa.
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i d, LM‘ ATE H | M, F. F. oo |[10%gm]  m k]
[mm] [arcmin] [arcsec] [arcmin] [Nm] [kN] [kN] _I
57 E
TS 70 7o 13 <1.5 +30 <1.5 142 2,8 41 0,061 1 =
87
69 n
TS 140, 36 <1.0 +17 <1.0 1160 11,5 17 3,6 7,5
115 ©
69 42 —
46 -
42
TS 170 83 46 <1.0 +17 <1.0 2000 19,2 27,9 4,8 11,6
125 42
46
52
63 56
TS 200 52 <1.0 +15 <1.0 3300 21,1 31,7 18,2 20
125 56
62
89 65
TS 220,, 62 <1.0 +15 <1.0 3700 2945 355 31 26
125 65
Important note: BaxHoe npegynpexaeHuve:
e Loadvaluesintab. are valid for nominal life of L;,=6000 [Hrs]. e [puBeaeHHble 3HaYeHUsI Harpy3ku AeNCTBUTENbHbI NPY HOMUHAMBHOW m
e Bearing reducers are preferred for continuous job (S3-S8), output speed in AonroBe4HocTn Lo =6000 [4ac].
application is inverted-variable. Intermittent mode jobs (S1) is needed to consult e [MoawmMnHMKOBLIE peAyKTOPbI NpeAHa3HaveHbl Ans pexuma pabotsl S3-S8, T.e. x
at manufacturer. BbIXOHbIE 060POTHI MPK ANMMMKALUSAX ABMSIOTCA PEBEPCUBHO-NEPEMEHHbLIMM. —
e Sealing versions are described in chapter Assembly instructions. Pexxum pabotbl S1 Heo6X0ArMO NPOKOHCYNLTUPOBATL C NPOU3BOANTENEM.
e Please consult max.speed in cycle with manufacturer. e Cnocobbl ynnoTHEHWS! ONUCLIBAKOTCA B cTaTbe PYyKOBOACTBO MO yCTaHOBKE. | |
e Valuesintab.arerespected forrated temperature . e MakcumanbHble 060poThl paboyero LMKna NpOKOHCYNETUPYITE C m
npousBoanTenem.

o 3HaueHus B TabnnLe OTHOCSTCS K HOMUHANBLHOI TemnepaType.
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disassembly gearbox
from input side

1 Use only standartized components such as 0-ring seal, kolts, washersetc.

2> Right to chonge without prior notice reserved.

Note :
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BSERIES

24 B CEPUA
Product characteristics XapakTepucTuka npoaykra
B series — completely sealed B cepus pegyktopa npeactaBnsieT BceLeno
reducer. Special reducer for applications ynnoTHeHHyto KOpOOKy nepeaay Ans annnmkawum
of B-axis of machine tools. B-ocen 06paGaTblBalOLLI,VIX MaLLUWH.
Advantages: MpeumywecTsa:
e Newtechnology e HoBas TexHonoruns
e Hightorsional stiffness and higher tilting stiffness e Bbicokasi onpokuA. v KpyTALLAs XKECTKOCTb
= e Compactsolution e KomnakTHoe peLueHne
o
(Vg
c .
— Tabn. 2.4a: B series features / Xapakmepucmuka B cepuu noowunHuKo8bix pedykmopos
; Case/ Design versions (chapter Drawings). KOHCTpYKLMOHHbIE BapuaHTbl NPpMBEAEHbI B
I_ Hecywwii kopnyc cratbe Yeprexw.
w Input flange connection/ Completely sealed reducer. Bceueno ynnotHeHHas kopobka nepegau.
LLl CoeaguHeHue ¢ BXOOHOM
_— CTOPOHbI
o
Ll Installation and Special reducer for B-axis machine tools CneuuanbHbIn pegyKTop Ansa annnvkauun B-ocen
wn operation applications. Cca 50% higher tilting obpabatbiBatoLLyx MaLLvH. [prubnmusuTensHo Ha
characteristics/ stiffness with respect to T series 50% BbiCLLIAs ONPOKVABIBAIOLLIAS KECTKOCTb YeM
o0 M High torsional stiffness and low lost motion. Y cTaHaapTHoi# T cepui. Bbicokast kpyTsillas
e I HHLIE Extremely low values of radial and axial HKECTKOCTb M HI3KI MEPTBbIN X071, pesBbItalHo
cBOﬁC¥Ba u run-out of the Output ﬂange. HU3KME 3Ha4YeHnsa paauaribHoro 1 0Cesoro
OueHns1 Ha BbIXOOHOM doriaHLe.
Ordering Code Cneundmkaumm npum 3akase

Tabn.2.4b: Ordering specifications /Cneyugukayuu npu 3akase

Name Size Ratio B series Shaft Dimensions TwinSpin  Accessories
Meererre | Bemmrea MepenartouHbie version Mc\a%rj_sl:{oergme of shaft modification ~modification
OTHOLLIEHUS BapuaHThI Bana Pa3smep Moaundukauma Moaudvkaums

B cepun E s Bana pedyktopa  ycTpolicTea

according to according to according to
shaft version  special request special request
see tab.

TS 240 87,121,153 B6,B7,B8 . . IMo >xenaHuio Mo xenaHuio
Cornacto 3aKasymka 3aKasurka
BepcuUu Bana
cMm. Tabn.
2.4d

TS 240 - 121 - B6 - E 32 - M132 P255-C
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Shaft version: McnonHeHue Bana:

E Smooth shaft S Special shaft
Mmagkun Ban CneuuvanbHbIin Ban

Tabn.2.4c: Relation bearing reducer size and version inner bearing

BenuunHa nogwwmnHmka 550

3asucumocms 8enuyuHbI NTOOWUMHUKO8020 pedyKmopa U 8elUYUHbI 8HYMpPeHHe20 NoOWUNHUKa _|
Bearing version E
BapuaHT Bearing reducer size / BenninHa noalwmnHmka
noAwWunH1Ka
>
TS 240 TS 300 TS 350 TS 400 W
N ©
B6 Bearing size 240 —
BennunHa nogwmnHuka 240 -
B7 Bearing size 340
BenununHa nogwmnHmka 340
9]
Bearing size 440 Bearing size 440
B8 BenuunHa noawmnHuka 440 BennumHa nogwmnHuka 440 wn
Bearing size 550 m
B9 P
m
n

Tabn.2.4d: Recommended dimensions for shaft version E
PekomeHAyeMble 8erludUHbI 8ana eapuaHma E

Type/Tun MNP TS / diameter

Hnametp (mm) TS 240

Standard version:

CraHaapTHasi KOHCTPYKLMS 32
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BSERIES

Technical data: Tabnuua HOMUHaNbHbLIX NapaMeTpPoB:

Tabn.2.4e: Rating table B series / Tabnuua napamempog B cepuu nowunHUKo8bIx pedyKkmopos

3 Z 2 2 2 g
© = o o
o = | =
5 a = 2 g - T o &%
% 9 s o = S0 9 s
o o © = 2 o = S ¥ 53
= = = o - (] x | 9 T 3x
: g £ 8 o 2 g 5 E 22 85k
(7] = o i o kE 7] P - = -
3 g ¥ E z T 2 > % £E ¢ €5 of
] O X e = [=§ (1] o [ c - I © c 2
T 3 = |a o @ -— O —~ —~ & » [T - £ = 0
5 T ar 5 £ B X 2 3 = qe = g- @ 2 ®» o 22
= (1] ("] EE = =
° o S =2 £ § 2 o O z_ 2p " 9 2 ® 3 T3
= L o ©® a2 S 3 0% 22 & £ § 9= x¢E
gz S = § = 5 = s I = = 2 2 = 8 T 0 © F
© c 3 g 15 2 = 5 3 o 2 °® &7 E 3 - R gz 3%
I o P S ESs ® FE S £ B EQ® &3 E- R ® 5 S g 2
s s ® o © E = £ ® o E 52 S g » = (= |q_’ g, s o)) =]
z eI 5 S 283 - = o E2 59 o 3§ 9o s gL ©°=
o = S o ngw:g ® = L g %5 g2 £ 8 » F L~ R L
= S o 2 £ obF 98 ) [5) = [ o 0 O o
N g QO O T 0g 0528 T O > 8 82 8¢ = c Y > o > 38
c (731] X - X rs & = X T oo =£ =0 ~ O - x <0 <o
ne— . Toax n n N M k
i TR a R of a | . t . [Nm] [Nm]
o [Nm] [Nm] [rpm] [rpm] [rpm] [Nm/arcmin] [Nm/arcmin]
87 1200 350 1,28 156
c TS 240 121 1620 4 050 1500 1500 3700 3000 370 1,07 167
lg 153 2 000 380 1,13 225
I RIGHT TO CHANGE WITHOUT PRIOR NOTICE RESERVED TNMPABO HA MBMEHEHWA BE3 NPEOBLIOYLLEIO
o ) . , ) NMPEOYNPEXOEHNA COXPAHAETCA
1 Mean statistical value. For further information see chapter Torsional stiffness,
Tilting stiffness. .
2) Load at output speed 15 [rpm]. 1) CpepaHee cTatucTnyeckoe 3HadyeHune. flansHenwme nHpopmaumum npuseaeHbl B
wn 3) Tilting moment Mc max value for Fa=0. If Fa #0, see chapter Tilting moment. cratbax KpytuTenbHas KecTkocTb, OnpokvAbIBatolLas XecTkoCTb.
Ll 4) Axial force Fa max value for Mc=0. If Mc#0, see chapter Tilting moment. 2) Harpyaka npu BbixoaHbix o6opotax 15 [06/muH]. _
5) Effective speed can be also higher for lost motion bigger than 1 arcmin and for 3) Onpokuapisatowmit MomeHT Mc max 3Haderne npu Fa=0. Ecnm Fa#0, cm. cratbio
low values of oil viscosity. For lost motion lower than 0,6 arcmin please consult OnNpoKMALIBAOLLMIT MOMEHT.
m effective speed at manufacturer. 4) Ocesas cuna Fa max 3HaxeHue npn Mc=0. Ecnn Mc#0, cm. cTaTbio
6) Parameter depending on the version of bearing reducer. OnpoKAbIBAIOLLMI MOMEHT.
Ll 7) Parameter depending on the version of bearing reducer, ratios and value lost 5) OdpcpeTBHbIE 060POTHI MOTYT GbITb GOMee BLICKOKIMI A4S 3HA4EHIA MEPTBOro
motion. XOi@ Bbilue 1 arcMin 1 MU HUBLIMX 3HaYEHNSX BASKOCTU CMaskM. MpU 3HaqeHNM
N 8) The values of parameters are informative. Exact value is depending on concrete MepTBOrO XOfia Hinke 0,6 arcmin MpoKOHCYNLTUPYiATe, NoXanylicTa adpekTnBHbIe
version of bearing reducer. o6opoTbl ¢ MponssoaUTernem.
[a'a) 9) The lower temperature of bearing reducer than 20°C will cause higher no-load 6) [MMapameTp B 32BUCMOCTM OT BEPCUM MOAWIMMHVKOBOTO PeAyKTOpa.
starting torque. 7) TapameTp B 3aBUCMMOCTY OT BEPCUM NOALIMIHUKOBOTO PeAyKTopa, NepeaaTodHoro
10) Depending on the duty cycle higher input speed may be still possible, please OTHOLLEHNS 1 3HA4EHNA MepTBOTO XoAa.
consult at manufacturer. 8) 3HaueHue napameTpa TONbKO OPUEHTMPOBOYHOE. TOUHOE 3HauYeHMe onpedenseT
KOHKPETHbIii BapUaHT NOALMMHAKOBOTO
penykTopa.
9) [MMpu Temnepatype kopobku nepenay Hwke 20°C ByayT MOMEHTBI Npu nycke Gonee
BbICOKME.

10) MapameTp 3aBUCUMBIN OT KO3PPULIMEHTa Harpy3ku Lmukna, 6ornee Bbicokue
06OpPOThI BO3MOXHbI, MPOKOHCYNLTUPYITE, MOXanNyicTa, C NPon3BoanTENem.
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Tabn.2.4e: Continue / lNpodomkeHue
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» o xc = = <«s5cc fC ==6 @I == S o Sm xXao <O
. LM ATE H M [P F
i _ _ e \ ™ [M0%kgm?] mlkg]  [um]  [um] S
[arcmin]  [arcsec] [arcmin] [Nm] [kN] [kN]
87 >
TS 240 121 0,6 +12 <0,6 5720 30,9 47,3 4,2 40,2 6 6 W
153 o
Important note: BaxHoe npegynpexaeHuve: -
e Loadvaluesintab. are valid for nominal life of L;,=6000 [Hrs]. e [puBeaeHHble 3HaYeHUst Harpy3ku AeNCTBUTENbHbI NPY HOMUHAMBHOW
e Bearing reducers are preferred for continuous job (S3-S8), output speed in AonroBeuHocTn Lo =6000 [4ac].
application is inverted-variable. Intermittent mode jobs (S1) is needed to consult e [NogwmMnHWKOBLIE peayKTOPbI NPeAHa3HaveHbl Ans pexuma pabotsl S3-S8, T.e. w
at manufacturer. BbIXOAHbIE 060POTHI MPK ANMMMKALUSAX ABMSIOTCA PEBEPCUBHO-NEPEMEHHbIMM.
e Sealing versions are decribed in chapter Assembly instructions. Please consult Pexxum pabotbl S1 He0bX0ArMO NPOKOHCYNLTUPOBATL C NPOVU3BOANTENEM.
max.speed in cycle with manufacturer. e Cnocobbl YyNNOTHEHUS ONWCLIBAOTCA B CTaTbe PYKOBOACTBO MO YCTAHOBKE. U')
e Valuesintab. are respected for rated temperature. MakcvmarbHble 060poThl paboyero Liykia NpoKOHCYNLTUPYIiTE C
npoussoanTenem. m
o 3HaueHusi B TabnuLe OTHOCATCS k HOMUHAmNbHO Temneparype. w
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3 XAPAKTEPUCTUKN MOLLIHOCTH

3.1 Nominal Life Calculation

The TwinSpin reducer's nominal life is determined
by the service life of the roller bearings on the input
shaft. This nominal life time is limited by the material
fatigue of the rolling 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 quantity of
reducers 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:

-6000 nominal lifetime [hrs]
-desired service life [hrs]
-average output torque [Nm]
-average input speed [rpm]
-nominal torque [Nm]

N, -nominalinputspeed [rpm]

o » T

> 4=

Ey

3.2 Effective Input Speed (n,,)

Effective input speed represents a limit for
average working cycle speed. In the case higher
speed is required, please contact the Sales
Department.

3.3 Maximum Torque During
Acceleration and Breaking (T,..,)

Due to inertial loads the torque applied during
acceleration and breaking is higher than the rated
value. The maximum allowable torque, when the
reducer starts or stops is shown in Tab. 3.4.

© SPINEA

Performance characteristics

3.1 PacyeT HOMMHanNbLHOU AONro-
BEYHOCTM

[onroBe4HOCTb NOALLMMHMKOBBLIX pepykTopoB TC
obycroBrneHa [ONITOBEYHOCTbIO POSIMKOBbLIX MOA-
LLUMMHMKOB Ha 3KCLIEHTPUKax BXoAHOro Bana. PacyeTHas
[OONrOBEYHOCTb  OrpaHUYeHa MpenernoMm  ycranocTu
Matepuana poOfMKONOALMNMNHUKOB. [Mpuyem He
NMPUHUMANUCL BO BHUMaHUe apyrie dhakTopbl, KoTopble
MO MOBMNMATb Ha Ppabouvyro [ONTOBEYHOCTb - Kak
HeOoCTaToOK CMasKK, 3arpsis3HeHNe Unm neperpyska.

HomuHanbHas [OonroBe4YHOCTb MMEET  TOMbKO
cratucTnyeckoe 3Havenne. 3Hauut, 10% obLiero konu-
YecTBa PedyKTOPOB, Harpy>KEeHHbIX HOMUHAIbHbIMU
3HayeHusiMmM o 6000 4., ByaeT noBpexaeHHbIX M3-3a
ycTanoctn matepuana. [ns cneayrowmx MOsiCHEHWI
WU cneumanbHbIX KanbKynauui - cneumguyeckmx
annnukaumn obpatutech, noxarnymncra, ¢ BONpocoM K
KOMMepPYEeCKOMY OTAENy U K CBOeMy TOpImpeay.

[lonroBeyHoCcTb ANs OpyrMx OBOPOTOB M Harpysku
onpeaenseTcs Mo ypaBHEHUIO:

10
T_R] 3 4
k -HOMWHanbHas 4ONrOBEYHOCTb [u]
L, -Tpebyemas 4ONroBe4HOCTb [4]
T, -CpenHWi BbIXOQHON KPYTALLMI MOMEHT [Nm]
n, -cpeaHue BXofHble 060poThl [06/MUH]
Tz -HOMWHamMbHbLIN KPYTALMIA MOMEHT [Nm]

>
]

-HOMUWHarnbHbIe BXOAHblE 060p0TbI [06/MVH]

3.2 3ddekTUBHbLIE BXOAHbLIE
ob6opotb! (n,)

OddekTuBHbEIE BXOAHbIE 060pPOTHI Npes-
cTaBnsalT cobor npepenbHoe 3HaYeHWe CpegHunx
obopoToB paboyero uukna. B cnyyae TpeboBaHus
Honee BbICOKMX 060POTOB 06paTUTECH, NOXANyNCTa,
C 3anpocoM K KOMMeEpYeckoMy oTaeny dupMbl
CnuHea.

3.3 [onyCTUMbIN KPYTALUMA MOMEHT
npu nycke wnu Topmoxenum (T,.,)

Wmes BBMAY MHEPLIMOHHYHO HArpy3Kky, NycKOBOWA 1
TOPMO3ALWMIA KPYTSALMA MOMEHT BbllLE HOMMWHAmb-
HOro MomeHTa. MakcvMmarbHoe AOMycTUMoe 3Hade-
HWE MOMEHTA MPW NMyCcKe UM TOPMOXEHUN NPUBEAEHO
B Tabn.3.4.



XapakKTepUCTUKU MOLWLHOCTMH

3.4 Maximum Emergency Torque
(Tem)

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. 3.4. It should be noted that its
occurrence is accidental and rare, and in no way can it
become a component part of a regular working cycle.

3.4 OonyCcTUMbIA KpPYyTALWUN
MOMEHT Nnpu aBapMﬁHOM OCTaHOBeée

(Ter)

Mpn aBapuiHOM OCTaHOBE WNW MNpu yAapHON
Harpyske MOryT nosiBUTbCS Gonee BbICOKME 3HAYEHUS
KPpYyTALWEro MOMeHTa, 4YeM HOMMWHallbHbIE.
MakcumanbHoe [OoMycTMMOE 3HadYeHWe Takoro
MOMeHTa npueoauTcs B Tabn. 3.4, npuyem Umeertcs B
BMAY CryyariHOEe W pegkoe SIBNEHWE U HU B KOEM
cryyae He MOXET CTaHOBUTBLCA COCTaBHOM 4acTbto
pabouero umkna.

Tabn. 3.4: Permissible torque at acceleration, breaking and an emergency stop/
Honycmumbiti Kpymsuwuti MOMeHm rpu rycKe, mopMOXXeHUU U agapuliHOM ocmaHose

Max torque during

Permissible torque

Size acceleration and breaking at emergency stop
TITIBX Tem
JonycTUMBbIA KPYTALUA MOMEHT [JonycTUMbIN KPYTALMA MOMEHT
Benuunxa npu Nycke U TOPMOXEHNM npv aBapMMHOM OCTaHOBE
max Tem
TS 60-TS 110 2 x rated torque (T)

2 X HOMUHanNbHbI MOMEHT (Ty)

2.5 x rated torque (Ty)

TS 140 - TS 300

5 x rated torque (Ty)
5 X HOMUHanbHbIA MOMEHT (Ty)

2.5 X HOMVHanbHbI MOMEHT (Ty)

3.5 Allowable Radial-Axial Load
and Tilting Moment on the Output

Flange

The radial and axial load exert independently due
to the output roller bearings. The rated radial load (F,)
is provided in the Rating Table in chapter 2. The tilting
moment (Fig. 3.6) is expressed as follows:

3.5 JonycTumaa paguanbHoO-
yrnopHasa Harpy3ka n onpokuabl-
BalOLWMA MOMEHT Ha BbIXOOAHOM

mnaﬂge

Honyctimas BenuunHa paguansbHoi Harpysku  (F,)
NpYBOAUTCS B Tabnmuue HOMUHanbHbIX 3HaYeHuN
Cratbn 2. bnarogaps ponvKOBbIM BbIXOAHbLIM
NOALUMMHUKAM, 3Ha4YeHWst paguanbHoOW U OCeBOW
Harpy3oK npakTn4ecky HeaaBncMbl. ONPOKNABIBAOLLINA
MOMEHT Ha Puc. 3.6 BbipaxaeTcs ypaBHeHVEM:

M.=F, xa+F,xb

a armofactionF,[m]
b armofactionF,[m]
M. tilting moment [Nm]

F, radialload [N]
F, axialload [N]

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 reducer. For example, with TS 170 TB, 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 exert on areducer.

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

a nnevo gencrteusa F [m] F. pag. Harpy3ka [N]
b nnevopencteua F,[m] F, oces.Harpyska [N]
M. onpokugbiatowmin MOMeHT [Nm]

JonycTumas Harpy3ka OMNpPOKWAbIBaAKOLWNM
momeHToM M, n ocesow cunow F, npnBogutcs Ha Puc.
3.5. Touka ¢ koopguHatamu (M, , F,) nexut B obnactu
noA nNpssMON COOTBETCTBYIOLEro peaykropa.
Hanpuwmep, ana TS 170T u L,;=6000[4.] ynopHas
cuna Moxet cocTaBnaTb MmakcumanbHo 10.7 [kN] (cm.
Pwuc. 3.5), B cnyyae 4TO OonpoknabiBaOLWUiA MOMEHT
M.=1500 [Nm]. Jonyctumas pagnanbHas unm ocesas
Harpyska xapakTepuayeT [AOMyCTUMYK AWHaMU.
YeCKyl Harpysky, KoTopasi MOXeT AeWCTBOBaTb Ha
penykTop.
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2000 2500 3500 |,
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Puc. 3.5: Relationship between the tilting moment and the axial force /
3asucumocmsb 0rpokudbieaou,e2o MOMeHma u ocegoli cussl

3.6 Tilting Rigidity and Deflection
Angle of the Output Flange

The TwinSpin reducers can stand external forces
and moment loads due to the integrated output radial-
axial bearings.

When the output flange is loaded, the flange
deflection angle is proportional to the respective tilting
moment. The moment rigidity (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) can
be determined as follows:
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3.6 OnpokuabiBawOLLafA XKECTKOCTb
M _yron OTKIIOHEHUSA BbIXOAHOro

ggnaHga

Peayktopbl TBMHCnNuMH MOryT nepepaBaTbh
BHELLUHIOIO CUJIOBYIO W MOMEHTHYIO Harpysky ¢
MOMOLLbIO MHTEIPUPOBAaHHbIX BbIXOAHBIX PaananbHo-
YMOPHbIX NOALLUMHMKOB.

Mpun Harpyske BbIXOAHOTO dnaHua yron
OTKMOHEHNs cpnaHua npornopuMoHaneH OencTBy-
foLLleMy OMpPOKWAbIBAOLEMY MOMEHTY. MoMeHTHas
XeCTKOCTb M-3TO ONpoKMABIBAOLWMIN MOMEHT, Mpwu
KOTOPOM BbIXOAHOW driaHeL, OnpoKMabIBAeTCs Ha
yron © = 1'. 3HayeHua M, npuBegeHsl B Tabnuvue
HOMWHanNbHbIX 3HadvyeHun (CtaTbsa 2). Yron
onpokmabiBaHus © BbixogHoro dnaHua (Puc.3.6)
onpeaenseTcs no ypaBHeHUIo:
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A

N S R SRR, |

D Ea1

A
\ 4

_ FrXa"rFa Xb
Mt

C]

output flange tilting angle [arcmin]
moment rigidity [Nm/arcmin]
radial load [N]

axial load [N]

arm of action F, [m]

a=al+a2

al=L/2

arm of action F, [m]

=z0

»

O T M

(o

yron OnpoKvAbIBaHUS BbIXOAHOMO
c¢naHua [arcmin]

MOMeHTHas xecTkocTb [Nm/arcmin]
pagmnanbHas Harpyska [N]

oceBas Harpy3ka [N]

nneyvo genctensa F, [m]

a=al+a2

al=L/2

b nnedyo gencreusa F, [m]

z o

©

D T M

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

BobixogHon dnaHeu, hMKCUpOBaHHbIN
no obomm cTopoHam.
BenunuuHa paguansHoun cunbl 2xF,

Puc. 3.6: Load and the tilting moment on the output flange /
Hazpyska u yeorn onpokudbigaHusi 8bIX00HO20 chriaHua

3.7 Torsional Stiffness, Lost
Motion and Backlash

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).

3.7 KpyTutenbHasi »XeCTKOCTb,
HeXenaTernbHbIN 3a30P U MePTBbLIN X0

B cnyyae dwukcupoBaHMa BXOOHOrO Bana U
HecyLLero kopryca OT NoBOpoTa U OOHOBPEMEHHOW
Harpy3ku BbIXOOHOMO oriaHua KpyTALWMM MOMEHTOM,
AvarpaMMa Harpy3ku OyaeT vmeTb dopmy netnu
ructepesuca (Puc.3.7a).

MepTBbIti xog (LM) - 3T0 yron noBopoTa BbIXOAHOIO
dnaHua npu BosgencTBuM *3% HOMUHANLHOIO
KpYTSLLEro MOMEHTa, U3MepAEMbIi Ha CpeaHen NMHUK
LUMPUHBI NETN rmcTepesunca, cM. Puc. 3.7a.
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| [ncTepesunc

100%

HoMuHanbHbI

0,
+3% KpyTALMUA MOMEHT

MepTBbI X0A4

Puc. 3.7a: Hysteresis curve and the definition of stiffness / [lemns aucmepe3uca u onpederneHue 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. Bearing reducers 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.

KpyTtutenbHas xectkocTb (K,) Bblpaxaetca

d ypaBHEHMWEM:

3HaveHus KpyTUTENbHON XeCcTKOCTH B Tabnuue
napameTtpoB CTaTbu 2 NpeacTaBnstoT CTaTUCTy-
YecKue 3Ha4YeHUs1 KOHKPETHOro nepeaaTovyHoro
OTHoLeHus. [ocTaBKa NOALWMMNHNKOBBIX PEAYKTOPOB
C ructepesucom u meptebiM xogom <0.6 [arcmin]
BO3MOXXHA MO XenaHuio.

XapaktepucTtuka ructepesnca TS 140-175-TB ¢
MepTBbIM XoA0M MeHblle 0.5 [arcmin] nokasaHa Ha
Pwuc. 3.7b.

Hysteresis /M'icTepesuc

600

400

200

Lost motion
MepTBbIN X0A
0.384 arcmin

-600

Torsional angle (arcsec)/ Yron noBoporta (arcsec)

-600

200 400 600

Loading (Nm)/ Harpy3ka (Nm)

Puc. 3.7b: Hysteresis curve of TS 140-139-TB / [Memns eaucmepesuca TS 140-139-TB
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3.8 Tolerances of Connecting 3.8 [lonyCKu Ha YCTaHOBOYHbIE
Parts AnamMeTpbl KOMNOHEHTOB
As according to the Standard DIN 42955 R CraHgapt DIN 42955 R
i
- o =
= / =
|
N
| Vd
/
jzp; R TR .
I 3 < 72
¥ A
/ = = /o T4] s
Fig. 3.8: Required tolerances T Series/ Puc. 3.8b: Required tolerances T Series| n
Tpebyembie donycku: T cepusi Tpebyembie donycku: T cepusi §®)
a) valid for / pevictBuTeneH ana mogenen TS 70, TS110, TS140, TS170, TS200. >
b) valid for / peictButenex anst mogenen TS80, TS240, TS300.
Tabn. 3.8: T series - model required tolerances / T cepusi: ycmaHO804YHbIe OOy CcKU
Size
BenunuuHa a b ¢ od oA
TS 60 0,015 0,040 0,038 6 k6 63 H7
TS 70 0,018 0,040 0,038 11 k6 59,3 g6
TS 80 0,015 0,050 0,038 8 k6 80 H7
TS 110 0,018 0,050 0,044 14 k6 93 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
3.9 Circumferential & Front Run- 3.9 3Ha4yeHusa paguanbLHOro n
Out Values of TwinSpin Bearing 0CeBOro 6MeHns NOALWNNHUKOBbIX
Reducers peaykropoB TBMHCNuWH

Tabn. 3.9: T series circumferential and front run-out values of TwinSpin bearing reducers [mm] /
T cepus: SHadeHusi paduarnbHo20 u ocegoeo bueHusi [mm] (Puc. 3.9)

Size
BenuuuHa T 4 R A c D
TS 60 0.007 0.020 0.015 63 h7 15.5 H6 6 H7
TS 70 0.007 0.020 0.015 70 h7 26 H6 11 H7
TS 80 0.007 0.020 0.015 80 h7 22.3 H6 8 H7
TS 110 0.008 0.025 0.015 110 h7 32 H6 14 H7
TS 140 0.009 0.025 0.015 140 h7 42 H6 19 H7
TS 170 0.010 0.025 0.015 170 h7 47 H6 24 H7
TS 200 0.010 0.035 0.020 200 h7 52 H6 24 H7
TS 240 0.013 0.040 0.020 240 h7 57 H6 28 H7
TS 300 0.013 0.040 0.020 300 h7 60 H6 28 H7
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Puc. 3.9: Circumferential and front run-out values of TwinSpin bearing reducers/
3HayeHusi paduarnbHO20 U 0cegozo bueHus

T- radial run-out of the centering diameter of the
output flange in respect to the axial face of the input
side of the case, during the rotation of the flange.

Z - axial run-out of the output flange in respect to the
axial face of the input side of the case, during the
rotation of the flange.

R- circumferential offset values of the flanges.

3.10 Vibrations

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 areducer is required.

Accelerometer installed on a defined lever arm
registers the vibration of an inertia load. Reference
measurement of peripheral acceleration and position
deviationis shownin Fig. 3.10

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 bearing reducer 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.

© SPINEA

T- paguanbHoe OveHVe YCTaHOBOYHOMO AvMameTpa
BbIXOAHOro naHua (npy ero BpaleHuu) no
OTHOLLEHMIO K TOpLY (A) BXOOHOWM CTOPOHbI HECYLLIETO
Kopnyca.

Z- oceBoe OuveHne yCTaHOBOYHOrO pAuameTtpa
BbIXOQHOro dnaHua ( mpu ero BpaweHun) no
OTHOLLEHMIO K TOopLy (A) BXOOHOWM CTOPOHbI HECYLLIETO
Kopnyca .

R- ponyck napannensHocTu conaHLeB.

3.10 Bubpauuu

CregyowmumMm cylwecTBEHHbIM MNOKa3aTenem
SBMSAOTCA KPYTUTENbHblE BMOpaUMM B OKPY>KHOM
HanpaeneHun WHepLManbHOM HarpyskvM, BegoMOMN
NoAWNNHMKOBLIM peaykTopoM. Hebonbwune
BMOpaLUMN SBMSATCA YPE3BbIYANHO BaXKHbIMW MPWU
annnukaumsix, B KOTOpbiXx TpebyeTcs To4HOoe
cnexeHne 3a KOHTypamu. Hanpumep, ueHTp
WHCTPYMEHTa KOHEYHOW TOYkM poboTa [omkeH
CrNeavTb 3a yKas3aHHOW NMHUEN KaK MOXHO TOYHEe.
Ecnu wapHupbl poboTta apoxar, NoTOM CreXxeHue 3a
nuHWen oveHb craboe. CnegylolMM NPUMEPOM
annnukauuun, kotopas TpebyeT xod pegyktopa 6e3
McKkaxeHumn, cnyxaTt pobaBOYHbIe oOcCHU
obpabaTbiBatoLLMX CTaHKOB.

AKuUenepoMeTp YCTaHOBMEH Ha Mieve pblyara u
perncTpvpyet BuGpauumM WHepumarnbHOM Harpysku.
OnopHoe wu3MepeHue BHELHen akuenepauunm wu
TNMHEeNHON HeBA3KN NokasaHbl Ha Puc. 3.10.

Xopg MNP TBMHCAMH UcKNtounTenbHO rnagkun. Mpu
BXOAHbIX obopoTax cBbiwe 500 06/MWH, NUHenHas
HeBA3Kka npeacTtasnaer npubnuantensHo 10
MUKpOMeTpoB. [py OOCTUXKEHMM U NpEeBbILLEHUN
BX0AHbIX 060poToB 900 06/MVH, 3HaYeHe aMNNUTyabI
BHeLUHero auameTpa kopobku nepegay JIPO/NPA
ctabunuanpyetcs. oatomy Mbl B3snu Ans onpe-
OeneHns 3HavyeHuss KpYTUTEenbHbIX Bubpauunn
MakcuMarbHble BxogHble 060poThl 900 06/MUH.
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Vibrations / Bubpauum
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Input speed [rpm] / BxogHble 060p0oTbI [06/MUH]
Puc. 3.10: Vibrations of the TS 170-105-TC / Bu6pauwuu npu TS 170-105-TC

3.11 Angular Transmission
Accuracy

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 bearing reducers is typically 1
arcmin or less. For geometrical reasons the TwinSpin
models smaller then TS 110 will have a moderately
higher angular transmission error. Fig. 3.11 shows an
example of the angular transmission error measured
on a specific TwinSpin reducer. The influence of load
on the angular transmission accuracy is relatively low.

3.11 ToyHOCTb YrnoBOW nepegayun

[MorpeluHOCTb yrnoBon nepegaydn - 3To pasHuua
MEXYy TEOPETUYECKMM BbIXOAHbLIM YIIIOM NOBOPOTA U
peanbHbIM BbIXOAHBIM Yrn1oOoM nNOBOpOTA.
MorpelHOCTb YrnoBoW nepeaayv B MOLUMMHUKOBBIX
peayktopax [P TBMHCNMH MeHee 1 arcmin.
MopwwunHukoBble pedykTopbl TBUHCMMH pa3mepom
bonbwe yem TS 110 xapakTepusytTcs OTHOCUTENb-
HO HEBEMMKOW NOrpPeLLHOCTbLIO YrNoBon nepegayn. Ha
Puc. 3.11 nokasaH npumep n3MepeHusi NOrpeLlHoOCT
YyrnoBOW nepefayn KOHKPETHOro peayktopa
TBUHCNUH.
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One revolution of the output shaft /OgnH o6opoT BbixogHoro dnaHua(’)

Puc. 3.11: Angular transmission error measurement/
U3mepeHue 3HadyeHus1 mogpewHocmu yanoeol nepedaqu

Measuring conditions / YcnoBusa namepeHus

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

3.12 No-load Starting Torque

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
average values for starting torque, statistically
evaluated from current production tests. Attributes in
table refer only temperature 20°C.

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

3.13 Back-driving Torque

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

© SPINEA

Mogenb: TS 140-139-TB
YcnoBus Harpy3ku: 6e3 Harpysku

3.12 NyckoBOM MOMEHT 6e3
Harpysku

lMyckoBon MoOMeHT 6e3 Harpyskum - 3TO
KBa3UCTaTUYECKNA KPYTSALLMIA MOMEHT, HeobxoauMblii
AnNS Hadvana BpalweHus BxogHoro Bana TC
NOALLUMMNHMKOBOrO PEeAyKTopa, €Cn Ha BbIXOAHOM
dnaHue He nNpumMmeHsieTcs Harpyska. CtaTucTuyeckue
cpefiHWe 3Ha4eHus MNYCKOBbIX MOMEHTOB MO
UCMbITAHNAM pearbHOW NPodyKLMK Npu Temneparype
20°C npvBogsaTcA B Tabnuue.

Mpu 3HayYeHMsiXx TemnepaTypbl KOpPobky nepegay
Hmxke 20°C nyckoBble MOMeHTbI ByayT 6oree BbICOKUeE.
TpeboBaHMa K cneumanbHbIM annankauyuam
NPOKOHCYNLTUPYITE, NOXarnyncTa, ¢ NPON3BOAUTENEM.

3.13 Bo3BpaTHbIA MOMEHT

BosBpaTHbI1 MOMEHT  9TO MOMEHT, MpuUMe-
HEHHbIV Ha BbIXOgHOM chnaHue u obssateneH ans
Havana BpaLLeHWsi BXOAHOro dhriaHua, KOTopbli He
Harpyxaetca. B Tabnuue napametpoB Ctatbu 2
HaxoOAaTcs cpefHWe 3HavyeHus BO3BpPATHOrO
MOMeEHTa. OTW CTaTUCTUYEeCKNe CpPefHUe 3HaYeHwus
NPVBOASTCS MO UCTIbITaHUSIM pearibHOM NPOAYKLUN.
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3.14 Maximum Tilting Moment of
the Input Shaft (M._,)

Since the input shaft is supported on both sides by
roller bearings, radial loads F,, may be applied to the
input shaft. The tilting moment on the input shaft,
resulting from radial load (Fig. 3.14), can be calculated
as follows:

M., allowable tilting moment [Nm]
M,,=F.xa

a arm of action [m]

F.. radial load [N]

Allowable tilting moment M
provided in Tab. 3.14

on the input shaft are

cin

Tabn. 3.14: Allowable tilting moment M, on the input shaft under rated conditions as per Rating tablesin chap.2/

cin

Honycmumbil onpokudsigarouuti MomeHm M., Ha 8X0OHOM gasie npu ycrogusix npueedeHHbIX 8 mabnuyax

napamempos Cmamsbu 2.

Size /| BenuuuHa

TS 60

TS 70

TS 80

TS 110
TS 140
TS 170
TS 200
TS 240
TS 300

3.14 OonycTUMbIA OMNPOKMU-
OblBalOWMA  MOMEHT Ha BXOOHOro
Bana(M,,)

Tak kak BxogHou Ban TC pegyKTopoB yCTaHOBIEH
Ha 000OMX KOHLAax B PONMKOBbLIX MOALUWMHMKAX, €ro
MOXHO pagmanbHO HarpyxaTtb. OnpokuabiBaoLLMN
MOMEHT Ha BXOOHOM Bane, Kak pesynbTart
paguansHou Harpysku (Puc. 3.14), BblumMcnseTcsa no
cneayoLemMy ypaBHEHUIO:

M, oonycTumbIi onpokuabiBaroLwmin momeHT [Nm]
M., =F..xa

a nnedyo cunbl Harpysku [m]
F.. pagnanbHas Harpyska [N]

[onycTumble 3Ha4eHNs1 ONPOKMAbIBAOLLErO MOMEHTA
M., Ha BxogHOM Bane npueegeHbl B Taobn. 3.14.

M., [Nm]

6

11
16
35
68
126
157
260
378

—]
=
>
n

2.
>

-
<

T

Puc. 3.14: Radial load of the input shaft/
PaduarnbHasi Haepy3ka Ha 8xo0HoUl ean

3.15 Efficiency Chart

The efficiency of the TwinSpin bearing reducer
depends on the given lost motion, input speed, load,
the grease temperature, and the TwinSpin size. Fig.
3.15 shows an example of an efficiency curves of
bearing reducer.

3.15 Ouarpamma K.n.Ag.

K.n.o. MNP TBuMHCNMH 3aBUCUT OT 3HaYeHUn
MepTBOro XoAa, BXOAHbIX OOOPOTOB, Harpysku,
Temnepatypbl CMasku W BeNWYUHbI peaykTopa
TeuHCnuH. Ha Puc. 3.15 nprBeaeHbl kpuBble K.n.4.
136paHHbIX MOALLMMHMKOBBIX PEAYKTOPOB.
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Ounarpamma k.n.a.

90
80
70
60
= 50
g 40
=
v S0 —— rpm 500
20 / —— rpm 1000
10 rpm 1500
0 / —— rpm 2000
T T T T T T T
0 07 14 21 28 35 42 49
BbixogHon momeHT [Nm]
Nz=50Nm
H =0,70 arcmin
LM = 0,38 arcmin
TS 70/87 -TB

Temperature NT BR / Temnepatypa NT LR =45 °C

Onarpamma k.n.a.

90
80
70
g 60
" 50
=% —— rpm 500
c n —— rpm 1000
¥ 30 / rpm 1500
20 - —— rpm 2000
10 / —— rpm 2500
— rpm 3000
0 T T T T T T T T
0 14 28 42 56 70 84 98 112
BbixogHon MmomeHT [Nm]
N.=122Nm
H = 0,43 arcmin

LM = 0,34 arcmin
TS 110/89 - TA
Temperature NT BR / Temnepatypa NT LR =45 °C

[varpamma k.n.a.

0SS

—— rpm 500
—— rpm 1000
rpm 1500
— —— rpm 2000
—— rpm 2500
—— rpm 3000
T 1 T T 1 T T T T T T T T T T T
0 31 60 91 121 152 182 213 244 274 305 366 397 425 456 486
BbixogHon momeHT [Nm]
Nz=495Nm

H = 1,0 arcmin

LM = 0,85 arcmin

TS 170/125TC

Temperature NT BR / Temnepatypa NT LR =60 °C

Onarpamma k.n.a.

90
80
70

< 60

X

o

= 50 Z

= 40 /

g 30

X / —— rpm 500
20 / —— rpm 1000
10 rpm 1500
0 l —— rpm 2000

T T T T T T T T T T T

0 07 14 21 28 35 42 49 56 63 70 77
BbixogHon momeHT [Nm]

Nz=78Nm

H = 0,87 arcmin

LM = 1,0 arcmin

TS 80/97 - TB

Temperature NT BR / Temnepatypa NT LR =45 °C

Ounarpamma k.n.a.

90
80 //fj‘
70
O\E 60
" 50
=) ——rpm 500
c g ——rpm 1000
X 30 rpm 1500
20 ——rpm 2000
10 / ——rpm 2500
——rpm 3000
0 T T T T T T T T
0 31 60 91 121 152 182 213 244
BbixogHon momeHT [Nm]
N.=268Nm
H = 0,50 arcmin
LM = 1,0 arcmin

TS 140/69 - TA
Temperature NT BR / Temnepatypa NT LR = 60 °C

[varpamma k.n.g.

100
0 —
80
70

X 60

.50

S o0 1L/ — rpm 500

= /// —— rpm 1000

X 30 //// rpm 1500
20 —— rpm 2000
10 —— rpm 2500

—— rpm 3000
0 I T T T T T T T T T T T T T T
1 61 122 183 245 306 367 426 487 548 610 671 732 791 852
BbixogHon momeHT [Nm]
Nz=890Nm

H =10,71 arcmin

LM = 0,48 arcmin

TS 200/125TC

Temperature NT BR / Temnepatypa NT LR =60 °C

Puc. 3.15: Efficiency charts / Juaepammbl K.1.0.
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3.16 Rotary Direction and
Reduction Ratio

In the following equations, +i,, represents input
and output rotation in one direction, -i,, represents HanpaBnenun, -i.,.
input and output rotation in the opposite direction. The

w

available reduction ratio “i” values are provided in the

rating tables in chapter 2.

speedinput

i =
out
sPeedoutput

XapakKTepUCTUKU MOLWLHOCTMH

3.16 HanpaBneHue BpalleHUa U
nepeagartoyHoe OTHOLUEeHUue

B crepyrlolmx ypaBHeHUsIX +i,, NpeacTaBnser
BXOOQHOE W BbIXOAHOE BpalleHne B OAHOM
npeacTaBnsieT BXOAHble U
BbIXOOHble 00OPOTbI B MPOTUBOMOMOXHOM Hanpas-
neHnn. 3HayeHUss nepedaTovHOro OTHOLeHUst “i”

nepeuncnsaoTcs B Tabnuue napametpos Ctatem 2.

speedinput

i, =
out
Speedoutput

Tabn. 3.16: Rotary direction and reduction ratio/ HanpaeneHue epaweHusi u nepedamo4yHoe OmHoWweHue

Speed
Reduction
Penykuus
cKkopocTtu Input / Bxopa;:
Input shaft / BxogHown Ban
Output / Bbixopa:
Output flange / Bbixog. cdonaHewy
Fixed / XKecTko:
Case / Hecywuuii kopnyc
iou( - I
Speed
Acceleration
MoBbiweHne
ckopocTtu Input / Bxoa:
Output flange / Bbixoa. donaHel
Output / Beixopa:
Input shaft / BxogHow Ban
Fixed / XXecTko:
Case / Hecywuii kopnyc
1
| = -
|
Differential
configuration
OundbdepeH-
umnarnsHoe
pacrnonoxeHve

All three parts can rotate
Bo3MoXHbI ABUXEeHUS
BCEX Tpex Yyacteun

Input / Bxoga:

Input shaft / BxogHoi Ban
Output / Bbixon:

Case / Hecywmii kopnyc

Fixed / XXecTko:

Output flange / Beixog. conaHey,

i, =i+

out —

Input / Bxopa:

Case / Hecywui kopnyc
Output / Bbixopa:

Input shaft / BxogHow Ban
Fixed / XXecTko:

Output flange / Bbixog. donaHey,

Suimg

Input / Bxoa:

Output flange / Bbixoa. conaHew,
Output / Bbixon:

Case / Hecywun kopnyc
Fixed / XXecTko:

Input shaft / BxogHon Ban

o
=)

. i+
| =

Input / Bxoa:

Case / Hecywyuii kopnyc
Output / Bbixona:

Output flange / Bbixoa. dnaHew
Fixed / XXecTko:

Input shaft / BxogHon Ban

o1 i
i=— i=—
i+1 i+1
Input / Bxoga:
|
b &
Output / Bbixoa; \\ ‘\
-

Fixed / XXecTko:
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4 N3BUPATENBbHAA NPOLIEAYPA

4.1 Working Cycle Diagram

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

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

t, accelerationtime[s”]

t, constantmotiontime[s”]
t, decelerationtime[s”]

t, idletime[s”]

t  working cycle time[s]

n, average inputspeed atacceleration [rpm]

n, input speed at constant motion [rpm]

n, average input speed at deceleration [rpm]

n,., maximum input speed [rpm]

F. radial output flange load [N]

F.. F.,, Fs, 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 axial load effects arm F, [m],

i reduction ratio

4.1 Ownarpamma pab6oyero umkna

T, MaKc BbIXO4HOW KpyTsLLumiA MOMeHT npu nycke [Nm]
T, BbIXOOHOWN KPYTALLMIA MOMEHT BO BpeMs

ycTaHoBuBLUerocs pexvma [Nm]

T, Makc. BbIXOAHOWN KPYTALLMIA MOMEHT Mpu

TopMoxkeHun [Nm]

T ox MAKCYManbHbBIN BbIXOAHOW KPYTALLMA MOMEHT

npv aBapunHom octaHose [Nm]

. Bpems pasroHa[s’]
, Bpems ycTaHoBMBLLIerocs pexuma [s”]

. MepTBbIiixoa[s']

t
t
t, Bpems TopMoxeHus [s]
t
t

Bpemsi paboyero umkna[s’]

n, cpenHue BXodHble 000pOThI MpK Nycke [06/MUH]

n, BXOAHblE 06OPOTLI MPY YCTAHOBMBLLEMCSI
pexume [06/MyH]

n, cpeq. BxogHble 060pOoTbI MPU TOPMOXKEHNN [00/MUH]

n,.., MakcumMarbHble BXOAHble 060pOTbI [06/MUH]

F, papunanbHasg Harpyska BbixogHoro dnaHua [N]

F.. F,, F, pagwanbHas Harpyska Ha BbIXOAHOM
dnaHue BO Bpems pa3roHa, yCTaHOBMBLLErOCH
pexuma n TopmoxkeHus [N]

F, oceBas Harpy3aka BbixogHoro cpriaHua[N]

a nnevo BO3JenCcTBUSA paguansHon Harpy3skm F [m]

b nnevoBo3gencTBMA oceBon Harpy3ku F,[m]

i nepemaTovHOE OTHOLLEHME

T1
3 A\
o| T2
o
5
o
5
(@)
T3
n2
K n3 /
2l n1
2]
5
o
[
- t1 t2 t3 t4 time ,

Puc. 4.1: Working cycle / Pabo4ul yukn

In case the working cycle is different from the one
shown, please supply the drawing and values of your
working cycle. These values are important, so that we
can effectively determine the lifetime of the TS bearing
reducer.

© SPINEA

B cnyyae otnuumns paboyero umkna oT nNoka3aHHOro
OOCTaBTe HaM, MoXanyincra, YepTex U 3Ha4YeHus
Bawwero pabodyero umkna. 3Tv faHHble BaXKHble ANg
npaBUIbHOTO oOMpeaeneHns [AOfITOBEYHOCTU
noaLwumnnHuKoBoro peaykropa TC.



4.2 Selection Flowchart

N3bupaTenbHas npouepypa

4.2 Bnok-cxema nsbuparenbHoOMn
npoueaypbl

1.Pacuet cpeHero BbIXogHOrO 0.3
KpyTsero momeHTa (T,) 10 10 10
‘ T - tyny Ty 3 +t2n2T23 +...+tnnnTn3
0=

2. Pacyet cpegHux
BXOAHbIX 060pOTOB (N,)

a

3. MpepnBapuTenbHbIv BbIGOp
peaykTopa no Tabnuue
HOMWHASIbHbIX 3HAYEHW

ting +ton, +..+ N,

tny +ton, +..+ 1N,
i+t ++ 1

KOppeKLlI/Iﬂ BENNYMHbI peayKkTopa

v

4. Pacuet gonroseyHoctu (L)

NI NOHMXEHWEe Harpyskun

T: HOMMWHanNbHbIV BbIXOAHON KPYTALLMIA MOMEHT
Ny HOMWHanbHbIE BXOAHbIE 060POTHI
k HommHanbHasi gonroBeyHocTb (6000 4.)

8. NpoBepka MOMeHTa

L= Tpebyemas [onroBe4HOCTE Her
5. Mposepka

— 3hhEKTUBHBIX n.sng

o6opoToB

Het

| 6. MpoBepka BXOAHbBIX nsn,,,

obopoTtoB

Cratbs 3.4
Het
7. MNposepka nyckoBoro T, T.S2xT,, or

- 1 TOPMO3SILLEro T, T.$2.5xT,

MOMeHTa T, T,<2.5xT,

Het
T.S5xTx

— npu aBapuitHoMm
TOPMOXEHWUU

\{

!

I'IpOBepKa €MKOCTU rMaBHOro
ponuKonowunnHuka

o~ F. xa+F, xb
My

9. Nposepka yrna
onpokuabiBaHus (©)
BbIXOAHOro hnaHua

(©)=<Tpeb. yron

0,3

Het

10. . MpoBepka
BHeLLHel Harpysku

Cratba 3.5

Hert

nexut B obnactu

Lhr=Tpe6. tyng +ton, +.+ 1N,

0 10 10
t1n1Fr13 +t2n2Fr23 +...-¢—tnn"Fm3
Fra =
fonroseu.

n
Nout = Ta
10
15 [Fr | 3
Ly =k r_R]
M., F, ) ' Nout [Fra

KoHeuHbIli BbIGOp
peaykTopa

Ans n3bpaHHoro

M.=F. xa+F,xb

Puc. 4.2 Brok-cxema usbupamernbHol rnpoyedypbl

© SPINEA
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2. Calculation of the
average input speed (n,)

a
3. Preliminary reducer selection
from the rating table

1. Calculation of the 0.3
average output torque (T,) 10 10 10
‘ T 4T, 3 4 t2n2T23 +ot tnnnTn3
W=

ting +ton, +.+tn,

1 n. = tng +ton, +. +tny
t+t + 4+t

| Correction of the reducer size o
{ or reduction of its load
4. Service Life 10 .
calculation (L,) Ly =kx R [Tr |3 T, nominal output torque
n, T, n; nominal input speed
k = 6000
L,2desired service life No
5. Effective
<
B speed check Na=Ne
6. Input No
. Inpu <
B speed check na=N
See Chapter
34 No
| | 7. Acceleration and 1"?3";?”
i 15 1552.9X 15
breaking torque check T T <2 5xT
[ 8. Emergency torque T..<5xT,
check
No
Main roller bearing F. xa+F, xb
capacity check 0= -
t
9. Output flange deflection .
a‘r)wgle (GE; check (©)=<desired angle 03
010 10"

No

10. External load
check

See Chapter 3.5
No

© SPINEA

t1n1F,13 +t2n2F,23 +...+tnnnFm3

ting +ton, +.+tny
Lhr>desired life

n
Nout = fa
10
L8 [F,R] 3
. A hr = =
(M., F,) lies in Nout | Fra Final reducer

the range for
reducer

selection

M,=F.xa+F,xb

Fig. 4.2 Flowchart



4.3 Selection Example

* Input data - Selection conditions

Acceleration torque T,=420 Nm
Constant torque T,=310 Nm
Breaking torque T,=520 Nm
Emergency torque T,.,=1500 Nm
Avg. accel. input speed  n,=1500 rpm
Constant input speed n,=3000 rpm

Avg. breaking input speed n,=1500 rpm

Radial load F=1500 N
Axial load F,=1500 N
Radial force tilting arm a,=0.15m
Axial force tilting arm b=0.2m

Max. Allowable output flange deflection

angle 0,.=3 arcmin.
Acceleration time t,=0.3sec.
Constant speed time t,=0.5sec.
Breaking time t,=0.2sec.

* Calculation example

1. Calculation of average output torque (T,)

10

N3bupaTenbHas npouepypa

4.3 Mpumep nsounpartenbHou
npoueaypbl

* BxopgHble faHHbIe - ycrioBusi BbliGopa

MomeHT npu nycke T,=420 Nm
MoMeHT npu yCcTaHoB. pexunme T,=310 Nm
MoMeHT npu TOpMOXKEHUN T,=520 Nm
MomeHT npu aBapuinHom octaHoBe  T.,=1500 Nm
CpegHue BxoaHble obop. npu nycke  n,=1500 rpm
Bxoa. obopotbl npu yctaHos. pexxume  n,=3000 rpm

CpenHuve Bxof. obop. npu TopmoxeHun n,=1500 rpm
PagvanbHas Harpyska F=1500 N
OceBasi Harpyska F.=1500 N
[Mneyo onpokua. nNpy Bo3aen. pag. cunbl a,=0.15m
lMreyo onpokva. Npy Bogaen. oceson cnrbl b=0.2m
[Jonyc. yron onpokuabiBaHWs BbIXOOHOTO

dnaHua 0,.=3arcmin
Bpewms pasroHa t,=0.3 Sek.
Bpewms ycTaHoBMBLUErOCS pexmnma t,=0.5 Sek.
Bpemsi nepepebiBa t,=0.2 Sek.

* MMpumep pacueta

1. Pacuer cpeg. Bbixoa. kpyTsero momeHTa (T,)

—]
=
>
n

2.
>

03

10 10 4

0.3x1500x 420 3 +0.5x3000x310 3 +0.2x1500x520 3

Ta =

=379.6Nm

0.3x1500 + 0.5 %3000 +0.2x1500

2. Calculation of average input speed (n,)

_ 0.3x1500 +0.5x 3000 +0.2x 1500

2. PacueT cpegHux BXxogHbix 060poToB (Nn,)

= 225006/Mu1H

a

3. Preliminary reducer selection from the rating
table (Chapter 2): TS170141TC

Technical specifications of the reducer selected:

Rated torque T.=495 Nm

Rated input speed n, =2 000 rpm
Max. torque T.=1238 Nm
Emergency torque T, =2475Nm
Effective input speed n, = 2 500 rpm

Max. input speed
Tilting rigidity

N,..= 4 000 rpm
M, = 705 Nm/arcmin.

0.3+0.5+0.2

3. TlpegBapuTenbHbIv BoIGOP pegykTopa no tabn.
HOMUHanbHbIX 3HaYyeHun (Ctatbsa 2): TS170141TC

Tex. cneundukaumm n3bpaHHoOro pegykropa:

HoMWHanNbHbIN MOMEHT Tx=495 Nm

HomuHanb. BxogHble 060poTbl  n,= 2 000 rpm
MakcumanbHbIi MOMEHT Tow= 1238 Nm
MomeHT npu aBap. octaHoBe T,.,=2475Nm

SdekTnB. BXOAHBIE 0OOPOTHI
Makcum. BxogHble 060poThI
OnpoknablBatoLLast XXecTKoCTb

n, = 2 500 06/MvH
n,. =4 000 06/MyH

max

M,=705Nm/arcmin

Max. tilting moment (F,=0)M.., =2 430 Nm Makc. momeHT onpok. (F,=0) Memax = 2 430 Nm
Max. radial force Fruex = 19300 N PagunanbHaga cuna F.nex = 19300 N
Max. axial force (M;=0) F,,.. =27 900N Makc. ocesas cuna (M_=0) F,me =27 900 N
4. Service life calculation (L,) 4. Pacuet gonroeyHoctu (L,)
10
Lh :eooox@x(ﬁj 3 _12919 vac
2250 | 379.6

5. Effective speed check (n,, n,)

5. TlpoBepka adpdekTnBHLIX 060pOTOB (N, N,)

(n, = 2 250 ot/min) < (2 500 rpm = n,) OK

6. Input speed check (n,, n,.,)

6. [lNpoBepka BXxoAHbLIX 060POTOB (N,, N

max)

(n, = 3000 ot/min) < (N,,., = 4000 ot/min) OK

67
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7. Accelerating and braking torque check
(T1! T31Tmax)

(T, =420Nm) < (T,.,
(T, = 520Nm) < (T,

8. Emergency braking torque check (T,,)

7. TpoBepka MOMeHTa Npwv NMycke 1 TOPMOXEHUN
(T17 T3!Tmax)

1238Nm) OK
1238Nm) OK

8. TlpoBepka MoMm. npu aBapuinHoM ocTtaHoBe (T,,)

(T... = 1500 Nm) < 2475 Nm OK

9. Output flange tilting angle check (©)

©

1500 x 0.1885+1500x0.2 582.75 _

9. TlpoBepka yrrna onpokuabIBaHUsi HA BbIXOLHOM
dnaHue (©)

705
10. External load check (F, F,, M.)

Tilting arm (see fig. 3.6)

a=al+a2;

705

0°0'49") < (@max = 3') OK

10. MNMpoBepka BHeLLHew Harpy3ku (F,, F,, M,)

Mneyo onpokuabiBaHua (Cm. Puc.3.6)

al=L/2=77 mm/2 =38.5mm =0,0385 m
a=0.0385+0.15=0.1885m

(F, = 1500 N) < (F,., =19 300 N) OK

Service life calculation (L,,) at radial force
F,=1500 N

Output speed / BbixogHble 060p0oThI

Liyr = 6000 x —>_
o “15.95

Tilting moment on the output flange

2250
Nout = >~ = 1595

15 19250
1500

Pacuet ponroseyHocTtu (L,,) npu paguansHomn
cune F,=1500 N

10

J 3 _27.9x108 hrs.

MomeHT onpokuabIBaHMA Ha BbIXOAHOM chrnaHue

M, = 1500 x 0.1885 + 1500 x 0.2 = 582.75 Nm

Maximum allowable tilting moment at axial force
F,=1500 N

Mc allow. =Mcmax— 5
amax

Memax *Fa _ 5,5, 24301500

MakcumanbHbI AONYCTUMbIA MOMEHT
onpokuabiBaHusA npu oceson cune F, = 1500 N

=2300Nm
27900

(M, = 582.75) < (M. .., = 2300 Nm) OK

Based on Chapter 3.5, a point with the coordinates
of (M., F,), i.e. (682.75 Nm; 1.5 kN),

lies inside the range for the selected TS 170
reducer.

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

For easier selection of the TwinSpin bearing reducer,
you can request the TwinSpin Selection Assistant
selection software or you can directly download it from
our Internet web page www.spinea.sk.

© SPINEA

Wcxopsa n3 Cratbmn 3.5 - koopauHatsel Toukn (M, F,),
T.€. (682.75 Nm; 1.5 kN), HaxogAaTcst B npegenax
obbema nsbpaHHoro pegykropa TS 170.

Tak Kak Oblnv BbINoNHeHbI Bce TpeboBaHus, BbIGop
penyktopa TS 170-141-TC siBNAeTCA NpaBUIHbIM.

Ona 6Gonee ynobHoro BbIGOpa NOALUMMAHMKOBOIO
peayktopa TeBuHCnMH Bbl MoxeTe BocTpeboBaTb
nporpammy TwinSpin Selection Assistant, nnu Bel
MOXXETE YCTaHOBUTb €€ NPSIMO 13 HALLEero MHTEPHET-
canTa: www.spinea.sk.
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Assemblyinstruction

5 PYKOBOACTBO K MOHTAXY

To get the maximum performance from TwinSpin
bearing reducer, 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 department or your local
sales representative for further assistance.

5.1 Examples of Installation

The most frequent connection types between the
TwinSpin bearing reducers and servo-motors.

¢ Description of T model installations:

a. Direct connection with a motor, sealed motor
shaft, same motor shaft diameter and reducer shaft
diameter.

b. Direct connection with a motor, non-sealed
motor shaft, same motor shaft diameter and reducer
shaft diameter.

c. Connection with a motor through clamp-keyway
reduction shaft, motor shaft diameter bigger then
reducer shaft diameter, non-sealed motor shaft.

d. Connection with a motor through flexible wave
coupling, motor shaft diameter bigger then reducer
shaft diameter, non-sealed motor shaft.

e. Example of a pinion driven reducer.

Fig. 5.1 provides examples of possible reducer
variations, connections and sealing methods. In case
of direct connection (case a, b, ¢, d, e) of the reducer to
the motor shaft, tolerances must be observed in order
to avoid uncontrolled bending stress of the motor shaft
and excessive bearing load. The tolerance values are
specifiedinthe Tab. 3.8.

When installing the reducer, observe the
dimensional tolerances of mounting diameters and
prevent the reducer from contamination and/or
lubricant leakage. For this purpose, see Fig. 5.2a and
Fig.5.1.

Motors that fulfill the standard flange and keyway
tolerances as specified in the Standard DIN 42955 are
acceptable for standard applications. To take the full
advantage of the performance and lifetime
characteristics of the TwinSpin and for high precision
application the manufacturer recommends to choose
motors that fulfill the Standard DIN 42955 R. The sales
Department will be pleased to provide you with further
information about these standards or to provide you
with technical assistance for your specific application.

Further examples of possible installations are
available in the TwinSpin Application Handbook.
Please contact the sales department or your local
sales representative for further detail.
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[Ona [OCTMXeHUs MaKcuMMarnbHOW NpOoU3BO-
OVTENbHOCTY NOALLMIHUKOBOTO peaykTopa TBUHCIUH
HeO6XO/J,I/IMO yoendatb BHMUMaHWE YCTaHOBKe,
TOYHOCTU MOHTaXa, YnioTHEHUIO N CMa3ke.

MpucnocobneHne coeguHeHus dnaHeu-
ABuraTenis BO3MOXHO M0 3anpocy. B crniyyae kakux-T1o
HesicHocTel obpaTtutech, noxarnyincTa, ¢ Bonpocamm
K KOMMEepYeCKOMY OTAENy Win K CBOeMY MECTHOMY
Toprnpeny.

5.1 Mpumepbl ycTaHOBKMU

Camble 4YacTble cnocobbl KpenneHust noa-
LWIMMHUKOBBLIX peaykTopoB TBUMHCNMH © cepBo-
asuratenen.

e OnucaHue yctaHOBKM T cepum:

a. [llpsmoe coeavHeHue ¢ ABurartenem,
YMNOTHEHHbIN Ban ABUratens, CXOAHbIN AnameTp
Barna ABuratensi U AMameTp Barna pegykropa.

b. TlpsMmoe coennHeHue ¢ gBuratenem,
HEeYMMOTHEHHbIN Ban ABUratensi, CXOAHbIA AnaMeTp
Bara Asuratensi u AMameTp Bana pegykropa.

c. CoeguHeHwne c gBureTenem nocpeacTsom
nepexogHoro Bana, KIMHOBOTO xenba 3aXVMHOro
npubopa, AnameTp Bana Asurarens donblue
AvameTpa Bana peaykrtopa, HeynioTHEHHbIN Ban
aBuratensi.

d. CoepguHeHwve c gBuraTenem npv NOMoLLm
npucnocobnMBaemMoro BOfHUCTOrO CLENMeHns,
AvameTp Bana apurartens bonblue gnamerpa Bana
peaykTopa, HeynroTHEHHbIV Ban ABuraTens.

e. Pepnyktop BeOomblIN LLeCTEPHEN.

Puc. 5.1 copoepxuT npumepbl BO3MOXHbIX
Bapvauuii peaykTopa, KpenneHuin U  yninoTHEHUS.
B cnyyae npsmoro coeguHeHusi (Npumepsl a, b, c, d)
penykTopa v Bana Asuratens, AormkHbl cobnoaatbes
OOMyCKM 13-3a NpeaoTBpaLLEHNS HEKOHTPONMPYEMOTO
rmboYyHOro Hanps>keHua Bana ABuraTens wu
Yype3aMepHoOW Harpysku. 3HayYeHus [OO0MyCcKoB
npveeaeHsbl B Tabn. 3.8.

Mpu ycTaHOBKe pepykTopa Heobxoommo
cobnopgatb A0OMYyCKM Ha pasMepbl  YCTaHOBOYHbIX
OVaMETPOB U NPeaoTBPaTUTbL 3arpsi3HEHNE UIKN YTEYUKY
cMa3skm n3 pegykrtopa. Cm. Puc. 5.2 Puc. 5.1.

[OBuratenn, KoTopble COOTBETCTBYIT
TpeboBaHMAM Ha [OMyCcK CTaHOapTHOro dnaHua u
KINMHOBOIO enba B cornacum ¢ EBponerickoi Hopmoi
DIN 42955, moryT ctangapTHO ucnonb3osatbcs. Ons
ncnonb3oBaHua obuen nNpou3BOAUTENBHOCTMU,
ponroseyHoct P TBMHCNWMH W  BbICOKOTOYHOM
annnukauum, Npon3BoauTeNnb pekoMeHayeT nsbnpartb
OBUratenu, KOTOpble COOTBECTBYIOT TpeboBaHMAM
Esponewickon Hopwmbl DIN 42955 R.  Kommepuyeckuin
oTAen c yaoBOMbCTBMEM MpenocTaBuT Bam
JanbHenwmne wuHgopmaumm o6 3TMX HOpMax, Wnn
npeanoxuTt Bam TexHuyeckoe copencteue
kacawuleeca Bawmx KOHKpEeTHbIX anniukauum.
[anbHenwmne BO3MOXHOCTW YCTaHOBKM Bbl MoxeTe
Hantm B TBUMHCHUH - MpUKNagHein 1 CEPBUCHBLIN
maHyarn. ObpatuTech, noxanymncra, K KOMMEPYECKOMY
oTAEny Uu K CBoeMy MECTHOMY TOPrrpeay.
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Cepsopguratenb MpomexyTouHbil chnaHel,  TBUHCAMH

Kpennexue
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YnnoTHeHue sana
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Cepsogsuratens YnnotHeHve Bana TBUHCNUH Cepsopgpuratens MpomesxyTouHslit hnarel, TBUHCAMH Kpennenne
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O-KonbLO

Kectkan mydra

-C-

TeuHCnnH

Lnn p mydTa Bana

-d-

WecTepHsa

-e-

Puc.5.1: The most frequent connections / Camble 4acmble criocobbl KpernneHusi

5.2 Installation Procedure

Prior to installation, wipe off the conservation oil
layer from the reducer's surface with a clean and dry
cloth. If the surface is dirty, use a cloth soaked in a
suitable solvent (C6000 thinner, industrial petrol). It is
important to prevent the thinner from penetrating into
the reducer. Degrease the contact surfaces of friction-
type connections.

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

5.2 PykoBoAcCTBO K YCTaHOBKE

[o ycTaHOBKU LienecoobpasHo yCcTpaHWUTb Cron
Macrna C MNOBEPXHOCTU pedyKTopa YMCTOM Cyxow
TpAnkon. B criyyae MOBBILWEHHOTO 3arps3HeHus
MOXHO WCMNOMb30BaTb TPSANKY MNPONUTAHHYIO
nogxoasLmMm pacteoputenem (pasbasutens C6000,
TEXHUYecKnn OeH3WH), Mpu 3TOM NpenoTBpaTUTh
nonagaHve pacteoputensi B peayktop. C KOHTaKTHbIX
NOBEPXHOCTEN COEAMHEHUA 0 MOHTaxa yCcTpaHuTb
CMa3ky.
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Fig. 5.2b: Typical installation example / Tl Ipumepbi 803MOXHOU ycmaHO8KU
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5.3 Dimensions and Tolerances
for Connecting Parts

5.3 Pa3mMepbl 1 4ONYCKU Ha
yCTaHOBOYHbIE ANnaMeTpbl

Tabn. 5.3a: Dimension table forinput and output flanges of TwinSpin bearing reducer series T [mm] (Fig. 5.3a)/
Tabnuuya pa3mepos 8x00HbIX U 8bIX0OHbIX gpniaHues [P TeuHCruH, T cepusi [mm] (Puc. 5.3a)

BenmumHa ©@Ag6 @Bh9 @C™ @D oE
TS 70 59,3 57,9 57,9 34 28
TS 110 93 90 90 36 29
TS 140 119 116 112 48 39
TS 170 145 142 138 54 44
TS 200 170 167 167 62 48
BenvunHa @GN 9P H7 R s oT
TS 70 4,3 70 58 64 3,2
TS 110 6,4 110 88 100 5,8
TS 140 6,4 140 115 127 6,4
TS 170 8,4 170 140 156 8,4
TS 200 10,5 200 165 183 10,5
BenmuuHa C1°*° c2 C3 E1H12 E2
TS 70 1,4 0,7 5 3,2 1
TS 110 2 0,7 ) 9,8 1,3
TS 140 2 0,7 5 6,4 1,3
TS 170 2 1 5) 8,4 1,3
TS 200 2,5 2 5 10,5 1,5
BermuvmHa G4 G5 H1 M2 '
TS 70 8,5 2,8 55 - R 0,2
TS 110 ) 1,5 6 1,4 R 0,5
TS 140 9 1,5 3,5 1,4 R 0,5
TS 170 <) 0 3,5 21 R 0,5
TS 200 12 2,5 8 21 R 0,5
BenununHa Konbuo O B*
TS 70 Viton-FPM70
TS 110 33.5x1 Viton-FPM70
TS 140 43 x1 Viton-FPM70
TS 170 48x1.5 Viton-FPM70
TS 200 54 x1.5 Viton-FPM70
* Note:

Sealing types indicated are shown only as examples.
The shown examples do not in any way indicate that
these are the only alternatives available, or that these
are the best or recommended alternatives by our
company. There are many other alternative
manufacturers available on the market, so please
chose at your own discretions. It is though imperative
that you maintain the recommended size of the
sealing as indicated.

All shaft seals and O-rings can be supplied through
SPINEA on demand, please contact the sales
department or your local sales representative.

© SPINEA

OF H8 2G OH 2J j6 oK™* oL
30 64 22 26 - 42
32 100 24 32 33 69
42 127 34 42 43 92
47 156 39 47 48 110
52 183 43 52 53 131

A1 A2 A3 B1 B2 B3
R2 R 0.8 - 0.3x45° 0.3x45° 0.3x45°

R 0.8 R 0.8 R0.2 0.3x45° 0.5x45° 0.5x45°
R 0.8 R 0.8 R0.2 0.5x45° 0.5x45° 0.5x45°
R 0.8 R 0.8 R0.3 0.5x45° 0.5x45° 0.5x45°
R 0.8 R0.8 R0.3 0.5x45° 0.5x45° 0.5x45°

E3 F2 F3 G1* G2 G3"%
5 2,7 R 0.5 2,8 4.3 -
5 4,5 R 0.5 3,5 6 0,7
5 2 R 0.5 3,5 6 0,7
5 815 R 0.5 3,5 7 1,1
5 55 R 0.8 5,5 7,5 1,1
K1 Konbuo O A*
0.2x45° 55 x 1 Viton-FPM70
0.2x45° 88.62x 1.78 Viton-FPM70
0.2x45° 114 x 1.78 Viton-FPM70
0.2x45° 140 x 1.78 Viton-FPM70
0.2x45° 165 x 2 Viton-FPM70

MacnsHoe ynnoTtHeHue C ABOWHbIM KpaeM*

20x30x5 FPM 585
22x32x6 FPM 595
30x42x6 FPM 595
35x47x7 FPM 585
38x52x7 FPM 585

* 3amevaHue:

M3roToBrneHHblE YMMOTHEHMST MOKasaHbl TONMbKO B
BUAe npuMepoB. He npenoctaBnsioTcs B KayecTse
BO3MOXHOW anbTepHaTWBbl WU YMECTHOTrO
pekomMmeHayeMoro peuweHus. Ha pbiHKe
npeanaratTcs MHOMMe Apyrue anbTepHaTUBhbl, HO 3TK
ABNSIOTCH HaWMM Hoy-xay. Pasmep ynrnoTHeHus
noKakeTcsi BO BpeMsi cepBuca.

Bce ynnoTtHenns BamoB u O-konbua MoryT ObiTb
OOCTaBneHbl MO 3anpocy MOCPEACTBOM  OUPMbI
CnuHea vnun MeCTHbIX TOPrMpeaos.
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Puc. 5.3a: : Dimensions for input and output flanges of TwinSpin bearing reducer series Tupto TS 200/
Pa3mepbl 8x00HbIX U 8bIXOOHbIX ¢hriaHues nodwunHukosbix pedykmopos TeuHCnuH T cepuu 0o
eenuyuHbl TS 200
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Tabn. 5.3b: Dimension table for input and output flanges of TwinSpin bearing reducer series T [mm] (Fig. 5.3b)/
Tabnuya pasmepos 8x00HbIX U 8bIX0OHbIX priaHyes NP TeuHCriuH, T cepusi [mm] (Puc. 5.3b)

BenununHa 2B1 o2B2 OE1 2G GH1 oK1"* 2J1j6 ON P H7 IR
TS 60 49,2 69 3,2 57 12,5 18 15,5 4,3 63 51
TS 80 65 86 4,3 73 18 25 22,3 5,3 80 65
TS 240 201,3 250 13 220 47 60 57 13 240 201
TS 300 249,6 312 17 274 50 66 60 17 300 248

BennunHa T A5 A6 B6 (of3) E6 F6 H5"% M, *°? $5%*
TS 60 23,2 R 0,3 R 0,2 0.5x45° 4 R 0,5 0,7 1,4 1,4
TS 80 24,3 R 0,3 R 0,3 0.5x45° 4 R 0,5 0,7 2,1 1,4
TS 240 M12 R 0,4 R 0,4 0.5x45° 6 4,5 R 0,5 1,1 2,8 2,1
TS 300 M16 R 0,4 R 0,4 0.5x45° 6 5 R 0,5 1,5 4,0 2,8

BenuuunHa S6 \" Konbuo O A* (hanp. Bycak+Llav6aH) Konbuo O B* (vanp. Bycak+Lliambar)
TS 60 0,7 R 0,5 49 x 1 18 x1
TS 80 1.1 R 0,5 65 x 1 26 x1.5
TS 240 1,5 R 0,5 201.5x 1.5 60 x 2
TS 300 2,3 R 0,5 250 x 2 66 x 3

* Note: * 3amevaHue:

Sealing types indicated are shown only as examples.
The shown examples do not in any way indicate that
these are the only alternatives available, or that these
are the best or recommended alternatives by our
company. There are many other alternative
manufacturers available on the market, so please
chose at your own discretions. It is though imperative
that you maintain the recommended size of the
sealing as indicated.

All shaft seals and O-rings can be supplied through
SPINEA on demand, please contact the sales
departmentor your local sales representative.

© SPINEA

M3roToBreHHble YMMOTHEHUsSI MOKa3aHbl TOMbKO B
BUZe npumMepoB. He npegoctaBnsioTcs B kavyecTBe
BO3MOXHOW anbTepHaTUBbI WAU YMECTHOro
pekoMeHOyeMoro pelueHusi. Ha pbiHke npea-
naraloTcsl MHOrMe Apyrue ansTepHaTUBbl, HO 3TU
ABMSAIOTCA HalMM Hoy-xay. Pasmep ynnoTHeHusi
NOKaXXeTCsi BO BpEMSI cepBuca.

Bce ynnoTHeHuss BanoB u O-kombua MoryT GbiTb
[JOCTaBrieHbl MO 3anpocy MOCpPeacTBOM  (pUpMbI
CnvHea unu MecTHbIX TOPrMpeaoB.
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Puc. 5.3b: : Dimensions for input and output flanges of TwinSpin bearing reducer model T up to TS 240,300/
Pasmepbl 8X00HbIX U 8bIXO0HbIX hriaHye8 NooWUNHUKo8bix pedykmopos TeuHCruH T cepuu 00 8enuY4uUHbI
TS 240, 300
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5.4 Screw Tightening Torque and
Allowable Transmission Torque

5.4 NMoMeHT noaTsXKU U aony-
CTUMbIU KPYTALLMA MOMEHT

[Ons HagexHoW nepefadn BHELUHEW Harpysku
penykTopa HeobXxoaMMO MPUMEHATb BMHTBI Kracca
ISO 898 T1-10.9 wunm 12.9 M C KOHTaKTHbIX
NOBEPXHOCTEN COEAMHEHUIN YCTPaHWUTb 40 MOHTaxa
CMa3o4HbIi MaTepuan. MOMEHTbI MOATSXKU BUHTOB
npeacrtaeneHbl B Tabn. 5.4a.

[onycTMbIN KpyTALLMIA MOMEHT, NepefaBaemMbli
KPEeneXHbIMU BMHTaMU Ha draHue W HecylleMm
Kopnyce, npusoautcd B Tabn. 5.4b.

KaTteropuuyecku pekomeHoyem npUMEHSATb
ANnsA NOATSXKW BUHTOB TapUPOBaHHbIN KITHO.

To ensure reliable transmission of the external
reducer load, use the ISO 898 T1-10.9 or 12.9
material class of connecting screws and degrease the
contact surfaces of the flanges. Below Tab. 5.4a
provides tightening moments for the screws.

Also Tab.5.4b below provides the permissible
torque transmitted by connecting screws on the output
flange and the case.

We strictly recommend the use of a torque
wrench for tightening the screws.

Tabn. 5.4a: Screw tightening moments / MomeHmb1 TOOMSIKKU BUHMO8

(=
. — Screw size Tightening moment Clamping force Screw material class
(@) [Nm] [N] specification
wn BuHT MoMeHT noaTsKKK Cuna 3axuma CneundukaLmsa Nnpo4YHOCTH
c [Nm] [N] maTtepuana BUHTa
g M3 1,9 3100
M4 43 5300
— M5 84 8 800 ISO 898 T1
M6 14 12 400 10.9
M8 35 22 750 unu
M10 70 36 200 =
M12 122 52900
M16 300 100 000

Tabn. 5.4b: Permissible torques transmitted by connecting screws/
Honycmumbiti kpymsiuul MomeHm, nepedasaembili KpenexHbIMu sUHmMamu

Through the output flange Through the case

Size - CkBO3b BbiXoA4HOM ¢hnaHewy CKBO3b HecyLyuMin Kopnyc
Model
Number x PCD Transferred Number x PCD Transferred
BenuumHa - screw [mm] torque [Nm] screw [mm] torque [Nm]
Mogaenb HOvnametp . OuameTp .
Konquec'rBo X nenuTenbHom lNMepepaBaembin KonMquCTBo X penuTenbHom lNMepepnaBaembin
WHT OKPYXHOCTH MONMeHT VHT OKPYKHOCTH MoneH'r
TS60-TB 8xM4 34 108 12xM3 57 160
TS70-TB 14xM4 42 233 16xM3 64 238
TS 80-TB 8xM5 46 242 12xM4 73 348
TS 110-TB, TA 14xM6 69 898 12xM5 100 792
14xM6 92
TS 140 - TB, TA 8xM6 74 1740 12xM6 127 1410
14xM8 110
TS 170-TC 8xM8 80 3700 12xM8 156 3200
14xM10 131
TS 200-TC 8xM10 95 6 950 12xM10 183 5900
TS 240 - TA 14xM12 160 8 800 12xM12 220 10 400
TS 300 - TA 14xM16 200 21 000 12xM16 274 24 600
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5.5 Lubrication, Cooling,
Preheating

Lubrication

The TwinSpin bearing reducer is standardly
lubricated with the Optimol LONGTIME PD 0 grease.
Alternatively, the Optimol OPTIGEAR 150 oil may be
used. Optimol lubrication is produced by CASTROL
Industrie GmbH. Further information is available on
www.optimol.com.

The lubricant exchange interval is highly
dependant on the individual operating conditions.

TwinSpins' grease and oil quantities for the
individual reducers are specified in Tab. 5.5a). These
quantities, however, do notinclude the space between
the reducer and the connected parts. If no shaft
sealing is used here, the user must fill it with the
lubricant (see Fig.5.1 a).

High temperatures and high speeds will reduce
the service life of the lubricant.

In many cases a re-lubrication will not be
necessary and the reducer can be declared as
“lubricated for life”. As a guideline, 20000 hrs. of
operation can be considered as service life.

PYKOBOACTBO KMOHTAXYy

5.5 Cmas3ka, oxnaxageHue wu
nogorpeBaHue

Cwmaska

lMepBoe 3anonHeHue (npepBapuTeEnbHOE)
MOALUMMHMKOBOrO peaykTopa TBUHCNMH XKUAOKUM
Xupom nposogutcs npoussogutenem. MNP TeuHCNnH
CEPUNHO _HaMoIHATCA XUAKUM >xupom  OnTtumon
JIOHI'TAUM 1ML 0. AnbrepHaTvBON K HEMY MOXET
cnyxuTb macno Ontumon OMNTUTUP 150.
JanbHenwne wHpoOpmMaLMm MOXHO HaWTU Ha
NHTepHeT-canTe www.optimol.com .

KonunyectBo »uvpa unu macna Ans OTAenbHbIX
penyktopoB TBuHCnuH npuBoautca B Tabn.5.5. 3tn
KONMMYecTBa He BKIIOYAKOT MPOCTPaHCTBa MeXay
pedykTopoM U MPUCOEAMHEHHBIMW 4acTSMW, €Ccru
HENCNonb30BaHO YMNIOTHEHWE Bara, NMoToM Ccmaska
OOrmkHa pononHsaTecs notpebutenem (Puc. 5.1.a).
WHTepBan obmMeHbl CMa3ku 3aBUCHT rraBHbIM 06pa3om
OT pearibHbIX YCNOBUWIA 3KkcnyaTaumn. LonroBeyHoCTb
CMa3Ky CHWXaeTcs BbICOKOW TemnepaTtypon u
BbICOKMMU 06opoTamMu.

[ononHeHne cMaskym B MHOMMX Cryyasx He
TpebyeTcHd, Tak Kak peaykTopbl B mnpouecce
aKcnfyaTaumMm He HyXaawTcsi B oBMeHe cMasku U
MOryT ob6o3HayaTbCs Kak ,peAyKTopbl C
NMOBCEXM3HEHHbIM HamnonHeHvem cmasku“. CraH-
OapTHbIM 3Ha4YeHWeM WHTepBana OOMEHbI CMa3ku
saBnsieTcst nepuop akcnnyartaumm 20.000 yacos.

Tabn. 5.5a: Recommended lubricant quantities [cm’]/ PexkomeHOyemMbie Koriudecmea cmasku [cm’]

Size Vertical
BenuuuHa
BepTtukanbHoe

TS 60-xxx-TB 7

TS 70-xxx-TB 13
TS 80-xxx-TB 19
TS 110-xxx-TA,TB 40
TS 140-xxx-TA,TB 89
TS 170-xxx-TC 154
TS 200-xxx-TC 227
TS 240-xxx-TA 380
TS 300-xxx-TA 590

Note:

*The stated values represent 70-80% of reducer
internal volume. In case the customer provides itself
the reducer accessory is it necessary to increase
these values by quantities which represent 70-80% of
the volume between the reducer and accessory.

**If there are used no shaft seal but another type of
seal for reducer sealing or in case of wanted lubricant
leakage of the reducer than is it necessary to define by
the customer the re-lubrication interval on its
responsibility or to consult the supplier because of the
warranty confirmation.

Input shaft axis position

MonoxeHne ocu BXogHOro Bana

Horizontal with the
case fixed to the base

Horizontal with the
flanges fixed to the base

l'opusoHTaanoe u (*).HaHLlI:-I ropusoHTaanoe U Kopnyc

YKpenneHbl K OCHOBaHUIO yKpenneH K OCHOBaHUKO

7 o)
13 10
19 15
40 32
89 74
154 129
227 187
380 300
590 470
MpumeyaHwe:

*MNokasaHHble 3Ha4YeHWsd npencTaBnsaloT cobou
BbinonHeHne 70-80% BHyTpeHHero obbema
pegyktopa. B cnyyae cobGcTBeHHON npodyKuum
npuHaanexHocTen kopobku nepeday 3akas3vyukom,
Hafo YBENMUYUTb 3TU 3HAYEHWS YWUCMOM, KOTOopoe
npenctaensetr 70-80% npoctopa mexay KopoOkoun
nepeaay v NPpUHaANEeXHOCTAMMU.

**B cny4ae 3ameHbl BpallaTenbHOro YnroTHEHUS
Bana pgpyrumm Tunamu YMNNOTHEHUA KOpPOOKu
nepegay, Unu B criyyae XenarternbHOn yTe4Ykn CMasku
M3 peaykTopa, Hago nepenucaTtb WHTepBanbl
[OOMOMHEHMST CMa3Ku 3akas34yMKOM MO COOGCTBEHHOW
OTBETCTBEHHOCTMW, WNWU KOHCYNbTUpPOBaTb C
NOCTaBLWMUKOM YCNOBUSA MNOATBEPXAEHUS
rapaHTUHOrO CpoKa.
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During the operation the lubricant temperature
shall not go beyond the temperature defined by the
manufacturer because it is to count with a lost of
lubricating capability of used lubricants.

Temnepatypa cMasku B nepuoge aKcrniyataumm
JOMKHa AOCTUraTb 3HaYeHUst AaHHble
Nnpou3BoaMTENEM, B MPOTUBHOM CllyYae Haao
YYMTbIBaTb yTpaTy CMa304HO CMOCOBHOCTH
ynoTpebnsembix CMasok.

Tabn. 5.5b: Lubricants’field of use and their life-time / [pedenbi ucrnonb308aHuUsi CMasKu U ee 00r1208e4HOCMb

Life-time
Lubricant Type Field of use HAonroBe4HoCTb CMaskm
Cmaska Tun Mpenenbl At temperature
1CMONb30BaHUs npv Temnepartype

OnTumon JNIOHTTAAM M0 Grease / xup -35°C - +140°C 100°C 20.000 h
Ontumon OMNTUTEMI TT1 EN  Grease / xup -60°C - +120°C 100°C 20.000 h
Ontumon OMNTUTMIP PMO macro -35°C - +110°C 100°C 40.000 h
Ontumon OMNTUTMP 150 macrno -10°C - +90°C 70°C 20.000 h

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

(Attention. The temperatures stated in Tab. 5.5b are
the temperatures 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 reducer inside or on the surface. Because the
conditions of temperature in the reducer inside and on
the surface are less extreme in standard operation,
the life-time of the reducer lubricant lifetime filling is
higher as stated in the table.)

Cooling

The reducer cooling is not necessary in most of
the cases. But there are some cases where the
temperature on the reducer surface becomes a
limiting factor at respective working cycle and relative
ambienttemperature.

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

The coolingis usually used in such cases:
a) special regulations valid for explosion environs
where a very low temperature is requested.
b) ambienttemperature is higherthan 40°C.
c) heat transmission between electromotor and the
reducer is too high.

Because of the preservation of propre
functionality (lubricant, seal, pretention degree and
material dilatation) during the guaranteed life-time the
limit temperature expresses a limit temperature of the
reducer, measured on its surface.

© SPINEA

Mpu npeBbllWEeHUM 3TUX 3HAYEeHWN Hapo
obecneunTb oxNnaxaeHue WNUM nogorpeBaHue
nepenady. B aTom cniyyae obpaTtutech, noxanyicra, ¢
BOMpocamMn K TEeXHUYEeCKOMY CEpPBUCHOMY LIEHTPY
Npou3BOAMNTENS.

(BH1MaHue! 3HaveHns TeMnepaTypbl NPUBEAEHHbIE B
Tabn. 5.5b aBnatoTCA 3HAUEHUSIHW NPOU3BOAMTENS AN
onpeneneHnsa [ONTrOBEYHOCTM CMas3ku B
onpeaeneHHbiX 3KCTpeMarnbHbIX YCNOBUSX €ro
NPYMEeHeHNs U Ons onpeaeneHns MHTepBaroB €ero
[OMONTHEHUS NN OBMEHbI. ITU 3HaYEHUS HE ABMAOTCS
TOXXAECTBEHHbIMW CO 3HAYEHMSIMM BO BHYTPEHHOCTU
UNM Ha MOBEPXHOCTM KOpoOKM nepepad. Tak Kak
TemneparypHble YCMOBUS BO BHYTPEHHOCTW U Ha
NMOBEPXHOCTN KOPOOKM Mepedad SBMSOTCA MeHee
3KCTpeManbHbIMM NpU CTaHAAPTHOWM 3Kcniyataumu,
OOJITOBEYHOCTb HaMoSfIHEHMs Macna peayktopa
ABnsAeTcs bonee BbICOKOW, YEM 3HAYEHUS NMOKa3aHHble
B Tabnuue).

OxnaxpaeHue

MopwunnHMKoBLIN  pedykTop B OOMbLUMHCTBE
cnyyaes He TpebyeT oxnaxaeHus. Ho GeiBatoT criyyaum,
Korga Temnepatypa MOBEPXHOCTU pegykTopa npu
paboyeM UMKIe M KOHKPETHOW Temnepartype
oKpyXaroLen cpefpl SBASIETCA NUMUTUPYHOLLMM
dakTopom.

HarpeB penyktopa npy SKCTpeMaribHbIX LMKnax
He MOXET NPEBbLICUTb MpY TEMMNEPATYPE OKPYKatoLLEN
cpeabl 20°C - 25°C HapacTtaHue 40°C, npuyem Hago
cobnogatk npaBuno n,<n.; (Cm. Ctatbio 3).

OxnaxageHne TpebyeTca 06bIMHO B cryyasix
korga:

a) penctBywT ocobble npaBuna Aang
B3PbIBOOMACHON OKpyXatwen cpedbl, Kae
TpebyeTcsa HU3kasa Temnepartypa

b) Temneparypa okpyxatoweri cpepl Boiwe 40°C.

C) BbICOKMIM Tennonepexog w3 pABuratens B
penykTop

BBuay coxpaHeHnss co6CTBEHHOM YyHKUUM
penykTopa (cmaska, ynnoTHEeHWS, Mepa NepeTskKA 1
aounataumm maTepumana) B TeyeHUwU
rapaHTMpPOBaHHOIO CPOKa AONrOBEYHOCTN BbipaXaeT
3TO 3HaYeHune npegernbHyo TemnepaTtypy peaykropa
N3MEPEHHYI0 Ha ero MOBEPXHOCTH.



PYKOBOLCTBO KMOHTAXYy

Tabn. 5.5c: Limittemperature of the reducer (measured on the reducer surface) /
Makc. npedensHass memnepamypa pedykmopa (UdMepeHHasi Ha nogepxHocmu pedykmopa)

Lubricant
Cmaska

Ontumon NIOHI TAMM Mo
Ontumon OMNTUTEMMN TT1 EN
Ontumon ONTUTUP PMO
OnTumon OMNTUTUP 150

The stated temperatures express a state when the
reducer 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 than it is
necessary to decrease the speed or to use a reducer
with lower LM (lost motion).

In such cases, please, contact our Sales dpt. for
technical support.

Reducer limit temperature
Makc. npefenbHasi Temnepartypa pegykropa

TS60-TS140 TS170-TS300
65°C 70°C
65°C 70°C
65°C 70°C
65°C 70°C

MpuBegeHHble 3HavyeHUs TemnepaTypbl
BblpaxxaloT COCTOSAHWEe, Korga peaykTop He
Neperpy>aeTcsi BbICOKMMU 0060pOTamMy OTHOCUTESNBHO
K LM (mepTtBbii xo4). Ecnu Temnepatypa
BO3BbILLIAETCH BOMPEKN CTaTMYeckomy (MoBbILLEHWE
NMOBEPXHOCTN Tennocbema) WAn [UHAMUYECKOMY
(BEHTUNAUMS) OXMAXOEHUO, MOTOM HAOO MOHU3UTL
obopoTbl MAM KCNonbL3oBaTb MNOALIUMHUKOBBIN
penykTop ¢ Hu3Lwmum LM (MepTBbIn Xog).

B ngaHHoMm cnyyae o6paTtuTech, noxanyicra, K
HaweMy KOMMep4yeckoMy oTAeny C Uelblo
TEXHUYECKOW KOHCYTBTaLu.

Puc. 5.5a: Example of bearing reducer’s cooling/lpumep oxnaxdeHusi pedykmopa

Pre-heating

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

Usually, the reducer shall be pre-heated at
temperatures 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 no-
load running, pre-heating cycle is needed. At such
temperatures is it necessary to count with higher no-
load running torque and further with more bigler
dimensioning of the drive motor.

In such cases, please, contact our Sales dpt. for
technical support.

MoporpeBaHune

MoporpeBaHve MCMOMb3yeTcs TOMbKO B Pedkunx
cnyyasix, Korga pemoyKTtop MNPUMEHSETCS C OYeHb
ManbiM KO3 PUUMEHTOM Harpysku npwu
KCTPEMarnbHOM [ABWXEHUWM TemnepaTtypbl unv npu
HU3KOW TeMnepaType OKpyatoLLen cpeabl.

Penyktop 06bIMHO MoforpeBaeTcs Mpu Temneparype
Hmxe -10°C, 3a WCKNIOYEHMEM O4YeHb HU3KOoM
TemnepaTtypbl WM MarblX 3Ha4YeHun 0BOpPOTOB MU
nepegaBaeMoro MomeHTa. Bo Bcsikom crniyvae
TpebyeTca cneumanbHas nogorpeBartenbHas obkaTka.
Mpn paHHOM TemnepaType HaAoO Yy4YuTbiBaTb
BO3BbILUEHHbI MOMEHT OOKaTkM U ©ornee BbICOKUM
pasmMax npuBoaa asuratensi.

B naHHOM cniyyae o6GpaTuTechb, noxanyincra, K
HaweMy KOMMEpPYeCKOMY OTAeny C Uelblo
TEXHUYECKOW KOHCYTBTaLu.
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Assemblyinstructions

5.6 Grease Information

Optimol Longtime PD 0 & PD 00 Description.
Optimol Longtime PD 0 & PD 00 are special half liquid
greases on the basis of mineral oil containing 12-
hydroxystereat Li and by loading activated aditive

technology Optimol Microflux Trans.

5.6 CBegeHusa o cMa3ke

YKupbl OnTumon TOHITAMM N 0wm 00 .
Ontumon JIOHITAMM MO O u 00 saenswoTcs
cneymanbHbIMU MNONYXUOAKUMU XuUpamu,
OCHOBaHHbIMM Ha 0a3e MUHepanbHOro macna,
copepxaLluero 12-rugpokcuctepear Li. OHu cogepxat

anauTMBHYH  kombuHaumio Ontumon  Mukpodpnyke
TpaHc, KOTOpOs pearvpyeT Ha COOTBETCTBYIOLLYHO
pabouyro Harpysky U akTUBHO 3alluaeT KOHTaKTHble
L. NMOBEPXHOCTU OT U3HOCA.
5.7 Temperature Conditions

5.7 TeMnepaTypHble ycrioBuUsl

The TwinSpin bearing reducers are designed for
the ambient temperature range of -10°C to +40°C.
Applications for other temperature conditions should
be consulted with the sales department or your local
sales representative.

MopwwnnHukoBble pepykTopbl TBMHCNWH
npeaHasHadveHbl Ans cpenpl ¢ Temneparypori ot -10 °C
no +40°C. lNpumeHeHne B OpyrMx TemnepaTypHbIX
yCcrnoBusax HeobXoAMMO MPOKOHCYNbTUPOBaTh C
Kommepyeckum otgenom cupmel CMIMHEA wnn ¢
MECTHbIM TOPrnpeaoMm.

5.8 Applications

Typical TwinSpin applications: 5.8 Annnuvkauuu

TwinSpin

o machinetools T .
. . nnuyHble annnukaumm MNP TBUHCWH:
o machining centres (ATC and APC magazines)
0 roblc(;t.s and a.?.tomated equipment 0 obpabaTbiBatoLLMe CTaHKN
0 welding positioners 0 obpabatbiBaloLLMe LEHTPbI
0 manipulation and transport systems (cBopHUKN Ans ATM M ATC)
° |nd(3xmtg units hi 0 pobOoThl M aBTOMATU3NPOBAHHbIE annaparbl
o pro ufi |or:jme.1|<':t Ines t O CBapOYHbIA MaHUNMYNATOP
0 ?lrct_rla an hr_nl ltary equipmen O MaHVNYNSLUNOHHbIE WU TPAHCMOPTHbIE CUCTEMBbI,
o textile machines VHAEKCUpPYHoLLME eaNHNLbI
0 actgatc;rs " 0 MpPOU3BOAUTENbHbIE MALLMVHbI
0 navigation sygtems O aBMaUMOHHbIE U BOEHHbIE YCTPONCTBA
0 measuring units O TEeKCTWUMbHbIE MaLUVHbI
. . . 0 perynupylLLiue opraHbl

Further examples of possible installations are o EaB)I//IFaELﬁOHHbIe CpI/ICTEMbI

available in the TwinSpin Application Handbook. 0 M3MepuUTeEnbHbIe yCTpoiicTaa

Please contact the Sales Department or your local

sales representative for further detail. [lanbHeiluMe BO3MOXHbIE ANANMKALMM MOXHO

Hantm B TBuHCnuH  [puknagHbii M CEpPBUCHBIN
MaHyan. O6pawawnTtecb, noxanyunucra, K
KoMmepyeckomy otgeny dupmbl CnivHea wmim K
MeCTHOMY Toprnpeay.

5.9 Motor Flanges

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

5.9 ®naHeu asurarens

BonbLuMHCTBO MOTOPHbIX aganTepoB HAaXoauTCA K
pacnopspkeHnto No  3anpocy (MPOKOHCYMLTUPYNTE C
KOMMep4YecKnm otaenom UM € MEeCTHbIM
TOprNpeaom).
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Puc. 5.8: Applications / lMpumepbl HEKOMOPbIX MUMNUYHbIX anmaukayul nodwunHuUkogoz2o pedykmopa TeuHCrnuH
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Generalinformation

6.1 Maintenance

The bearing reducer does not require any special
maintenance. When installing the reducer, observe
the respective dimensional and positional tolerances
of the centering diameters (Chapter 5.3).The reducer
is a high-precision product, therefore it requires
careful manipulation, installation, and dismounting.
Any unauthorized intervention into the reducer
(disassembly, assembly) constitutes an immediate
loss of warranty. Should a reducer 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 bearing reducer is delivered completely
assembled, without fixing screws, grease lubricated,
and in a protective package. Each reducer is identified
with a identification plate, including the following data:
* manufacturer
« product type and size
* reduction ratio
*  model
* manufacturing number

6.3 Transportation and Storage

The reducers should be transported in any
covered transport 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 reducers shall be stored indoors, and
maximum permissible 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 mechanical
damage. Manufacturer recommends storing the
TwinSpin bearing reducer in the original transport
package.

6.4 Warranty

SPINEA, s.r.o. warrants to the purchaser that the
product manufactured by SPINEA, s.r.o. is free from
any material and/or manufacturing defects. A good
function is given provided that the product is correctly
selected, appropriately used, and the respective
maintenance procedures are observed. The warranty
period is 24 months from date of dispatch from the
SPINEA factory. If any failure caused by defective
material or faulty manufacture occurs during the
warranty period, SPINEA, s.r.o. shall replace the
defective product with a new one free of charge.
SPINEA, s.ro. shall not be liable to pay any
consequential losses incurred by the purchaser
exceptas may be agreed in a contract of sale.

Detailed information regarding the warranty you
can find in the General delivery conditions of the
company SPINEA, s.r.0.

© SPINEA

6.1 ObcnyxuBaHue U yxona

MogWwnNHUKOBLIN  pegykTop BO BPeEMS  3KC-

nnyartauum He Tpebyet ocoboro yxoaa. [Mpu yctaHoBke
penyktopa Heobxogumo cobniopate LONycKu
pa3MepoB M MOMOXEHWUIA YCTAHOBOYHbIX AMamMETPOB.
(Ctatbs5.3).
Penyktop £BNAETCA BbLICOKOTOYHBIM U3OENUEM,
NO3TOMY YMECTHa OCTOPOXHOCTb BO Bpem4
MaHUNYNAUMM, MOHTaXa M [OeMOHTaxa. PekomeH-
[Ayetcsi He pa3bupaTtb peaykTop 3akasynkom. B crnyyae
HeucnpaBHoOCTM obpallaTbCsl K MNpOU3BOAUTENHD,
KOTOpbIV OCyLLeCTBRSET NpoddecroHarnbHbI PEMOHT
UV 3aMeHy pegykTopa.

6.2 YcnoBua noctaBKU

MoalWwmMnNHNKOBBLIN  peaykTop MNOCTaBMsieTCss B
NMOSHOCTbIO COGpPaHHOM COCTOSIHUM 6e3~ KpenexHbIX
BVHTOB, KOHCEPBUPOBAHHBIN, B 3aLLUTHOW YNaKOBKE.

Kaxabli peoykTop oOcCHalleH Tabnuukown co
cneayoLwmMm JaHHbIMU:

*  HasBaHWe Npon3BOAMTENS
*  TUMN U3OENUSa U BEMNUYMHA
* nepegaTodHOE OTHOLLEHUe
*  UCMONHeHne

*  3aBOACKOW HOMeEp

6.3 YnakoBKa, TpaHCNOPT, XpaHeHue

MopgwwnnHukoBble peaykTopbl TBUMHCNWH

OTNPaBNAOTCA B KOHCEPBMPOBAHHOM COCTOSIHUM,
yNnaKoBaHHbIE B 3aLLMTHON YNaKoBKe.
PenykTopbl MOXHO NepeBO3NTb BCEMW BUAAMU
TpaHcrnopTa B KOHTEMHepax, ObecrneyYeHHbIX OT
CMELLEeHNsS 1 OMpOKMAbIBAHUSA, MO B3auUMHOM
AOroBOPEHHOCTMN NOTPEBUTENS C MOCTABLLMKOM.

PeayKTopbl XpaHATCS B 3aKPbITbIX MOMELLEHUSIX C
BMNaXXHOCTbIO Makc. 70% u Temnepatypon Boiwe 0°C.
OHM [OmKHbI 3aWwmaTbCsd OT HenocpeaCTBEHHbIX
aTMocepHbIX BO3OENCTBUIW, MNapoB arpecCuBHbIX
BeLWecTB, 3anblMeHHOCTM U MeXaHU4YecKoro
noBpexaeHus. PekoMeHayeTcst XpaHUTb peayKTopbl B
TPaHCMOPTHON yNaKoBKe.

6.4 NapaHTuA

dupma OO0 CIMHEA rapaHTUpyeT 3akasuduky,
410 npoussogunmMbiv prpmon OO0 CIMNHEA Tosap He
OyaeT HeucrnpaBHbIM C TOYMKU 3pEHUst Matepuana u
npoussoacTBa NpuW YCNOBUU NPaBUIbHOTO
NPUMEHEHNS YCTPONCTBa 1 cobniogeHny NpaBuIbHbIX
cnocoboB TexHuMYeckoro obcnyxumBaHug.
[apaHTUMHBLIN CpoK cocTaBnseT 24 mMecsaueB CO AHSA
akcneguumm n3 cpupmel OO0 CIUHEA. B cnydae
NosIBNEHNS B 3TOT CPOK HEWCMNPAaBHOCTM, BbI3BAHHON
pedekTom maTtepuana wnu HenpaBUITbHbIM
npoussoacteom, OOO CIMNHEA ocyLLecTBUT 3amMeHy
HeucrnpaBHOro ToBapa HOBbIM ©6e3 ynnaThbl.
00O CIMMHEA He onnayvBaeT nocneayoLume yobITku
noKynaTesno, 3a WCKIYEHNEM COrMacoBaHHbIX B
KOHTpaKTe.

MoapobHbIe MHGOPMaLMK KacatoLMECst rapaHTUK
Bbl Hangete B O6LMX yCnoOBMSAX MOCTaBKM HUMPMbI
OO0 CINVHEA.



6.5 Final Statement

Any design changes, modifications and
improvements, aimed at increasing the technological
level of the reducer, which, however, does not change
the main technical parameters, installation and
connection dimensions can be performed by the
manufacturer without prior consent on the part of the
customer. Any design changes and/or modifications
affecting the critical properties and parameters of the
reducer are subject to an Approval Procedure.

6.6 FAQ'S

1. Are reduction ratios between 20-30 possible

with the TwinSpin bearing reducer?
Transmission ratios less then 30:1 can be
discussed if requested. The ratios are not offered as
standard due to substantial increase in transmission
error. Consult the technical and delivery conditions
with the sales department or our local sales
representative.

2. What is the noise of the TwinSpin during its
operation?

TwinSpin runs extremely smoothly. Reference noise

measurements of the reducer mounted on a

servomotor are available on request.

3. Do you have information about the temperature
increase, during the continuous running of the
TwinSpin with rated load?

Bearing reducer are preferred assigned for the mode
jobs S3-S8, i.e. the output speed in application is
variable in both directions. The mode job S1 has to be
consulted at manufacturer but it shall 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

reducer that allows the heat dilatation. Please, handle

properly the clearance when interfacing the reducer 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 conditions and users
preferences (e.g. extremely cold environment for
radar applications).

6. Is it possible to use the TwinSpin reducer
independent of the installation position?

Yes. Installation position can be vertical or horizontal.

On request the manufacturer provides engineering

supportincluding assembly drawings.

Obwne nHbopmaumnu

6.5 3akn4yuTtenbHoe 3asaBneHne

N3MeHeHUsI KOHCTPYKUMU WU  [AOMOMHEHWs,
LIenbio KOTOPbIX ABMSETCS NOBbILLEHNE TEXHUYECKOTO
YPOBHSI PedyKTOpOB, HO HE W3MEHSIOT OCHOBHblE
TexHuyecknme napameTpbl, CTPOUTENbHbIE U
npucoeanHUTENbHbIE pasMepbl, YCIOBUS NMOCTABKA U1
NpUeMKM, MOTYT NMPOU3BOAUTENEM OCYLLECTBNATLCA
6e3 B3aWMHOrO cornaweHuss ¢ noTpedutenem.
N3MeHEHNS KOHCTPYKUMKU U U3MEHEHUs!, BIMsoLLme
Ha pelualoLlye CBOMCTBA M MapaMeTpbl peayKTopa,
noJBepratoTCs NPOLIECCY YTBEPXKAEHMS.

6.6 CaMble YacTble BONpocChl

1. Hocmuzaem nu nodwunHuUKosbili pedykmop
TeuHCnuH nepedamoy4yHbie OMHOWEHUS 8
npedenax 20-30:1?

lMepenatoyHble oTHOLWEHUA B nNpegenax mexay 20:1

1 30:1 moxHo obecneunTb no xenanuto. Nepenayn,

KOTOpblEe He MpeanarawTcs B BUAE CTaHAApPTHbIX

n3genuin, xapaktepusyrTca 6oree BbICKOKAM

PUCKOM HETOYHOCTU nepefayn. TexHudeckue u

JOCTaBOYHble ycnoBusa Heobxogumo

NPOKOHCYNbLTUPOBATb C KOMMEP-YECKMM OTAENOoM

dupmbl CnivHea.

2. Kakas uHmMeHcusHocmb wyma pedykmopa
TeuHCnuH 80 8pemsi xoda?

TBUHCNUH KPYTUTCH UCKMIOYUTENBHO rnajko.

OnopHble M3MEPEHUss MHTEHCUBHOCTU LWyMa

pefykTopa, pa3MELLEeHHOro Ha cepBoaBurarene,

ABMSAOTCH B PACMOPSPKEHUN MO 3anpocy.

3. Moxeme nu ebl npusecmu uHgopmayuu o
8038bIWIEHUU memMrnepamypbl pedykmopa
TeuHCruH 80 8peMsi HernpepbieHO20 xoda npu
HOMUHarbHoU Haz2py3ke?

MogWwunHMKOBbLIE pPenyKTOpbl MPeanoYTUTENBHO

npeaHasHavarTca Ansa pexvmoB pabotsl S3-S8, 1. e.

BbIXOAHble 000pPOTbI B anniMKauusax sBMSTCS

PEBEPCUOHHO-N3MeEHsieMble.  Pexum pabotbl S1

HeobXOAMMO NPOKOHCYMLTMPOBaTbL C  MPOWU3BOAU-

Tenem.

4. O6bnadaem nu 6xo0HOU easl 0Ce8biM 3a30pPOM
0511 KOMeHcayuu HapacmaHusi memrnepamypabl
u3 npucoeduUHeHHO20 cepgodsuzamers?

BxopgHow Ban xapakTepusyeTcsi OCeBbIM 3a30pOM,

KOTOpbIV NO3BONSAET YANMUHWUTL Ban ABuUratenst npu

HapacTaHun paboderi TemnepaTtypbl. YCTaHOBKe

3a3opa nNpuW COoeAuHEeHUM pegykTopa co

cepsogBuratenem (Ctatbss 5) Hapgo okasaTb

OonbLLUOe BHUMAHME.

5. [loyemy 803MOXHO pedyKmop cma3bieams U
Macriom u Xupom?

XKup ynotpebnserca B cTaHAapTHbIX annnvkaumsx.
Macno ynotpebnsaeTrca npu cneumanbHbIX
annnukauymsax, Kotopble TpebylT oO4yeHb Manoe
BA3KOE TpeHue W Mpu annnukaumsax TpebyroLmx
BbICOKYIO CKOPOCTb, Aaree B crnyvae cnevumanbHbIX
YCroBWUIiA Wnu 3anpoca nonb3oBaTtenen.

6. Moxem nu TeuHCnuH ucrionib3ogéambscsi 6e3
y4yema u3bpaHHoU no3uyuu ycmaHosku? (B5, V1, V3)
Oa. lMo3uuyms ycTaHOBKM MOXeT ObliTb Tak
BepPTMKaNbHON, KaK 1 ropu3oHTanbHoW. o xenaHuto
npouM3BoAUTENb obGecneynTTeXHUYECKOE
COeNcCTBME, BKITHOYAs COCTaBHbIE YEPTEXMN.
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Generalinformation

7. What does it mean ,nominal lifetime L10“?

The nominal lifetime L10 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 lifetimeis L10 =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 support. Regarding the flange interfacing,
we have a database of typical 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 reduced speed. Is there any radial-
axial clearance on the output bearing with
respectto the reducer 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 reducer is designated as a
zero backlash reducer?

TwinSpin is a zero backlash reducer because there is
no reversal clearance between the trochoid tooths of
the gearwheels and the cylindrical rollers of the hollow
gearwheels in the reducer case. This is being reached
by high-precision manufacturing of components and
careful pairing during its assembling.

12. Is TwinSpin self-locking?

No. Even because of 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 reducer
fails first?

The nominal lifetime is limited by the roller bearing

between eccentric shaft and gearwheels.

14. Why is TwinSpin called a bearing reducer?
Because of integrated radial-axial roller bearings and
high-precision speed reducer in one unit by which a
exceptionally powerful bearing application for output
flange is reached.

© SPINEA

7. Ymo nodposymesaemcs rod HazeaHuem
,HOMUHasrbHasi doneoeeyHocmpb L10“?

JHomuHanbHaa ponrosevHocTb L10“ npegcrtaengaer
nepuoa, M3MepeHHbli B Yacax, korga 10% obuiero
KONMMYecTBa pPedyKTOPOB Harpy>KeHHbIX HOMWHasb-
HbIMW 3HadyeHusiMn o 60004. ByoeT moBpexaeHo
yCTanocTbto Matepuvana.

8. Kakol paboyuli yukn (koaghchuyueHm Hazspy3Ku)

onpederisiem HOMUHasbHbIU Kpymsiuut MOMeHm

u coomeemcmeyuwyt 00/1208e4HOCMb ?
HoMWHanbHbIN KPYTAWMA MOMEHT SBRAeTcCH
pacyeTHON BEMWYMHON BpaLLaTenbHOro MOMEHTa
Harpy3kM /MOCTOSSHHOTro/ NpuM HOMWHaNbHOMN
/NOCTOSIHHOW/ pacyHeTHOW BXOOHOWN CKOPOCTY BXOL4HOIO
Bana, korga pacyeTHasi HoMWHarbHasi 4ONTOBEYHOCTb
L10 =6000 4. u 3HayeHue koabdpuLUmMeHTa Harpyskm
ED=1(100%).

9. [pedocmasnseme uHmMepgelicHble raHubl U
coeduHeHue e8anos Osuzamersns Ons pPasHbIX
cepsodsueamenel?

Ha. Mbl cnocobHbl npegocTaBnTs Bam HensbexHoe

TexHuyeckoe cogencrteme. Ecnu peyb umaet o

coeavHeHun dnaHues, Mbl obnagaem 6a3oi

yepTexen TUMUYHBIX MPOMEXYTOYHbIX CLENNEHUA 1

MHTEpMencHbIX naHueB. Mbl cymeeM paspaboTaTb

ONs 3aKas3ymMka COCTaBHble U AeTarbHble YepTexy,

€CMny OH TOYHO onpeaenuT TUM 1 pasMep ABUraTens.

Mbl cmoxeM, MO »KenaHuio, NPOM3BECTU dhriaHel,

OBUraTens u cuenmneHue.

10. lNapa cbraHues Kpymumcsi COOMHOCUMENbHO K
Hecywemy koprnycy pedyuyupogaHHOU
ckopocmbto. Bbidendemcsa ebixoOHOU
noOWUNHUK KakuM-mo paduasibHO-yrmopHbIM
3a30pom?

CyllecTBylOT [Be BO3MOXHOCTW. [lepBoi K3 HUX

aBnaeTca obcTaHoBka 6e3 3a3opa u C

npeaBapuTENbLHON Harpy3Kkon B 00OMX HanpaBrneHnsx

B 3aBUCMMOCTM OT noTpebHocTel. Bropas

BO3MOXHOCTb 4YapakTepu3yeTcsi OCEBbIM MU

pagmanbHbIM 3a30pom A0 10 MUKPOHOB.

11. lNouemy TeuHCnuH sienissemcsi pedykmopom 6e3
3a3opa?

OTgenbHble YacTu ycTaHaBnmBatoTcsa 6e3 3azopa nnm
C npegBapuTenbHOW Harpyskon. Kaxpgas 4vacTb
penyKkTopa M3roToBfieHa C BbICOKOW TOYHOCTbIO. Bo
BpEMS YCTaHOBKM MPUBOAMTCHA MocnegoBaTernibHoe
cnapvBaHue pJeTtanen, HanpaBllieHHOE Ha
nocneayoLLyto TOYHOCTb PeayKTopa.

12. Asnsemcs nu TeuHCnuH camobrioKupyrowum?
HeT. 3HayeHns BO3BpaTHOrO MOMeEHTa NPMBOASTCS
B Ctatbe 3.13.

13. Komopasi yacmb pedykmopa TeuHCruH criyxum
0nsa pacyema QonzoeedHocmu (M. e., kKomopasi
Yacmb pedykmopa 8bitidem u3 cmposi nepgodi) ?

[onroBe4yHOCTb pacyMUTLIBAETCS HA OCHOBaHWUU

OONTOBEYHOCTM OMOPHBLIX 3KCLEHTPUYECKUX

POMKOMOALLNMHUKOB Barna.

14. lNovemy TeuHCruH Ha3blieaemcs noowur-
HUKO8bIM pedyKmopom?

TBUHCNMH Ha3biBaeTcs MNOAWWMNHUKOBBLIM

peaykTopoM, MNOTOMY YTO B OAHOW efuHuue

TBMHCNWH uWHTErpupyetcsa TOYHbIN peaykTop

CKOpPOCTM W [Ba pafauanbHO-yNnopHble

PONMUKONOALLMNMHUKN.



Cautions for application of TwinSpin bearing
reducer

e Ifthe end user of the product is the military interest
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.

e Iffailure 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 required every time. Contact our
agentor nearest business office in such a case.

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

e When this product is used in special environment
(clean room, foods, etc.), please contact our agent or
nearest business office.

MpuMeyaHus K annnukaumMm pegykropa TBMHCNUH

e B cnyyae ucnonb3oBaHMA wusgenuns
nonb3oBaTenemM B BOeHHOW obnactn, wunu ero
ynoTpebneHus 4ns npon3BoACcTBa OPYKUiA, Toraa OHO
MOXET noadaBaTbCs IKCMOPTHbIM  pa3peLleHnsM
YCTaHOBMNEHbIM 3aKOHOM O PEryNMPOBaHNN BHELLHEN
ToproBnu. lMoaTomy npexae 4Yem SKCnopTMpoBaTb
usgenve, Hago NPoOBEpPUTb SKCMOPTHbIE YCMOBUS Y
COBEPLUNTb HYXXHblE AENCTBUS.

e V/3-3a Hanuuus BO3MOXHOCTW COBEpPLUEHUS
aBapum unum QOYHKLMOHANBHOIO paccTponcTea
n3genusa n Takmm obpasom BO3HMKAKOLLETO OMacHOro
NOMOXEHUs, YrpOXaloLLEro XXM3HW YenoBeka, unm
ecnu usgenve ynotpebnseTcs B annapartax, KoTopble
MOTryT MOBpPeAuTb YenoBe4YecKoMy 3[0pPOBblO
(aTOMHbIE, KOCMWYECKME, MeOULUHCKue
obopyaoBaHus, NpenoxXpaHUTENbHbIE CUCTEMbI U T.
4.), Torga Heobxooumo OCYyLEeCTBNATbL €ero
perynsipHblii KOHTponb. B pgaHHOM cnyvae
obpaTuTechb K HalleMy TOProBOMYy MpeLCcTaBUTENO
UK K Halemy Grnvxanwemy ToprinpeacTsy.

e [lpuBegeHHOe wu3genne npou3BOAUTCS B
YCIOBUSAX CTPOroro KOHTpons kayectsa. Ecnv oHo
OyOeT NPMMEHSITLCA B MalUMHAX, KOTOpble B criyyvae
aBapuv MOTYT CEPbEe3HO YrpoXaTb XWU3HW YeroBeka
UM NOBPEaUTb pasHble MEXaHN3MbI, B TAKOM Crlydae
HeobXoaQMMO NMPUHATbL YyMECTHble
npenoxpaHnTenbHbIE Mepbl.

e FEcnu paHHOe wu3genue npegHasHadeHo Anst
UCMONb30BaHUS B creunanbHOn cpede  (YMcTble
noMeLLeHnsl, NueBasi MPOMBILLNEHHOCTb U T. 4.),
obpaTtuTecb K Haliemy Topripegy Wnm K Hawemy
onwxariemy TOprnpeacTay.
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Spinea, s.r.o.
Okrajova 33
080 05 Presov
Slovakia

Tel.: +421 51 /7700155
+421 51 /7700156
+421 51/ 7756965
+421 51/7700162

Fax: +421 51/7700154
+421 51 /7700251

E-mail: info@spinea.sk

Web : www.spinea.sk
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