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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 ISO, 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. 

This second edition cancels and replaces the first edition (ISO 6336-3:1996), Clauses 5 and Clause 9 of which 
have been technically revised, with a new Clause 8 having been added 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 

This corrected version incorporates the following corrections: 

⎯ Figure 3 has been updated; 

⎯ in Equation (17), the missing lines denoting the absolute value, Zn, have been inserted; 

⎯ minus signs missing from Equations (18) and (19) have been inserted; 

⎯ Equation (50) has been corrected. 
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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. 
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Calculation of load capacity of spur and helical gears — 

Part 3: 
Calculation of tooth bending strength 

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 

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 sR > 0,5 ht for external gears and 
sR > 1,75 mn 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 εαn 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. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 53:1998, Cylindrical gears for general and heavy engineering — Standard basic rack tooth profile 

ISO 1122-1:1998, Vocabulary of gear terms — Part 1: Definitions related to geometry 

ISO 6336-1:2006, Calculation of load capacity of spur and helical gears — Part 1: Basic principles, 
introduction and general influence factors 

ISO 6336-5:2003, Calculation of load capacity of spur and helical gears — Part 5: Strength and quality of 
material 

3 Terms, definitions, symbols and abbreviated terms 

For the purposes of this document, the terms, definitions, symbols and abbreviated terms given in ISO 1122-1 
and ISO 6336-1 apply. 
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