
 CONTI® SYNCHROCHAIN 
7ZTPDF�PEPMOÁ

P[VCFOÁ�ÐFNFOZ�
Heavy-Duty Timing Belts

Power Transmission Group

CT-Synchrochain-dt-en-2012.indd   1 12.03.12   10:04



 CONTI® SYNCHROCHAIN 
7ZTPDF�PEPMOÁ�P[VCFOÁ�ÐFNFOZ�
Heavy-Duty Timing Belts

0CTBI Contents

1 Popis produktu Product description 3 – 10

Belt construction 4 – 5

Properties and 
Designation 6

Profile and Pitches 7 – 9

,POTUSVLDF�ÐFNFOF

7MBTUOPTUJ�B�[OBÀFOÅ�

1SPGJMZ�B�SP[UFÀF�

5PMFSBODF Tolerances 10

2 0zubené øemenice Pulleys 11 – 18

Material and 
Flanged pulleys 12

Designation 13

Pulley diameters 13 – 15

Standard toothed pulleys 16

Tolerances 17

.BUFSJ¹M�B�CPÀOJDF�ÐFNFOJD

;OBÀFOÅ�

1SÑNÄSZ�ÐFNFOJD

4UBOEBSEOÅ�P[VCFOÁ�
ÐFNFOJDF�

5PMFSBODF

7ZW¹xFOÅ Balancing 18

3 Výpoèet pøevodù s 
ozubenými øemeny

Calculation of  
Timing Belt Drives 19 – 34

Glossary of symbols, 
units and terms 20 – 21

Calculation data 22

Calculation example 23 – 25

ContiTech  
Power Transmission Designer 26 – 27

Calculation documentation 28 – ��

Power ratings �� – 35

Useful formulas 36

4 Pokyny pro montá� Installation instructions 37 – 39

Alignment 38

Flanged pulleys and 
Tensioning pulleys 39

6TUBWFOÅ�ÐFNFOJD 
0[VCFOÁ�ÐFNFOJDF�
B�OBQÅOBDÅ�LMBELZ

.POU¹x Mounting 40

5 Rejstøík pojmù Index 41 – 45

CT-Synchrochain-dt-en-2012.indd   2 12.03.12   10:04

1PVxJUÁ��TZNCPMZ
�KFEOPULZ�B�
QPKNZ

1PTUVQ�WÕQPÀUV

1ÐÅLMBE�WÕQPÀUV

$POUJ5FDI

1PXFS�5SBOTNJTTJPO�%FTJHOFS

1PELMBEZ�QSP�WÕQPÀFU

)PEOPUZ�WÕLPOV

1ÐFIMFE�W[PSDÑ



Belt construction 

Properties and
 Designation 

Profi le and Pitches

Tolerances

3

1 Popis produktu 
Product description

CT-Synchrochain-dt-en-2012.indd   3 12.03.12   10:04

,POTUSVLDF�ÐFNFOF

7MBTUOPTUJ�B�P[OBÀFOÅ

1SPGJMZ�B�SP[UFÀF

5PMFSBODF



4

,POTUSVLDF�ÐFNFOF Belt construction

The CONTI® SYNCHROCHAIN combines high tear  

resistance with exceptional tensile strength, making 

it one of the world’s best performers among today’s  

timing belts.

This high-performance timing belt, with its newly deve-

loped CTD profile, makes extreme applications pos- 

sible. Cause of its original design and selected materials –  

ensures reliable power transmission for high torques 

and high dynamic stressing. As the first belt of this  

high-performance class it permits reverse flexing in  

multi-pulley drives and is therefore the ideal alternative 

to chain drives.

CONTI® SYNCHROCHAIN

designed for high dynamic stressing up to 40 m/s

CONTI® SYNCHROCHAIN timing belts were designed 

for applications in drives with extremely high accele-

ration forces as well as for the reliable transmission of 

high torque at low speeds. To deal with the impact loads 

occurring in the case of abrupt acceleration and dece-

leration, the Synchrochain employs a compound highly 

resistant to elongation and tearing. This compounding 

reliably absorbs even maximum surges and guarantees 

the maintenance-free functioning of pulsating drives in 

continuous service. 

A timing belt with high tear strength and resistance to 

tooth deformation is required for transmission of high 

torque at low speeds. For this reason, the CONTI®  

SYNCHROCHAIN is equipped with ultra-strong aramid 

tensile members. Embedded in the heavy-duty com-

pound, these tensile members cope with extremely high 

starting torques permanently and reliably. In addition, the 

Synchrochain is especially well suited to transmission of 

lots of power in applications involving a high dynamic 

load at belt speeds of up to 40 m/s.

$0/5*��4:/$)30$)"*/�TQPKVKF�WZTPLPV�QFWOPTU�
W�UBIV�T�NJNPÐ¹EOPV�PEPMOPTUÅ
�DPx�[�OÄK�ÀJOÅ�KFEFO�[�
OFKWÕLPOOÄKtÅDI�P[VCFOÕDI�ÐFNFOÑ�
5FOUP�WZTPDF�WÕLPOOÕ�P[VCFOÕ�ÐFNFO�T�OPWÄ�WZWJOVUÕN�
QSPGJMFN�$5%�KF�VSÀFOÕ�QSP�FYUSÁNOÅ�BQMJLBDF��%ÅLZ�TWÁ�
PKFEJOÄMÁ�LPOTUSVLDJ�B�TQFDJ¹MOÅN�NBUFSJ¹MÑN�[BKJtwVKF�
TQPMFIMJWÕ�QÐFOPT�WÕLPOV�QÐJ�WFMLÕDI�LSPVUJDÅDI�
NPNFOUFDI�J�QÐJ�WFMLÁN�EZOBNJDLÁN�OBN¹I¹OÅ��+BLP�
QSWOÅ�IOBDÅ�ÐFNFO�UÁUP�WÕLPOPWÁ�UÐÅEZ�QÐJQPVtUÅ�QÐJ�QPVxJUÅ�
OB�QPIPOFDI�T�WÅDF�ÐFNFOJDFNJ�PIZCZ�W�OFHBUJWOÅN�
TNÄSV�B�KF�UFEZ�PQUJN¹MOÅ�BMUFSOBUJWPV�L�ÐFUÄ[PWÕN�
QPIPOÑN�

C0NT*� 4:NCHR0CH"*N ozubený øemen pro vysoké 
dynamické zatí�ení a� do rychlosti �0 m�s
0[VCFOÁ�ÐFNFOZ�$0/5*��4:/$)30$)"*/�CZMZ�WZWJOVUZ�
QSP�QPVxJUÅ�W�QPIPOFDI�T�FYUSÁNOÅN�[SZDIMFOÅN
�BMF�UBLÁ�QSP�
CF[QFÀOÕ�QÐFOPT�WFMLÕDI�LSPVUJDÅDI�NPNFOUÑ�QÐJ�OÅ[LÕDI�
PU¹ÀL¹DI��°FNFO�4ZODISPDIBJO�KF�WZSPCFOÕ�[F�TQFDJ¹MOÅDI�
NBUFSJ¹MÑ�T�NBMÕN�QSPEMPVxFOÅN�B�T�WZTPLPV�QFWOPTUÅ�W�
UBIV��5ZUP�NBUFSJ¹MZ�TQPMFIMJWÄ�QÐFO¹tFKÅ�J�FYUSÁNOÄ�WFML¹�
QÐFUÅxFOÅ�B�[BSVÀVKÅ�EMPVIPEPCPV�CF[ÒESxCPWPV�GVOLDJ�J�W�
QPIPOFDI�T�QVM[VKÅDÅN�[BUÅxFOÅN�
1ÐFOPT�WZTPLÕDI�LSPVUJDÅDI�NPNFOUÑ�QÐJ�OÅ[LÕDI�PU¹ÀL¹DI�
WZxBEVKF�P[VCFOÕ�ÐFNFO�T�WZTPLPV�PEPMOPTUÅ�QSPUJ�QÐFUSxFOÅ�
B�EFGPSNBDJ�[VCÑ��$0/5*��4:/$)30$)"*/�QSPUP�
PCTBIVKF�WZTPLPQFWOPTUOÅ�UBxOÁ�WM¹LOP�[�BSBNJEV��5PUP�
UBxOÁ�WM¹LOP
�VMPxFOÁ�EP�QM¹tUÄ�[�WZTPDF�QFWOÕDI�NBUFSJ¹MÑ
�
[WM¹E¹�USWBMF�B�TQPMFIMJWÄ�J�FYUSÁNOÅ�SP[CÄIPWÁ�NPNFOUZ��
,SPNÄ�UPIP�KF�4ZDISPDIBJO�JEF¹MOÅ�QSP�QÐFOPT�WZTPLÕDI�
WÕLPOÑ�QSP�O¹SPÀOÁ�EZOBNJDLÁ�BQMJLBDF�T�SZDIMPTUNJ�
ÐFNFOÑ�Bx����N�T��

1 Popis produktù / Product description
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CONTI® SYNCHROCHAIN high-performance timing belt 

is constructed in the following way: 
,POTUSVLDF�WZTPDF�WÕLPOOÁIP�P[VCFOÁIP�ÐFNFOF�
$0/5*��4:/$)30$)"*/�

1PMZVSFUBOPWÕ�IÐCFU�ÐFNFOF Polyurethane backing

"SBNJEPW¹�UBxO¹�
WM¹LO¹�TF�TUÐÅEBWÕN�
WJOVUÅN�EP�Q¹SV�a4�;n

Tension member
Aramide cord with S/Z twists
wound in pairs

1PMZVSFUBOPWÁ�[VCZ Polyurethane teeth

5LBOJOB�TF�TQFDJ¹MOÅ�ÒQSBWPV Special treated fabric CTDCTD

1 Produktbeschreibung / Product description
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4ynchronní pøenos otáèení
7ZTPDF�PEPMOÁ�P[VCFOÁ�ÐFNFOZ�$0/5*��
4:/$)30$)"*/�QÐFO¹tFKÅ�SPUBÀOÅ�QPIZCZ�T�LPOTUBOUOÅ�
ÒIMPWPV�SZDIMPTUÅ�ÐFNFOF��1ÐFTOÁ�UWBSZ�[VCÑ�ÐFNFOÑ�J�
ÐFNFOJD�[BKJtwVKÅ�QÐFTOÕ�TZODISPOOÅ�QPIZC�T�WZTPLPV�
CF[QFÀOPTUÅ�QSPUJ�QÐFTLPÀFOÅ�[VCÑ�

Kompaktní a hospodárné provedení øemenù, WZTPL¹�
QFWOPTU�QSPUJ�QÐFUSxFOÅ�B�WZTPL¹��EZOBNJDL¹�[BUÅxJUFMOPTU�
P[VCFOÕDI�ÐFNFOÑ�$0/5*��4:/$)30$)"*/�VNPxÊVVKÅ�
VNJTwPWBU�TZODISPOOÅ�QPIPOZ�J�WF�WFMNJ�
PNF[FOÁN�QSPTUPSV��5ÅN�KTPV�E¹OZ�JEF¹MOÅ�QÐFEQPLMBEZ�
QSP�LPOTUSVPW¹OÅ�IPTQPE¹SOÕDI�QPIPOÑ�T�NBMÕNJ�
WFTUBWCPWÕNJ�SP[NÄSZ�B�T�OÅ[LPV�INPUOPTUÅ�

jádné mazání, �ádná údr�ba
7ZTPDF�WÕLPOOÁ�P[VCFOÁ�ÐFNFOZ�$0/5*��
4:/$)30$)"*/�KTPV�CF[ÒESxCPWÁ��+BLÁLPMJW�NB[¹OÅ�B�
EPEBUFÀOÁ�OBQÅO¹OÅ�OFOÅ�OVUOÁ��%ÅLZ�LPOTUSVLDJ�B�
QPVxJUÕN�NBUFSJ¹MÑN�KF�[BKJtUÄOP�LPOTUBOUOÅ�OBQOVUÅ�
ÐFNFOÑ�

Tichý chod 
0QUJNBMJ[PWBOÕ�UWBS�QSPGJMV�[VCV�P[VCFOÕDI�ÐFNFOÑ�
$0/5*��4:/$)30$)"*/�B�ÐFNFOJDF
�TQPMV�T�
WÅDFO¹TPCOÄ�JNQSFHOPWBOPV�QPMZBNJEPWPV�ULBOJOPV�
VNPxÊVKF�WÕSB[OÁ�[NFOtFOÅ�tÅÐLZ�B�UÅN�M[F�
EPTEPT¹IOPVU�WÕSB[OÁIP�PNF[FOÅ�IMVÀOPTUJ�J�QÐJ�
WZTPLÕDI�SZDIMPTUFDI�ÐFNFOÑ�

0dolnost proti vnìj�ím vlivùm

;naèení
ÒÀJOO¹�EÁMLB 
QSPGJM�[VCÑ
SP[UFÀ�[VCÑ 

tÅÐLB�ÐFNFOF
UZQ

Synchronous transmission

CONTI® SYNCHROCHAIN high-performence timing belt 

transmit rotary motions at exact angles and a constant 

belt speed. The precise tooth match between belt and 

drive pulley ensures a high degree of synchronicity and 

reliably prevents belt ratcheting.

Compact and ecnomical belt configurations 

The high tear resistance and high dynamic load carry-

ing capacity of CONTI® SYNCHROCHAIN high-perfor-

mance belts allow for synchronous drives even where 

space is at a premium. This establishes ideal conditions 

for the design of economically compact, lightweight  

drives.

No lubrication and maintenance needed

CONTI® SYNCHROCHAIN high-performance belts 

are maintenance-free. No lubricating or retightening 

is required. Their construction and the materials used 

ensure a constant belt tension.

Low-noise operation

The optimized sectional match between timing belt  

and pulley and a belt construction with a multiply  

treated polyamide fabric, plus a dramatic reduction  

in the required timing belt width that using  

CONTI® SYNCHROCHAIN high-performance timing belts 

afford, all make for considerably less noise, even at high 

belt speeds.

Resistance to external influences

  Highly resistant to various chemicals and oils

Resistant against UV and ozon 

Tropicalized

Temperature resistant from -40°C to 80°C

Labelling 

Pitch length

Tooth shape

Tooth pitch

Timing belt width

Type

1 Popis produktu / Product description

7MBTUOPTUJ�B�P[OBÀFOÅ
Properties and Labelling 
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Rozteèe
,�EJTQP[JDJ�KTPV�NFUSJDLÁ�SP[UFÀF��.�B���.�

Profi le

The newly developed CTD-profi le (CTD: Conti Torque 

Drive) is the symbiosis of the HTD and the STD profi le 

and combines the advantages of both in a single profi le. 

The arch-shaped pulley-entry geometry, on the one hand, 

and the higher tooth, on the other, provide harmonic tooth 

meshing and therefore ultra smooth running. At the same 

time, it provides excellent protection against belt slip at 

high torque.

Pitches

The available metric pitch gauges are 8M and 14M.

CTD

8M
14M

10 

100 

1000 

10000 

0,1 1 10 100 1000 

1 Produktbeschreibung / Product description

1SPGJMZ�B�SP[UFÀF 
Profile and Pitches 
Profil 

/PWÄ�WZWJOVUÕ�QSPGJM�$5%�	$5%���$POUJ�5PSRVF�%SJWF)�
QÐFETUBWVKF�TQPKFOÅ�QSPGJMÑ�)5%�B�45%�B�TMVÀVKF�KFKJDI�
WÕIPEZ�EP�KFEJOÁIP�QSPGJMV��%ÅLZ�O¹CÄIPWÁ�LÐJWDF�B�
WZttÅN�[VCÑN�OBCÅ[Å�LMJEOÄKtÅ�DIPE�ÐFNFOF�B�QÐÅ[OJWÄKtÅ�
QSPWP[OÅ�QBSBNFUSZ��4PVÀBTOÄ�KF�UÅN�[BKJtUÄOB�QÐJ�WZttÅDI�
LSPVUJDÅDI�NPNFOUFDI�WZTPL¹�CF[QFÀOPTU�QSPUJ�
QÐFTLPÀFOÅ�[VCÑ�
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7ÕQPÀUPWÕ�WÕLPO�<L8> 
Calculation power [kW]
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Profil Profile 
CTD C8M 

1 Popis produktu / Product description

4tandardní délky / Standard lengths

;naèení
Designation

Poèet zubù 
Number of teeth

640 - C8M 80

720 - C8M 90

800 - C8M 100

896 - C8M 112

920 - C8M 115

960 - C8M 120

1000 - C8M 125

1040 - C8M 130

1120 - C8M 140

1200 - C8M 150

1224 - C8M 153

1280 - C8M 160

1440 - C8M 180

1600 - C8M 200

1760 - C8M 220

1792 - C8M 224

2000 - C8M 250

2240 - C8M 280

2400 - C8M 300

2520 - C8M 315

2840 - C8M 355

3048 - C8M 381

3200 - C8M 400

3600 - C8M 450

4000 - C8M 500

4480 - C8M 560

Tab. 1

.F[JSP[NÄSZ�tÅÐFL�KTPV�L�EJTQP[JDJ��Intermediate widths upon request.

4tandardní �íøky / Standard widths

12 mm

21 mm

36 mm

62 mm

Tab. 2

8,0

3,
4

5,
8

CT-Synchrochain-dt-en-2012.indd   8 12.03.12   10:04
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Profil Profile 
CTD C14M

1 Produktbeschreibung / Product description

4tandardní délky / Standard lengths

Znaèení
Designation

Poèet zubù 
Number of teeth

994 - C14M 71

1120 - C14M 80

1190 - C14M 85

1260 - C14M 90

1400 - C14M 100

1568 - C14M 112

1610 - C14M 115

1750 - C14M 125

1890 - C14M 135

1960 - C14M 140

2100 - C14M 150

2240 - C14M 160

2310 - C14M 165

2380 - C14M 170

2450 - C14M 175

2520 - C14M 180

2590 - C14M 185

2660 - C14M 190

2800 - C14M 200

3136 - C14M 224

3304 - C14M 236

3360 - C14M 240

3500 - C14M 250

3850 - C14M 275

3920 - C14M 280

4326 - C14M 309

4410 - C14M 315

Tab. 3

.ezirozmìry �íøek jsou k dispozici. Intermediate widths upon request.

4tandardní �íøky  / Standard widths

20 mm

37 mm

68 mm

90 mm

125 mm

Tab. 4

14,0

6,
0 10

,0

CT-Synchrochain-dt-en-2012.indd   9 12.03.12   10:04
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7ZTPDF� WÕLPOOÕ� P[VCFOÕ� ÐFNFO� $0/5*��
4:/$)30$)"*/�KF�QSFDJ[OÅ�WÕSPCFL��7ÕSPCB�QSPCÅI¹�T�
WFMLPV�QFÀMJWPTUÅ�B�QÐFTOPTUÅ��5PMFSBODF�QSP�EÁMLZ
�tÅÐLZ�
B�WÕtLZ�KTPV�VWFEFOÁ�W�O¹TMFEVKÅDÅDI�UBCVML¹DI�

The CONTI® SYNCHROCHAIN Heavy-Duty Timing Belt 

is a precision product. It is manufactured with great care 

and accuracy. The tolerances for length, width and height 

are listed in the following tables. 

Osová vzdálenost  / Centre distance

6spoøádání pøi mìøení Test setup 

5PMFSBODF Tolerances 

Tolerance vý�ky ozubených øemenù  / Height tolerances for timing belts 

Rozteè zubù Tooth pitch 8M 14M

Rozteè zubù v mm Tooth pitch in mm 8 14

Tolerance vý�ky pro standardní typy v mm Heigth tolerances standard type in mm ± 0,30 ± 0,45

4peciální tolerance jsou k dispozici na vy�ádání. / Special type tolerances upon request.

Tab. 6

Tolerance délky ozubeného øemene  / Length tolerances for timing belts 

Délka øemene v mm 
Belt length in mm

Tolerance délky vzta�ená na osovou vzdálenost v mm 
Length tolerance in relation to centre distance in mm

640 – 1000 ± 0,25

1000 – 1960 ± 0,40

1960 – 3500 ± 0,50

3500 – 4480 ± 0,80

4peciální tolerance jsou k dispozici na vy�ádání. / Special type tolerances upon request.

Tab. 5

4peciální tolerance jsou k dispozici na vy�ádání. / Special type tolerances upon request.

Tolerance �íøky ozubeného øemene  / Width tolerances for timing belts

fíøka øemene  [ b W mm ] Belt width [ b in mm ] 8M 14M

do 50 up to 50 ± 0,65 mm ± 1 mm

do 100 up to 100 ± 1,3   mm ± 2 mm

> 100 > 100 ± 1,5   % ± 2 %

Tab.  7

1 Popis produktu / Product description

CT-Synchrochain-dt-en-2012.indd   10 12.03.12   10:04
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Material and 
Flanged pulleys 

Designation and
Pulley diameters

Tolerances

Balancing

2 0[VCFOÁ�ÐFNFOJDF 
Toothed Pulleys

1 Produktbeschreibung / Product description

CT-Synchrochain-dt-en-2012.indd   11 12.03.12   10:04
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2 Ozubené øemenice  / Toothed Pulleys

jJWPUOPTU�B�QÐFTOPTU�DIPEV�QÐFWPEÑ�T�P[VCFOÕNJ�
ÐFNFOZ�KTPV�[�WFMLÁ�À¹TUJ�PWMJWOÄOÁ�LWBMJUPV�P[VCFOÕDI�
ÐFNFOJD�
7ZTPDF�WÕLPOOÁ�P[VCFOÁ�ÐFNFOZ�$0/5*��
4:/$)30$)"*/�T�QSPGJMFN�$5%�KTPV�WZWJOVUÁ�QSP�
QPVxJUÅ�v kombinaci s TUBOEBSEOÅmi ozubenými �
ÐFNFOJcemi�T�PEQPWÅEBKÅDÅNJ�QSPGJMZ�

Materiál
7PMCB�NBUFSJ¹MV�P[VCFOÕDI�ÐFNFOJD�WZDI¹[Å�
[�QÐFO¹tFOÁIP�WÕLPOV�B�SP[NÄSV�ÐFNFOJDF�

#oènice øemenic
#PÀOJDF�KTPV�OVUOÁ�L�[BKJtUÄOÅ�CF[QFÀOPTUJ�ÐFNFOF�
QSPUJ�TLMPV[OVUÅ�[�ÐFNFOJD�
/FKÀBTUÄKJ�TF�CPÀOJDF�V�QPIPOV�PTB[VKÅ�OB�PCPV�
TUSBO¹DI�NFOtÅ�ÐFNFOJDF��6�OÄLUFSÕDI�VTQPÐ¹E¹OÅ�
QPIPOV�KF�FGFLUJWOÄKtÅ�VNÅTUJU�QP�KFEOÁ�CPÀOJDJ�TUÐÅEBWÄ�
QP�KFEOÁ�TUSBOÄ�LBxEÁ�ÐFNFOJDF�
5WBSZ�CPÀOJD�OBWSIVKUF�QPEMF�EPQPSVÀFOÅ�WÕSPCDÑ�
ÐFNFOJD��Bočnice�CZ�měly CÕU�PQBUÐFOZ�WOJUÐOÅN�
ÒLPTFN
�[BPCMFOÅN�OFCP�S¹EJVTFN�

The service lives and smooth-running properties of 

timing belts are determined to a large extent by the  

quality of the toothed pulleys they run on.

CONTI® SYNCHROCHAIN Heavy-Duty Timing Belts of 

CTD profile have been developed for use on standard 

pulleys of the respective profile.

Material

The material selected depends on the size of the pulley 

and on the power to be transmitted.

Flanged pulleys 

Flanges prevent belts from slipping off. 

In general, the smaller pulley of a drive is provided with 

flanges on both sides. For some drive configurations it is  

more effective to fit single flanges on alternate sides of  

consecutive pulleys.

Flanged pulleys may, at the discretion of the pulley 

manufacturers, be angled, chamfered or of a radius-

matching design.

.BUFSJ¹M�B�CPÀOJDF�ÐFNFOJD 
Material and Flanged pulleys 

.ateriál / Material

4litina hliníku Aluminium alloy AlCuMgPb F 35 a� F 38, F60

Ocel Steel 9 SMn 28K, 9 SMnPb 28K, Ck45 

fedá litina Grey cast iron G-22 a� GG-25

CT-Synchrochain-dt-en-2012.indd   12 12.03.12   10:04
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2 Zahnscheiben / Toothed Pulleys

Znaèení
0[VCFOÁ�ÐFNFOJDF�QSP�WZTPDF�WÕLPOOÁ�P[VCFOÁ�
ÐFNFOZ�$0/5*��4:/$)30$)"*/�P[OBÀVKÅ�QPEMF�
O¹TMFEVKÅDÅDI�QBSBNFUSÑ�

QSPGJM�[VCV 

[QÑTPC�VQFWOÄOÅ
QPÀFU�[VCÑ
SP[UFÀ�[VCÑ
tÅÐLB�P[VCFOÁ�ÐFNFOJDF 

QSPWFEFOÅ�P[VCFOÁ�ÐFNFOJDF

Pøíklad

Prùmìry øemenic
5BCVMLZ���B���	TUSBOB����Bx���)�PCTBIVKÅ�ÒEBKF�P�QPÀUV�
[VCÑ
�SFTQ��P�ÒÀJOOÁN�B�WOÄKtÅN�QSÑNÄSV�P[VCFOÕDI�
ÐFNFOJD�$5%�QSP�QSPGJMZ��.�B���.��
1SP�OFKÀBTUÄKJ�QPxBEPWBOÁ�SP[NÄSZ�OBCÅ[FKÅ�EPEBWBUFMÁ�
ÐFNFOJD�TUBOEBSEOÅ�LBUBMPHPWÁ�UZQZ�P[VCFOÕDI�ÐFNFOJD��
3P[NÄSZ�TUBOEBSEOÅDI�P[VCFOÕDI�ÐFNFOJD�$5%�KTPV�
VWFEFOÁ�W�UBCVML¹DI����B����	TUSBOB���)�
²EBKF� P� QÐJÐB[FOÅ� t ÅÐFL� ÐFNFOÑ� B� P[VCFOÕDI�
ÐFNFOJD�PCTBIVKÅ�UBCVMLZ����B����	TUSBOB���)�

Pulley Diameters

Tables 8 and 9 (pages 14 to 15) contain technical data 

on number of teeth, pitch diameter and outside dia- 

meter of CTD toothed pulleys for the particular profiles  

8M and 14M.

Specialist suppliers keep a stock of the most popular 

sizes of toothed pulleys. The dimensions of standard 

toothed pulleys for CTD are shown in tables 10 and 13 

(page 16).

Data on the widths of matching belts and toothed pulleys 

are shown in tables 11 and 13 (page 16). 

;OBÀFOÅ�B�QSÑNÄSZ�ÐFNFOJD 
Designation and Pulley diameters 

Designation

Toothed pulleys for CONTI® SYNCHROCHAIN Heavy-

Duty Timing Belts are designed on the basis of the  

following features:

Tooth shape 

Toothed pulley fastening 

Number of teeth 

Tooth pitch 

Toothed pulley width 

Pulley type

Example

Znaèení ozubené øemenice CTD / Example CTD pulley P 38 - C8M - 21

P ozubená øemenice toothed pulley

38 38 zubù 38 teeth

C8M rozteè zubù � mm, profil CTD 8 mm tooth pitch, CTD profile

21 ozubená øemenice pro �íøku øemenù 21 mm pulley for 21 mm wide belts

CT-Synchrochain-dt-en-2012.indd   13 12.03.12   10:04
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2 Ozubené øemenice / Toothed Pulleys

1SÑNÄSZ�ÐFNFOJD�Pulley diameters 
CTD C8M 

Rozteè zubù / Tooth pitch 8M

Poèet zubù 

Number of  
teeth  

z

²èinný Ø 

Pitch 
diameter 
mm

dw

Vnìj�í Ø

Outside 
diameter 
mm

da

22 56,02 54,42
23 58,57 56,97
24 61,12 59,52
25 63,66 62,06
26 66,21 64,61
27 68,75 67,15
28 71,30 69,70
29 73,85 72,25
30 76,39 74,79
31 78,94 77,34
32 81,49 81,49
33 84,03 82,43
34 86,58 84,98
35 89,13 87,53
36 91,67 90,07
37 94,22 92,62
38 96,77 95,17
39 99,31 97,71
40 101,86 100,26
41 104,41 102,81
42 106,95 105,35
43 109,50 107,90
44 112,05 110,45
45 114,59 112,99
46 117,14 115,54
47 119,68 118,08
48 122,23 120,63
49 124,78 123,18
50 127,32 125,72
51 129,87 128,27
52 132,42 130,82
53 134,96 133,36
54 137,51 135,91
55 140,06 138,46
56 142,60 141,00
57 145,15 143,55
58 147,70 146,10
59 150,24 148,64
60 152,79 151,19
61 155,34 153,74
62 157,88 156,28
63 160,43 158,83
64 162,97 161,37
65 165,52 163,92
66 168,07 166,47
67 170,61 169,01
68 173,16 171,56
69 175,71 174,11
70 178,25 176,65
71 180,80 179,20
72 183,35 181,75
73 185,89 184,29
74 188,44 186,84
75 190,99 189,39
76 193,53 191,93
77 196,08 194,48
78 198,63 197,03
79 201,17 199,57

Poèet zubù 

Number of  
teeth  

z

²èinný Ø 

Pitch 
diameter 
mm

dw

Vnìj�í Ø

Outside 
diameter 
mm

da

80 203,72 202,12
81 206,26 204,66
82 208,81 207,21
83 211,36 209,76
84 213,90 212,30
85 216,45 214,85
86 219,00 217,40
87 221,54 219,94
88 224,09 222,49
89 226,64 225,04
90 229,18 227,58
91 231,73 230,13
92 234,28 232,68
93 236,82 235,22
94 239,37 237,77
95 241,92 240,32
96 244,46 242,86
97 247,01 245,41
98 249,55 247,95
99 252,10 250,50

100 254,65 253,05
101 257,19 255,59
102 259,74 258,14
103 262,29 260,69
104 264,83 263,23
105 267,38 265,78
106 269,93 268,33
107 272,47 270,87
108 275,02 273,42
109 277,57 275,97
110 280,11 278,51
111 282,66 281,06
112 285,21 283,61
113 287,75 286,15
114 290,30 288,70
115 292,85 291,25
116 295,39 293,79
117 297,94 296,34
118 300,48 298,88
119 303,03 301,43
120 305,58 303,98
121 308,12 306,52
122 310,67 309,07
123 313,22 311,62
124 315,76 314,16
125 318,31 316,71
126 320,86 319,26
127 323,40 321,80
128 325,95 324,35
129 328,50 326,90
130 331,04 329,44
131 333,59 331,99
132 336,14 334,54
133 338,68 337,08
134 341,23 339,63
135 343,77 342,17
136 346,32 344,72
137 348,87 347,27

Poèet zubù 

Number of  
teeth  

z

²èinný Ø 

Pitch 
diameter 
mm

dw

Vnìj�í Ø

Outside 
diameter 
mm

da

138 351,41 349,81
139 353,96 352,36
140 356,51 354,91
141 359,05 357,45
142 361,60 360,00
143 364,15 362,55
144 366,69 365,09
145 369,24 367,64
146 371,79 370,19
147 374,33 372,73
148 376,88 375,28
149 379,43 377,83
150 381,97 380,37
151 384,52 382,92
152 387,06 385,46
153 389,61 388,01
154 392,16 390,56
155 394,70 393,10
156 397,25 395,65
157 399,80 398,20
158 402,34 400,74
159 404,89 403,29
160 407,44 405,84
161 409,98 408,38
162 412,53 410,93
163 415,08 413,48
164 417,62 416,02
165 420,17 418,57
166 422,72 421,12
167 425,26 423,66
168 427,81 426,21
169 430,35 428,75
170 432,90 431,30
171 435,45 433,85
172 437,99 436,39
173 440,54 438,94
174 443,09 441,49
175 445,63 444,03
176 448,18 446,58
177 450,73 449,13
178 453,27 451,67
179 455,82 454,22
180 458,37 456,77
181 460,91 459,31
182 463,46 461,86
183 466,01 464,41
184 468,55 466,95
185 471,10 469,50
186 473,65 472,05
187 476,19 474,59
188 478,74 477,14
189 481,28 479,68
190 483,83 482,23
191 486,38 484,78
192 488,92 487,32

Tab. 8
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2 Zahnscheiben / Toothed Pulleys

1SÑNÄSZ�ÐFNFOJD Pulley diameters 
CTD C14M

Rozteè zubù�/ Tooth pitch 14M

Poèet zubù 

Number of  
teeth  

z

²èinný Ø 

Pitch 
diameter 
mm

dw

Vnìj�í Ø

Outside 
diameter 
mm

da

28 124,78 121,99
29 129,23 126,44
30 133,69 130,90
31 138,15 135,36
32 142,60 139,81
33 147,06 144,27
34 151,52 148,73
35 155,97 153,18
36 160,43 157,64
37 164,88 162,09
38 169,34 166,55
39 173,80 171,01
40 178,25 175,46
41 182,71 179,92
42 187,17 184,38
43 191,62 188,83
44 196,08 193,29
45 200,54 197,75
46 204,99 202,20
47 209,45 206,66
48 213,90 211,11
49 218,36 215,57
50 222,82 220,03
51 227,27 224,48
52 231,73 228,94
53 236,19 233,40
54 240,64 237,85
55 245,10 242,31
56 249,55 246,76
57 254,01 251,22
58 258,47 255,68
59 262,92 260,13
60 267,38 264,59
61 271,84 269,05
62 276,29 273,50
63 280,75 277,96
64 285,21 282,42
65 289,66 286,87
66 294,12 291,33
67 298,57 295,78
68 303,03 300,24
69 307,49 304,70
70 311,94 309,15
71 316,40 313,61
72 320,86 318,07
73 325,31 322,52
74 329,77 326,98
75 334,23 331,44
76 338,68 335,89
77 343,14 340,35
78 347,59 344,80
79 352,05 349,26
80 356,51 353,72
81 360,96 358,17
82 365,42 362,63
83 369,88 367,09
84 374,33 371,54
85 378,79 376,00

Poèet zubù 

Number of  
teeth  

z

²èinný Ø 

Pitch 
diameter 
mm

dw

Vnìj�í Ø

Outside 
diameter 
mm

da

86 383,25 380,46
87 387,70 384,91
88 392,16 389,37
89 396,61 393,82
90 401,07 398,28
91 405,53 402,74
92 409,98 407,19
93 414,44 411,65
94 418,90 416,11
95 423,35 420,56
96 427,81 425,02
97 432,26 429,47
98 436,72 433,93
99 441,18 438,39

100 445,63 442,84
101 450,09 447,30
102 454,55 451,76
103 459,00 456,21
104 463,46 460,67
105 467,92 465,13
106 472,37 469,58
107 476,83 474,04
108 481,28 478,49
109 485,74 482,95
110 490,20 487,41
111 494,65 491,86
112 499,11 496,32
113 503,57 500,78
114 508,02 505,23
115 512,48 509,69
116 516,94 514,15
117 521,39 518,60
118 525,85 523,06
119 530,30 527,51
120 534,76 531,97
121 539,22 536,43
122 543,67 540,88
123 548,13 545,34
124 552,59 549,80
125 557,04 554,25
126 561,50 558,71
127 565,95 563,16
128 570,41 567,62
129 574,87 572,08
130 579,32 576,53
131 583,78 580,99
132 588,24 585,45
133 592,69 589,90
134 597,15 594,36
135 601,61 598,82
136 606,06 603,27
137 610,52 607,73
138 614,97 612,18
139 619,43 616,64
140 623,89 621,10
141 628,34 625,55
142 632,80 630,01
143 637,26 634,47

Poèet zubù 

Number of  
teeth  

z

²èinný Ø 

Pitch 
diameter 
mm

dw

Vnìj�í Ø

Outside 
diameter 
mm

da

144 641,71 638,92
145 646,17 643,38
146 650,63 647,84
147 655,08 652,29
148 659,54 656,75
149 663,99 661,20
150 668,45 665,66
151 672,91 670,12
152 677,36 674,57
153 681,82 679,03
154 686,28 683,49
155 690,73 687,94
156 695,19 692,40
157 699,65 696,86
158 704,10 701,31
159 708,56 705,77
160 713,01 710,22
161 717,47 714,68
162 721,93 719,14
163 726,38 723,59
164 730,84 728,05
165 735,30 732,51
166 739,75 736,96
167 744,21 741,42
168 748,66 745,87
169 753,12 750,33
170 757,58 754,79
171 762,03 759,24
172 766,49 763,70
173 770,95 768,16
174 775,40 772,61
175 779,86 777,07
176 784,32 781,53
177 788,77 785,98
178 793,23 790,44
179 797,68 794,89
180 802,14 799,35
181 806,60 803,81
182 811,05 808,26
183 815,51 812,72
184 819,97 817,18
185 824,42 821,63
186 828,88 826,09
187 833,34 830,55
188 837,79 835,00
189 842,25 839,46
190 846,70 843,91
191 851,16 848,37
192 855,62 852,83
193 860,07 857,28
194 864,53 861,74
195 868,99 866,20
196 873,44 870,65
197 877,90 875,11
198 882,36 879,57
199 886,81 884,02
200 891,27 888,48
201 895,72 892,93
202 900,18 897,39
203 904,64 901,85

Tab. 9
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2 Ozubené øemenice / Toothed Pulleys

4UBOEBSEOÅ�P[VCFOÁ�ÐFNFOJDF�Standard toothed Pulleys

Rozteè zubù / Tooth pitch 8M Rozteè zubù / Tooth pitch 14M

Poèet
  zubù

No. of  
teeth  

z

²èinný Ø 

Pitch 
diameter  
mm

dw

Vnìj�í Ø 

Outside 
diameter  
mm

da

boènice
Ø

Flanges  
diameter  
mm

db ≈

pøedvrtané 
díry

Ø

Pilot bore  
diameter  
mm

dv ≈

.aY. díra 
Ø

Finished 
bore  
mm

df max

22 56,02 54,42 60 12 25

24 61,16 59,52 66 12 28

26 66,21 64,61 70 12 30

28 71,30 69,70 75 15 30

30 76,39 74,79 82 15 32

32 81,49 81,49 87 15 35

34 86,58 84,98 91 15 42

36 91,67 90,07 97 15 42

38 96,77 95,17 102 15 45

40 101,86 100,26 106 15 45

44 112,05 110,45 120 15 45

48 122,23 120,63 128 15 45

56 142,60 141,00 150 15 50

64 162,97 161,37 168 15 50

72 183,35 181,75 192 15 55

80 203,72 202,12 - 15 60

90 229,18 227,58 - 15 60

112 285,21 283,61 - 18 60

144 366,69 365,09 - 20 60

168 427,81 426,21 - 20 60

192 488,92 487,32 - 20 60

Poèet
zubù  

No. of  
teeth  

z

²èinný Ø 

Pitch 
diameter  
mm

dw

Vnìj�í Ø 

Outside 
diameter  
mm

da

boènice
Ø

Flanges  
diameter  
mm

db ≈

pøedvrtané 
díry

Ø

Pilot bore  
diameter  
mm

dv ≈

.aY. díra 
Ø

Finished 
bore  
mm

df max

28 124,78 121,99 130 24 60

29 129,23 126,44 134 24 60

30 133,69 130,90 138 24 60

32 142,60 139,81 148 24 60

34 151,52 148,73 156 24 60

36 160,43 157,64 166 24 60

38 169,34 166,55 183 24 70

40 178,25 175,46 184 24 70

44 196,08 193,29 202 24 70

48 213,90 211,11 220 24 75

56 249,55 246,77 254 28 75

64 285,21 282,42 290 28 75

72 320,86 318,07 - 28 75

80 356,51 353,72 - 28 75

90 401,07 398,28 - 28 75

112 499,11 496,32 - 28 75

144 641,71 638,92 - 28 75

168 748,66 745,87 - 28 75

192 855,62 852,83 - 28 75

216 962,57 959,78 - 28 85

Tab. 10

4tandardní �íøky / Standard widths 8M

fíøka ozubeného 
øemene b

Timing belt 
width b

fíøka zubù øemenice

Toothed Pulley 
Face width for flanget pulleys

mm se 2 boènicemi
 with 2 flanges

bez boènic 
without flanges

12 16 20

21 25 29

36 40 44

62 68 72

Tab. 11 Standardní �íøky / Standard widths 14M

fíøka ozubeného 
øemene b

Timing belt 
width b

fíøka zubù øemenice

Toothed Pulley 
Face width for flanget pulleys

mm se 2 boènicemi 
 with 2 flanges

bez boènic 
without flanges

20 25 31

37 45 51

68 77 85

90 100 108

125 135 143

Tab. 13

Tab. 12
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2 Zahnscheiben / Toothed Pulleys

Rovnobì�nost díry a ozubení
3PWOPCÄxOPTU�NF[J�PTPV�EÅSZ�B�P[VCFOÅ�OFTNÅ�QÐFLSPÀJU�
PEDIZMLV����N�OB�LBxEÕ�NJMJNFUS�tÅÐLZ�P[VCFOÁ�
ÐFNFOJDF�

,u�elovitost
,VxFMPWJUPTU�TNÅ�CÕU�OFKWÕtF����N�OB�LBxEÕ�NJMJNFUS�
tÅÐLZ�P[VCFOÅ�ÐFNFOJDF�B�TPVÀBTOÄ�OFTNÅ�QÐFLSPÀJU�
QÐÅQVTUOPV�UPMFSBODJ�QSÑNÄSV�

Alignment of bore holes and teeth

Deviations in alignment between the bore and teeth may 

not exceed 1µm per millimetre of toothed pulley width.

Taper

The taper may amount to a maximum of 1µm per milli-

meter over the width of the tooth and, at the same time, 

may not exceed the permissible diameter tolerance.

Tolerance Tolerances 

Tolerance vnìj�ího prùmìru / Outside diameter tolerance Tab. 14

Vnìj�í prùmìr   Outside diameter 

da v mm

Tolerance Tolerance   

v mm

do / up to 25 0,05

26 – 50 0,08

51 – 100 0,10

101 – 175 0,13

176 – 300 0,15

301 – 500 0,18

nad / above 125 0,20

Tolerance aYiální házivosti / Axial runout tolerance Tab. 15

Vnìj�í prùmìr  Outside diameter

da v mm

Tolerance Tolerance  

v mm

do / up to 100 0,1

101 – 250 0,001 na ka�dý mm vnìj�ího prùmìru  
per mm outside diameter

nad / above 250 0,25 + 0,0005 na ka�dý mm vnìj�ího prùmìru  
per mm outside diameter

Tolerance radiální házivosti / Radial runout tolerance Tab. 16

Vnìj�í prùmìr   Outside diameter

da v mm

Tolerance Tolerance  

v mm

do / up to 200 0,13

nad / above 200 0,13 + 0,0005 na ka�dý mm vnìj�ího prùmìru  
per mm outside diameter
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2 Ozubené øemenice / Toothed Pulleys

6�P[VCFOÕDI� ÐFNFOJD
� LUFSÁ� KTPV�LPNQMFUOÄ�PCS¹CÄOÁ
�
OFOÅ� [QSBWJEMB� EP� PCWPEPWÁ� SZDIMPTUJ� ��� N�T� OVUOÁ�
WZW¹xFOÅ��"WtBL� MJUJOPWÁ� ÐFNFOJDF� TF� WZWBxVKÅ� WÄUtJOPV� J�
QÐJ�W������N�T��

7tFPCFDOÄ�QMBUÅ�
7ZW¹xFOÅ�W�KFEOÁ�SPWJOÄ
�UÐÅEB�LWBMJUZ�2����
QPEMF�7%*�����
QÐJ�v = 30 m/s QSP dw > 400 mm OFCP 

QÐJ�n = 1500 min-1 QSP dw ≤ 400 mm�

7ZW¹xFOÅ�WF���SPWJO¹DI
�QPEMF�EPQPSVÀFOÅ�
UÐÅEB�LWBMJUZ�2����
QÐJ�W������N�T�OFCP�
QÐJ v > 20 m/s QÐJ�QPNÄSV�ÒÀJOOÁIP�QSÑNÄSV�
L�tÅÐDF�P[VCFOÁ�ÐFNFOJDF�����

7ZW¹xFOÅ� TF� QSPW¹EÅ� OB� P[VCFOÕDI� ÐFNFOJDÅDI� CF[�
ES¹xLZ� QSP� QFSP
� OB� IMBELÁN� USOV�� %BMtÅ� QPESPCOPTUJ�
KTPV� VWFEFOÁ� W� *40� ���� B� 7%*� ������ 7ZW¹xFOÅ� TF�
QSPW¹EÅ�KFO�OB�[WM¹tUOÅ�QPxBEBWFL�

With toothed pulleys machined on all sides, balancing is 

normally not necessary up to a circumferential speed of 

30 m/s. Cast iron pulleys, however, must be balanced 

even at v < 30 m/s.

In general, the following applies: 

Balancing in one plane, quality index Q 16 

as per VDI guideline 2060 

at v = 30 m/s for dw > 400 mm or 

at n = 1500 rpm for dw ≤ 400 mm.  

Balancing in two planes as per recommended 

practice Q 6.3 

at v > 30 m/s or 

at v > 20 m/s at a ratio of pitch diameter 

to toothed pulley width < 4.

Plain bored toothed pulleys are balanced on a smooth 

balanc ing mandrel. Further details are shown in ISO 254 

and VDI guideline 2060. Pulleys are only balanced on 

special request.

7ZW¹xFOÅ Balancing
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2 Zahnscheiben / Toothed Pulleys

4ZNCPMZ�QPVxÅWBOÁ�WF�
W[PSDÅDI
�KFEOPULZ�B�QPKNZ

)PEOPUZ�QSP�WÕQPÀFU 

1říklad�WÕQPÀUV

$ontiTech Power 
Transmission Designer

1PELMBEZ�QSP�WÕQPÀFU 

)PEOPUZ�WÕLPOV

1ÐFIMFE�W[PSDÑ

3 7ÕQPÀFU�QÐFWPEÑ�T�P[VCFOÕNJ�ÐFNFOZ�
Calculation of Timing Belt Drives

Glossary of symbols,
units and terms

Calculation data 

Calculation example

ContiTech
Power Transmission Designer

Calculation documentation

Power ratings

Useful formulas

19
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3 Výpoèet pøevodù s ozubenými øemeny  / Calculation of Timing Belt Drives

1PTUVQ� WÕQPÀUV� QMBUÅ� QSP� QPIPOZ� T� W Z T P D F �
P E P M O Õ N J � P[VCFOÕNJ� ÐFNFOZ� $0/5*��
4:/$)30$)"*/�� )PEOPUZ� QPUÐFCOÁ� QSP� O¹WSI�
QÐFWPEÑ� KTPV� VW¹EÄOZ� W� O¹TMFEVKÅDÅDI� UBCVML¹DI� B�
HSBGFDI�

CONTI® SYNCHROCHAIN Heavy-Duty Timing Belts 

are calculated in several stages. The following section  

contains all the formulas needed for this calculation.

4ZNCPMZ�QPVxÅWBOÁ�WF�W[PSDÅDI
�KFEOPULZ�B�QPKNZ
Glossary of symbols, units and terms 
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3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

4ymbol  
Symbol

+ednotka 
evr. 
Unit dt.

+ednotka 
angl. 
Unit en. 

Význam 
Definition

a mm mm Osová vzdálenost Centre distance

b mm mm fíøka ozubeného øemene Width of timing belt

c0 Zvolený provozní souèinitel Predefined total service factor

c0 err  Vypoètený provozní souèinitel Calculated total service factor

c1 4ouèinitel poètu zubù v zábìru Teeth in mesh factor

c2 4ouèinitel zatí�ení Load factor

c3 4ouèinitel zrychlení Acceleration factor

c4 4ouèinitel únavy Fatigue factor

c5 Délkový souèinitel Length factor

c6 fíøkový souèinitel Width factor

c6 err Vypoètený �íøkový souèinitel Calculated width factor

da mm mm Vnìj�í prùmìr ozubené øemenice Outside diameter of toothed pulley

dag mm mm Vnìj�í prùmìr velké ozubené øemenice Outside diameter of large toothed pulley

dak mm mm Vnìj�í prùmìr malé ozubené øemenice Outside diameter of small toothed pulley

dw mm mm ²èinný prùmìr ozubené øemenice Pitch diameter of toothed pulley

dw1 mm mm ²èinný prùmìr hnací ozubené øemenice Pitch diameter of driving toothed pulley

dw2 mm mm ²èinný prùmìr hnané ozubené øemenice Pitch diameter of driven toothed pulley

dwg mm mm ²èinný prùmìr velké ozubené øemenice Pitch diameter of large toothed pulley

dwk mm mm ²èinný prùmìr malé ozubené øemenice Pitch diameter of small toothed pulley

f Hz Hz Vlastní frekvence Natural frequency

Fe N N Zku�ební síla Test force

Fstat N N 4tatická napínací síla Static span tension

Fu N N Obvodová síla Effective pull

Fv N N Celková pøedpínací síla Axle load

i Pøevodový pomìr Transmission ratio

k1 4ouèinitel zatí�ení pøedpìtím Initial load factor

k2 Provozní souèinitel zatí�ení pøedpìtím Initial service factor

Lf mm mm Délka volné vìtve øemene Free span length

Lw mm mm ²èinná délka ozubeného øemene Pitch length of timimg belt

m kg/m kg/m Hmotnost ozubeného øemene na 1 m délky Belt weight per m length

ms kg/m · mm kg/m · mm                                                                                                               Specific belt weight per m length and mm width

n1 min-1 rpm Otáèky hnací ozubené øemenice Speed of driving toothed pulley

n2 min-1 rpm Otáèky hnané ozubené øemenice Speed of driven toothed pulley

nk min-1 rpm Otáèky malé ozubené øemenice Speed of small toothed pulley

ng min-1 rpm  Otáèky velké ozubené øemenice Speed of large toothed pulley

P kW kW Pøená�ený výkon Power to be transmitted

Pn kW kW Výkon pro vzta�nou �íøku ozubeného øemene Power rating for effective width of belt

PR kW kW Výkon pro zvolenou �íøku ozubeného øemene Power rating for selected width of belt

t mm mm Rozteè zubù Tooth pitch

te mm mm Prùhyb Belt deflection when testing tension

v m/s m/s Rychlost øemene Belt speed

z Poèet zubù ozubeného øemene No. of teeth of the timing belt

z1 Poèet zubù hnací ozubené øemenice No. of teeth of the driving toothed pulley

z2 Poèet zubù hnané ozubené øemenice No. of teeth of the driven toothed pulley

zk Poèet zubù malé ozubené øemenice No. of teeth of the small toothed pulley

zg Poèet zubù velké ozubené øemenice No. of teeth of the large toothed pulley

� ° (Grad) �
2

�
�
2

� °(Grad)

°(stupnì) ²hel sklonu teèny � � 90 � 
�

Belt side inclination angle � � 90 � 

°(stupnì)       ²hel opásání malé ozubené øemenice Arc of contact around the small toothed pulley
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7ÕQPÀFU�QÐFWPEÑ�T�P[VCFOÕNJ�ÐFNFOZ�QSPCÅI¹�W�
OÄLPMJLB�LSPDÅDI�

Po�adované údaje o pohonu
1SP�WÕQPÀFU�QPIPOÑ�T�P[VCFOÕNJ�ÐFNFOZ�KTPV�OF[CZUOÁ�
O¹TMFEVKÅDÅ�ÒEBKF�

WÕLPO�B�UZQ�hnací jednotky (motoru) � 
[QÑTPC�[BUÅxFOÅ�IOBOÁ�KFEOPULZ (stroje)� 
QSPWP[OÅ�QPENÅOLZ
PU¹ÀLy�IOBOÁ�B�IOBDÅ�KFEOPULZ
QÐFWPEPWÕ�QPNÄS 
QPÀFU�[VCÑ�OFCP�QSÑNÄSZ�P[VCFOÕDI�ÐFNFOJD�IOBOÁ�B�

IOBDÅ�KFEOPULZ�

 SP[NF[Å�PTPWÁ�W[E¹MFOPTUJ

Pøíklad výpoètu
;EWPKO¹TPCFOÅ�WÕLPOV�TU¹WBKÅDÅIP�QPIPOV�$5%�QÐJ�
[BDIPW¹OÅ�tÅÐLZ

Pohonná jednotka
Elektromotor  ............................................... P = 12 kW 

TF�TUÐFEOÅN�SP[CÄIPWÕN�NPNFOUFN ..... n1 = 1450 min–1

Pracovní stroj
4PVTUSVI  .........��������.................. n2 = 1000 min–1 ± 2 %

Provozní podmínky
1SÑNÄS�WFMLÁ�ÐFNFOJDF�  . .....����������������......... ≤ 150 mm 

0TPW¹�W[E¹MFOPTU� ........................................ ≈ 400 mm 

%FOOÅ�QSPWP[����I
�TUÐFEOÅ�[BUÅxFOÅ

Synchronous belt drives are calculated in several stages. 

Drive data required 

For calculation of synchronous belt drives the following 

data is required:

power and type of prime mover

type of loading for driven machine

operating conditions

speeds of prime mover and driven machine

transmission ratio

  number of teeth or toothed pulley diameter of prime 

mover and driven machines

centre distance range

Calculation example

Doubling the power of an existing CTD drive without 

increasing the width

Prime mover

Electric motor .............................................. P = 12 kW 

with mean starting torque  ....................  n1 = 1450 rpm

Driven machine

Lathe  .........................................  n2 = 1000 rpm ± 2 %

Operating conditions

Diameter of large pulley ...............................  ≤ 150 mm 

Centre distance  ..........................................  ≈ 400 mm 

Daily operating period is 16 hours, average load

1PTUVQ�WÕQPÀUV� Calculation data

3 Výpoèet pøevodù s ozubenými øemeny  / Calculation of Timing Belt Drives
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3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

4ouèinitel zatí�ení 

4PVTUSVI

(Tab. 25, TUSBOB 32)

Load factor 

Lathe

(Tab. 25, page 33)

c2 � 1,4

4ouèinitel zrychlení

(Tab. 18, TUSBOB 28)

Acceleration factor

(Tab. 18, page 28)

c3 � 0

4ouèinitel únavy 

(Tab. 19, TUSBOB 29)

Fatigue factor

(Tab. 19, page 29)

c4 � 0,2

Celkový provozní souèinitel 
c0 = c2 + c3 + c4

Total service factor c0 � 1,6

Volba rozteèe

zubù øemene

	%JBHSBN
�TUSBOB��)

Selection of 

Timing belt pitch

(Diagram page 7)

[WPMFOP/selected

CONTI® SYNCHROCHAIN CTD, 8M

Pøevodový pomìr Transmission ratio i � 1,45

Poèet zubù a 
úèinný prùmìr øemenic 
zg

(Tab. 8, TUSBOB 14)

No. of teeth and  

Pitch diameter of the 

Toothed pulley 

(Tab. 8, page 14)

zg � 56

1PENÅOLB/condition 
zk � 38,6206897 
[WPMFOP/selected 
zk � 38

dwg � 142,6028 mm

dwg ≤ 145 mm

dwk � 96,76621 mm

²èinná délka 
ozubeného øemene

Pitch length Lw 5 1177

 Výbìr úèinné délky øemene ze 
standardní øady délek

(Tab. 1, strana 8)

Determination of the pitch 

length that can be supplied

(Tab. 1, page 8)

Lw � 1200 mm

0sová vzdálenost Centre distance a � 411,36 mm

²hel opásání 
men�í ozubené øemenice

Arc of Contact around the 

Small Toothed Pulley

� � 173,61°

1ÐÅLMBE�WÕQPÀUV Calculation example

�
L

L =
Q�
Q2

/: 5 2 ua

t
2

u zg 
 zk( ) 


t
/

u zg < zk( )� 

� ³ 
� 

�µ

2

� ua

a 5
�
�

u /: <
t
2

u zg 
 zk( ) 
 /: <
t
2

u zg 
 zk( )� 

� ³ 
� 

�µ

2

< 2 u
t
/

u zg < zk( )� 

� ³ 
� 

� µ 

2� 

� 
³ 
³ 

� 

� 
µ 
µ 

` = 2 u arccos °(TUVQOÄ)
t u zg < zk( )
2 u / ua

� 

� 
³ 
³ 

� 

� 
µ 
µ 
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1ÐÅLMBE�WÕQPÀUV Calculation Example

3 Výpoèty pohonù s ozubenými øemeny / Calculation of Timing Belt Drives

Teeth in mesh factor

(Tab. 17, page 28)

ze � 18,33

c1 � 1,0

%élkový souèinitel

(Tab. 20, TUSBOB 29)

Length factor 

(Tab. 20, page 29)

c5 � 1,0

(Tab. 27, �TUSBOB 34)

7ZQPÀUFOÕ�QSPWP[OÅ�TPVÀJOJUFM�
QSP�[WPMFOPV�tÅÐLV�P[VCFOÁIP�
ÐFNFOF

Timing belt width

Power rating for  

effective width of timing belt 

(Tab. 26, page 34)

Requirement 

c6 Belt ≥ c6 err

(Tab. 27, page 34)

Power rating for  

selected width of timing belt

Calculated service factor for 

selected width of timing belt

PN � 9,16 kW

c6  � 2,1 

PR � 19,2 kW

c0 err � 1,6

Pøedpìtí ozubeného øemene 

$FMLPW¹�QÐFEQÅOBDÅ�TÅMB

Timing belt tension

Axle load 

Static span tension

k1 � 1,0

k2 � 1,15

Fv � 1875,48 N

Fstat � 939,20 N 

4ouèinitel poètu zubù 
v záběru 

zH = zk u ���
`

(Tab. 17, TUSBOB 28)

31 F�

fíøka ozubeného øemene 

7ÕLPO�QSP�W[UBxOPV�tÅÐLV�

P[VCFOÁIP�ÐFNFOF

(Tab. 26, TUSBOB�34)

1PxBEBWFL

c6 řemenu ≥ c6 err 

F�HUU = 
3

u 
u F�

u F�

F�HUU =
35 u F� u F�

3

)9 = k� u k2 u
�� u��� u3 u sLQ `

2
t u zk uQk

2 u sLQ

4UBUJDL¹�TÅMB�WF�WÄUWJ 

)Vtat = 
)9

`

2

7ÕLPO�QSP�[WPMFOPV�tÅÐLV�

P[VCFOÁIP�ÐFNFOF

35 = 31 u F�
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3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

Kontrola pøedpìtí metodou 
mìøení frekvence øemene

4QFDJGJDL¹�INPUOPTU�P[VCFOÁIP�

ÐFNFOF�OB���N�EÁMLZ�B���NN�

tÅÐLZ�	5BC����
�TUS����)

fÅÐLB�P[VCFOÁIP�ÐFNFOF

)NPUOPTU�P[VCFOÁIP�

ÐFNFOF�OB���N�EÁMLZ

m = ms ∙ b

%ÁMLB�WPMOÁ�WÄUWF�ÐFNFOF

;BEBO¹�TUBUJDL¹�TÅMB WF�WÄUWJ

7ÕQPÀFU��WJ[�WÕQPÀFU�
QÐFEQÄUÅ

0EUVE�WZQPÀUFO¹�
QPxBEPWBO¹�GSFLWFODF

Checking the initial tension

using the frequency 

measuring method

frequency measuring method 

explanatory notes 

(Tab. 24, page 30)

width of timing belt

weight of timing belt 

per m length

free span length

predefined static span tension 

calculation: see calculation 

of total axle load

the desired frequency derived 

from above

ms � 4,22 · 10-3 kg/m/mm

b � 21 mm

m � 0,089 kg/m

Lf � 410,72 mm (0,4107 m)

Fstat

f � 125,06 Hz

Výsledek výpoètu 
pohonu

1 CONTI® SYNCHROCHAIN

WZTPDF�PEPMOÕ�P[VCFOÕ�
ÐFNFO
��P[VCFO¹�ÐFNFOJDF�$5%���
P[VCFO¹�ÐFNFOJDF�$5%

Result of belt calculation

1 CONTI® SYNCHROCHAIN

Heavy-Duty Timing Belt 

1 toothed pulley

1 toothed pulley

CTD 1000 - C8M - 21

P 38 - 8M - 21

P 56 - 8M - 21

/I = a u sLQ
`
2

I =
)Vtat

� uP u /I
2
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3 Výpoèet pøevodù s ozubenými øemeny  / Calculation of Timing Belt Drives

1PNPDÅ� WÕQPÀUPWÁIP� TPGUXBSV� $POUJ5FDI� 1PXFS�
5SBOTNJTTJPO� %FTJHOFS� M[F� QÐFWPEZ� OBWSIPWBU�
JOUFSBLUJWOÄ� OB� 1$�� $FMLPWÕ� WÕTMFEFL� WÀFUOÄ� QÐFIMFEV�
QBSBNFUSÑ�M[F�JIOFE�WZUJTLOPVU�OFCP�PEFTMBU�F�NBJMFN�

Using the ContiTech Power Transmission Designer for 

PC software, drives can be designed and defined inter-

actively. A datasheet of the relevant facts can be printed 

out or forwarded directly by email.

ContiTech Power Transmission Designer

ContiTech Suite
%vì aplikace v jednom softXarovém balíèku

'JSNB�$POUJ5FDI�OBCÅ[Å�TPGUXBSPWÕ�O¹TUSPK�$POUJ5FDI�4VJUF
�LUFSÕ�W�KFEOPN�
TPGUXBSPWÁN�CBMÅÀLV�TMVÀVKF�EWÄ�BQMJLBDF�

Transmission %esiHner KF�PQUJN¹MOÅ�O¹TUSPK�QSP�O¹WSI�
QÐFWPEÑ�TF�EWÄNB�ÐFNFOJDFNJ�

1SP� QÐFWPEZ� T� WÅDF� OFx� �� ÐFNFOJDFNJ� TF� QPVxÅW¹� BQMJLBDF� %rive "live.�
0CDIPEOÅ�QBSUOFÐJ�TJ�NPIPV�TPGUXBSF�TU¹IOPVU�[EBSNB�[EF�

4T�HN06T

 ContiTech Suite (Windows), 63 MB 

ContiTech Suite
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3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

$POUJ5FDI�7ÕQPÀFU�ÐFNFOPWÁIP�QÐFWPEV 
ContiTech Drive Calculation Service
Výtisk výpoètu ozubeného øemene
Computer printout for timing belt drive design

Tooth
ed be
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Fax: 

 

 

 

Power
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8 - 5
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______
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Zahnriemenberechnung 07.02.2012

An 

Firma:

z.Hd.:

Anwendung:

Bemerkung:

Von 

Firma:

Zuständig:

Telefon:

Fax:

Power Transmission Group

Continental ContiTech AG

+49 511 938 - 59937

-

_________________________________________________________________________________________________

Conti CONTI SYNCHROCHAIN CTD

Zahnprofil

Zahnteilung

Zähnezahl der kleinen Scheibe

Wirkdurchmesser der kleinen Scheibe

Zähnezahl der großen Scheibe

Wirkdurchmesser der großen Scheibe

Drehzahl der kleinen Scheibe

Drehzahl der großen Scheibe

Übersetzungsverhältnis

Riemenlänge

Zähnezahl des Zahnriemens

Achsabstand

Umschlingungswinkel an der kleinen Scheibe

Eingreifende Zähnezahl an der kleinen Scheibe

Riemengeschwindigkeit

Biegefrequenz

Gesamtbetriebsfaktor

Zahneingriffsfaktor

Längenfaktor

Geforderte Übertragungsleistung

Drehmoment an der kleinen Scheibe

Drehmoment an der großen Scheibe

Errechnete Riemenbreite

Gewählte Riemenbreite

Leistungswert für gewählte Riemenbreite

Errechneter Gesamtbetriebsfaktor

Umfangskraft

Statische Trumkraft

Gesamtvorspannkraft

Vorspannungs-Belastungsfaktor

Vorspannungs-Betriebsfaktor

Eigenfrequenz des freien Trums

PROF  =

T =

ZK    =

DWK   =

ZG    =

DWG   =

NK    =

NG    =

I =

LW    =

Z =

AER   =

BETA  =

ZE    =

V =

BF    =

C0    =

C1    =

C5    =

P =

MDK   =

MDG   =

BERR  =

B =

PR    =

C0ER  =

FU    =

FSTAT =

FV    =

k1    =

k2    =

EIF   =

C8M

    8,00  mm

   38

   96,77  mm

   56

  142,60  mm

 1450,00  1/min

  983,93  1/min

    1,47  

 1200,00  mm

  150,00  

  411,36  mm

  173,61   °

   18,33  

    7,35  m/s

   12,24  Hz

    1,60  

    1,00  

    1,01  

   12,00  kW

   79,03  Nm

  116,46  Nm

   20,66  mm

   21,00  mm

   19,51  kW

    1,63  

 1633,39  N

  940,14  N

 1877,36  N

    1,00  

    1,15  

  125 Hz

_________________________________________________________________________________________________

CONTI CTD Zahnriemen 1200 - C8M - 21 - SYNCHROCHAIN

Zahnscheibe P 38 - C8M - 21

Zahnscheibe P 56 - C8M - 21

_________________________________________________________________________________________________

Es gelten ausschliesslich unsere allgemeinen Geschäftsbedingungen.
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3 Výpoèet pøevodù s ozubenými øemeny / Calculation of Timing Belt Drives

4ouèinitel zrychlení c3

4PVÀJOJUFM�[SZDIMFOÅ�D��TF�VQMBUOÅ
�QPLVE�KF�QÐFWPEPWÕ�

QPNÄS�EP�SZDIMB�����
���

Acceleration factor c3

The acceleration factor c3 is to be applied when the  

step-up transmission ratio is > 1,24.

1PELMBEZ�QSP�WÕQPÀFU�Calculation Documentation 

zH = zk u
`
���

zH = zk u
`
���

c0 = c2 + c3 + c4

` = 2 u arccos °(Grad)
t u zg < zk( )
2 u / ua

� 

� 
³ 
³ 

� 

� 
µ 
µ 

` = 2 u arccos °(dHJrHH)
t u zg < zk( )
2 u / ua

� 

� 
³ 
³ 

� 

� 
µ 
µ 

c0 = c2 + c3 + c4

4ouèinitel poètu zubù v zábìru / Teeth in mesh factor ze Tab. 17

Poèet zubù v zábìru Meshing number of teeth 

ze

3

4oučinitel počtu zubů v záběru Teeth in mesh factor  

c1

0,4

4 0,6

5 0,8

≥ 6 1,0

4ouèinitel zrychlení � Acceleration factor c3 Tab. 18

Pøevodový pomìr Transmission ratio

1/i

1,00 – 1,24

4ouèinitel zrychlení Acceleration factor

  c3

–

1,25 – 1,74 0,1

1,75 – 2,49 0,2

2,50 – 3,49 0,3

≥ 3,50 0,4

1PELMBEZ�QSP�WÕQPÀFU�PCTBIVKÅ�WtFDIOZ�ÒEBKF
�W[PSDF�B�
UBCVMLZ� QPUÐFCOÁ� QSP� WÕQPÀFU� QÐFWPEÑ� T� P[VCFOÕNJ�
ÐFNFOZ� $0/5*�� 4:/$)30$)"*/�� 5BCVMLZ
� KFKJDIx�
IPEOPUZ�M[F�QPNPDÅ�VWFEFOÕDI�W[PSDÑ�TOBEOP�WZQPÀÅUBU
�
[EF�OFKTPV�VW¹EÄOZ�

Celkový provozní souèinitel c0

$FMLPWÕ�QSPWP[OÅ�TPVÀJOJUFM�D��[PIMFEÊVKF�CF[QFÀOPTUOÅ�

součinitele�QSP�[WM¹tUOÅ�QSPWP[OÅ�QPENÅOLZ�[�IMFEJTLB�

[BUÅxFOÅ
�[SZDIMFOÅ�B�ÒOBWZ��7ZQPÀUF�TF�[�PEQPWÅEBKÅDÅDI�

[BE¹OÅ�

4ouèinitel poètu zubù v záběru c1

4PVÀJOJUFM�QPÀUV�[VCÑ�D��[PIMFEÊVKF�QPÀFU�[VCÑ�ÐFNFOF�

[F�W�[¹CÄSV�NFOtÅ�ÐFNFOJDF�[L�

4PVÀJOJUFMF�QPÀUV�[VCÑ�W�[¹CÄSV�KTPV�VWFEFOZ�W�
O¹TMFEVKÅDÅ�UBCVMDF�

The calculation documentation contains all data, for-

mulas and tables needed for the calculation of drives  

operating with CONTI® SYNCHROCHAIN Heavy-Duty 

Timing Belts. We have not included any tables whose 

values can easily be calculated by using the formulas we 

have quoted.

Total service factor c0

The total service factor c0 takes account of safety 

factors for special operating conditions in respect 

of loading, acceleration and fatigue. It is calculated  

from the corresponding factors:

Teeth in mesh factor c1

The teeth in mesh factor c1 takes account of the number 

of teeth ze of the small toothed pulley zk that mesh in  

the belt: 

The teeth in mesh factors are given in the following table.
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3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

4ouèinitel �íøky c�

4PVÀJOJUFMF�D��KTPV�TQPMFÀOÄ�T�NÄSOÕNJ�WÕLPOZ�1/�QSP�

SÑ[OÁ�QSPGJMZ�[VCÑ�VWFEFOZ�OB�TUS�����Bx����

4ouèinitel únavy c�

4PVÀJOJUFM�ÒOBWZ�D��[PIMFEÊVKF�CÄxOÁ�B��[WM¹tUOÅ�

QSPWP[OÅ�QPENÅOLZ�

Fatigue factor c4

The fatigue factor c4 takes account of the daily operating 

period and particular operating conditions.

4ouèinitel délky c5

4PVÀJOJUFM�EÁMLZ�D��[PIMFEÊVKF�[NÄOV�TNÄSV�PIZCV�W�

[¹WJTMPTUJ�OB�ÒÀJOOÁ�EÁMDF�P[VCFOÁIP�ÐFNFOF�-X�

Length factor c5

The length factor c5 takes account of the belt flexing 

frequency as function of the timing belt pitch lenght Lp.

Width factor c6

The c6 factors are listed on pages 34 to 35, as are the 

power ratings PN for the different toothed profiles. 

4ouèinitel únavy / Fatigue factor c4 Tab. 19

Typ a délka zatí�ení v provozu Type and period of operation

%FOOÅ�QSPWP[����q����IPEJO
Daily operating period 10 – 16 hours

4ouèinitel únavy Fatigue factor 

 c4

+ 0,2

%FOOÅ�QSPWP[�WÅDF�OFx����IPEJO
Daily operating period exceeding 16 hours

+ 0,4

1ÐÅEBWOÁ�PIZCPWÁ�OBN¹I¹OÅ
�OBQÐ��OBQÅOBDÅNJ�LMBELBNJ 
Additional belt deflection e. g. by belt pulleys

+ 0,2

1ÐFSVtPWBOÕ�QSPWP[ 
Intermittend operation

– 0,2

Součinitel délky / Length factor c5 Tab. 20

0zubené øemeny Synchronous drive 
belts

8M

²ÀJOO¹�EÁMLB�-X�mm Pitch length Lp mm < 640 640 – 959 960 – 1279 1280 – 1799 > 1799

c5 0,8 0,9 1,0 1,1 1,2

0zubené øemeny Synchronous drive 
belts

14M

²èinná délka Lw mm Pitch length Lp mm < 1400 1400 – 1777 1778 – 2099 2100 – 2589 2590 – 3499 > 3499

c5 0,8 0,9 0,95 1,0 1,05 1,1
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3 Výpoèet pøevodù s ozubenými øemeny  / Calculation of Timing Belt Drives

1PELMBEZ�QSP�WÕQPÀFU Calculation Documentation 

4ouèinitel pøedpìtí k1

4PVÀJOJUFM�QÐFEQÄUÅ�L���[PIMFEÊVKF�SÑ[OÁ�QSPWP[OÅ�

QPENÅOLZ�

Initial load factor k1

The initial load factor k1 takes account of different  

operating conditions.

Provozní souèinitel zatí�ení pøedpìtím k2

1SPWP[OÅ�TPVÀJOJUFM�[BUÅxFOÅ�QÐFEQÄUÅN�L��[PIMFEÊVKF�

QSPWP[OÅ�TPVÀJOJUFM
�TUBOPWFOÕ�OB�[¹LMBEÄ�[WPMFOÁ�tÅÐLZ�
ÐFNFOF�

Initial service factor k2

The initial service factor k2 take account of the service 

factor calculated on the basis of the selected belt width.

Pøípustná obvodová síla Fu zul

1ÐÅQVTUO¹�PCWPEPW¹�TÅMB��'V�[VM�KF�VWFEFO¹�W�UBCVMDF����
Permissible effective pull Fu zul

The permissible effective pull Fu zul is shown in  

Table 23.

Initial service factor k2

The initial service factor k2 take account of the service 

factor calculated on the basis of the selected belt width.

Provozní souèinitel zatí�ení pøedpìtím  / Initial service factor k2 Tab. 22

Provozní souèinitel zatí�ení pøedpìtím Initial service factor 

k2

Vypoètený provozní souèinitel Calculated service factor

 c0 err

≤ 1,49 1,12

1,50 – 1,74 1,13 – 1,16

1,75 – 2,00 1,17 – 1,20

> 2,00 1,20 – 1,60

1PIPOZ�T�NBMÕN�WÕLPOFN�B�LPOTUBOUOÅN�[BUÅxFOÅN Light-duty drives, constand load 0,85

4UÐFEOÅ�[BUÅxFOÅ Average load 1

7ZTPL¹�ÀFUOPTU�[NÄOZ�[BUÅxFOÅ Frequent load change 1,25

7ZTPLÁ�S¹[PWÁ�[BUÅxFOÅ Impact load 1,4

4ouèinitel pøedpìtí � Initial load factor k1 Tab. 21

Pøípustná obvodová síla � Permissible effective pull Fu zul v N Tab. 23

Rozteè Pitch 
8M

Rozteè Pitch 
14M

fíøka Width 
mm

Fu zul 
N

fíøka Width  
mm

Fu zul 
N

12 1918 37 11902

21 3370 68 21762

36 5725 90 28965

62 9853 125 40231
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3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

Metoda mìøení frekvencí
5PVUP�NFUPEPV�TF�[KJtwVKF�QÐFEQÄUÅ�OB�[¹LMBEÄ�NÄÐFOÅ�
WMBTUOÅ�GSFLWFODF�LNJU¹OÅ�WPMOÁ�À¹TUJ�ÐFNFOF�

m 

Lf 

f 

Frequency measuring method

In this method, the initial tension is obtained by  

measuring the natural frequency of the belt span when 

set vibrating.

m Timing belt weight in kg/m

Lf Free span length in mm

f Natural frequency in Hz

Fstat = 4 · 106
 · m · Lf 

2· f 2 [N]

INPUOPTU�P[VCFOÁIP�ÐFNFOF�W�LH�N�
EÁMLB�WPMOÁ�WÄUWF�ÐFNFOF�W�NN��
WMBTUOÅ�GSFLWFODF�W�)[

Fstat = 4 · 106
 · m · Lf

2· f 2 [N]

4pecifické hmotnosti ozubených øemenù � Specific belt weights ms Tab. 24

Profil ozubeného øemene Timing belt profile Hmotnost kH�m pro 1 mm šířky     kg/m per mm belt witdh

8M 4,22 · 10-3

14M 7,73 · 10-3

Kontrola pøedpìtí
7�QSBYJ�TF�LPOUSPMB�QÐFEQÄUÅ�QSPW¹EÅ�QPSPWO¹OÅN�[BEBOÁ�
QPxBEPWBOÁ�GSFLWFODF�TF�TLVUFÀOPV�GSFLWFODÅ�
1PxBEPWBO¹�GSFLWFODF�TF�WZQPÀUF�[F�[BEBOÁ�QÐFEQÅOBDÅ�
TÅMZ�

1PLVE� KF� [NÄÐFO¹� GSFLWFODF� WZttÅ� OFx� WZQPÀUFO¹�
QPxBEPWBO¹�IPEOPUB
�NVTÅ� TF�OBQOVUÅ� ÐFNFOF�TOÅxJU
� W�
PQBÀOÁN�QÐÅQBEÄ�[WÕtJU�

Initial tension

In practice the initial tension is checked by making a  

simple comparison between the predefined desired  

frequency and the actual as-measured frequency. 

The desired frequency is calculated from the predefined 

initial tension:

If the actual as-measured frequency is higher than the 

calculated desired frequency, the initial tension of the 

timing belt must be reduced. In the reverse case, its 

initial tension must be increased.

I =
)

+zVtat

� uP
� u u���

u /I
2 ][
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3 Výpoèet pøevodù s ozubenými øemeny  / Calculation of Timing Belt Drives

4ouèinitel zatí�ení c2

4PVÀJOJUFM�[BUÅxFOÅ�D��[PIMFEÊVKF�UZQ�IOBOÁ�B�IOBDÅ�

KFEOPULZ��7�UÄDIUP�IPEOPU¹DI�KFtUÄ�OFKTPV�[BISOVUZ�

[WM¹tUOÅ�QSPWP[OÅ�QPENÅOLZ��6WFEFOÁ�TPVÀJOJUFMF�KTPV�

PSJFOUBÀOÅ�IPEOPUZ����

1PELMBEZ�QSP�WÕQPÀFU

4ouèinitel zatí�ení c2

1PIPOO¹�KFEOPULB���FMFLUSPNPUPSZ�T

Pracovní stroje

malým SP[CÄIPWÕN�
NPNFOUFN  (EP 1,5x  
KNFOPWJUÕ�moment)

Vodní a parní 
turbíny

4QBMPWBDÅ
NPUPSZ�T���B
WÅDF�W¹MDJ

støedním�SP[CÄIPWÕN�
NPNFOUFN�	�
�Y�Bx��
�
�Y�KNFOPWJUÕ�
NPNFOU)

4QBMPWBDÅ 
motorZ�T 
4 Bx�6 W¹MDJ

velkým�SP[CÄIPWÕN�
NPNFOUFN�	�
�Y�Bx�
�
�Y�KNFOPWJUÕ�NPNFOU)

Hydraulické motory 

4QBMPWBDÅ
NPUPSZ 
T�NBY����W¹MDJ

1,1 1,2 1,3 
1,0 1,1 1,2

,BODFM¹ÐTLÁ�TUSPKF
1ÐFTOÁ�QÐÅTUSPKF
%PN¹DÅ�TQPUÐFCJÀF 1,0 1,1 1,2

1,1 1,2 1,3
fJDÅ�TUSPKF

4LFOFSZ
�UJTL¹SOZ
�GPUPLPQÅSLZ
+FNOÁ�B�NÄÐJDÅ�QÐÅTUSPKF
0EUÐFEJWLZ
,VDIZÊTLÁ�TQPUÐFCJÀF
�O¹ÐF[PWÁ�TUSPKF

1,1 1,2 1,3
1,2 1,3 1,4

4USPKF�W�QS¹EFMO¹DI

%PN¹DÅ�tJDÅ�TUSPKF
1SÑNZTMPWÁ�tJDÅ�TUSPKF
4VtJÀLZ 1,2 1,4 1,6

1,4 1,6 1,8
%PQSBWOÅLZ

1SBÀLZ
1¹TPWÕ�EPQSBWOÅL�QSP�MFILÕ�TVCTUS¹U 1,1 1,2 1,3
1¹TPWÕ�B�W¹MFÀLPWÕ�EPQSBWOÅL�QSP�
TUÐFEOÅ�TVCTUS¹U

1,2 1,4 1,6

%PQSBWOÅLZ�QSP�UÄxLÕ�TVCTUS¹U
�
FMFW¹UPSZ
�tOFLPWÁ�EPQSBWOÅLZ
�
ESUJÀF

1,4 1,6 1,8 

.ÅDIBDÅ�[BÐÅ[FOÅ .ÅDIBDÅ�[BÐÅ[FOÅ
�UFLVU¹�NÁEJB 1,2 1,4 1,6
1,3 1,5 1,7 
1,4 1,6 1,81FLBÐTLÁ�TUSPKF 

0CS¹CÄDÅ�TUSPKF

.ÅDIBDÅ�[BÐÅ[FOÅ
�QPMPUFLVU¹�NÁEJB 
4USPKF�QSP�QFL¹SOZ�B�UÄTU¹SOZ 
4PVTUSVIZ 1,2 1,4 1,6

1,3 1,5 1,7 7SUBÀLZ
�CSVTLZ
�GSÁ[Z
�IPCMPWLZ 

4PVTUSVIZ�OB�EÐFWP
�Q¹TPWÁ�QJMZ
)PCMPWLZ�B�PLSVxOÅ�QJMZ

1,2 1,3 1,5
1,2 1,4 1,6
1,4 1,6 1,8

%ÐFWPPCS¹CÄDÅ�TUSPKF

1JMZ�

4USPKF�QSP�WÕSPCV�DJIFM�����.ÅDIBÀLZ 1,4 1,6 1,8
1,6 1,8 2,0

5FYUJMOÅ�TUSPKF
;QSBDPW¹OÅ�KÅMV
SQÐ¹EBDÅ�B�OBWÅKFDÅ�TUSPKF 1,2 1,4 1,6
4QÐ¹EBDÅ�B�TWJOPWBDÅ�TUSPKF
�
ULBMDPWTLÁ�TUBWZ

1,3 1,5 1,7 

1BQÅSFOTLÁ�TUSPKF .ÅDIBDÅ�[BÐÅ[FOÅ
�
LBMBOESZ
�TVtJÀLZ

1,2 1,4 1,6 

1,4 1,6 1,8
5JTLBÐTLÁ�TUSPKF

 FSQBEMB
�CSVTLZ�OB�EÐFWP 
0ÐF[¹WBDÅ�B�ES¹xLPWBDÅ�TUSPKF 1,2 1,4 1,6

1,3 1,5 1,7
4ÅUB

3PUBÀOÅ�UJTLBÐTLÁ�TUSPKF 
#VCOPW¹�TÅUB 1,2 1,4 1,6

1,3 1,5 1,7
7FOUJM¹UPSZ
�ENÕDIBEMB

7JCSBÀOÅ�TÅUB 
Exhaustoren, Radialgebläse 1,4 1,6 1,8

1,6 1,8 2,0
,PNQSFTPSZ

7FOU��QSP�WÕLPQZ
�BYJ¹MOÅ�ENZDIBEMB 
fSPVCPWÁ�LPNQSFTPSZ 1,4 1,5 1,6

1,6 1,8 2,0
 FSQBEMB

1ÅTUPWÁ�LPNQSFTPSZ 
-PQBULPW¹�B�[VCPW¹�ÀFSQBEMB 1,2 1,4 1,6

1,7 1,9 2,1
1,4 1,6 1,8 
1,4 1,6 1,8
1,5 1,7 1,9
1,5 1,7 1,9

(FOFS¹UPSZ
7ÕUBIZ
0ETUÐFEJWLZ
Gumárenské stroje 
.MÕOZ

1ÅTUPW¹�ÀFSQBEMB
(FOFS¹UPSZ�B�CVEJÀF 
7ÕUBIZ�B�[EWJIBDÅ�[BÐÅ[FOÅ

4USPKF�QSP�[QSBDPW¹OÅ�QSZxF 
,MBEJWPWÁ�NMÕOZ 1,5 1,7 1,9
,VMPWÁ�B�W¹MDPWÁ�NMÕOZ�B�ESUJÀF 1,7 1,9 2,1

Tab. 25

CT-Synchrochain-dt-en-2012.indd   32 12.03.12   10:04



33

3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

-oad factor c2

5IF� MPBE� GBDUPS� D�� UBLFT� BDDPVOU� PG� UIF� UZQF� PG� QSJNF�NPWFS�

BOE� PG� UIF� ESJWFO� NBDIJOF�� 1BSUJDVMBS� PQFSBUJOH�DPOEJUJPOT�

BSF�OPU�DPOTJEFSFE�JO�UIFTF�WBMVFT��5IF�DJUFE�GBDUPST�BSF�

SFGFSFODF�WBMVFT�GPS�HVJEBODF�QVSQPTFT�� 

$BMDVMBUJPO�%PDVNFOUBUJPO�

Load factor c2

Prime movers / Electric motors with 

Driven machines

a low starting torque 
(up to 1.5 times the 
rated torque) 

Water and steam 
turbines

Int. combustion 
engine with 8 or 
more cylinders

a medium starting 
torque (1.5 to 2.5 times 
the rated torque) 

Int. combustion 
engine with 
4 or 6 cylinders

high starting and  
braking torque (more 
than 2.5 times the 
rated torque) 

Hydraulic motors 
Int. combustion 
engine with 4 or 
fewer cylinders

Office equipment Scanners, printers, photocopiers 1,1 1,2 1,3 
Precision equipment Sensitive measuring instruments 1,0 1,1 1,2
Haushaltsmaschinen Centrifuges 1,0 1,1 1,2

Kitchen applicances, universal cutters 1,1 1,2 1,3
Sewing machines Domestic sewing machines 1,1 1,2 1,3

Industrial sewing machines 1,2 1,3 1,4
Laundry machines Tumble driers 1,2 1,4 1,6

Washing machines 1,4 1,6 1,8
Conveyor systems Belt conveyors for lightweight goods 1,1 1,2 1,3

Belt and roller conveyors
for moderately heavy loads

1,2 1,4 1,6

Belt conveyors for heavy goods, 
elevators, feed screws,
bucked elevators

1,4 1,6 1,8 

Mechanical stirrers Mixers, liquid substances 1,2 1,4 1,6
Mixers, semi-liquid substances 1,3 1,5 1,7 

Bakery machines Bakery dough mixers 1,4 1,6 1,8
Machine tools Lathes 1,2 1,4 1,6

Drilling, grinding, milling and 
planing machines

1,3 1,5 1,7 

Wood working Wood turning lathes and band saws 1,2 1,3 1,5
machines Planing machines and circular saws 1,2 1,4 1,6
Sawing-mill machines 1,4 1,6 1,8
Brickworks machinery Mixing machines 1,4 1,6 1,8

Loam mills 1,6 1,8 2,0
Textile machinery Bobbin winding and warping machines 1,2 1,4 1,6

spinning and twisting machines, 
weaving machines

1,3 1,5 1,7 

Paper industry Agitators, calenders, driers Pumps, 
stuff grinders

1,2 1,4 1,6 

Pumpen, Holzschleifer 1,4 1,6 1,8
Printing machines Slitting and folding machines 1,2 1,4 1,6

Rotary presses 1,3 1,5 1,7
Screen machines Drum screens 1,2 1,4 1,6

Vibration screens 1,3 1,5 1,7
Fans, blowers Exhausters, radial blowers 1,4 1,6 1,8

Pit ventilators, axial blowers 1,6 1,8 2,0
Compressors Helical compressors 1,4 1,5 1,6

Piston compressors 1,6 1,8 2,0
Pumps Centrifugal  and gear pumps 1,2 1,4 1,6

Reciprocating pumps 1,7 1,9 2,1
Generators Generators and existers 1,4 1,6 1,8 
Elevators Elevators and hoists 1,4 1,6 1,8
Centrifuges 1,5 1,7 1,9
Rubber industry Rubber processing machines 1,5 1,7 1,9
Mills Hammer mills 1,5 1,7 1,9

Ball, roller and gravel mills 1,7 1,9 2,1

Tab. 25
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3 Výpoèet pøevodù s ozubenými øemeny  / Calculation of Timing Belt Drives

)PEOPUZ�WÕLPOV Power Ratings 
CTD C8M 

)PEOPUZ�WÕLPOV�1/�QSP�WZTPDF�PEPMOÁ�P[VCFOÁ�ÐFNFOZ�

$0/5*��4:/$)30$)"*/�T�QSPGJMFN�$5%�KTPV�

VWFEFOÁ�W�O¹TMFEVKÅDÅDI�UBCVML¹DI�

1ÐFO¹tFOÕ�WÕLPO�[¹WJTÅ�OB�PU¹ÀL¹DI�B�OB�QSÑNÄSV�SFTQ��

OB�QPÀUV�[VCÑ�NBMÁ�ÐFNFOJDF�

The power ratings PN for CONTI® SYNCHROCHAIN

Heavy-Duty Timing belts with CTD profiles are shown in 

the following Tables. 

The transmittable power depends on the rotational 

speed and the diameter or the number of teeth of the 

small pulley. 

Profil zubu / Toothed profile CTD C8M 10 mm – Hodnoty výkonu / Power Rating PN v kW

0táèky 
malé 
øemenice 

Speed 
of small 
pulley

nk (min-1) 
rpm

Poèet zubù malé ozubené øemenice zk

Number of teeth of the small toothed pulley zk

22 24 26 28 30 32 34 36 38 40 44 48 52 56 64 72

²èinný Ø dw v mm 
Pitch diameter of toothed pulley dw (mm)

56,02 61,12 66,12 71,30 76,39 81,49 86,58 91,77 96,77 101,86 112,05 122,23 132,42 142,6 162,97 183,35

10 0,05 0,06 0,06 0,07 0,08 0,08 0,09 0,10 0,10 0,11 0,12 0,14 0,15 0,17 0,20 0,23
20 0,10 0,11 0,12 0,13 0,14 0,15 0,17 0,18 0,19 0,20 0,23 0,26 0,28 0,31 0,37 0,43
40 0,18 0,20 0,22 0,24 0,26 0,29 0,31 0,33 0,36 0,38 0,43 0,48 0,53 0,58 0,69 0,80

100 0,41 0,46 0,51 0,56 0,61 0,66 0,71 0,76 0,82 0,87 0,98 1,10 1,22 1,34 1,58 1,84
200 0,77 0,85 0,95 1,04 1,13 1,23 1,33 1,43 1,53 1,63 1,84 2,06 2,28 2,50 2,96 3,44
300 1,10 1,23 1,36 1,50 1,64 1,77 1,92 2,06 2,21 2,35 2,66 2,97 3,28 3,61 4,27 4,96
400 1,43 1,60 1,77 1,94 2,12 2,30 2,49 2,67 2,86 3,05 3,44 3,85 4,26 4,68 5,54 6,43
500 1,75 1,96 2,16 2,38 2,59 2,82 3,04 3,27 3,50 3,74 4,21 4,71 5,21 5,72 6,78 7,87
600 2,07 2,31 2,55 2,80 3,06 3,32 3,59 3,85 4,13 4,40 4,97 5,55 6,14 6,75 7,99 9,28
700 2,37 2,65 2,93 3,22 3,52 3,82 4,12 4,43 4,74 5,06 5,71 6,38 7,06 7,75 9,18 10,66
800 2,68 2,99 3,31 3,64 3,97 4,31 4,65 5,00 5,35 5,71 6,45 7,20 7,97 8,75 10,36 12,03

1000 3,28 3,66 4,05 4,45 4,85 5,27 5,69 6,12 6,55 6,99 7,89 8,81 9,75 10,70 12,68 14,72
1200 3,86 4,31 4,78 5,25 5,72 6,21 6,71 7,21 7,72 8,24 9,30 10,38 11,49 12,62 14,95 17,35
1450 4,59 5,12 5,67 6,22 6,79 7,37 7,96 8,56 9,16 9,78 11,03 12,32 13,64 14,98 17,74 20,59
1600 5,01 5,60 6,19 6,80 7,42 8,06 8,70 9,35 10,02 10,69 12,06 13,47 14,90 16,37 19,39 22,51
1800 5,58 6,22 6,89 7,57 8,26 8,96 9,68 10,40 11,14 11,89 13,42 14,98 16,58 18,21 21,57 25,04
2000 6,13 6,85 7,58 8,32 9,08 9,86 10,64 11,44 12,26 13,08 14,76 16,48 18,23 20,03 23,72 27,54
2400 7,23 8,07 8,94 9,81 10,71 11,62 12,55 13,49 14,45 15,42 17,40 19,43 21,50 23,62 27,97 32,47
3000 8,85 9,88 10,93 12,01 13,10 14,22 15,36 16,51 17,68 18,87 21,29 23,77 26,31 28,90 34,22 39,73
3500 10,17 11,35 12,57 13,80 15,06 16,35 17,65 18,98 20,32 21,69 24,47 27,32 30,24 33,22 39,34
4000 11,47 12,81 14,18 15,57 17,00 18,44 19,92 21,41 22,93 24,47 27,61 30,83 34,12 37,48
4500 12,76 14,25 15,77 17,32 18,91 20,52 22,15 23,82 25,51 27,22 30,71 34,29 37,95
5000 14,04 15,67 17,35 19,05 20,80 22,57 24,37 26,20 28,06 29,94 33,78 37,72
5500 15,30 17,08 18,91 20,77 22,67 24,60 26,56 28,56 30,58 32,63 36,82 41,11

Tab. 26

fíøkový souèinitel / Width factor c6

fíøka ozubeného øemene Belt width 12 21 36 62

fíøkový souèinitel c6 Width factor c6 1,2 2,1 3,6 6,2

Tab. 27

Poznámka� 
fíøkový souèinitel se urèí podílem po�adované 
�íøky øemene a referenèní �íøky.

Note: 

The width factors are calculated by dividing the 

required width by the reference width.
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3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

)PEOPUZ�WÕLPOV Power Ratings 
CTD C14M
)PEOPUZ�WÕLPOV�QMBUÅ�WxEZ�QSP���TUBOEBSEOÅ�tÅÐLV��
7ÕLPOZ�P[VCFOÕDI�ÐFNFOÑ�KJOÕDI�tÅÐFL�TF�VSÀÅ�
WZO¹TPCFOÅN�tÅÐLPWÕN�TPVÀJOJUFMFN�D� 	UBCVMLB����B�

��)�
7MJW� ÀFUOPTUJ� PIZCÑ� TF� VQMBUOÅ� O¹TPCFOÅN� EÁMLPWÕN�
TPVÀJOJUFMFN�D��	UBCVMLB���
�TUSBOB���)�

The power ratings are valid for a standard width. The belt 

power for other widths can be calculated by multiplying 

with the width factor c6 (Tables 27 and 29). Account 

is taken of the influence of the flexing frequency by  

multiplying with the length factor c5 (Table 20, page 29).

Profil zubu / Toothed profile CTD C14M 10 mm – Hodnoty výkonu / Power Rating PN v kW

Otáèky  
malé 
øemenice 

Speed 
of small 
pulley

nk (min-1) 
rpm

Poèet zubù malé ozubené øemenice zk

Number of teeth of the small toothed pulley zk

28 30 32 34 36 38 40 42 44 46 48 52 56 64 72

²èinný Ø dw v mm 
Pitch diameter of toothed pulley dw (mm)

124,78 133,69 142,6 151,52 160,43 169,34 178,25 187,17 196,08 204,99 213,9 231,73 249,55 285,21 320,86

10 0,31 0,33 0,36 0,38 0,41 0,43 0,46 0,48 0,51 0,53 0,56 0,61 0,66 0,76 0,87
20 0,55 0,60 0,64 0,68 0,73 0,77 0,82 0,86 0,91 0,95 1,00 1,09 1,18 1,37 1,55
40 0,99 1,07 1,14 1,22 1,30 1,38 1,46 1,54 1,62 1,70 1,78 1,94 2,11 2,44 2,77

100 2,13 2,30 2,46 2,63 2,80 2,97 3,14 3,31 3,49 3,66 3,84 4,19 4,54 5,25 5,97
200 3,80 4,10 4,40 4,70 5,00 5,31 5,61 5,92 6,23 6,54 6,85 7,48 8,11 9,38 10,67
300 5,34 5,76 6,18 6,60 7,03 7,45 7,88 8,32 8,75 9,18 9,62 10,50 11,39 13,17 14,98
400 6,79 7,33 7,86 8,40 8,94 9,48 10,03 10,58 11,13 11,69 12,24 13,36 14,49 16,76 19,06
500 8,19 8,83 9,48 10,12 10,78 11,43 12,09 12,75 13,42 14,09 14,76 16,10 17,46 20,20 22,98
600 9,54 10,29 11,04 11,79 12,55 13,32 14,08 14,86 15,63 16,41 17,19 18,76 20,34 23,54 26,77
700 10,85 11,70 12,56 13,42 14,28 15,15 16,02 16,90 17,78 18,67 19,56 21,34 23,14 26,78 30,45
800 12,14 13,09 14,04 15,00 15,97 16,94 17,92 18,90 19,89 20,88 21,87 23,87 25,88 29,94 34,06

1000 14,63 15,77 16,93 18,09 19,25 20,42 21,60 22,78 23,97 25,16 26,36 28,77 31,20 36,10 41,05
1200 17,04 18,38 19,72 21,07 22,43 23,79 25,16 26,54 27,92 29,31 30,71 33,51 36,34 42,05 47,82
1450 19,97 21,53 23,10 24,69 26,28 27,87 29,48 31,10 32,72 34,34 35,98 39,27 42,58 49,27 56,03
1600 21,68 23,38 25,09 26,81 28,53 30,27 32,01 33,77 35,53 37,29 39,07 42,64 46,24 53,50 60,84
1800 23,93 25,80 27,69 29,58 31,49 33,41 35,33 37,27 39,21 41,16 43,12 47,06 51,03 59,04 67,15
2000 26,14 28,18 30,24 32,31 34,39 36,49 38,59 40,70 42,82 44,96 47,09 51,40 55,73 64,49 73,34
2400 30,45 32,83 35,23 37,64 40,07 42,50 44,95 47,41 49,89 52,37 54,86 59,87 64,92 75,12
3000 36,70 39,57 42,46 45,37 48,29 51,23 54,19 57,15 60,13 63,12 66,13 72,17 78,26
3500 41,75 45,02 48,31 51,62 54,95 58,29 61,65 65,02 68,41 71,82 75,24
4000 46,69 50,35 54,03 57,73 61,45 65,18 68,94 72,72 76,51 80,31

Tab. 28

fíøkový souèinitel / Width factor c6

fíøka ozubeného øemene Belt width 20 37 68 90 125

fíøkový souèinitel c6 Width factor c6 2 3,7 6,8 9 12,5

Tab. 29

Poznámka�
fíøkový souèinitel se urèí podílem po�adované 
�íøky øemene a referenèní �íøky.

Note: 

The width factors are calculated by dividing the 

required width by the reference width.
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3 Výpoèet pøevodù s ozubenými øemeny / Calculation of Timing Belt Drives

1ÐFIMFE�W[PSDÑ Useful Formulas 

/¹TMFEVKÅDÅ� QÐFIMFE� PCTBIVKF� ÀBTUP� QPVxÅWBOÁ� W[PSDF
�
LUFSÁ�OFKTPV�VWFEFOÁ�W�À¹TUJ�a1PTUVQ�WÕQPÀUVn�

The following list contains formulas that are in common use, 

but that are not listed in the “Design Data” section.

Krouticí moment M

P�W�kW 

n W�Nin-1

Fu�W�N 

dw W mm

Torque M

P in kW 

n in rpm

Fu in N 

dw in mm

0táèky n
v 	m/s
 

RPM n

v in m/s 

4íly

4íla od zrychlení 'a 

N�W�LH�

BC�W�N�T�

#rzdná síla Fb

N�W�LH 

BW�W�N�T�

0dstøedivá síla F

m�W�kg 

W�	N�T�)�

dw W�mm

0bvodová síla Fu 

P W�kW 

W�	N�T�)

M�W�Nm 

dw W mm

Forces

Acceleration Force Fa

m in kg 

ab in m/s2

Brake Force Fb

m in kg 

av in m/s2

Centrifugal Force Fz

m in kg 

v in m/s2 

dw in mm

Effective Pull Fu

P in kW 

v in m/s2

M in Nm 

dw in mm

Výkon P

Fu W N 

v 	N/s)

M W Nm 

dw W mm

Power P

Fu in N 

v in m/s

M in Nm 

dw in mm

0bvodová rychlost v 

1�W�L8  

O�W�NJO��

Circumferential Speed v

P in kW 

n in min-1

²èinný prùmìr ozubené 

øemenice dX 

t W mm

Pitch Diameter 

of Toothed Pulley dw

t in mm

0 1P=
���� u��� u3

Q

) 1=
2 u��� 2uP�Ã�Y

Gz
Z

a = mF N. ab

b = mF N. av

) 1=
���u 3
YX

) 1=
2 u���u0

GX
Z

3 k:=
���
)X u Y

3 k:=
0 uQ

���� u���

Y P�V=
u�� ���

u Qu GZ/

PP=
u zt

/
GZ

0 1P=
2 u���
)X uGZ

Q PLQ=
u

u
GZ

�� ���u Y <�

/
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3 Berechnung von Zahnriemenantrieben / Calculation of Timing Belt Drives

7ZSPWO¹OÅ         
0[VCFOÁ�ÐFNFOJDF�B�
OBQÅOBDÅ�LMBELZ

.POU¹x

Alignment

Flanged pulleys and 
Tensioning pulleys

Mounting

4 1PLZOZ�QSP�NPOU¹x 
Installation Instructions
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4 Pokyny pro montá� / Installation Instructions

6TUBWFOÅ�ÐFNFOJD Alignment

6stavení øemenic
1FÀMJWÁ�SPWOPCÄxOÁ�VTUBWFOÅ�P[VCFOÕDI�ÐFNFOJD�KF�
[¹LMBEOÅN�QÐFEQPLMBEFN�QÐÅNÁIP�WFEFOÅ�ÐFNFOF�B�
EMPVIÁ�xJWPUOPTUJ�ÐFNFOPWÁIP�QÐFWPEV��1ÐÅMJt�WFMLÁ�
PEDIZMLZ�W�SPWOPCÄxOPTUJ�ÐFNFOJD�[QÑTPCVKÅ�
OFSPWOPNÄSOÁ�SP[EÄMFOÅ�OBQÄUÅ�W�QSÑÐF[V�ÐFNFOF�B�
OFQÐÅ[OJWÕ�ÒIFM�O¹CÄIV�OB�PLSBK�ÐFNFOJDF��5P�NÑxF�WÁTU�
LF�[WÕtFOÅ�IMVÀOPTUJ�B�L�SZDIMFKtÅNV�PQPUÐFCFOÅ�ÐFNFOF��
$IZCB�W�SPWOPCÄxOPTUJ�CZ�QSPUP�NÄMB�CÕU�OFKWÕtF��
����
[�PTPWÁ�W[E¹MFOPTUJ�

1ÐJ� WÄUtÅDI�PTPWÕDI�W[E¹MFOPTUFDI� KF�E¹MF�OVUOP� [BKJTUJU�
ÐFNFO� QSPUJ� TKFUÅ� QÐFT� PLSBK� [VCÑ� P[VCFOÁ� ÐFNFOJDF��
"OJ� [EF� OFTNÅ� ÒIMPW¹� DIZCB� QÐFLSPÀJU� IPEOPUV� �
����
OB� �� NFUS� PTPWÁ� W[E¹MFOPTUJ�� %¹MF� KF� OVUOP� [BKJTUJU
�
BCZ� TF� CÄIFN� QSPWP[V� OFNPIMB� PTPW¹� W[E¹MFOPTU�
[NÄOJU
� QSPUPxF� CZ� QP� VWPMOÄOÅ� OBQOVUÅ� ÐFNFOF�
EPDI¹[FMP� L�QÐFTLPÀFOÅ�[VCÑ�

Alignment

The meticulous parallel alignment of the toothed pulleys

is an essential pre condition for straight belt running 

and a long service life of the drive. Excessive deviations 

in the pulley alignment result in an uneven distribution

of tension in the belt cross-section and a belt drift 

towards a flange. This causes increased noise and 

premature belt wear. Any out-of-parallel deviation of 

pulleys should not exceed 0.5% of the centre distance.

For larger centre distances, it must also be ensured 

that the belt does not run over the face of the toothed 

pulleys. Likewise, any out-of-true angle must not exceed 

a value equivalent to 0.25° per metre of centre distance.

It must be ensured that the centre distance cannot 

change while the drive is in operation and that the 

jumping of belt teeth over pulley teeth is not made 

possible by the resulting lower belt tension.

$IZCB�SPWOPCÄxOPTUJ
max���
����PTPWÁ�W[E¹MFOPTUJ
Any out-of-parallel deviation = 
max. 0.5 % of the centre distance

²IMPW¹�DIZCB
max. 0,25° OB�LBxEÕ�NFUS�PTPWÁ�W[E¹MFOPTUJ
Any out-of-true angle = 
max. 0.25° per m of centre distance

Dvě�ÐFNFOJDF�T�
EWÄNB�CPÀOJDFNJ
Flanges attached on both sides

.BM¹�ÐFNFOJDF�T�CPÀOJDFNJ�OB�PCPV�
TUSBO¹DI�
4NBMM�QVMMFZ�XJUI�GMBOHFT�PO�CPUI�TJEFT

0[VCFOÁ�ÐFNFOJDF�TF�TUÐÅEBWÄ�
VNÅTUÄOÕNJ�CPÀOJDFNJ
Single flanges on alternate sides of 
consecutive pulleys
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4 Einbaurichtlinien / Installation Instructions

0[VCFOÁ�ÐFNFOJDF�B�OBQÅOBDÅ�LMBELZ
Flanged pulleys and Tensioning pulleys
0zubené øemenice
°FNFOJDF�T�CPÀOJDFNJ�[BKJtwVKÅ�CF[QFÀOPTU�ÐFNFOF�QSPUJ�
TFTNFLOVUÅ��7tFPCFDOÄ�QMBUÅ
�xF�QÐFEOPTUOÄ�TF�PQBUÐVKÅ�
NFOtÅ�ÐFNFOJDF�QPIPOV�EWÄNB�CPÀOJDFNJ��5BLÁ�M[F�
VNÅTUJU�CPÀOJDF�TUÐÅEBWÄ�OB�LBxEÁ�ÐFNFOJDJ�OFCP�
PCPVTUSBOOÄ�na obou řemenicích zejména W�QÐÅQBEÄ�
WPEPSPWOÁIP�VTQPÐ¹E¹OÅ�ÐFNFOJD�

Napínací kladky
/BQÅOBDÅ�LMBELZ�OFQÐFO¹tFKÅ�W�QÐFWPEPWV�x¹EOÕ�WÕLPO
�
BMF�TMPVxÅ�L�EPTBxFOÅ�OF[CZUOÁ�OBQÅOBDÅ�TÅMZ�OFCP�KJNJ�M[F�
[WÕtJU�ÒIFM�PQ¹T¹OÅ��/BQÅOBDÅ�LMBELZ�[WZtVKÅ�GSFLWFODJ�
PIZCÑ�ÐFNFOF�B�UÅN�[LSBDVKÅ�KFIP�xJWPUOPTU
�QSPUP�KF�
UÐFCB�KFKJDI�QPVxJUÅ�PNF[PWBU��1PEMF�LPOTUSVLÀOÅDI�
QPxBEBWLÑ�NPIPV�CÕU�OBQÅOBDÅ�LMBELZ�VTQPÐ¹E¹OZ�KBLP�
WOJUÐOÅ�OFCP�WOÄKtÅ�

Vnitøní napínací kladky
6�QÐFWPEÑ�KF�UÐFCB�QPVxÅWBU�QÐFEOPTUOÄ�WOJUÐOÅ�OBQÅOBDÅ�
LMBELZ��1SPUJ�WOÄKtÅN�LMBEL¹N�OF[QÑTPCVKÅ�OFQÐÅ[OJWÁ�
[NÄOZ�TNÄSV�PIZCV�ÐFNFOF��7OJUÐOÅ�OBQÅOBDÅ�LMBELZ�
KTPV�WxEZ�P[VCFOÁ�B�VNJTwVKÅ�TF�DP�OFKCMÅxF�L�WFMLÕN�
ÐFNFOJDÅN
�BCZ�OFQÐÅ[OJWÄ�OF[NFOtPWBMZ�ÒIFM�PQ¹T¹OÅ�
NBMÁ�ÐFNFOJDF�
1PÀFU�[VCÑ�WOJUÐOÅ�OBQÅOBDÅ�LMBELZ�CZ�NÄM�CÕU�SPWFO�
BMFTQPÊ�NJOJN¹MOÅNV�QPÀUV�[VCÑ�W�[¹WJTMPTUJ�OB�QSPGJMV��
)MBELÁ�WOJUÐOÅ�OBQÅOBDÅ�LMBELZ�M[F�QPVxÅU
�QPLVE�KF�KFKJDI�
WOÄKtÅ�QSÑNÄS��
��q��
��LS¹U�WÄUtÅ�OFx�NJOJN¹MOÅ�WOÄKtÅ�
QSÑNÄS�QSP�OFKNFOtÅ�QÐÅQVTUOÕ�QPÀFU�[VCÑ�QSP�[WPMFOÕ�
QSPGJM�

Vnìj�í napínací kladky
7OÄKtÅ�OBQÅOBDÅ�LMBELZ�[QÑTPCVKÅ�PIZC�ÐFNFOF�W�
PQBÀOÁN�TNZTMV�B�[WZtVKÅ�QPÀFU�[VCÑ�W�[¹CÄSV��1SÑNÄS�
IMBELÁ�WOÄKtÅ�OBQÅOBDÅ�LMBELZ�CZ�NÄM�CÕU�BMFTQPÊ�
�
�O¹TPCFL�QSÑNÄSV�OFKNFOtÅ�ÐFNFOJDF�QSP�[WPMFOÕ�
QSPGJM��7OÄKtÅ�OBQÅOBDÅ�LMBELZ�CZ�TF�NÄMZ�[¹TBEOÄ�
VNJTwPWBU�EP�CMÅ[LPTUJ�NBMÁ�ÐFNFOJDF�

Vodicí kladky
1SP�WPEJDÅ�LMBELZ�QMBUÅ�TUFKO¹�QSBWJEMB�KBLP�QSP�QPVxJUÅ�
OBQÅOBDÅDI�LMBEFL�

Flanged Pulley

Flanges are necessary to ensure the timing belt cannot 

slip off a pulley. In general the smaller pulley of the drive 

is provided with two flanges. Sometimes it is useful to 

fit single flanges on alternate sides of consecutive pul-

leys. Flanges should be fitted on both sides of horizontal  

pulley arrangements.

Tensioning Pulleys

Tensioning pulleys transmit no power within the drive 

system, but act to generate the required initial tension. 

Tensioning pulleys increase the flex frequency of the 

belt, and hence shorten its service life. So they should 

be avoided wherever possible. Depending on design 

requirements, the tensioning pulleys may be used on the 

inside or outside of the belt.

Inside tensioning pulleys

Inside tensioning pulleys are to be preferred to out- 

side tensioning pulleys as they do not cause any  

unfavourable alternate bending. The inside tensioning 

pulley is invariably toothed and is to be positioned on 

the slack side as close as possible to the large pulley,  

so as not to unnecessarily reduce the arc of contact  

on the small pulley. The number of teeth of an inside  

tensioning pulley should at least equal the smallest  

possible section-related number of teeth. Plain inside 

tensioning pulleys may be used when the outside  

diameter < 2.5 – 3.0 times larger than the smallest  

permissible number of teeth of the selected section.

Outside tensioning pulley

Outside tensioning pulleys cause the drive belt to counter- 

flex with an increase in the number of meshing teeth. 

The diameter of plain outside tensioning pulleys should 

be at least 1.5 times the diameter of the smallest pulley. 

Outside tensioning pulleys should in principle be posi-

tioned close to the small pulley.

Deflection pulleys

The same guidelines apply as for the use of tensioning 

pulleys.
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4 Pokyny pro montá� / Installation Instructions

.POU¹x Mounting

Montá�
1ÐJ�NPOU¹xJ�P[VCFOÕDI�ÐFNFOÑ�TF�OJLEZ�OFTNÅ�QPVxÅWBU�
O¹TJMÅ�OFCP�QPNPDOÁ�O¹TUSPKF�B�O¹ÐBEÅ
�OBQÐ��
tSPVCPW¹LZ�OFCP�NPOU¹xOÅ�Q¹LZ��1ÐJ�NPOU¹xJ�TF�NVTÅ�
OBQÅOBDÅ�LMBELZ�OFCP�ÐFNFOJDF�OBUPMJL�PELMPOJU
�BCZ�
CZMP�NPxOP�ÐFNFO�CF[�O¹TJMÅ�WMPxJU�EP�WtFDI�ÐFNFOJD���6�
QÐFWPEÑ�CF[�OBQÅOBDÅDI�LMBEFL�NVTÅ�CÕU�PTPW¹�
W[E¹MFOPTU�QÐFTUBWJUFMO¹�B�L�OBQOVUÅ�NVTÅ�EPKÅU�QPV[F�
[NÄOPV�PTPWÁ�W[E¹MFOPTUJ��4NÄSOÁ�IPEOPUZ�QSP�
QÐFTUBWFOÅ�PTPWÁ�W[E¹MFOPTUJ�WJ[��*40�������1ÐJ�QPVxJUÅ�
O¹TJMÅ�EPDI¹[Å�L�OFWJEJUFMOÁNV�QPtLP[FOÅ�LPOTUSVLDF�
ÐFNFOF�T�O¹TMFEOÕN��[OJÀFOÅN�OFCP�WÕSB[OÕN�
[LS¹DFOÅN�xJWPUOPTUJ.

Mounting

Timing belts must never be installed by using brute force 

or with the help of unsuitable tools such as tyre levers. 

When mounting the belt, the tensioning pulley is to be 

adjusted so that the belt can be placed on the pulleys 

without the use of force. For drives without tensioning 

pulleys, it must be possible to adjust the centre distance. 

General values on adjustment sizes are given in ISO 155.

The use of force can permanently impair the belt body 

in a way that is not necessarily visible. This can con-

siderably reduce the useful service life.
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5 3FKTUÐÅL�QPKNÑ
Index
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