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Predmluva

ISO (Mezindrodni organizace pro normalizaci) je
celosvétova federace narodnich normaliza¢nich

organtl (¢lenl 1SO). Mezindrodni normy obvykle
vypracovavaji technické komise 1SO. Kazdy ¢len 1SO, ktery
se zajima o predmeét, pro ktery byla vytvorena technicka
komise, ma pravo byt v této technické

komisi zastoupen. Prace se zGcastiuji také viadni

i nevladni mezinarodni organizace, s nimiz ISO navazala
pracovni styk. ISO Uzce spolupracuje s Mezi-narodni
elektrotechnickou komisi (IEC) ve vech

zalezitostech normalizace v elektrotechnice.

Navrhy mezindrodnich 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 ¢lenlim 1SO

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

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

ISO 6336-3 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 6336-3 was prepared by Technical Committee ISO/TC
60, Gears, Subcommittee SC 2, Gear capacity calculation.



Toto druhé vydani zruSuje a nahrazuje prvni vydani (ISO
6336-2:1996), kapitoly 5 a 9, byly technicky

revidovany s novou kapitolou 8, ktera je v novém vydani.
Je také zahrnuta oprava

I1SO 6336-3:1996/Cor.1:1999.

ISO 6336 sestava z nasledujicich ¢asti se spoleCnym
nazvem Vypocet Unosnosti ¢elnich ozubenych kol
s pfimymi a Sikmymi zuby:

» Cést 1: Zakladn{ principy, doporu¢ené a obecné ovlivAujici
faktory

» Cést 2: Vypocet trvanlivosti povrchu (pitting)

» Cést 3: Vypoclet pevnosti v ohybu zubu

« Cést 5: Data o pevnosti a kvalité materiald

« Cast 6: Vypocet provozni zivotnosti pfi proménném zatizenf

Uvod

Maximalni tahové napéti v paté zubu (ve sméru vysky
zubu), které nema prekrocit dovolené napéti v ohybu
daného materidlu je zdkladem vypoctu pevnosti v ohybu
zubu kola. Napéti vznika v ,tahovych patnich pfechodech”
pracovnich bokd zubd. Jestlize se vytvofi trhliny iniciované
zatizenim, objevi se nejprve v patnim prechodu, kde
vzniklo tlakové napéti, tedy v ,tlakovych patnich
prechodech” na nezatizenych bocich zubd. Je-li zatizeni
zubl jednosmérné a zuby jsou dohodnutého tvaru,
malokdy se tyto trhliny rozvinou aZ do poruchy. Sifenf
trhliny koncici poruchou vychazi nejCastéji z tahového
patniho prechodu.

Mez trvalého zatézovani zubl, zatéZovanych stridavym
zatizenim béhem kazdé otacky, jako napf. vloZzena kola, je
nizSi nez pro trvalé jednosmeérné zatézovani. Cely rozsah
napéti je v takovych pfipadech vice nez dvojnasobkem
tahového napéti v patnim prechodu zatéZovanych bokd.
Toto se bere v Uvahu pfi stanovovani dovolenych napéti
(viz 1ISO 6336-5).

Jsou-li vénce kol tenké a ¢asti zubd prilehlé k patnimu
povrchu jsou Uzké (zvlasté u nékterych kol s vnitfnim
ozubenim), vznikd pocatecni trhlina obvykle v tlakovém
patnim prechodu. JelikoZ v takovych pripadech mdZe dojit
k Gnavovému lomu vénce, je nutno véc specialné
prezkoumat. Viz kapitolu 1.

Pro vypocet kritického napéti v paté zubu a pro stanoveni
fady prislusnych faktor( bylo schvaleno nékolik metod. Viz
ISO 6336-1.

DUOLEZITE Uzivatele této ¢asti ISO 6336 je nutné
upozornit, Ze pokud je uvedena metoda pouzita pro
velké uhly sklony boku zubu a velké uhly zdbéru,
vypoctené vysledky by mély byt potvrzeny na
zdkladé zkusenosti podle metody A.

1 Pfedmét normy

This second edition cancels and replaces the first edition
(ISO 6336-3:1996), Clause 5 a Clause 9 of which has been
technically revised, with a new Clause 8 having been to
this new edition. It also

incorporates the Technical Corrigendum

ISO 6336-3:1996/Cor.1:1999.

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

The maximum tensile stress at the tooth root (in the
direction of the tooth height), which may not exceed the
permissible bending stress for the material, is the basis for
rating the bending strength of gear teeth. The stress
occurs in the “tension fillets” of the working tooth flanks. If
load-induced cracks are formed, the first of these often
appears in the fillets where the compressive stress is
generated, i.e. in the “compression fillets”, which are
those of the non-working flanks. When the tooth loading is
unidirectional and the teeth are of conventional shape,
these cracks seldom propagate to failure. Crack
propagation ending in failure is most likely to stem from
cracks initiated in tension fillets.

The endurable tooth loading of teeth subjected to

a reversal of loading during each revolution, such as “idler
gears”, is less than the endurable unidirectional loading.
The full range of stress in such circumstances is more than
twice the tensile stress occurring in the root fillets of the
loaded flanks. This is taken into consideration when
determing permissible stresses (see ISO 6336-5).

When gear rims are thin and tooth spaces adjacent to the
root surface narrow (conditions which can particularly
apply to some internal gears), initial cracks commonly
occur in the compression fillet. Since, in such
circumstances, gear rims themselves can suffer fatigue
breakage, special studies are necessary. See Clause 1.

Several methods for calculating the critical tooth root
stress and evaluating some of the relevant factors have
been approved. See ISO 6336-1.

IMPORTANT The user of this part of ISO 6336 is
cautioned that when the method specified is used
for large helix angles and large pressure angles, the
calculated results should be confirmed by
experience as by Method A.

1 Scope



Tato ¢ast ISO 6336 specifikuje zakladni vztahy pouzivané
pro vypocet napéti v ohybu zubl evolventnich ¢elnich
ozubenych kol s vnitfnim nebo vnitfnim ozubenim

s primymi a $ikmymi zub( s tloustkou vénce

sg > 0,5 h, pro vnéjsi ozubeni a s, > 1,75 m, pro vnitrni
ozubeni. ZkusSenosti s provoznimi vlastnostmi a typem
poskozeni vnitfniho ozubeni je vyskyt ohybové Unavy t;j.
poc¢atku lomu v patnim priméru a postupujici k radialnimu
povrchu. Tato ¢ast ISO 6336 nepredpokldda odpovidajici
ohybovou Unavu. VSechna napéti zubu jsou ovlivnéna
zatizenimi, kterd zahrnuji vysledky prevodu zatizeni
ozubenymi koly a tak mize prezkousen uréené mnozstvi.

Uvedené vzorce plati pro kola s pfimymi i Sikmymi zuby

s profilem zubu v souladu se zdkladnim profilem
uvedenym v norme ISO 53. Lze je pouzit i pro ozubeni

s jinym zakladnim profilem, pokud pomérny dotyk
nahradniho kola e,, mensi nez 2,5.

Unosnost stanovena na zakladé pfipustného napéti

v ohybu se nazyva ,pevnosti v ohybu zubu“. Vysledky jsou
v dobré shodé s jinymi metodami, pro rozsah pouziti
uvedeny v I1SO 6336-1.

This part of ISO 6336 specifies the fundamental formulae
for use in tooth bending stress calculations for involute
external or internal spur and helical gears with a rim
thickness s; > 0,5 h, for external gears and s; > 1,75 m,
for internal gears. In service, internal gears can experience
failure modes other than tooth bending fatigue, i.e.
fractures starting at the root

diameter and progressing radially outward. This part of ISO
6336 does not provide adequate safety against failure
modes other than tooth bending fatigue. All load
influences on tooth stress are included in so far as they are
the result of loads transmitted by the gears and in so far
as they can be evaluated quantitatively.

The given formulae are valid for spur and helical gears
with tooth profiles in accordance with the basic rack
standardized in ISO 53. They may also be used for teeth
conjugate to other basic racks if the virtual contact ratio
e,, is less than 2,5.

The load capacity determined on the basis of permissible
bending stress is termed “tooth bending strength”. The
results are in good agreement with other methods for the
range, as indicated in the scope of ISO 6336-1.

Konec nahledu - text déle pokracéuje v placené verzi CSN.



