CESKA TECHNICKA NORMA

ICS 21.200 Duben 2014

Vypocet unosnosti celnich ozubenych kol s pfimymi a Sikmymi ¢SN

zuby -
Cast 1: Zakladni principy, doporuc¢ené a obecné ovliviujici 5?4065336'1

faktory

Calculation of load capacity of spur and helical gears -
Part 1: Basic principles, introduction and general influence factors

Calcul de la capacité de charge des engrenages cylindriques a dentures droite et hélicoidale -
Partie 1: Principles de base, introduction et facteurs généraux d,influence

Tato norma je ¢eskou verzi mezindrodni normy 1SO 6336-1:2006 vcetné ISO 6336-1:2006/Cor.1:200-
-06.

Preklad byl zajist&n Ufadem pro technickou normalizaci, metrologii a statni zkusebnictvi. M4 stejny
status jako oficialni verze.

This standard is the Czech version of the International Standard ISO 6336-1:2006 including

ISO 6336-1:2006/Cor.1:2008-06. It was translated by the Czech Office for Standards, Metrology and
Testing.

It has the same status as the official version.

Narodni predmluva

Vysvétlivky k textu prevzaté normy

Tato norma obsahuje zapracovanou opravu I1SO 6336-1:2006/Cor.1:2008-06.
Informace o citovanych dokumentech

ISO 53:1998 nezavedena

ISO 1122-1:1998 zavedena v CSN SO 1122-1:2013 (01 4604) Slovnik termind ozubenych kol - Cast 1:
Definice vztahujici se ke geometrii

ISO 1328-1:1995 zavedena v CSN 1SO 1328-1:1997 (01 4682) Celni ozubend kola - Soustava pfesnosti
ISO - Cést 1: Definice a mezni Gchylky vztaZzené na stejnolehlé boky zubl ozubeného kola

ISO 4287:1997 zavedena v CSN EN 1SO 4287:1999 (01 4450) Geometrické poZadavky na vyrobky
(GPS) - Struktura povrchu: Profilova metoda - Terminy, definice a parametry struktury povrchu

ISO 4288:1996 zavedena v CSN EN 1SO 4288:1999 (01 4449) Geometrické poZadavky na vyrobky


http://slovnik.seznam.cz/en-cz/?q=including

(GPS) - Struktura povrchu: Profilova metoda - Pravidla a postupy pro posuzovani struktury povrchu

ISO 6336-2 zavedena v CSN 1SO 6336-2 (01 4687) Vypocet Ginosnosti ¢elnich ozubenych kol s pfimymi
a Sikmymi zuby - Cést 2: Vypocet trvanlivosti povrchu (pitting)

ISO 6336-3 zavedena v CSN 1SO 6336-3 (01 4687) Vypocet Ginosnosti ¢elnich ozubenych kol s pfimymi
a Sikmymi zuby - Cast 3: Vypocet pevnosti v ohybu zubu

ISO 6336-5 zavedena v CSN 1SO 6336-5 (01 4687) Vypocet Ginosnosti ¢elnich ozubenych kol s pfimymi
a Sikmymi zuby - Cést 5: Udaje o pevnosti a kvalité materialt

ISO 6336-6 zavedena v CSN 1SO 6336-6 (01 4687) Vypocet Ginosnosti ¢elnich ozubenych kol s pfimymi
a Sikmymi zuby - Cést 6: Vypocet provozni Zivotnosti pfi prom&nném zatiZeni

Vypracovani normy

Zpracovatel: CVUT FSTRO) Praha, IC 68407700, Doc. Dr. Ing. Toméa$ Vampola, Ing. Jaroslav Skopal,
CSc.

Technicka normalizacni komise: TNK 25 Ozubena kola, prevodovky a drazkovani
Pracovnik Ufadu pro technickou normalizaci, metrologii a statni zkudebnictvi: Bc. Jan Klima
MEZINARODNi NORMA

Vypocet Unosnosti Celnich ozubenych kol s pfimymi ISO 6336-1

a Sikmymi zuby - Druhé vydani

Cést 1: Zékladni principy, doporu¢ené a obecné 2006-09-01
ovliviujici faktory

ICS 21.200

Obsah Contents
Strana Page



Predmluva 8

Uvod 9

1 Pfedmét normy 10

2 Citované dokumenty 11

3 Terminy, definice, znatky a zkratky termind 11
4 Zakladni principy 29

4.1 Aplikace 29

4.1.1 Zadirani 29

4.1.2 Opotfebeni 29

4.1.3 Mikropitting 29

.1.4 Plastickd deformace 30

1.5 Podrobnéjsi urc¢eni 30
1.6 Specifické aplikace 30
.1.7 Faktory bezpecnosti 31
.1.8 Zkougeni 33

.1.9 Vyrobni tolerance 33
1

1

1

1

.1.10 Implicitni pfesnost 33

.1.11 Ostatni Gvahy 34

.1.12 Ovliviiujicf faktory 35

.1.13 Ciselné vztahy 37

4.1.14 Néslednost faktord v postupu vypoctu 37
4.1.15 Stanoveni povolenych hodnot tchylek
ozubeného kola 37

4.2 Obvodové zatizeni, to¢ivy moment a vykon 37
4.2.1 Jmenovité obvodové zatizeni, jmenovity toivy
moment, jmenovity vykon 38

4.2.2 Ekvivalentni obvodové zatizeni, ekvivalentni
to¢ivy moment a ekvivalentni vykon 38

4.2.3 MaximalIni obvodové zatizeni, maximalni tocivy
moment, maximalni vykon 38

5 Aplika¢ni faktor K, 39

5.1 Metoda A - faktor K, 39

5.2 Metoda B - faktor K, 39

Strana

6 Vnitini dynamicky faktor K, 39

6.1 Parametry ovliviiujici vnitfni dynamické zatizeni
a vypocty 40

6.1.1 Konstrukce 40

6.1.2 Vyroba 40

6.1.3 Poruchy prevodu 40

6.1.4 Dynamicka odezva 41

6.1.5 Rezonance 41

6.2 Principy a predpoklady 42

6.3 Metody pro stanoveni dynamického faktoru 42
6.3.1 Metoda A - faktor K, 42

6.3.2 Metoda B - faktor K, 43

6.3.3 Metoda C - faktor K, 43

6.4 Stanoveni dynamického faktoru

pro metodu B: K, , 44

6.4.1 Rozsahy frekvence otaceni 45

6.4.2 Stanoveni rezonancni frekvence otaceni
(kritické ota¢ky) ozubeného soukoli * 46

6.4.3 Dynamicky faktor v podkritickém pasmu (N ? N) 47
6.4.4 Faktor vnitfnich dynamickych sil v hlavnim
rezonanénim pasmu (N, < N 2 1,15) 5

6.4.5 Faktor vnitfnich dynamickych sil v nadkritickém
pasmu (N ? 1,5) 51

6.4.6 Dynamicky faktor v mezilehlém pasmu

(1,15 <N < 1,5) 51

6.4.7 Stanoveni rezonancni frekvence otaceni
(kritickych otacek) pro méné bézné konstrukce prevod( 51
6.4.8 Vypocet redukované hmotnosti pro soukoli

s vnéjsim ozubenim 54

6.5 Stanoveni dynamického faktoru na zékladé
metody C: K, 55

6.5.1 Grafické stanoveni dynamického faktoru podle
metody C 56

6.5.2 Stanoveni dynamického faktoru na zakladé
vypottu podle metody C 60

7 Faktory podélného zatizeni K,,, a K;, 60

7.1 Rozlozeni zatizeni podél zubu 60

7.2 Obecné principy pro stanoveni faktori podéIného
zatizeni K,, a K, 61

7.2.1 Faktor podéIného zatizeni pro kontaktni
napéti K, 62

7.2.2 Faktor podéIného zatizeni pro napéti

v paté zubu K;, 62

7.3 Metody pro stanoveni faktoru podéiného
zatizeni - Principy, pfedpoklady 62

7.3.1 Metoda A - faktory K, , a K, ., 62

7.3.2 Metoda B - Faktory K, a K5 63

7.3.3 Metoda C - Faktory K, a K, 63

Strana

7.4 Stanoveni faktoru podéIného zatizenf pfi pouZiti
metody B: K, 63

7.4.1 Pocet vypoletnich bodf 63

7.4.2 Definice K, 63

7.4.3 Tuhost a (poddajné) pruzné deformace 64
7.4.4 Statické posuvy 67

7.4.5 Predpoklady 67

7.4.6 Vystup programu pocitate 67

7.5 Stanoveni faktoru podéiného zatizeni pfi pouZiti
metody C: Ky, 68

7.5.1 Efektivni ekvivalentni nesouosost F,, 70

7.5.2 Pridavek na zabéh y, a faktor zabéhuc, 70
7.5.3 Nesouosost zébéru, f,, 84

7.5.4 Slozka nesouososti zabéru zplisobena deformact
skfing, £, 86

7.5.5 Slozka nesouososti zabéru zplisobena posuvy
hiidele, f,. 87

7.6 Stanoveni faktor podéIného zatizeni pro napéti v paté
zubu pfi pouziti metody B a C: K;, 88

8 Faktory ¢elniho zatizenf K,,, a K;, 88

8.1 Rozlozeni Celniho zatizeni 88

8.2 Metody pro stanoveni faktoru ¢elniho zatizeni -
Principy a predpoklady 89

8.2.1 Metoda A - faktory K, a K, , 89

8.2.2 Metoda B - Faktory K., a K;,; 89

8.3 Stanoven faktord ¢elniho zatiZeni s pouzitim metody
B - Kius 2 K 89

8.3.1 Stanoveni faktory podilu ¢elniho zatizeni
jednotlivych zubl vypoctem ' 89

8.3.2 Faktor ¢elniho zatizeni z grafd 91

8.3.3 Omezujici podminky pro Ky, 91

8.3.4 Omezujici podminky pro K, 91

8.3.5 Pridavek na zébéh y, 91

9 Hodnoty tuhosti zubd ¢' a ¢, 95

9.1 Vlivy tuhosti 95

9.2 Metody pro stanoveni hodnot tuhosti zubl -
Principy a predpoklady 95

9.2.1 Metoda A - Parametry tuhosti zubu c', a ¢,, 96
9.2.2 Metoda B - Parametry tuhosti ¢'; a ¢;; 96

9.3 Stanoveni parametr(i tuhosti zubli ¢' a ¢, podle
metody B 96

9.3.1 Jednotkova tuhost, ¢' 97

9.3.2 Tuhost zabéru ¢, 100

Priloha A (normativni) Dalsi metody

pro stanoveni f,, a f,, 101

Strana

Priloha B (informativni) Pokyn pro hodnoty podéiné
vypouklosti ¢elnich ozubenych kol 104

Pfiloha C (informativni) Orientacni hodnoty K.
pro podélnou vypouklost zubu ¢elnich

ozubenych kol 107

Priloha D (informativni) Odvozeni a vysvétlujici
poznamky 110

Priloha E (informativni) Analytické stanoveni rozlozeni
zatizeni 114

Bibliografie 134

ARARRRRARD

Foreword 8

Introduction 9

1 Scope 10

2 Normative references 11

3 Terms, definitions, symbols and abbreviated
terms 11

4 Basic principles 29

4.1 Application 29

4.1.1 Scuffing 29

4.1.2 Wear 29

4.1.3 Micropitting 29

4.1.4 Plastic yielding 30

4.1.5 Particular categories 30

4.1.6 Specific applications 30

4.1.7 Safety factors 31

4.1.8 Testing 33

4.1.9 Manufacturing tolerances 33

4.1.10 Implied accuracy 33

4.1.11 Other considerations 34

4.1.12 Influence factors 35

4.1.13 Numerical equations 37

4.1.14 Succession of factors in course of calculation 37
4.1.15 Determination of allowable values of gear
deviations 37

4.2 Tangential load, torque and power 37

4.2.1 Nominal tangential load, nominal torque
and nominal power 38

4.2.2 Equivalent tangential load, equivalent torque
and equivalent power 38

4.2.3 Maximum tangential load, maximum torque
and maximum power 38

5 Aplika¢ni faktoru K, 39

5.1 Method A - Factor K, , 39

5.2 Method B - Factor K,; 39

Page

6 Internal dynamic factor K, 39

6.1 Parameters affecting internal dynamic load
and calculations 40

6.1.1 Design 40

6.1.2 Manufacturing 40

6.1.3 Transmission perturbance 40

6.1.4 Dynamic response 41

6.1.5 Resonance 41

6.2 Principles and assumptions 42

6.3 Methods for determination of dynamic factor 42
6.3.1 Method A - Factor K, 42

6.3.2 Method B - Factor K, , 43

6.3.3 Method C - Factor K, 43

6.4 Determination of dynamic factor using
Method B: K, , 44

6.4.1 Running speed ranges 45

6.4.2 Determination of resonance running speed
(main resonance) of a gear pair ¥ 46

6.4.3 Dynamic factor in subcritical range (N ? N,) 47
6.4.4 Dynamic factor in main resonance range
(Ng < N7 1,15) 50

6.4.5 Dynamic factor in supercritical range
(N?1,5)51

6.4.6 Dynamic factor in intermediate range
(1,15 <N < 1,5) 51

6.4.7 Resonance speed determination for less
common gear designs 51

6.4.8 Calculation of reduced mass of gear pair
with external teeth 54

6.5 Determination of dynamic factor using
Method C: K, 55

6.5.1 Graphical values of dynamic factor using
Method C 56

6.5.2 Determination by calculation of dynamic
factor using Method C 60

7 Face load factors K|, and K, 60

7.1 Gear tooth load distribution 60

7.2 General principles for determination of face
load factors K, and K, 61

7.2.1 Face load factor for contact

stress Kj,, 62

7.2.2 Face load factor for tooth root

stress K, 62

7.3 Methods for determination of face load factor -
Principles, assumptions 62

7.3.1 Method A - Factors K, , and K, , 62

7.3.2 Method B - Factors K, and K, 63

7.3.3 Method C - Factors K, and K;, . 63

Page

7.4 Determination of face load factor using
Method B: K, 63

7.4.1 Number of calculation points 63

7.4.2 Definition of K, 63

7.4.3 Stiffness and elastic deformations 64
7.4.4 Static displacements 67

7.4.5 Assumptions 67

7.4.6 Computer program output 67

7.5 Determination of face load factor using
Method C: K,,, 68

7.5.1 Effective equivalent misalignment F,, 70
7.5.2 Running-in allowance y, and running-in factor ¢, 70
7.5.3 Mesh misalignment, f,, 84

7.5.4 Component of mesh misalignment caused
by case deformation, f,, 86

7.5.5 Component of mesh misalignment caused
by shaft displacement, f,, 87

7.6 Determination of face load factor for tooth root
stress using Method B or C: K, 88

8 Transverse load factors K, and K, 88

8.1 Transverse load distribution 88

8.2 Determination methods for transverse load
factors - Principles and assumptions 89

8.2.1 Method A - Factors K,,,, and K, , 89

8.2.2 Method B - Factors K., and K¢, ; 89

8.3 Determination of transverse load factors using Method
B - K, and K., ; 89

8.3.1 Determination of transverse load factor

by calculation ¥ 89

8.3.2 Transverse load factors from graphs 91
8.3.3 Limiting conditions for K, 91

8.3.4 Limiting conditions for K, 91

8.3.5 Running-in allowance y, 91

9 Tooth stiffness parameters ¢' and ¢, 95

9.1 Stiffness influences 95

9.2 Determination methods for tooth stiffness
parameters - Principles and assumptions 95
9.2.1 Method A - Tooth stiffness parameters c',
and ¢,, 96

9.2.2 Method B - Tooth stiffness parameters c'y
and ¢, 96

9.3 Determination of tooth stiffness parameters ¢
and c, according to Method B 96

9.3.1 Single stiffness, ¢' 97

9.3.2 Mesh stiffness, c, 100

Annex A (normative) Additional methods

for determination of f,, and f,, 101

Page

Annex B (informative) Guide values for crowning
and end relief of teeth of cylindrical gears 104
Annex C (informative) Guide values for K

for crowned teeth of cylindrical gears 107
Annex D (informative) Derivations and explanatory
notes 110

Annex E (informative) Analytical determination of load
distribution 114

Bibliography 134



Odmitnuti odpovédnosti za manipulaci s PDF souborem

Tento soubor PDF m{iZe obsahovat vloZené typy pisma. V souladu s licenéni politikou Adobe Ize tento soubor tisknout nebo prohlizet, ale nesmi byt editovan, pokud
nejsou typy pisma, které jsou vlozeny, pouzivany na zakladé licence a instalovany v pocitaci, na némZ se editace provadi. Pfi staZeni tohoto souboru prejimajf jeho
uzivatelé odpovédnost za to, ze nebude porusena licen¢ni politika Adobe. Ustredni sekretariat ISO neprejima za jeji poruseni zédnou odpovédnost.

Adobe je obchodni znacka ,Adobe Systems Incorporated”.

Podrobnosti o softwarovych produktech pouzitych k vytvoreni tohoto souboru PDF Ize najit ve VSeobecnych informacich, které se vztahuji k souboru; parametry, na
jejichz zakladé byl PDF soubor vytvoren, byly optimalizovény pro tisk. Soubor byl zpracovan s maximalni péci tak, aby ho ¢lenské organizace ISO mohly pouzivat. V malo

pravdépodobném pfipadu, Ze vznikne problém, ktery se tykd souboru,
informujte o tom Ustredni sekretariat ISO na nize uvedené adrese.

[x] DOKUMENT CHRANENY COPYRIGHTEM

© 1SO 2006

Veskerd prava vyhrazena. Pokud nenf specifikovano jinak, nesmi byt zadna ¢ast této publikace reprodukovana nebo pouzivana v jakékoliv
formé nebo jakymkoliv zplsobem, elektronickym nebo mechanickym, v¢etné fotokopii a mikrofilmd, bez pisemného svoleni bud od
organizace ISO na nize uvedené adrese nebo od ¢lenské organizace I1SO v zemi zadatele.

ISO copyright office

Case postale 56 - CH-1211 Geneva 20
Tel. + 412274901 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland
Predmluva

ISO (Mezindrodni organizace pro normalizaci) je
celosvétova federace narodnich normalizacnich

organt (¢lenll 1SO). Mezindrodni normy obvykle
vypracovavaiji technické komise 1SO. Kazdy ¢len 1SO, ktery
se zajima o predmét, pro ktery byla vytvorena technickd
komise, ma pravo byt v této technické

komisi zastoupen. Prace se zUcasthuji také viadni

i nevladni mezinarodni organizace, s nimiz ISO navazala
pracovni styk. ISO Uzce spolupracuje s Mezinarodni
elektrotechnickou komisi (IEC) ve vSech zalezitostech
normalizace v elektrotechnice.

Navrhy mezinarodnich norem jsou vypracovavany
v souladu s pravidly danymi smérnicemi ISO/IEC, ¢ast 2.

Hlavnim ukolem technickych komisi je vypracovani
mezinarodnich norem. Navrhy mezinarodnich norem
prijaté technickymi komisemi se rozesilaji ¢lendm ISO

k hlasovani. Vydani mezinarodni normy vyzaduje souhlas
alespon 75 % hlasujicich ¢lend.

Upozornuje se na moznost, ze nékteré prvky tohoto
dokumentu mohou byt predmétem patentovych prav. ISO
nelze Cinit odpovédnou za identifikaci jakéhokoliv nebo
vSech patentovych prav.

ISO 6336-1 vypracovala technickd komise ISO/TC 60
Ozubeni, subkomise SC 2 Vypocet tinosnosti ozubeni.

Foreword

ISO (the International Organization for Standardization) is
a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International
Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for
which a technical committee has been established has the
right to be represented on that committee. International
organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. ISO
collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical
standardization.

International Standards are drafted in accordance with the
rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare
International Standards. Draft International Standards
adopted by the technical committees are circulated to the
member bodies for voting. Publication as an

International Standard requires approval by at least 75

% of the member bodies casting a vote.

Attention is drawn to the possibility that some of the
elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any
or all such patent rights.

ISO 6336-1 was prepared by Technical Committee ISO/TC
60, Gears, Subcommittee SC 2, Gear capacity calculation.



Toto druhé vydani zrusuje a nahrazuje prvni vydani

(1ISO 6336-1:1996), kapitoly 6, 7 a 9, které byly technicky
revidovany. Jsou také zahrnuty opravy 1SO 6336-
1:1996/Cor.1:1998

a IS0 6336-1:1996/Cor.2:1999.

ISO 6336 sestava z nasledujicich ¢asti se spoleCnym
nazvem Vypocet tnosnosti ¢elnich ozubenych kol

s pfimymi a Sikmymi zuby:

» C4st 1: Zékladni principy, doporucené a obecné ovlivriujici
faktory

* Cast 2: Vypocet trvanlivosti povrchu (pitting)

* C4st 3: Vypocet pevnosti v ohybu zubu

* Cast 5: Udaje o pevnosti a kvalité materiald

» C4st 6: Vypocet provozni Zivotnosti pfi proménném zatiZeni

Uvod

Tato ¢ast ISO 6336 poskytuji zaklady pro spojity systém
postuptl pro vypocet Unosnosti ¢elnich kol s vnitfnim nebo
vnéjsim evolventnim ozubenim. ISO 6336 je navrzena tak,
aby ulehcila aplikaci budoucich znalosti a budouciho
rozvoje, jakoz i vyménu informaci ziskanych ze zkusenosti.

Konstrukéni opatreni pro predchazeni lomdm vychazejicim
z koncentratord napéti na bocich zubd, vylamovani hlav
zubl a poruchdm télesa ozubeného kola v oblasti stojiny
nebo naboje je nutno hodnotit podle obecnych metod pro
strojni konstrukce.

Je dovoleno nékolik metod pro vypocet Unosnosti jakoz
i pro vypocet rliznych faktorl (viz 4.1.12). Smérnice v ISO
6336 jsou tedy komplexni, ale téz prizplsobitelné.

Ve vzorcich jsou zahrnuty hlavni faktory, o nichzZ je

v soucasnosti znamo, Ze ovliviuji poskozeni ozubenych kol
pittingem a jejich lom v patnim prechodu. Vzorce jsou

v takovém tvaru, ktery umozni pfidavani novych faktord
pro vyjadreni poznatkl ziskanych v budoucnosti.

1 Predmét normy

Tato ¢ast ISO 6336 uvadi zakladni principy, doporucené

a obecné ovlivhujici faktory pro vypocet Unosnosti Celnich
kol s pfimymi a Sikmymi zuby. Spolu s 1ISO 6336-2, ISO
6336-3, ISO 6336-5 a ISO 6336-6 poskytuje metodu,
pomoci niz Ize porovnavat rlizna soukoli. Neni uréena pro
prikaz vlastnosti smontovanych prevodovych systémd.
Neni urcena pro obecnou inzenyrskou verejnost. Naopak je
urcena pro pouzivani zkusenym konstruktérem
prevodovek, ktery je schopen vybirat pfimérené hodnoty
faktor( do vzorcd na zékladé znalosti obdobnych
konstrukci a je si védom vlivu jednotlivych polozek.

Vzorce v ISO 6336 jsou ureny pro zavedeni jednotné
prijatelné metody pro vypocet odolnosti proti pittingu
a pro vypocet pevnosti v ohybu u Celnich kol s pfimymi
nebo Sikmymi zuby.

ISO 6336 obsahuje postupy zalozené na zkouskach a na
teoretickych studiich, jako napr. Hirt ™, Strasser @

a Brossman P!, Vysledky vypoctd podle této metody jsou
v dobrém souladu s pfedchozimi akceptovanymi
vypoctovymi metodami (viz odkazy [4] aZ [8]) pro
normalny Uhel profilu az 25° a thel sklonu zubu az 25°).

This second edition cancels and replaces the first edition
(ISO 6336-1:1996), Clauses 6, 7 and 9 of which have been
technically revised. It also incorporates the Amendments
ISO 6336-1:1996/Cor.1:1998

and ISO 6336-1:1996/Cor.2:1999.

ISO 6336 consists of the following parts, under the general
title Calculation of load capacity of spur and helical gears:

Part 1: Basic principles, introduction and general influence
factors

* Part 2: Calculation of surface durability (pitting)

* Part 3: Calculation of tooth bending strength

* Part 5: Strength and quality of materials

* Part 6: Calculation of service life under variable load

Introduction

This and the other parts of ISO 6336 provide a coherent
system of procedures for the calculation of the load
capacity of cylindrical involute gears with external or
internal teeth. ISO 6336 is designed to facilitate the
application of future knowledge and developments, also
the exchange of information gained from experience.

Design considerations to prevent fractures emanating
from stress raisers in the tooth flank, tip chipping and
failures of the gear blank through the web or hub will need
to be analyzed by general machine design methods.

Several methods for the calculation of load capacity, as
well as for the calculation of various factors, are permitted
(see 4.1.12). The directions in ISO 6336 are thus complex,
but also flexible.

Included in the formulae are the major factors which are
presently known to affect gear tooth pitting and fractures
at the root fillet. The formulae are in a form that will
permit the addition of new factors to reflect knowledge
gained in the future.

1 Scope

This part of ISO 6336 presents the basic principles of, an
introduction to, and the general influence factors for, the
calculation of the load capacity of spur and helical gears.
Together with 1ISO 6336-2, ISO 6336-3, ISO 6336-5 and ISO
6336-6, it provides a method by which different gear
designs can be compared. It is not intended to assure the
performance of assembled drive gear systems. It is not
intended for use by the general engineering public.
Instead, it is intended for use by the experienced gear
designer who is capable of selecting reasonable values for
the factors in these formulae based on knowledge of
similar designs and awareness of the effects of the items
discussed.

The formulae in ISO 6336 are intended to establish

a uniformly acceptable method for calculating the pitting
resistance and bending strength capacity of cylindrical
gears with straight or helical involute teeth

ISO 6336 includes procedures based on testing and
theoretical studies such as those of Hirt ), Strasser ? and
Brossmann 1., The results of rating calculations made by
following this method are in good agreement with
previously accepted gear calculations methods (see
References [4] to [8]) for normal working pressure angles
up to 25° and reference helix angles up to 25°).



Pro vétsi Uhly zabéru a vétsi thly sklonu zubu je (trend,
charakter) sou¢indl Y; Y Y, a pfipadné Z, Z. Z, odlisny od
upozornuje, ze pfi pouziti metod podle ISO 6336 pro jiné
Ghly sklonu zub( a jiné Ghly profilu je nutno porovnat
vypoctené vysledky se zkuSenostmi.

Vzorce obsazené v I1SO 6336 nelze pouzit, pokud platf
kterakoliv z nasledujicich podminek:

¢ Celni soukoli s pfimymi nebo Sikmymi zuby maji pomérné Celni
dotyky mensi nez 1,0;

¢ Celni soukoli s pfimymi nebo Sikmymi zuby ma pomérné celni
dotyky vétsi nez 2,5;

* dochdzi k interferenci mezi hlavou zubu a patnim prechodem;
* vyskytuji se Spic¢até zuby;

¢ zuby maji nulovou vli.

Vypoctové vzorce podle I1SO 6336 nelze pouzit na jiné typy
poskozeni zubl ozubenych kol jako je plasticka
deformace, zadirani, rozdrceni cementované vrstvy,
nataveni a otér, a nelze je pouzit pfi vibracich, kde mlze
dojit k nepredvidatelné poruse profilu. Vzorce pro pevnosti
v ohybu Ize aplikovat na lomy v patnim prechodu, ale
nelze je pouzit pro trhliny na pracovnich plochach zubu,
pro poruchy vénce nebo poruchy télesa ozubeného kola

v oblasti stojiny a naboje. ISO 6336 se nepouzivd na zuby
dokoncované kovanim nebo slinovanim. Nelze ji pouzit pro
ozubend kola se Spatnym pasmem dotyku.

Postupy obsazené v ISO 6336 umoziiuji vypocet Gnosnosti
na zakladé poskozeni pittingem a kiehkym lomem v paté
zubu. Unosnost ozubeného kola je pfi obvodové rychlosti
pod 1 m/s ¢asto omezena opotiebenim v dlsledku otéru
(pro informaci o pfislusném vypoctu viz dalsi literaturu).

For larger pressure angles and larger helix angles, the
trends of products Y; Y; Y, and, respectively, Z,, Z, Z; are
not the same as those of some earlier methods. The user
of ISO 6336 is cautioned that when the methods in ISO
6336 are used for other helix angles and pressure angles,
the calculated results will need to be confirmed by
experience.

The formulae in ISO 6336 are not applicable when any of
the following conditions exist:

spur or helical gears with transverse contact ratios less than 1,0;
* spur or helical gears with transverse contact ratios greater
than 2,5;

* interference between tooth tips and root fillets;

* teeth are pointed;

* backlash is zero.

The rating formulae in ISO 6336 are not applicable to
other types of gear tooth deterioration such as plastic
yielding, scuffing, case crushing, welding and wear, and
are not applicable under vibratory conditions where there
may be an unpredictable profile breakdown. The bending
strength formulae are applicable to fractures at the tooth
fillet, but are not applicable to fractures on the tooth
working surfaces, failure of the gear rim, or failures of the
gear blank through web and hub. ISO 6336 does not apply
to teeth finished by forging or sintering. It is not applicable
to gears which have a poor contact pattern.

The procedures in 1ISO 6336 provide rating formulae for
the calculation of load capacity, based on pitting and tooth
root breakage. At pitch line velocities

below 1 m/s the gear load capacity is often limited by
abrasive wear (see other literature for information on the
calculation for this).

Konec nahledu - text ddle pokracuje v placené verzi CSN.



