Technical
Report

ISO/TRJI0300-3

Calcu
bevel

Part 3

lation of load capacity of
gears —

O.

ISO ralting system for bevel and
hypoid gears — Sample calculations

Calcul de la capacité de charge des engrenages coniques —=

Partie 30:

Systéeme d'évaluation ISO pour engrenages conique et

hypoide — Type de calculs

Second edition
2024-09

Reference number
ISO/TR 10300-30:2024(en)

© ISO 2024


https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(en)

!

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

A" “COPYRIGHT PROTECTED DOCUMENT

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved
ii


https://www.iso.org
https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Contents
200 o103 o . v
0000 0000 L Lot 1) o vi
N Y o 1
2D 10 9 10T U N ] ) o] o oY, 1
3 Terms and definitions ... —————————————————————————_ 1
4 Symbols and abbreviated tEIrMS ... —————————— s .1
LSS N 0 0] U (0 X () o T, S S .9
8.1 GeNeral. s ———————————————ds e ———— .9
8.2 Structure of calculation Methods ... ————————— 10
Annex A (informative) Sample 1: Rating of a spiral bevel gear pair without hypoid offset
according to Method B1 and Method B2 ...t 12
A.1 INItial dAtA s —————f e b ———————————— 12
A.2 Calculation of Sample 1 according to Method Bl ...t 16
A.3 Calculation of Sample 1 according to Method B2 ........4 s 39
A.4 Calculation of Sample 1 according to local calculation' method for surface durability -
Method B1 10CaliS@d.......counmmmnmmmnmsmsmssssssssssssssssssstbisssssssssssssssssssssssssssasassssssssssssssssssssasasassssssssnsnsnns 55
Annex B (informative) Sample 2: Rating of a hypoid gear set according to Method B1 and
METROA B2 ... b s 93
3200 T D (UL = b= - S 93
8.2 Calculation of Sample 2 accordingto Method B1 ..., 97
.3 Calculation of Sample 2 according to Method B2 ... 121
8.4 Calculation of Sample 2 according to local calculation method for surface durability -
Method B1 1ocaliSed i, .o ssssssssss s senes 150
Annex C (informative) /Sample 3: Rating of a hypoid gear set according to Method B1 and
METROA B2 ... i riiiicnsniiissssssssss s ss s s s s e R R AR AR AR R R e 182
s 00 Y L0 B ] 182
(.2 Calculatien of Sample 3 according to Method B1 ... 186
(.3 Calculation of Sample 3 according to Method B2 ... 2/10
(.4 Calculation of Sample 3 according to local calculation method for surface durability -
Method B1 10CaliSed.... .o senes 240
ANA MEthOd B2 ...t sssssssas s s s s s s s s spsnsmsasasasssnns 272
0 200 0 0Vt L U L 272
D.2 Calculation of Sample 4 according to Method B1 ... 276
D.3 Calculation of Sample 4 according to Method B2 ... 300

D.4 Calculation of Sample 4 according to local calculation method for surface durability -
Method B1 10CaliS@d......ccomvmimniinmsmsmsnsnssssssssssssssssssssssssssssssss s sssssssssss s sssssssssssssssssasssssssssssnes 327

© IS0 2024 - All rights reserved

iii


https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Annex E (informative) Graphical representation of the calculation results for Sample 1 to
T 111 0] U 359

33 10) 0070 ) 0] 1 362

© IS0 2024 - All rights reserved

iv


https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national st

andards

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 ma

tters of

dglectrotechmicat stamdardization.

The procedures used to develop this document and those intended for its further maintend
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria'needeqd
different types of ISO documents should be noted. This document was drafted in accordance Y
gditorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

IISO draws attention to the possibility that the implementation of this document.may involve th
atents. ISO takes no position concerning the evidence, validity or applicability of any claime
ights in respect thereof. As of the date of publication of this documentgISO had not received 1
atents which may be required to implement this document. However;-implementers are cautio

is may not represent the latest information, which may be obtained-{rom the patent database 3
t www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent r

ny trade name used in this document is information givenfor the convenience of users and ¢
onstitute an endorsement.

or an explanation of the voluntary nature of standards, the meaning of ISO specific ter
xpressions related to conformity assessment, as well as information about ISO's adherence to th
rade Organization (WTO) principles in xthe Technical Barriers to Trade (TB]
ww.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 60, Gears, Subcommittee SC
dapacity calculation.

'his second edition cancels and replaces the first edition (ISO/TR 10300-30:2017), which h
echnically revised.

f e S |

The main changes are as follows:

— all sample calculationshave been revised according to ISO 10300-1:2023, IS0 10300-2:2023
10300-3:2023;

— all sample egalculations include localised calculation method for Method B1.

N

\ list of all-parts in the ISO 10300 series can be found on the ISO website.

N

\ny feedback or questions on this document should be directed to the user’s national standards
domplete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The ISO 10300 series consists of International Standards, Technical Specifications (TS) and Technical
Reports (TR) under the general title Calculation of load capacity of bevel gears (see Table 1).

— International Standards contain calculation methods that are based on widely accepted practices and
have been validated.

— TS contain calculation methods that are still subject to further development.

— TR ¢ontain data that is informative, such as example calculations.

The procedures specified in ISO 10300-1 to ISO 10300-19 cover fatigue analyses for gear rating) Th
procedyres described in ISO 10300-20 to ISO 10300-29 are predominantly related to the tribologica
behaviour of the lubricated flank surface contact. ISO 10300-30 to ISO 10300-39 include exampl
calculatfons. The ISO 10300 series allows the addition of new parts under appropriate numbers to reflec
knowledge gained in the future.

t (D =— (D

Requestling standardized calculations according to the ISO 10300 series without referring to specifi
parts refuires the use of only those parts that are currently designated as Intefnational Standards (se
Table 1 [for listing). When requesting further calculations, the relevant part or parts of the ISO 1030
series need to be specified. The use of a Technical Specification as acceptancé-criteria for a specific desig}
needs tq be agreed in advance between manufacturer and purchaser.

Table 1 — Overview of the ISO 10300 series

- = (P 3

International| Technical |Technica

Calculation of load capacity of bevel gears Standard |Specification| Report

Part 1: Introduction and general influence factors X
Part 2: dalculation of surface durability (macropitting) X
Part 3: dalculation of tooth root strength X

Part 4 tq 19: to be assigned

Part 20:|Calculation of scuffing load capacity = Flash temperature
method

Part 21 to 29: to be assigned

Part 30:|ISO rating system for bével-and hypoid gears — Sample
calculations

Part 32:(ISO rating systean fot bevel and hypoid gears — Sample

calculation for scuffingdoad capacity X

NOTE Af the time ef publication of this document, some of the parts listed here were under development. Consult the ISO
website.

This doqument was prepared with sample calculations for different bevel gear designs. They are intended
for users of the ISO 10300 series to follow a whole calculation procedure formula by formula. Practical
experience has shown that this way, to get into a complex subject, is very helpful.

However, this document is not intended for use by the average engineer. Rather, it is aimed at the well-
versed engineer capable of selecting reasonable values for the parameters and factors in these formulae
based on knowledge of similar designs and on awareness of the effects behind these formulae.

© IS0 2024 - All rights reserved
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Calculation of load capacity of bevel gears —
Part 30:

ISO rating system for bevel and hypoid gears — Sample

calculations

1 Scope

This document provides sample calculations for the load capacity of different bevel gear
determined according to the methods and formulae of the ISO 10300 series; The initial geomef
data necessary for these calculations are according to ISO 23509.

The term “bevel gear” is used to mean straight, helical (skew), spiral bevel, zerol and hypoid gear
Where this document pertains to one or more, but not all, the specificforms are identified.
]
)t

'he manufacturing process of forming the desired tooth form-is not intended to imply any
rocess, but rather to be general in nature and applicable to all calculation methods
0 10300 series. The fact that there are bevel gear designs-with tapered teeth and others where t
epth remains constant along the facewidth (uniform depth) does not require to apply Method B
rst and Method B1 for the second tooth configuration:

he rating system of the ISO 10300 series is basé€d on virtual cylindrical gears and restricted

elations are valid for bevel gears of which thesum of profile shift coefficients of pinion and wheg
see ISO 23509).

ARNING The user is cautioned\that when the formulae are used for large average mea
ngles, (Bm1 + fm2)/2 > 45°, for effective pressure angles, a. > 30° and/or for large facewidths, b >
confirm the calculated results of the ISO 10300 series by experience.

Normative references

he following documents are referred to in the text in such a way that some or all of their
onstitutes requiréments of this document. For dated references, only the edition cited app
ndated references, the latest edition of the referenced document (including any amendments) 3

IS0 10300-1:2023, Calculation of load capacity of bevel gears — Part 1: Introduction and general i

designs,
ric gear

designs.

specific

of the
he tooth
D for the

to bevel

ears whose virtual cylindrical gears have transverse contact ratios of e« < 2. Additionally, the given

lis zero

n spiral
1 3 mmn;

content
ies. For
pplies.

nfluence

IS0-10300-2:2023, Calculation of load capacity of bevel gears — Part 2: Calculation of surface d

Lirability

(macroptitting)

IS0 10300-3:2023, Calculation of load capacity of bevel gears — Part 3: Calculation of tooth root strength

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 10300-1, ISO 10300-2 and

[SO 10300-3 apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

© IS0 2024 - All rights reserved
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— IEC Electropedia: available at https://www.electropedia.org/

4 Symbols and abbreviated terms

For the purposes of this document, the symbols and units given in ISO 10300-1:2023, Table 1 and Table 2,
ISO 10300-2:2023, Table 1 and Table 2,1SO 10300-3:2023, Table 1 and Table 2 as well as the abbreviated
terms given in ISO 10300-2:2023, Table 3, and ISO 10300-3:2023, Table 3, apply.

Table 2 — Qymhnlc and units nsed in IS0 10300 (all pm‘tc)

Symbol Description or term Unit
A Auxiliary factor for calculating the dynamic factor Kv - ¢ 5
A* Related area for calculating the load sharing factor Zis mm
Asn Outer tooth thickness allowance mm
a Hypoid offset mm
re Relative hypoid offset —
av Centre distance of virtual cylindrical gear pair mm
Qvn Centre distance of virtual cylindrical gear pair in normal section mm
B Accuracy grade according to ISO 17485 —
b Facewidth mm
by Related base facewidth —
bce Calculated effective facewidth mm
Der Effective facewidth (e.g. measured length'of contact pattern) mm
by Facewidth of virtual cylindrical gears mm
by,e Effective facewidth of virtual cylindrical gears mm
Cr Correction factor of tooth stiffness for non-average conditions —
Ci Correction factor for thelength of contact lines —
Cz, Czrf Czv | Constants for determining lubricant film factors —
Cha Mean addendtini factor of wheel —
Cv Empiricalparameter to determine the dynamic factor —
Cy Mean-value of mesh stiffness per unit facewidth N/(mm - pm)
cy0 Mesh stiffness for average conditions N/(mm - pm)
c’ Single stiffness N/(mm - pm)
co Single-stiffnessfor-averageconditions NA
de Outer pitch diameter mm
dm Mean pitch diameter mm
dr Tolerance diameter according to ISO 17485 mm
dv Reference diameter of virtual cylindrical gear mm
dva Tip diameter of virtual cylindrical gear mm
dvan Tip diameter of virtual cylindrical gear in normal section mm
dvb Base diameter of virtual cylindrical gear mm

© IS0 2024 - All rights reserved
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Symbol Description or term Unit
dvbn Base diameter of virtual cylindrical gear in normal section mm
dvt Root diameter of virtual cylindrical gear mm
dvn Reference diameter of virtual cylindrical gear in normal section mm
E Modulus of elasticity, Young’s modulus N/mm?
E G H Auxiliary variables for tooth form factor (Method B1) —
eLs Exponent for the distribution of the load peaks along the +
lines of contact
F Auxiliary variable for mid-zone factor +
Fmt Nominal tangential force at mid facewidth of the reference cone N
Fmt Determinant tangential force at mid facewidth of the reference cone N
Fa Nominal normal force N
Fumt Nominal tangential force of virtual cylindrical gears N
f Distance from the centre of the zone of action to a contact ling mm
fmax Maximum distance to middle contact line nlm
fmaxs Maximum distance to middle contact line at right&ide of nlm
the contact pattern
Sfmaxo Maximum distance to middle contact line dtleft side of nlm
the contact pattern
fot Single pitch deviation Wm
Speft Effective pitch deviation p]m
Sfadim Influence factor of limit pressure angle
Je Length of contact line (Method B2) mm
Gva Length of path of contact of virtual cylindrical gear in transverse m
section
Gvan Related length of action in normal section +
ol Length.ofaction from mean point to point of load application nim
(Method B2)
In Relative length of action within the contact ellipse nm
HB Brinell hardness T
ham Mean addendum nm
hao Tool addendum nm
hra Bending moment arm for tooth root stress (load application at tooth tip) mm
hfm Mean dedendum mm
he Dedendum of the basic rack profile mm
hm Mean whole depth used for bevel spiral angle factor mm
hyfm Relative mean virtual dedendum —
N Load height from critical section (Method B2) mm
Jen Outer normal backlash mm

© IS0 2024 - All rights reserved
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Symbol Description or term Unit
K Constant; factor for calculating the dynamic factor Kv-s —
Ka Application factor —

Kro Lengthwise curvature factor for bending stress —
Kra Transverse load factor for bending stress —
Kro* Preliminary transverse load factor for bending stress for non-hypoid gears —
Krg Face load factor for bending stress —
Khg Transverse load factor for contact stress —
Ko Preliminary transverse load factor for contact stress for non-hypoid gears >
Ku Face load factor for contact stress —
Kup-pe Mounting factor —

Kv Dynamic factor —
K Preliminary dynamic factor for non-hypoid gears —
k' Contact shift factor —
ke Clearance factor —
ka Depth factor —
Knay Basic crown gear addendum factor (related to mmn) —
Knfg Basic crown gear dedendum factor (related toumid) —
ke Circular thickness factor —

Ib Length of contact line (Method B1) mm
Ibo Theoretical length of contact line mm
Ibm Theoretical length of middle,contact line mm
Mef Outer transverse module mm

Mm Mean normal modulé mm

Mm Mean transvers¢€ module mm

Mre Mass per unitfacewidth reduced to the line of action of kg/mm
dynamically-equivalent cylindrical gears

m* Relatedrindividual gear mass per unit facewidth referred to kg/mm
thie line of action

N Reference speed related to resonance speed ng: —
N. Number of load cycles —

n Rotational speed min-!
ng1 Resonance speed of pinion min-!
P Nominal power kW

p Peak load N/mm
Det Transverse base pitch (Method B2) mm

Pmax Maximum peak load N/mm

p* Related peak load for calculating the load sharing factor (Method B1) —

© IS0 2024 - All rights reserved
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Symbol Description or term Unit
Pmn Relative mean normal pitch —
Drb Relative mean normal base pitch —
Dvet Transverse base pitch of virtual cylindrical gear (Method B1) mm

q Exponent in the formula for lengthwise curvature factor —
qs Notch parameter —
qs Notch parameter (Method B2) +
Ra = CLA = AA arithmetic average roughness Mm
Re Outer cone distance mm
Rm Mean cone distance mm

Rmpt Relative mean back cone distance +
Rz Mean roughness Wm
Rz10 Mean roughness for gear pairs with relative curvature radiug p]m
prel =10 mm
rco Cutter radius nm
I'mf Tooth fillet radius at the root in mean section nlm
Fmpt Mean pitch radius mm
I'my 0 Mean transverse radius to point of load application (Method B2) nmm
I'va Relative mean virtual tip radius +
I'vn Relative mean virtual pitch radius +
Sk Safety factor for bending stress (against breakage) +
SFmin Minimum safety factor. for;bending stress +
Su Safety factor for contact stress (against macropitting) +
SH min Minimum safetyfactor for contact stress +
SFn Tooth rootichord in calculation section nm
Smn Meandmormal circular thickness mjm

SN One-half tooth thickness at critical section (Method B2) nmm
Spr Amount of protuberance at the tool nmm
T2 Nominal torque of pinion and wheel Nm

u Gear ratio of bevel gear +
by Gearratio-ofvirtualeylindrical gear
Vet Tangential speed at outer end (heel) of the reference cone m/s

Vet max Maximum pitch line velocity at operating pitch diameter m/s
Vg Sliding velocity in the mean point P m/s
Vg par Sliding velocity parallel to the contact line m/s
Vgvert Sliding velocity vertical to the contact line m/s
Vmt Tangential speed at mid facewidth of the reference cone m/s
Vs Sum of velocities in the mean point P m/s

© IS0 2024 - All rights reserved
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Symbol Description or term Unit
Vsh Sum of velocities in profile direction m/s
Vsl Sum of velocities in lengthwise direction m/s

Vs vert Sum of velocities vertical to the contact line m/s
W2 Wheel mean slot width mm
w Angle of contact line relative to the root cone °
Xh Profile shift coefficient —
Xsm| Thickness modification coefficient (backlash included) —
Xsm Thickness modification coefficient (theoretical) >
XN Tooth strength factor (Method B2) mm
Xoo Distance from mean section to point of load application mm
Ya Root stress adjustment factor (Method B2) —
Vs Bevel spiral angle factor —
Yra Tooth form factor for load application at the tooth tip (Method B1) —
Yrs Combined tooth form factor for generated gears —
Ye Stress concentration and stress correction factor (Method'B2) —
Yi Inertia factor (bending) —
Y Bending strength geometry factor (Method B2) —
Yis Load sharing factor (bending) —
Y Life factor (bending) —

YrrelT Relative surface condition factor —
Ysa Stress correction factor for load-application at the tooth tip —
Yo Stress correction factor for dimensions of the standard test gear —
Yx Size factor for tooth Koot stress —
Y1,2 Tooth form facter of pinion and wheel (Method B2) —
Ys relt Relative notchi'sensitivity factor —
Ye Contact ratio factor for bending (Method B1) —
Vp Running-in allowance for pitch deviation related to the polished pum
téstpiece
b Location of point of load application for maximum bending stress mm
on path of action (Method B2)
3 Location of point of load application on path of action for mm
maximum root stress
Yu Running-in allowance for pitch error pum
Za Contact stress adjustment factor (Method B2) —
Zg Elasticity factor —
Zrw Facewidth factor —
Zuyp Hypoid factor —

© IS0 2024 - All rights reserved
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Symbol Description or term Unit
Z Macropitting resistance geometry factor (Method B2) —
Zi Inertia factor (macropitting) —

Zxp Bevel gear factor (Method B1) —
VA Lubricant factor —
Zis Load sharing factor (Method B1) —
Zm-B Mid zone factor +
ZNT Life factor (macropitting) +
Zr Roughness factor for contact stress +
Zs Bevel slip factor +
Zy Speed factor +
Zw Work hardening factor +
Zx Size factor +
z Number of teeth +
Zy Number of teeth of virtual cylindrical gear +
Zvn Number of teeth of virtual cylindrical gear in normal section +
Zo Number of blade groups of the cutter +
aa Adjusted pressure angle (Method B2) P’
Qtan Normal pressure angle at tooth tip P’
Qadnc Nominal design pressure angle.for drive side/coast side i
Qet Effective pressure angle in transverse section i
QeD,C Effective pressure anglefor drive side/coast side i
ar Limit pressure angle in wheel root coordinates (Method B2) i
Qim Limit pressure‘angle i
anpc Generated pressure angle for drive side/coast side i
Qvet Transverse pressure angle of virtual cylindrical gears i
QFan Load application angle at tooth tip of virtual cylindrical gear 8
(Method B1)
aw Normal pressure angle at point of load application (Method B2) 8
Pbm Mean base spiral angle P’
B Mean-spiralangle P
Bv Helix angle of virtual gear (Method B1), °
virtual spiral angle (Method B2)
Pvo Helix angle at base circle of virtual cylindrical gear °
BB Inclination angle of contact line °
y Auxiliary angle for length of contact line calculation (Method B1) °
Y Projected auxiliary angle for length of contact line °
Ya Auxiliary angle for tooth form and tooth correction factor °

© IS0 2024 - All rights reserved
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Symbol Description or term Unit
6 Pitch angle of bevel gear °
Oa Face angle °
ot Root angle °
Eva Transverse contact ratio of virtual cylindrical gears —
Evan Transverse contact ratio of virtual cylindrical gears in normal section —
&vg Face contact ratio of virtual cylindrical gears —
Evy Virtual contact ratio (Method B1), modified contact ratio (Method B2) —
&N Load sharing ratio for bending (Method B2) >
ENI Load sharing ratio for macropitting (Method B2) —
(m Pinion offset angle in axial plane °
Cmp Pinion offset angle in pitch plane °
{r Pinion offset angle in root plane °
0 Auxiliary quantity for tooth form and tooth correction factors —
Omy Auxiliary angle for virtual facewidth (Method B1) °
022 Addendum angle of wheel °
Or Dedendum angle of wheel °
Ov2 Angular pitch of virtual cylindrical wheel radiant
v Poisson’s ratio —
Vo Lead angle of face hobbing cutter °
V40, Y50 Nominal kinematic viscosity of the oilat 40 °C and 50 °C, respectively mm?/s
& Assumed angle in locating weakest section °
én One half of angle subtended by normal circular tooth thickness °
at point of load applicatien
p Density of gear matepial kg/mm3
pao Cutter edge radius mm
PF Fillet radius-at point of contact of 30° tangent mm
P Filletradius at point of contact of 30° tangent in normal section mm
prp Root fillet radius of basic rack for cylindrical gears mm
Pre Radius of relative curvature vertical to contact line at mm
virtual cylindrical gears
Pt Radius of relative profile curvature (Method B2) mm
Pva0 Relative edge radius of tool —
p’ Slip layer thickness mm
) Shaft angle °
OF Tooth root stress N/mm?
OF0 Nominal tooth root stress N/mm?
OFlim Nominal stress number (bending) N/mm?

© IS0 2024 - All rights reserved
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5.1 General

'his document.provides four sample calculations:

Symbol Description or term Unit
OFE Allowable stress number (bending) N/mm?
OFP Permissible tooth root stress N/mm?
OH Contact stress N/mm?

OHlim Allowable stress number for contact stress N/mm?
oHpP Permissible contact stress N/mm?
T Angle between tangent of root fillet at weakest point and i
centreline of tooth
) Auxiliary angle to determine the position of the pitch point i
xX Relative stress drop in notch root m1n‘1
xT* Relative stress drop in notch root of standardized test gear m]n‘l
W Angular velocity rafl/s
) Angle between the sum of velocities vector and the trace of pitch'cone i
Table 3 — Generally used subscripts in ISO 10300 (all parts)
Subscripts Description
0 Tool
1 Pinion
2 Wheel
A, B,B1,B2,C Value according to Method A, B, B1, B2 or C
D Drive flank
C Coast flank
T Relative to standardized test gear dimensions
(D), (2) Trials of interpolation
b Application

Sample,'l is a rating of a spiral bevel gear pair without hypoid offset according to Method B1,
including the localised calculation method, and Method B2 (see Annex A);

Sample 2 is a rating of a hypoid gear set according to Method B1, including the localised calculation

method, and Method B2 (see Annex B);

Sample 3 is a rating of a hypoid gear set according to Method B1, including the localised calculation
method, and Method B2 (see Annex C);

Sample 4 is a rating of a hypoid gear set according to Method B1, including the localised calculation
method, and Method B2 (see Annex D).

Figures E.1 to E.3 provide a graphical representation of the calculation results for Samples 1 to 4.

© IS0 2024 - All rights reserved
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While this document states the results of calculations to a three decimal accuracy, the calculations
themselves use more significant digits.

Table 4 refers to each table of the annexes showing the input parameters and calculation results for the
different sample calculation steps.

Table 4 — Content of tables of Annexes Ato D

Content of Table Sample1 | Sample 2 | Sample 5 | Sample 4
Initial data for pitch cone parameters Table A.1 | TableB.1 | TableC.1 | Table\D1
Input dpta for tooth profile parameters Table A.2 | TableB.2 | TableC.2 | TableD.2
Geomefric data from calculation according to ISO 23509 Table A.3 | TableB.3 | Table C.3" Table D.3
Operatjon parameters and additional considerations Table A4 | TableB.4 | TableC4 | TableD.4
Method B1
Virtual [cylindrical gears Table A.5 | TableB.5.\| *Table C.5 | Table D.5
General influence factors Table A.6 | Table'B)6 | TableC.6 | Table D.6
Calculation of surface durability (macropitting) Table A.7 | ,TableB.7 | TableC.7 | TableD.7
Calculation of tooth root strength for pinion Table A.8<|) Table B.8 | TableC.8 | Table D.8
Calculation of tooth root strength for wheel TableA,9 | TableB.9 | TableC.9 | TableD.9
Method B2
Calculation of surface durability (macropitting) Table A.10 | Table B.10 | Table C.10 | Table D.10
Calculation of tooth root strength on pinion Table A.11 — — —
Calculafion of tooth root strength on pinion and wheel — Table B.11 | Table C.11 | Table D.11
Calculafion of tooth root strength on wheel Table A.12 — — —
Method B1 localised
Virtual [cylindrical gears Table A.13 | Table B.12 | Table C.12 | Table D.12
Local velocities and slip Table A.14 | Table B.13 | Table C.13 | Table D.13
Calculafion of local surface durability (macropitting) Table A.15 | Table B.14 | Table C.14 | Table D.14
5.2 Structure of calculation methods
Figure 1 shows three®boxes that represent the individual three parts of ISO 10300. However, these boxep
are subdivided ifnto a left side where influence factors are determined on the basis of mainly operationad]l
data ac¢ording\to Methods A, B or C (see ISO 10300-1:2023, 5.1) and a right side where separate
calculatlon’procedures are provided according to Method B1 and Method B2 which are assumed to have

the samle level B but different approaches. These two methods refer to the determination of virtua
cylindrical gears in ISO 10300-1, the gear flank rating formulae in ISO 10300-2 and the gear tooth rating

formulae in ISO 10300-3.

© IS0 2024 - All rights reserved
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ISO/TR 10300-30:2024(E)

Additional data for calculation of gear dimensions

Initial data for the calculation of the pitch cone parameters

=N
(=]
n Results - Pitch cone y
o Additional data parameters
N | @gp) X4 Xpmis Rt Rz, 61, 62 Bt » Bm2
w \Js ]/' ' Y
L]
I Calculation - Gear dimensions | | 'f(data type I); f(data type II)
I Results - Gear dimensions | | dpy R, 8, 8¢ Ay, b,
Operation data: Geometric data of bevel gears
load, speed, material, lubrication, etc. according to ISO 23509
Method B1 | Method B2 |
,— Part 1: Introdugtion and general influence factors r— e — e —— e —— e ——  ——— - —|
General load factors K Geometry of virtual Geometry of virtual :

o according to Method A, Bor C cylindrical gears cylindrical gears |
(= :
on ]
- +- Part 2: Calculation of surface durability e—- -- —_— -- --
o Z - Factors for pitting
A according to Method A, Bor C | V *
P

I Part 3: Calculation of tooth root strength — - - —— - - —— - - —— .-

L

Y - Factors for bending |

Contact stress

Contact stress

evaluated: 0y gy

evaluated: oy g,

permissible: oyp gy

permissible: oyp 5,

according to Method A, Bor C |

v

|
Jj

Tooth root stress b

Tooth root stress ©

evaluated: oy gy
iccihle: o

evaluated: oy gy
o

Data type I Data type I Symbol Description Method0 | Method1 | Method2 | Method3
Symbol Description ymb ': Description z shaft angle X X X X
a4p nominal design pressure angle - drive side a a hypoid offset 0,0 X X X
a4c nominal design pressure angle - coast side a 212 number of teeth X X X X
falim influence factor of limit pressure angle a duz Imean pitch di: _ _ X _
Xhm1 |profile shift coefficient Cham |mean addendum factor of wheel s Of_ whe.el
khap basic crown gear addendum factor kq  |depth factor dey outer gfu‘;:hc::;meter X - X
khfp ba}sic crown ggar dgdendum fz?ctor k. |clearance factor b, wheel face width X X X
Xeun | thickness modification coefficient ky |thickness factor or ‘mean spiral angle
W2 |wheel mean slot width Bm1 of pinion B X ~ N
"mnV]'. mt2, backlash (choice of four) mean spiral angle
entJet2 Bmz of wheel X B X X
0., addendum angle of wheel Leo. cutter radins X X X
O, dedendum angle of wheel number of blade
zy groups X X X A
(only face hobbing)
| Z, 0,21, 23, A OF dep and by, By OF Zg, ' |
Calculation - Pitch
cone parameters
Method 0 | | Method 1 l l Method 2 Method 3

M
1

Generally drive and coast side pressure angles are balanced in initial design. However, some applications may be

optimized with unbalanced pressure angles, see ISO 23059:2016, Annex C for guidance.

One set of formulae for both, bevel and hypoid gears.

Separate sets of formulae for bevel and for hypoid gears.

Figure 1 — Structure of calculation methods in ISO 10300 (all parts)

© IS0 2024 - All rights reserved
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Annex A
(informative)

Sample 1: Rating of a spiral bevel gear pair without hypoid offset

according to Method B1 and Method B2

Al Iy

Sample
ISO 235

PO.

jitial data

Table A.1 — Initial data for pitch cone parameters

1 is for a spiral bevel gear pair without hypoid offset which uses Method 0 according t

=

Symboagl Description Method 0 Method 1 Method 2 Method 3
z Shaft angle 90° X X X
a Hypoid offset 0 mm X X X

Z1,2 Number of teeth 14/39 X X X
dm2 Mean pitch diameter of wheel — — X —
de2 Outer pitch diameter of wheel 176,893 mm X —

b2 Wheel facewidth 25,4 mm X X
Pm1 Mean spiral angle of pinion 35¢ X — —
P2 Mean spiral angle of wheel 35° —

reo Cutter radius 114,3 mm X

“ Nu(r(r)lrl:l;rfzg ESISbgi;:)lps - - X X

© IS0 2024 - All rights reserved
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Table A.2 — Input data for tooth profile parameters

Data type | Data type II
Symbol Description Symbol Description
adp 20°
adc 20°
fadim 0
Xhm1 — Cham 0,247 37
knap — ka 2,000
Knp — ke 0,225
ke 0,0915
Xsmn —
W2 —
Jen 0,127 mm
022 2,134 2°
O 6,493 4°
Pa01D,C 0,8 mm/0,8 mm
Pa02p,c 1,2mm/1,2 mm
Sprip,C 0 mm/0 mm
Spr2D,C

0 mm/0 mm

'able A.3 and Table A.4 show geometric and opérational data and text for explanation.

© IS0 2024 - All rights reserved
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ISO/TR 10300-30:2024(E)

Table A.3 — Geometric data from calculation according to ISO 23509

Symbol Description Values Symbol Description Value
d Mean pitch diameter 54,918 mm/ G Offset angle 0°
mh2 of pinion/wheel 152,987 mm e on pitch plane
h Mean addendum 4,837 mm/ G Pinion offset angle 0°
amt.2 of pinion/wheel 1,590 mm : on root plane
h Mean dedendum 2,393 mm/ . Outer cone distance —
fm.2 of pinion/wheel 5,640 mm er? on pinion and wheel 7773
Effective pressure angle 0 7o no Mean cone distance
eDC for drive side/coast side 20°/20 Rum12 on pinion and wheel 81,27pmm
Generated pressure angle 0 1o Pitch angle 19,747°/
anb for drive side/coast side 20°/20 812 on pinion/wheel 70,253°
_ . o Face angle 26,240°/
Qiim Limit pressure angle 0 Ga1,2 on pinion /wh@el 72,387°
Root angle 17,613°/
Mmn Mean normal module 3,213 mm Or1,2 on piniow/wheel 63,760°
k Basic crown gear 125 x Thlclzrézsf?i(r:ril:rililﬁatlon 0,036/
hfp dedendum factor ’ smi.2 o -0,055
pinion/wheel
(m Pinion qffset angle 0,000° Met2 Outer transverse module 4,536 mm
on axial plane
Mean norm.al circular 6,464 mm/
Smn1,2 tooth thickness —
.. 3,511 mm
of pinion/wheel

© IS0 2024 - All rights reserved
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ISO/TR 10300-30:2024(E)

Table A.4 — Operation parameters and additional considerations

Symbol Description Value
Additional data
Wheel profile Generated
Roughing/finishing method Face milling
bzeft Effective facewidth on wheel 0,85 - b2
Profile crowning Low
Verification of contact pattern Checked under light test load for earh gear
Mounting conditions of pinion and wheel One member cantilever-mounted
Operation parameters
T1 Pinion torque 300 Nm
ni Pinion rotational speed 1200 min-1
Ka Application factor 1,1
Active flank Drive
Material data for pinion and wheel (case hardened steel)
E Modulus of elasticity 210 000 N/mm?
v Poisson’s ratio 0,3
OHli Allowable stress number (contact) 1500 N/mm?
OFli Nominal stress number (bending) 480 N/mm?
Surface hardness Same for pinion and wheel
Quality parameters
R- Flank roughness on pinion/wheel 8 um/8 pm
R- Tooth root roughness on pinion/wheel 16 um/16 um
fot Single pitch deviation on pinion/wheel 12 ym/26 pm
Lubrication parameters
0Oil type ISO-VG-150
0il temperature 90 °C

© IS0 2024 - All rights reserved
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A.2 Calculation of Sample 1 a¢

ISO/TR 10300-30:2024(E)

cording to Method B1

Table A.5 — Virtual cylindrical gears

References to

. ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Virtual cylindrical gears in transverse section
i dm 1
Eﬁfe.re.“ce diameter d -1 58,350 mm E:A1
pinion vl cosd
1
Reference diameter _.2 .
on wheel dVZ =u 'dvl 452,804 mm E: A4
B |+ 5B
Helix angle p -l mZ 35° E:A8
v 2

Transverse pressure et = arctan(tan a, / cos ﬂv)
angle of virtual 23,957° E: A.10
cylindrical gears since o = aep for drive side
Transverse module S (. COSﬂV 3,923 mm E:A11
Number of teeth on

Z,1 = m .
pinion v1 =0y /Myt 14,875 E:A.12
Number of teeth on wheel | Zy,) = dv2 / Mt 115,431 E: A12
Gear ratio

Uy, =Zyy [ 2§y 7,760 E:A.13

© IS0 2024 - All rights reserved
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References to

. ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Auxiliary angle for virtual | 9 _ 5rctahi(sing, - tan o )
facewidth mp (sindy -tancy, ) 0 E:A.21
Projected auxiliary
angle for length of 7/' = vgmp - :mp /2 0° E: A.20
contact line
Centre distance
of virtual cylindrical a, = (dv1 + dvz) / 2 255,577 mm E: A5
gear pair
Helix angle of virtual ﬂvb = arcsin(sin :Bv -COSQ, )
cylindrical gear at base 32,615° E: A.16
circle since ae = aep for drive side
Tip diameter on pinion dval = dvl - 2 haml 68,023 mm E: A6
Tip diameter on wheel dvaZ = dv2 -2 hamZ 455,984 mm E: A.6
Root diameter on pinion dvfl = dvl -2 hfml 53,563 mm E: A7
Root diameter on wheel dva =d, I 2 hfmZ 441,524 mm E: A7
Base diameter on pinion dvbl :dvl 1COS Ayt 53,323 mm E: A9
Base diameter on wheel dvb2 = dVZ 1COS &yt 413,796 mm E: A9
Transverse base pitch Dyet =T My, - COSye /COS B, 11,262 mm E:A17

© IS0 2024 - All rights reserved
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References to

. ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Length of path of contact
of virtual cylindrical 1 f 2 2 . / 2 2 ;
gear in transverse gva = E |:(\ dval _dVbl _dvl -SIn Olyet + dvaz _dVbZ _dVZ -SIn Olyet 13,120 mm E: A.18
section
Transverse contact ratio €vo = Yva NPvet 1,165 E: A.23
Effective facewidth by off = (bZ.’ff /Cos(é’mp /2)_gva "COS Ayet -tan({mp /2)) 21.590 mm E: A19
: _ . v,eff = ) , LA
with bz eff = 0,85:b2 1_tan7/ .tan(é’mp /2)
bv,eff
Facewidth b, =by - —— 25,400 mm E: A.22
by eft
Virtual cylindrical gears in normal secfion
Number of pinion teeth P Zvi _
of virtual cylindrical gears vnl Coszﬂvb -cos f3, 25,594 E:A4l
Number of wheel teeth
VA =U, 7 :
of virtual cylindrical gears | “Vn2 ~ "V “vnl 198,613 E:A42
Reference diameter _
on pinion dyn1 =Zyn1| Mnn 82,241 mm E: A43
Reference diameter dynp = Zypol M 638207 mm | | E:A43
Tip diameter on pinion dvanl = dvml + Zhaml 91,915 mm E: A44
Tip diameter on wheel dvanZ = dan I Zhamz 64138 mmm E: A44

© IS0 2024 - All rights reserved
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References to

e e ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Base diameter on pinion | d, . =d_ | -cosa, 77,281 mm E: A45
Base diameter on wheel dvan =d,.p cosa, 599,719 mm E: A45
bv,eff -sin ﬂv
Face contact ratio svﬂ = — 1,227 E: A.24
TT- mmn
Virtual contact ratio Evy =&va TEvp 2,392 E: A.25
Inclination angle :
=arctan|( tan SN ° :
of contact line 'BB ( ﬂv e ) 13,468 E:A38
Radius of relative -1
1 cos oS 1 1

curvature in normal P _{ . Py Pz ( + ﬂ 13,173 mm E: A.39
section at the mean point cosa, - (tana,, —tana,, )+tang,  -tan By COSC Ry, -tand, R, -tand;
Radius of relative
curvature vertical Prel = |pt | ( C0S fg )2 12,459 mm E: A.37

to the contact line

© IS0 2024 - All rights reserved
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Table A.6 — General influence factors
References to
. ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 10300-3
E: Formula, T: Table, F: Figure
: ; 2000-7; ,

Nominal tangential Fop12=— ) 109253 N B 1
force of bevel gears ’ 2
Nominal tangential cos f3
force of virtual Fomt =Fintd N 109253 N E: 2
cylindrical gears €0 fim1
Nominal tangential dq|-m
speed at mean point Vmt1 = %(D% 3,451 m/s E:5
of the pinion
Nominal tangential d o -ny
speed at mean point Vmt2 = %@% 3,451 m/s E:5
of the wheel
Correction factor for
non-average conditions

C 1,000 E: 12
for Fyme Ka / Dy eff> F
100 N/mm
Mean value of mesh
stiffness per unit face C}, = C;/O 'C] 20 N/(mm - um) E: 11
width
Single stiffness o =C(') 'CF 14 N/(mm - um) E: 18
Max. single pitch
deviation as given fot 26 um
in Table A.4.
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References to

i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 10300-3
E: Formula, T: Table, F: Figure
Running-in allowance
for case hardened and Ya =0,075 'fpt 1,950 pm E: 51
nitrided gears
Effective pitch deviation
with yp=I))/a fp'eff :fpt ~Vp 24,050 pm E: 17
+ 1 dZ
Relative pinion mass my = 5 P — m1
per unit facewidth cos” [(anp +anc)/2] .
reduced to the line of 0,010 kg/mm E:14
action where p is the density of the gear material
(for steel p 57,86-1076 kg/mm3)
1 d?
Relative wheel mass m, = re P 5 m2
per unit facewidth cos”[(anp +anc) /2] ‘
reduced to the line of 0,078 kg/mm E:14
action where p is the density of the gear material
(for steel p 47,86-1076 kg/mm?3)
Mass reduced to the line o | .
i m, -jn
of actlo_n of the _ Myoq = *1 2* 0,009 kg/mm E: 10
dynamically equivalent m; Hm,
cylindrical gear pair
30-143 | ¢,
Resonance speed of pinion | ngq = — 32314 min~! E: 9
- Z; Myeq
. . n
Dimensionless reference N=_1 0,037 E: 8
speed ngy
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References to

i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 10300-3
E: Formula, T: Table, F: Figure
Cvi2 = Cv1 + w2 0,593 T: 3
Cv3 0,115 T: 3
For virtual contact ratio, )
£y =2,392>2 Cva 0,473 T:3
cv5,6 0,654 T:3
Cv7 0,993 T:3
Constant for the dynamic b, 'fp dee ¢’
factor with K, = 1,1 K= 4 ‘Cy12 +Cy3 0,537 E: 16
as given in Table A.4. Fyme Ka
Dynamic factor K, g=N-K[+1 1,020 E: 15
Determination of the length of contact lines
ft = +pvet cos Pub 9,486 mm T: A2
For virtual contact ratio, ]
eup=1227, 6,452 1 fo 0,000 mm T: A2
fr = —Pvet COS P -9,486 mm T: A2
11
FinaxB =5 9va +by off -(tany +tangy, ) |-cos By, 11,344 mm E: A33
Maximum distances 1t b ¢ t 0293 E: A34
from middle contact line Jmaxo T | Gva ~ Dy eff (tany +tan B, )]'Cosﬂvb —U,275 mm A
max = JmaxB
/ S 11,344 mm

since fmaxs > |

FmaxO
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References to

... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Theoretical length 2 2 .
of contact line lpo = \/(Xl - XZ) + (yl - yz) 24,345 mm E:A.32
byefr | 1
-Cos +tan .| f-sin +—— |+ +b -tan
f ﬂVb ﬂvb [f :Bvb 2 2 (gva v, eff 7) 21,047 mm E: A29
X4 =
! tany +tan S,
Theoretical length : byefr ) 1
e‘?re lcalleng . f-cos ﬂvb +tanﬁvb ’ f‘SIHﬁVb + __'(gva _bv,eff 'tany)
of middle contact line X = 2 2 0.543 E: A30
. = , mm tA

calculated with f=f 2 tany +tan S,
for contact stress as
specified in
ISO 10300-2:2023, 6.1 by it

V1 =—Xq-thn B, + f-cos B, +tan S, -(f-sinﬂvb 4% V'Ze j -6,560 mm E:A31

. bv,eff
Yo ==Xy -thn B, + f-cos B, +tan By, -| f-sin B, + 5 6,560 mm E:A31
2 2
b
Correction factor Cip = 1- f j J1= ’V_fo 0,078 E: A.36
fmax bV

Length of contact line I, =1, (1 - Clb) 22,442 mm E: A.26
Length of middle .y 22,442 mm
contact line bm b
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References to

i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Load sharing factor (macropitting)
Exponent for calculation
of parabolic distribution eLs 3 T:5
of peak loads
* i s E:7
Related peak load =1-| +— —
P F: 2
o .
f Ls
Related peak load at x_1 t 0.415
tip contact line P =1- ‘ f ‘ ’
max
€Ls
Related peak load x_1 ‘fm‘ 1000
at middle contact line Pm™ =1~ ‘ ‘ ’
fmax
Related peak load at \f\ s
elated peak load a 1 r
root contact line p,” = 1 ‘ ‘ 0,415
fmax
Related area A ==p|Il, = .
4 F: 2
Related area at tip 1
contact line A = L Ty 1,277 mm
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References to

... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 10300-3
E: Formula, T: Table, F: Figure
Related area at middle * 1 =
contact line A = n Pl lom " 17,626 mm
Related area at root 1 =
contact line 4, = 4 Pr|lp T 1,277 mm
. L A _
Load sharing factor Zis= |—=t—F= 0,935 E: 10
AA+A
Face load factors (Calculation according to Method C)
Load distribution factor KHﬂ—C = 1";'KHﬂ—be 1,650 E: 28
with Kupbe 1,100 T:4
Load distribution factor Kpﬁ_c = K} S—C /KFO 1,650 E: 32
with Kro 1,000 E: 33
Transverse load factors (Calculation according to Method B)

Determinant tangential
force at mid facewidth Fth =va 'KA 'KV 'KH[} 20225,0N E: 47
on the pitch cone
Transverse load factors ( ) ( )
for bevel gear with * 2 Evy -1 Cy- fpt ~Ya
virtual contact ratio Kyq-B =Kjq-p =0,9 1054 - TF £ /b 1,161 E: 48
Evy=2392>2 i me e

2-|q]
Relative hypoid offset Aol =— 0,000 E: 41

dmZ
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References to

e e ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
. Ky, -1
Transverse load factors Ky, =Kro|mKug —% “Opg) 1,161 E: 40

© IS0 2024 - All rights reserved

26



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Table A.7 — Calculation of surface durability (macropitting)

References to

i s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Z-factors
Factors for calculation Fi1= ¢yq 1,165 T: 4
of mid-zone factor for
ep=122721 F2=¢éva 1,165 T: 4
tan o
Z L= vet
| M-B > >
Mid-zone factor (dvalj 1-F, T (dvaz j 1-F, T 0,916 E: 6
dvbl Zvl vb2 V2
1
%= | 2 191,646
. 127) (13) , .
Elasticity factor . N (N/mm2)1/2 E: 51
Ey E;
Bevel gear factor Zxp 1,2 E: 11
oy 11y —850
Cp =0,08 MM """ 1 0 83
350 0,910 E: 55
using oy, 31 200 N/mm?, which is the upper allowed limit in the above formula.
Lubricant factor ( )
(1,0 Cyps
A=tat 134 0,992 E: 54
1,2+ —] ’
Va0
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References to

P ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
oy 1im — 850
Cpy =0,08{—HM_""" 1 0 85
350 0,930 E: 57
using oy, 31 200 N/mm?, which is the upper allowed limit in the above formula.
Speed factor
P-(1,0-C
Z,=Cqy +4M
32 0,974 E: 56
0,8+
Vmt2
Rz| + Rz 10
Rz, = —12—2 3= 7,435 um E: 58
Roughness factor with a
th . .
e radius of relative 1 000— oy 4ipm
curvature Csp =012 ————
p = prei = 12,459 mm 5 000 0,080 E: 60
for Method B1
(see IS0 10300-1:2023, using oy, 1 200 N/mm#, which is the upper allowed limit in the above formula.
Annex A) C
3 ZR
Zp = » 0,930 E: 59
RZlO
Product of the lubricant T T 0,899
influence factors
Size factor Zx for Metho{ B1 (see ISO 10300-2:2023, 6.5.2) 1,000
Znyp
Hypoid factor 1,000 E: 12
Set Znyp = 1,0l for nen=offset.
Life factor for pinion ZNT 1 1,000 T:6
Life factor for wheel ZNT2 1,000 T: 6
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References to

P ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Work hardening factor Set Zw,1= Z\}2 = 1,0 because pinion and wheel with equal hardness. 1,000 E: 70
Contact stress formula
F = E‘mtl

Nominal normal force " cosayl -cos Bg

f the virtual cylindrical 14 193,3N E: 3
0T e virtual cylinarica NOTE [ISO[10300-2:2023, Formula (3) contains a misprint. The correct fotmula has been
gear at mean point P : i .

applied to thiis sample calculation.
Nominal value of _ Fy 2 .
the contact stress THO-B1 _\/[ : Zm-g- 215 Zg 1168,5 N/mm k2
bm  Prel
Contact stress OH-B1 =%Ho-B1 '\/KA ‘K, 'KH,B Ky, 1712,8 N/mm? E: 1
Permissible contact _ .Z _.Z_.Z .Z -Z_-Z .Z .Z 2
stress Ohp-B1 = Ofilim "ENT "Ex 4L 4y &R T Ew " Exp. " Ervp 1617,8N/mm E: 4
Calculated safety factor o
HP1,2-B1

for conta'ct.stress N SHl pl = 0,044 E: 5
(macropitting) on pinion ’ P2 Bl
and wheel ’
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Table A.8 — Calculation of tooth root strength for pinion

References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Y-factors
. ) .
Load sharing factor Yig =25 0,873 E: 36
Geometry values for
pinion according to hao = hfp = khfp Mmn 4,017 mm F: 2
Tables A.2 and A.3.
T Pao1,p (1=sinaep ) —spfip
Eip =(——*sm1 )'mmn —hyg -tana,p —— =8 0,385 mm E:7
’ 4 COS
T Paotc - (1—-sinage ) —Spric
ElC :(—_Xgmlj.mmn_hao‘tanaec_ 2 ° P 0,385 mm E:7
’ 4 COS e
Pao1p| h
Gyp =—— =2+ Xy -0,496 E: 8
mmn mmn
Parameters for pinion H
Pa01,c
Gy =] =+ Xpym1 ~0,496 E:8
mmn mmn
2 T E1 D T
Hip= St ¢ = -0,934 E: 9
Zvnl,D 2 mmn 3
2 m £ m
Hl’c - A\ |~ _0,934 E: 9
Zvnl,C 2 mmn 3
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Iteration starting with 2:Gyle Initial: 52,2219 E: 10
$=m/6 until (8, - $ipc = —t-tand  c —Hyp
J) < 0,000 001 Zyn1,p|C Final: 50,783° E: 10
Tooth root chordal G
(T 1D Pa01D
thickness on the drive | Sgp1p =Myl Zyn1,p -SIN (g_‘gl,D)+mmn \E( 3 -2 ] 7,423 mm E:11
side costp My,
Tooth root chordal (T Gic Pa01,c
s =m_.|z -sin| == ¢ [+My, V3 — - :
thickness on coast side | ~FnLC mn| “vn1,C (3 LC] mn 3 LCOS Sc My J 7,423 mm E:11
Tooth root chord Sen1 =0,5-Sgh1,0 0,5 Spp1.c 7,423 mm E: 12
Fillet radius at contact 2. G%,D “Myn
point of 30° tangent PFLD = Paorp + 2 1,023 mm E: 13
on the drive side cosy p '(Zvnl,D (cos 9y p )" ~2:Gyp )
Normal pressure angle dvbnl D
at tooth tip on the Q1 p = arceps _— 32,776° E: 16
drive side dvanl,D
Auxiliary angle for
tooth 1 I . )
form and tooth Ya1,D = S B ‘:E + 2(Xhml “tanaep +Xgm ):| TINV&ep —INV&GH1 p 1,242° E: 17
correction factor vnlhb
on the drive side
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References to
ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Load application angle
at tooth tip of virtual
cylindrical gear on Apan1,D = %dn1,d ~ Va1D 31,534° E: 15
drive
side
hga1,p =
Bending moment arm
on the drive side Mimn - dyan1,p T Gup . Pao1p 6,405 mm E:-14
— (cOS7a1,p —SiNYa1,p tAN@pan1p ) — = Zyny,p €OS 5—31,D T cosd +
mn CoOsvy p Mmn
hFa ,
6 ———COSUEan1,p
m
Tooth for.m fa.ctor YFal,D — mn - 2033 E 6
on the drive side SHh1
L | cosayyp
m nn
s
F
Lap =5 1,159 E: 25
Fal1[D
Stress correction SEn1
factor ds1p = 5 — 3,630 E: 26
on the drive side Prifp
)
1,21+2,3/L, 2,022 E: 24
Ysarp =(1,240,13 Layp) 451 p v
. Y,
Relative surface Y reir = —2A=1674-0,529-(Rz+1)'/*° 0,972 E: 40
condition factor ’ YRt
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References to

ISO ISO ISO
Description Formula Result 10300-1 [ 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
for Rz=16 um
and through hardened
and case hardened
steels
Life factor for pinion YNT1 1,000 T: 4
Stress correction Yer 2,000 B4
factor
Yx =1,05 - 0,0l mMmn
Size factor 1,000 E: 209
Set Yx = 1,0 sifjce range is 0,8 < Yx < 1,0.
Bevel spiral angle )
factor dpgg | b
using I, ., according to BS T _k_ -1,05-bg | +1 1,054 E: 30
Table A.6 for I, BS \a
b, = by / cos B, 31,008 mm E: 34
with ; I cos b’vb
= 23,077 mm E: 35
bb = "bm "__ 5.
’ X
Relative notch Y :E NP X1 1010 E: 43
sensitivity factor orelT1 r X ’ '
14\p" 21
Contact ratio factor, Yy, v 0.625 E: 29
for £,8=1,227>1 g ) :

Tooth root stress formula for pinion
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Nominal tooth root Ul
st(;:lslsna ooTITo0 OF01-B1 =b—vmt Ypa Ysa Y, Yps Yis 316,5 N/mm? E: 2
v[ "'mn

Local tooth root stress | OF1-B1 =OFo}-B1 "Ka Ky -Kpp -Kpq 680,1 N/mm? E:l
Permissible tooth root
Stres; ' OFp1-B1 = OFjim " YsT "YNT Y5 reiT-B1 " YR reiT-B1 " VX 942,0 N/mm?2 E: 4
Calculated safety for o
tooth root strength Sp1B1 = — T — 1,385 E:5
on pinion OH1-B1
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Table A.9 — Calculation of tooth root strength for wheel

References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Y-factors different from pinion
Geometry values for
wheel according to hao = hgy = kygf My 4,017 mm F:2
Tables A.2 and A.3.
T Paoz,p "(1=sindep ) = Sprap
Eyp :(Z‘) szj'mmn —hyg - tan agp —— =B 0,398 mm E:7
COSep)
T Paoz,c -(1=sinaec ) —Spioc
Eyc {Z‘szj‘mmn —hag - tan e —— = 0,398 mm E:7
COS Uy
P h
GZ,D _ Fa02p a0 | X -1,382 E:8
mmn mmn
Parameters for wheel
Paozc| h
Gy == =2+ Xy ~1,382 E:8
mn mn
2 n Ep) m
Hyp= | == -— -1,033 E: 9
Zvn2,[ 2 Mmn 3
2 n By m
HZ,C = | — - —1,033 E:9
Zvn2,C 2 Mn 3
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Iteration starting with 2.G Initial: 58,705° E: 10
. 2ID,C ’
9=n /6 until (lgnew - D,C =—-7+1"—-tan 192’ch - HZ,D,C
9 < 0,000 001 vn2D,C Final: 57,895° E: 10
Tooth root chordal G
. (m 2D Fa02p
thickness on the drive SFn2,D = Mmp|* Zyn2,p *SIN (——192']) ) +Myn \E[ -2 J 6,898 mm E:11
side 3 coshp  Myy
G
Tooth root chordal (T 2,C Pa02,c
s =mg |z -sin| —— +m,, N3 - 6,898 E: 11
thickness on coast side Fn2,C mn|"“vnz,C ( 3 SZCJ mn 3 [COS S m ] mm
A mn
Tooth root chord Sn2 =0,5-5gh2p +0,5-Spp2 ¢ 6,898 mm E:12
Fillet radi tact 2:Gap My
! .Ett a0 ft e | Prap = Paozp* 5 1,592 mm E: 13
pointo angen coshp ‘(Zvnz,D -(cos % ) —2:Gy)p )
Normal pressure angle dvbnz D
at tooth tip on the Qo p = arcqos _— 20,766° E: 16
drive side dvanZ,D
Auxiliary angle for
tooth form and tooth 1 T ; ;
. Ya2D = - _+2(Xhm2 ‘tana,p +Xsm2) +INVaep —INVQ&yno 1 0,209° E: 17
correction factor wn2p L2

on the drive side
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Load application angle
at tooth tip of virtual
a a - ° :
cylindrical gear on the Fan2,D an2p ~/azp 20,557 E:15
drive side
hgaz,p =
Bending moment arm d G o 6141 mm E: 14
; ; mn . van2,D T 2,D a02,D ’ :
on the drive side ; . (cos} a2.0 —SiNYapp - tandpano p )— —Zynap - COS (_ - '92,D j — +
My 3 cosdp My,
hI a2,D
6-— “COSUpan2,D
m
Tooth for_m fa.ctor YFaZ,D — mn - 2,480 E: 6
on the drive side Sih2
—HZ 1 cosayyp
mnn
s
Fnp
Lyp = - oF— 1,123 E: 25
Fa2|D
. s
Stress correct.lon factor Aop = Fnf 2166 E: 26
on the drive side 2Ppdp
1,2142,3/Lya p 1,706 E: 24
Ysazp =(1,2[-0,13-Lizp!) 452 e
Relative surface Y,
R 1/10
condition factor for RrelT =717 1,674-0,529-(Rz+1) / 0,972 E: 40
RT

Rz = 16 um for through
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
hardened and
case hardened steels
Bevel spiral angle 2
a |
factor . Ypg =25 2 _1,05.-bpg | +1 1,054 E: 30
using lbm according to Cps
Table A.6 for Ivy 2
b, =b, /cosj, 31,008 mm E: 34
where
cos$ 3
Loy =lom -— 2 23,077 mm E: 35
cos S,
Relative notch 14+ f P X
sensitivity Ys relt2 = T 0,997 E: 43
factor 14 «/p"}(T
Tooth root stress formula for wheel
Nominal tooth root Jymt
o = Yo Yoo - Y. - Yoo - Y: 2 .
stress F02-B1 byl m Fa "¥sa "Y¢ "¥Bs " 1iis 325,9 N/mm E: 2
Local tooth root stress | FF2-B1 =OFop-B1 " Ka Ky Kpp  Kpy 700,1 N/mm? E: 1
Permissible tooth
sl OFp2-B1 = OHlim " YsT "YNT/ Y5 elT 2-B1 YR reiT-B1 " Yx 929,8 N/mm?2 E: 4
root stress
Calculated safety for Crbop1
tooth root strength Spopl =— - 1,328 E:5
on wheel OH2-B1
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A.3 Calculation of Sample 1 adcording to Method B2
Table A.10 — Calculation of surface durability (macropitting)
References to
s ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Approximate values for application factors
b,
Relative facewidth by rel =—— 5,600 E:B.1
Met2
i R_ 1 {tano
Relatlv.e mean bacl.< . Rmptl _Mmi 1 6,432 E:B.2
cone distance on pinion ml;»
Relative mean back Rinz tand,
R = — .
cone distance on wheel mpt2 ml, 49,915 E:B.2
Face contact ratio ;
E,p =by-sinff T-m :
for bevel gears vB T2 Am2 /( mi ) 1,443 E:B4
Relative mean virtual _ Rmptl_
pitch radius on pinion vnl — Coszﬁ 9,586 E:B6
n1l
Relative mean virtual RmptZ
. ) Fom2 = 1 74,388 E:B.6
pitch radius on wheel cos? B
m2
Relative centre _ )
distance Tyn =Tyn1 {2 83,974 E:B.7
Relative mean virtual h
dedendum on pinion viml = Tfmlf Tet2 0,528 E:B8
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References to

... ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Relative mean virtual h —h
= m .

dedendum on wheel vfm2 fm2} "Vet2 1,244 E:B8
Relative virtual tooth

S =S m : B.
thickness on pinion vmnl mn / et2 1,425 E:B.9
Relative virtual tooth

S = ] m . B.
thickness on wheel vmn2 mn? / et2 0,774 E:B9
Relative mean virtual

r_. = Hh m .
tip radius on pinion val — "vnl aml/ et2 10,652 E:B.10
Relative mean virtual

r o=r . +Hh m :
tip radius on wheel vaz — "vn2 amz/ et2 74739 E:B.10
Angular pitch of
virtual cylindrical Tmy )
wheel (required in Oy2 = — 1,714° E:B.11
1SO 10300-3:2023, Met2 “Tvp2
7.4.5)
Relative edge radius

= m .
of tool on pinion Pvao1 = Pao1 | Met2 0,176 E:B.12
Relative edge radius
of tool on wheel Pva02 = Paoz| Metz 0,265 E:B.12
Virtual spiral angle
for bevel gears without ﬁv = ,Bmz 35° E:B.13
hypoid offset
i T

Adjusted pressure @y = Ay —— 008 553608 By / 29 19,361° E:B.16

angle
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References to

i - ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Base virtual helix angle | sinf, =sinf{ -cosa, sin(32,761°) | | E:B.17
Relative mean virtual
I, =T COSx : b.
base radius on pinion vbnl ~'vnl a 9,044 E:B.18
Relative mean virtual
I, =T, COSx . b.
base radius on wheel vbn2 = vn2 a 70,182 E:B.18
Relative length of
action from pinion tip 2 2 : )
to pitch circle in the Yvana =NTva1|~Tvbn1 ~yn1 SIN&, 2,451 E:B.19
normal section
Relative length of
action from wheel tip 2 2 ) 1038 E: B.20
to pitch circle in the Yvanr =NTva2|~vbn2 ~Iyn2 *SINA, , - b.
normal section
Relative length of
actl(?n in normal Ivon = Yvond T Ivonr 3,489 E:B.21
section
Relative mean normal B 2,0-mt-my,
pitch of virtual Pmn = ( 2 5 2 ) 2,969 E: B.22
cylindrical gear Meto -dosa, | cos” By 1 +co8” B +2,0-tan”ar,
' . g
Profile contalct rat.lo in Eyun = van 1175 E: B.23
mean normal section Pmn
Profile contact ratio in 5
mean transverse Eva =Evem ~(( 0S ﬂvb) 0,831 E: B.24

section
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Modified contact ratio
for bevel gears without
hypoid offset

1,665

E: B.25

Contact shift factor;
see also

ISO 10300-1:2023,
Figure B.7.

Zy — 4

’

73,22, +4

0,138

E: B.26

Macropitting resistance geometry factor

Angle between contact
direction and tooth
tangent in pitch plane

COSCmp

- COS,Bm1 'CosﬂmZ 'tan(ﬂml _ﬂ'r)

—tan £,

cot(35°)

Angle between
projection of pinion
axis and direction
of contact in pitch
plane

ml _/1’1)

OO

Angle of contact line
relative to the root
cone

'tan(ﬂml _Ar)

COS iy

tan(13,069°)

E: 26

Mean base spiral angle

1,0

n? (B1 — 4. )05, +1,0

co0s(33,449°)

E: 27

Relative mean normal
base pitch

-cosa, -e0sfy

cos(fnt —4r)

2,139

E: 28

Angle between
projection of wheel

NEJ

OO

E: 29
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

axis and direction of
contact in pitch plane

Relative base facewidth

b,

b =— < |
b m - COS
et2 3

%

5,600

Pressure angle at
point of load
application on pinion

COSp,1 =COS

2
v _|:1’O_(rval _rvnl)'cos ﬂml]

Fval —Tvn1 +Rmptl

cos(31,415°)

Pressure angle at
point of load
application on wheel

cosay, =Cos

Ivaz =Tyn2 +R

2
7, '{1’0_(”%12 —rvnz)-cos ﬁmZil

mpt 2

c0s(20,110°)

Radius of curvature
difference between
point of load
application and mean
point on pinion

Iva1 =1

ynl T Rmpt 1

Pa1=
(co

-cosay 1 -(taney; —tana,,)

Sﬁml )2

2,474

Radius of curvature
difference between
point of load
application and mean
point on wheel

Iya2 =1

n2 T Rmpt 2

Paz =
(co

-cosayp -(tdngy , —tanea, )

SBmZ)2

1,038

Radius of curvature
change

PAred :COSﬂbm '(pAl +pA2)

2,930
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References to

i - ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Relative length of > 3 >
action Wltl:lll‘l the gy = \/pAred Acos By )" + by -(sin By ) 3,937 E: 34
contact ellipse
Radius of relative profile curvature and load sharingratio at critical point
Length of action at Initial: 3,937 E: 36
critical point in . .
contact ellipse 9. =495 —40y
(iteration starting nl n : Final: 3,920 E: 36
with y; = 0)
Length of action 3 3 Iii)‘( Initial: 61,046 E: 37
considering Gy =9n+ )}, \/[g,ﬂ 4-k-ppp - (k-ppp +2- .VI) + Z\/ | 91 =4k Py (k- =2+ )] _
adjacent teeth = ) Final: 60,352 E: 37
3 Initial: 1,000 E: 38
Load sharing ratio ENI = In1 /g,ﬂz
Final: 0,998 E: 38
Hof | bb / 2 Initial: 4,167 E: 39
Length of contact line 9c-=9,1'pP : g
¢ o Parel 7 Final: 4,148 E: 39
Initial: 1,098 E: 40
Position change Gop = Ared _l+kr_g “tan B, + ’ Ared —p
long path of contact A 2 ¢ bm A2 T .
along p g €S fyom Final: 0,993 E: 40
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References to

e e ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Initial: 0,469 E: 41
.2 i
sin“w - cop oy -cos(g“mp —@)-cosil
Intermediate value = >
sin® (fm1 —41 ) sina, -cos&yy Final: 0,469 E: 41
Initial: 4,114 E: 42
Profile radi f
roftie radius ot plszptl"XigryA
curvature on pinion
Final: 4,009 E: 42
- ; Initial: 22,302 E: 42
Profile radius of P2 =Ropez - X £ G nitial: 22,30
curvature on wheel Final: 22,407 E: 42
Relative radius Initial: 3,473 E: 43
of profile curvature _ P1°P2
.. t =
between pinion P1+ P2 Final: 3,400 E: 43
and wheel
i i Initial: 1,201 E: 44
Lnel;tlza (I;actor with Z,=2,0/ &y,
vy = % Final: 1,201 E: 44
Macropitting resistance 7, = e Pr " CPS % \Mmn Initial: 0,103 E: 46
geometry factor by, -zq - Z} “€Ry - Mgy Final: 0,100 E: 46
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References to

e e ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Facewidth factor
for12,7<bp; <798 mm | Z, =0,004 92-b, +0,437 5 0,562 E: 48
Contact stress adjustment factor
for carburized case
hardened steel Za 0,967 E:50
Elasticity factor
for a steel-on-steel 191,646 )
gear pair Z (N/mm2)1/2 E: 51
Lubricant film influence factors
Product of the
lubricant influence Z1.ZyZR 0,904
factors
Life factor
Life factor ZNT 1,000 T: 6
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References to

Description Formula Result 10135(2)_1 10133(2)_2 10135(%_3
E: Formula, T: Table, F: Figure
K-factors
Cv1,2 = Cy1 + Cv2 0,660 T:3
0,230 T:3
For virtual contact Cvs
ratio, Cva 0,900 T:3
1 <Eyy = 1,665 <2
Cv5,6 0,940 T:3
Cv7 0,766 T:3
Dynamic factor with K 15
1<g,,<20 v-B 1,026 E: 1
Face load factor KHp-C 1,650 E: 28
Transverse load factor KHq 1,000 E: 40
Contact stress-formula for drive and coast side
2
. . 1 098,3
Nominal contact stress | g po = Frye1 A1 - Zpw [ %2 ] Zp N/mm? E: 21
b, -Z, dep - 21
1449,3
Contact stress on-B2 =0Ho-p2 "\Ka Ky ‘Kup Zx<0np_p2 N/mm? E: 20
P issibl tact 1 355,9
ermissible contac OHP_B2 =OH lkm * ZNT 21 " By LR - Zyy ) E: 22
stress N/mm
Calculated safety
factor for contact OHpP-B2
S = E= > S :
stress for pinion H-B2 OH_t2 t,min 0,936 E:23

and wheel
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Table A.11 — Calculation of tooth root strength on pinion

References to

. ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Geometry factor for bevel gears
_ My, ~¢0sar,  9p
Distance when &y, <2,0 | y; = ——— 0,131 E: 60
met; 2
g gz -y -COSZ,B +b . -g g -k'-sinﬁ
Distance for spiral von voun ] vb v,rel von ] vb
L Vo = 4 2,187 E: 65
bevel pinions 31 2 2
gn
h _ 2 2 .
where g] = g11 - ALy] 3,929 E: 67
Transverse radius to point of load application
' 2 2 .
. L. bv,rel “Yvan Y] -k '(Cosﬂvb) L) _bv,rel N4 'Smﬂvb ‘Mgt
for spiral bevel pinion X001 = > 1,545 mm E: 69
9n
Normal pressure angle Yo{ +a_ -sina_ — p L2
at point of load tana,; = 31 wn n__\V vqZ)-. vbn2 tan(29,940°) E: 71
lication for pini
application for pinion Tobnl
E .= Zymn1] inve, ~+inva
Rotation angle used hl1 — o L3 n
in bending strength vnl 2,053° E:72
lculations for pini
calcwiations for pinioft NOTE 1SO 10B00-3:2023, Formula (72) contains a misprint in the last term. The correct

formula has be

Laodta il 1 1 )
CII appucu LU LIS Ddlll}JlC LditUldatliUll.
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ISO/TR 10300-30:2024(E)

References to

... ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Relative distance
from pitch circle
to the pinion point "vbrft
Ar = —-r :
of load application yo1 cosafy | vnl 0,646 E:73
and the wheel tooth
centre line
where ah1 =11 —Sh1 27,888° E: 74
Mee.m transv_erse ~ Rm +Xoo1 A
radius to point of "my01 = "mpt1| R +ArG 01 Mgy 30,912 mm E:75
load application, in mm m
Load sharing ratio
k=x T-m,,. -COSc T-mg,. . COSa 3
g.]3=g]3+z |:g]2_4_k_ mn a_(k' mn a+2‘le:|
k=1 Mt M2
60,640 E: 76
ey n-m,,. -CoOSq .M, . -COSQ 3
+Z |:g2—4-k mn a‘(k mn a _ ylj:|
k=1 Mgep Mep
3
9]
Load sharing ratio EN = —3 1,000 E: 77
9 ']
Tooth form factor
1-sina,
901 = 0,5 Syt Ty -tanay, + Pyaor | ——— 1,028 E: 79
cosay,
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ISO/TR 10300-30:2024(E)

References to

Description Formula Result 10?&_1 10135&_2 10;’50(:)_3
E: Formula, T: Table, F: Figure
Iyb1 = Mot [ Praot 0,351 E: 80
9ro1(1) = Y01 | Gyb1 1,379 E: 81
SZ ~ Jso1 Initial: 8,244 E: 82
T Final: 9,776° E: 82
Initial: 0,351 E: 83
Ixb1 = 9fo1 ~Po1
Final: 0,608 E: 83
. Initial: 0,297 E: 84
Yza1 = Gyb1 " PS $1 ~Gxb1 -SINGy
. . Final: 0,243 E: 84
[teration starting
with gro1(1) as initial . Initial: 0,398 E: 85
value until Gab1 =Gyb1 -§NEq +YGxp1 -COS Sy
Final: 0,658 E: 85
SnpC0t7,
=2,0+£0,001 Initial: E: 86
h :
N1 tan(36,756°
tanz; = Jza1 ( )
9zb1 Final: _
tan(20,259°) E:86
. Initial: 0,835 E: 87
SN1 =Tyn1 "SI &1 — Pyao1 " COSTY = st -
Final: 0,804 E: 87
. Initial: 1,148 E: 88
hyt1 =Aryoq +yn1 “(15€08 87 )+ Pyaot ~SINTY +Gpaq
Final: 1,089 E: 88
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ISO/TR 10300-30:2024(E)

References to

Description Formula Result 10?&_1 10135&_2 10;’50(:)_3
E: Formula, T: Table, F: Figure
s 2
_ N1 .
Tooth strength factor XN =T 0,593 E: 90
h N1
2 1
Tooth form factor Y =—- 0,455 E: 91
3 ( 1| tanay; ]
xN1|  3-Sn1
Tooth fillet radius at root diameter
Relative fillet radius (hvfml — Pvaoi )2 0189 E: 185
at root of tooth "mf1 = r - +h _ * Pvao1 ’ :
vnl vfm1 ~ Pva01
Stress concentration and correction factor
Stress concentration 2 M 2 0
and stress correction Yf1 =L+ N1 N1 1,823 E: 186
factor " nff1 h N1
L=0,3254549-0,007 2727 a, 0,180 E: 187
where M=0,331818p -0,009 0909 a,, 0,150 E: 188
0=0,268181 8 + 0,009 090 901y 0,450 E: 189
Inertia factor
Inertia factor when Y;=2,0/¢,, 1,201 E: 190

ey < 2,0
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ISO/TR 10300-30:2024(E)

References to

. ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Calculated effective facewidth
Projected length
of the instantaneous by Gyon "9y .(COS Bob )2
contact line in the 9x1 = > 15,879 E: 192
tooth lengthwise 9n
direction
) b —g X
For the toe increment Ab;q 1 KL __“ool 3,926 E: 194
2-:cosff,1  cosP
' b, — X
For the heel increment be1 = 1~ k1 + ool 7,698 E: 195
2-cosff.,1  €OS P
Abiy Abey
Calculated effective bee1 = Conm *Pyi1 €08 fin '{arCtan( C..-h arcan C.._-h +I9k1 25,223 E: 202
facewidth mm N1 mm N1 ’ '
with Cmm = 25,4 mm
Bevel geometry factor
Y "myvol b m
Bevel geometry factor Y]1 = L s el _mil 0,201 E: 59
Yepoenti Tmpu b1 Mew

Root stress adjustment
factor for carburized Ya 1,075 E: 203
case hardened steel
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ISO/TR 10300-30:2024(E)

References to

Description Formula Result 10?&_1 10135&_2 1 0;80(:)-3
E: Formula, T: Table, F: Figure
Relative surface condition factor
Relative surface
condition factor for YRRelT 1,000 E: 204
pinion
Relative notch sensitivity factor
Notch parameter ds-B2 = N1 | 2,129 E:205
2T
ety fctor | Vo8 1,000 E: 206
Life factor
Life factor YnT 1,000 T: 4
Stress correction factor
Stress correction factor | Ysr 2,000 E: 4
K-factors
Face load factor Krp 1,650 E: 32
Transverse load factor Kra 1,000 E: 40
Tooth root stress formula
Nominal tooth root OF01-B2 = FZM A, ;Al 439,2 N/mm? E: 55
1 Mep¥J1

Tooth root stress 0r1-B2 = Or01|B2 KA Ky ‘Kgp -Kpg 817,8 N/mm?2 E: 52
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ISO/TR 10300-30:2024(E)

References to

s ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Permissible tooth root stress
Permissible tooth
OFP1-B2 = OFljm " YsT "YNT "Y' relT-B2 " YR relT-B2 " YX 960,0 N/mm? E:57
root stress
Calculated safety factor
OFp1-B2
Calculated safety factor | Sgpygp = — 1,174 E: 58
OH1-B2
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ISO/TR 10300-30:2024(E)

Table A.12 — Calculation of tooth root strength on wheel

References to

. ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Geometry factor for bevel gears
Distance when Y= T My ~§0Sa, — 9p. 0,131 E: 60
Eyy < 2,0 Mg, 2
2 2 "o
Distance for spiral Ivon |Ivan V) ‘(COS Bup) _bv,rel “Gvan " 9) -k"-sin BB,
V32 = + 1,447 E: 66
bevel wheels 2 2
9n
where =.g%-4. 7 3,929 E: 67
9y=NIn=*4] ’ '
Transverse radius to\point of load application
' 2 2 .
. bv,rel “Yvan "9 -k '(Cosﬁvb) "Mey +bv,rel P =SIn ﬂvb "Meg
for spiral bevel wheel X002 = > 2,846 mm E: 70
9n
Normal pressure angle ; 2 2
+0ay, -Sina, —\Foa1 —T
at point of load tanay, = Y32|* Avn n val ‘vbnl tan(19,272°) E: 71
application for wheel Ivbn2
&y = Svmn2 v +inve
Rotation angle used h2 =5 L2 n
in bending strength vn2 0,391° E: 72
calculations for wheel NOTE ISO 10B00-3:2023; Formula (72) contains a misprint in the last term. The correct formula
has been appligd to this-sample calculation.
Relative distance b
itch ci Aryy, =—22¢ -2, -0,216 E: 73
from pitch circle to y02 cosa vn2 :

the pinion point of

h2
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ISO/TR 10300-30:2024(E)

References to
Description Formula Result 10250(:)_1 10135(2)_2 10135&_3
E: Formula, T: Table, F: Figure
load application and
the wheel tooth
centre line
where anp =12 —Sho 18,881° E:74
Mean transverse radius Ry +Xy02
to point of load Tmy02 =Tmpt2 -(%j +Ary 02 Mgz 78,194 mm E: 75
application, in mm m
Load sharing ratio
kex T-m, - -COS My, -COSA 3
g.]3:gi3’+2 |:g]2—4~k- mn a‘[k' mn a+2_y]ji|
k=1 Met Met2
60,640 E: 76
key mT-m, - -COSc T-m, - -COSe 3
Load sharing ratio +Z gf —4-k- b k- i -2y
m m
k=1 et2 €t2
3
9)
EN == 1,000 E: 77
9]
Tooth form factor
1-sina,
g02 =0,5‘Svmn2 +hvfm2 ‘tanan +pva02 e 1,025 E: 79
cosay,
Gyb2 =hytm2 T Pvao2 0,979 E: 80
9ro2(1) =902 F Y9yb2 2,004 E: 81
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

- 9502 Initial: 1,543 E: 82
2 T'vn2 Final: 2,335° E: 82
Initial: 0,979 E: 83
Ixb2 = Gf02 —Po2
Final: 2,007 E: 83
‘ iné Initial: 0,952 E: 84
Iteration starting Gza2 = Gyb2 "CPSS2 ~YGxb2z SN o2 .
. Final: 0,896 E: 84
with 902 (1)
o ] i Initial: 1,005 E: 85
as initial value until a2 = Gyb2 “SNE2 + Gy -€COS &y
s cotr Final: 2,045 E: 85
N2 2
- 2,0+ 0,001 Initial:
N2 ) E: 86
tan(43,457°
tanz, = Iz ( )
oY) Final: .
tan(23,669°) E: 86
i Initial: 0,807 E: 87
SN2 =Tyn2 *SI}&2 — Pyao2 *COST2 —Ggp2 :
Final: 0,744 E: 87
. Initial: 0,945 E: 88
hno =Aryon +fun2 (1—cos &y )+ Agap? *SINT, + Gpa2
Final: 0,849 E: 88
SZ
Tooth strength factor XN2 = hN—Z 0,652 E: 90
N2
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ISO/TR 10300-30:2024(E)

References to

e e ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
2 1
Tooth form factor Y, =—- 0,483 E: 91
3 ( 1| tanay, j
XNzl 3-Sn2
Tooth fillet radius at root diameter
Relative fillet radius (hvfmZ ~ Pva02 )2 0.277 E: 185
at root of tooth "mf2 = o4 _ + Pva02 ’ '
vn2 vfm?2 ~ Pva02
Stress concentration and-.correction factor
Stress concentration 2 M 2 0
and stress correction Yf2 =L+ N2 \"3 1,836 E: 186
factor I ez h o
L=0,3254549-0,007 272 7 a, 0,180 E: 187
where M=0,331818-0,009 0909 a,, 0,150 E: 188
0=0,268181 8+ 0,009 0909 a, 0,450 E: 189
Inertia factor
Inertia factor when Y;=2,0/¢,, 1201 E: 190
ey <2,0
Calculated effective facewidth
Projected length by Gye * 912.(C0S By, )2
of the instantaneous Ix2 = 15,879 E: 192

contact line in the

<o)
S|~
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ISO/TR 10300-30:2024(E)

References to

s ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3

E: Formula, T: Table, F: Figure

tooth lengthwise

direction

, b, —g X
For the toe increment Ab;y = 2 _OK2 __ o0z 2,337 E: 194
2:cos 2 €OS B2
' b, — 4 X
For the heel increment bey = 2 k2, _“ooz 9,286 E: 195
2:cos P2 €OSBo
Ab;, Abg;
Calculated effective beez =Crmm *hiy2 OS2 -{arctan( 1 h ] +arctan (—C h +IKk2
with Cmm = 25,4 mm
Bevel géometry factor
Y. "myo2 b, m
Bevel geometry factor le = 2 L ez _mtZ 0,190 E: 59
) "EN Vi Fmpt2 b2 Met2

Root stress adjustment

factor for carburized Ya 1,075 E: 203

case hardened steel

Relative surface condition factor
Relative surface
condition factor YR RelT 1,000 E: 204

for pinion
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ISO/TR 10300-30:2024(E)

References to

e e ISO ISO ISO
Description Formula Result 10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure
Relative notch sensitivity factor
_ SN2
Notch parameter ds-B2 = i 1,341 E: 205
2r mf 2
Relative notch
Y .
sensitivity factor SRelT 0,95 E: 206
Life factor
Life factor YnT 1,000 T: 4
Stress correction-factor
Stress correction Yer 2,000 B4
factor
Tooth root stress formula
i Fntp Mme2 Yaz
NOTHt‘al tooth OFo2B2=, 1 5 'y 463,5 N/mm?2 E: 55
root stress mse 12
Tooth root stress OF2-B2 =OF02|B2 " Ka Ky Kpp - Kpg 863,2 N/mm? E: 52
Permissible tooth root stress
P issible tooth
ermissibie too OFpP2-B2 =OF ljm " YsT " YNT " Y rert-B2 * YRrelT-B2 Y 912,0 N/mm?2 E: 57
root stress
Calculated safety factor
o)
Calculated safety Spp.py = FP2{B2 1,057 E: 58
factor Or2l8S
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A.4 Calculation of Sample 1 ac

ISO/TR 10300-30:2024(E)

Table A.13 — Virtual cylindrical gears

cording to local calculation method for surface durability - Method B1 loca

ised

References to

s s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Length of path of 1
contact in transverse | gy, = Gya1 +9vak = = -[(«’d‘z,al —dgbl —d1 -SINQet )+(N/d5a2 _dx%bz —dyp -Sinae ):| 13,120 mm E: A.49
section 2
Point A on the
transverse path of gY(A) ==0va2 -3,848 mm E: A47
contact
Point E on the
transverse path of Iy (E) =0va1 9,271 mm E: A48
contact
-3,848 mm
-2,536 mm
-1,224 mm
0,088 mm
. 1-2-k.)-
ContactpointYon | g (Y)=gy (A)4ks- gy, y 322K ) Gve Syithy= 0.5 1= 10 1,400 mm
the transverse path I 2,712 mm E: A.50
of contact Note that in all folJowing equations, gy is afunction of Y (gy = gv(Y)) 4,023 mm
5,335 mm
6,647 mm
7,959 mm
9,271 mm
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Distance of the
middle contact line
in the zone of action

fm,Y :(gvaZ — 95

€ /2+gY)'COSﬂVb

-5,526 mm
-4,420 mm
-3,315 mm
-2,210 mm
-1,105 mm
0,000 mm
1,105 mm
2,210 mm
3,315 mm
4,420 mm
5,526 mm

E: A51

Coordinates of the
ends of the contact
line

fY 'COSIBV

. by e | 1
b+tanﬁvb'(fY'Slnﬂvb+ Vlze \]+E'(gva+bv,eff'tan7)

X1y~

x1y=0 forxiy<

X1y = bvetr  for x1,

tany +tan By,

0

> bv,eff

10,795 mm
12,845 mm
14,896 mm
16,946 mm
18,996 mm
21,047 mm
21,590 mm
21,590 mm
21,590 mm
21,590 mm
21,590 mm

E: A56
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Coordinates of the
ends of the contact
line

fY 'COSﬂV

. by er | 1
b +tanﬂvb [fY 'Smﬁvb + V‘Ze ]_E'(gva _bv,eff 'tan7/)

X2y =

x2y=0 forxzy<

X2,y = bvett  for xz,

tany +tan S,

[=}

> bv,eff

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,543 mm
2,594 mm
4,644 mm
6,694 mm
8,745 mm
10,795 mm

E: A57

Coordinates of the
ends of the contact
line

Y1y =—X1,y -tan

s bv eff
By + fy -€0S By, +tan By, +| fy-sin By, + 2

-6,560 mm
-6,560 mm
-6,560 mm
-6,560 mm
-6,560 mm
-6,560 mm
-5,596 mm
-4,284 mm
-2,972 mm
-1,660 mm
-0,348 mm

E: A58
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Coordinates of the
ends of the contact
line

yZ,Y = _XZ,Y -tan

b
Byb + fy -€os By, +tan By, (fY -sin By, + v, eff j

2

0,348 mm
1,660 mm
2,972 mm
4,284 mm
5,596 mm
6,560 mm
6,560 mm
6,560 mm
6,560 mm
6,560 mm
6,560 mm

E: A58

correction factor for
the length of contact
lines

Coy = El—(é

0,068
0,072
0,075
0,077
0,078
0,078
0,078
0,077
0,075
0,072
0,068

E: A61
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Theoretical length of
contact line

Imbo,y =\/(X1,Y y

- X2y )2 + (.Vl,Y Y2y )2

12,816 mm
15,250 mm
17,684 mm
20,118 mm
22,553 mm
24,342 mm
22,553 mm
20,118 mm
17,684 mm
15,250 mm
12,816 mm

E: A.60

Length of contact
line

by =Imbo,y - (

[ —Cppy)

11,942 mm
14,154 mm
16,364 mm
18,578 mm
20,801 mm
22,442 mm
20,801 mm
18,578 mm
16,364 mm
14,154 mm
11,942 mm

E: A.59
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Distance of the top
contact line in the
zone of action

ft,Y :fm,Y + Py

¢ "COS ﬂvb

3,961 mm
5,066 mm
6,171 mm
7,276 mm
8,381 mm
9,486 mm
10,591 mm
11,696 mm
12,801 mm
13,907 mm
15,012 mm

E: A.52

Coordinates of the
ends of the contact
line

fY 'COSIBV

. by e | 1
b+tanﬁvb'(fY'Slnﬂvb+ Vlze \]+E'(gva+bv,eff'tan7)

X1y~

x1y=0 forxiy<

X1y = bvetr  for x1,

0

> bv,eff

tany +tan By,

21,590 mm
21,590 mm
21,590 mm
21,590 mm
21,590 mm
21,590 mm
21,590 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A56
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Coordinates of the
ends of the contact
line

fY 'COSﬂV

. by er | 1
b +tanﬂvb [fY 'Smﬁvb + V‘Ze ]_E'(gva _bv,eff 'tan7/)

X2y =

x2y=0 forxzy<

X2,y = bvett  for xz,

tany +tan S,

[=}

> bv,eff

7,892 mm
9,942 mm
11,992 mm
14,043 mm
16,093 mm
18,143 mm
20,194 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A57

Coordinates of the
ends of the contact
line

yl,Y =_X1,Y -tan

: by eff
Bop + fy -€os By, +tan By, | fy-sin B, + 2

-2,206 mm
-0,894 mm
0,418 mm
1,730 mm
3,042 mm
4,354 mm
5,666 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A58
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Coordinates of the
ends of the contact
line

yZ,Y = _XZ,Y -tan

. bv eff
ﬂvb +fY 'Cosﬂvb +tanﬂvb ’ fY 'Slnﬂvb + ’2

6,560 mm
6,560 mm
6,560 mm
6,560 mm
6,560 mm
6,560 mm
6,560 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A58

Correction factor for
the length of contact
lines

Coy = El—(é

0,073
0,070
0,065
0,060
0,053
0,043
0,028
0,000
0,000
0,000
0,000

E: A61
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ISO/TR 10300-30:2024(E)

References to

L 1SO 1SO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

16,263 mm
13,829 mm
11,394 mm
8,960 mm
6,526 mm
4,092 mm E: A.60
1,658 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

Theoretical length of \/ 2 2
contact line lipo,y = (XI,Y _XZ.Y) +(J’1,Y _J’Z,Y)

15,073 mm
12,863 mm
10,648 mm
8,424 mm
6,183 mm
Lo,y =lwo,y *(1{Cib,y) 3,917 mm E: A.59
1,611 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

Length of contact
line
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Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Distance of the root
contact line in the
zone of action

fr,Y :fm,Y —Pvg

¢ "COS /Bvb

-15,012 mm
-13,907 mm
-12,801 mm
-11,696 mm
-10,591 mm
-9,486 mm
-8,381 mm
-7,276 mm
-6,171 mm
-5,066 mm
-3,961 mm

E: A.53

Coordinates of the
ends of the contact
line

fY 'COSIBV

. by e | 1
b+tanﬁvb'(fY'Slnﬂvb+ Vlze \]+E'(gva+bv,eff'tan7)

X1y~

x1y=0 forxiy<

X1y = bvetr  for x1,

0

> bv,eff

tany +tan By,

0,000 mm
0,000 mm
0,000 mm
0,000 mm
1,396 mm
3,447 mm
5,497 mm
7,547 mm
9,598 mm
11,648 mm
13,698 mm

E: A56
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Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Coordinates of the
ends of the contact
line

fY 'COSﬂV

L
2

. bv eff
) +tan S, -[fy -sin By, +—

2 (gva _bv,eff -tany)

X2y =

x2y=0 forxzy<

X2,y = bvett  for xz,

tany +tan S,

[=}

> bv,eff

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A57

Coordinates of the
ends of the contact
line

yl,Y =_X1,Y -tan

: by eff
Bop + fy -€os By, +tan By, | fy-sin B, + 2

0,000 mm
0,000 mm
0,000 mm
0,000 mm
-6,560 mm
-6,560 mm
-6,560 mm
-6,560 mm
-6,560 mm
-6,560 mm
-6,560 mm

E: A58

© IS0 2024 - All rights reserved

71



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Coordinates of the
ends of the contact
line

yZ,Y = _XZ,Y -tan

. bv eff
ﬂvb +fY 'Cosﬂvb +tanﬂvb ’ fY 'Slnﬂvb + ’2

0,000 mm
0,000 mm
0,000 mm
0,000 mm
-5,666 mm
-4,354 mm
-3,042 mm
-1,730 mm
-0,418 mm
0,894 mm
2,206 mm

E: A58

Correction factor for
the length of contact
lines

Coy = El—(é

0,000
0,000
0,000
0,000
0,028
0,043
0,053
0,060
0,065
0,070
0,073

E: A61
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References to

L 1SO 1SO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

0,000 mm
0,000 mm
0,000 mm
0,000 mm
Theoretical length of 1,658 mm
contact line s Lpoy = \/(Xl,Y X2y )2 +(.V1,Y -2y )2 46},;)(;2 mm E: A.60
, mm
8,960 mm
11,394 mm
13,829 mm
16,263 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

1,611 mm
Length of contact
lineg Ly =lpoy '(1"Clb,Y) 3,917 mm E: A.59

6,183 mm
8,424 mm
10,648 mm
12,863 mm
15,073 mm
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Related peak load
for calculating the
load sharing factor

_(|fmax|

eLs
|ft'Y| J with ers = 3

0,957
0911
0,839
0,736
0,597
0,415
0,186
0,000
0,000
0,000
0,000

E: A7

Related peak load
for calculating the
load sharing factor

Wy

*
Pmy =
Whax

{

|fmaxl

eLs
|fm,Y| J with ers =3

0,884
0,941
0,975
0,993
0,999
1,000
0,999
0,993
0,975
0,941
0,884

E: A7
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Related peak load
for calculating the
load sharing factor

_( |fr,Y|
|fmax|

eLs
J with ers =3

0,000
0,000
0,000
0,000
0,186
0,415
0,597
0,736
0,839
0911
0,957

E: A7

Related area for
calculating the load
sharing factor X; g

*
At,Y =

4 tY

Iy

11,335 mm
9,203 mm
7,017 mm
4,870 mm
2,898 mm
1,277 mm
0,236 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A6
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References to

L 1SO 1SO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

8,296 mm
10,459 mm
12,532 mm
14,483 mm

Related area for
calculating the load
sharing factor X; g

1
Apy=—-T"

16,322 mm
17,626 mm
16,322 mm
14,48 mm
12,532 mm
10,459 mm
8,296 mm

E: A6

Related area for
calculating the load
sharing factor X; g

~

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,236 mm
1,277 mm
2,898 mm
4,870 mm
7,017 mm
9,203 mm
11,335 mm

E: A6
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Local load
distribution factor

Zisy =,
At’Y +

0,650
0,729
0,801
0,865
0,916
0,935
0,916
0,865
0,801
0,729
0,650

E: A5

Curvature factor

tano vet

5in oy + gy ) ‘ (dyz /2-sin@yer —Gy)

Xv =
Y (dvl /2'
d

/b1 /2 dvb2 /2

1,192
1,113
1,049
0,997
0,953
0,916
0,884
0,856
0,831
0,809
0,790

E: A.63
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Local equivalent
radius of curvature
vertical to the
contact line in the
contact point Y

Prel,Y = Prel *

1

Xy

8,763 mm
10,061 mm
11,320 mm
12,539 mm
13,718 mm
14,859 mm
15,960 mm
17,021 mm
18,043 mm
19,026 mm
19,969 mm

E: A.62

Auxiliary variable

1,538

E: 31

Augxiliary variable

bY =
Ibm,Y

0,167 mm-!
0,141 mm!
0,122 mm-!
0,108 mm-!
0,096 mm-!
0,089 mm-1
0,096 mm-!
0,108 mm-!
0,122 mm-!
0,141 mm-!
0,167 mm-1

E: 31

© IS0 2024 - All rights reserved

78



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Distance from My to
Y

5,971 mm
5,191 mm
3,974 mm
2,757 mm
1,540 mm
0,000 mm
1,540 mm
2,757 mm
3,974 mm
5,191 mm
5,971 mm

E: 30

Local face load
factor for contact
stress

KHﬂ,szHﬁ-@

_(bY'ZY)aj|

0,000
0,626
1,107
1,395
1,563
1,650
1,563
1,395
1,107
0,626
0,000
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Table A.14 — Local velocities and slip

References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Surface velocity in | W¢1s =Vmt1 'Sin/;ml 1,979 m/s E:A14
tooth width
direction Wios =Vie2 -SINf0 1,979 m/s E:A.14
0,594 m/s
0,721 m/s
0,848 m/s
0,975 m/s
Pinion local o 1,102 m/s
oot heighe | Wty =Viner +€05 iy -(sin upc + =2 Y/Zj 1229 m/s E:A15
direction v 1,357 m/s
1,484 m/s
1,611 m/s
1,738 m/s
1,865 m/s

© IS0 2024 - All rights reserved

80



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Fo

F: Figure

rmula, T: Table,

Wheel local
surface velocity in
tooth height
direction

W¢2h,Y =Vmt2 €O

SﬂmZ -(Sil‘l np,Cc —

9y ]
dv2/2

1,015 m/s
0,998 m/s
0,982 m/s
0,966 m/s
0,949 m/s
0,933 m/s
0,917 m/s
0,900 m/s
0,884 m/s
0,867 m/s
0,851 m/s

E: A.16

Pinion local
surface velocity

/ 2
Wity =\ Weis )

2
Vilh,Y

2,066 m/s
2,106 m/s
2,153 m/s
2,206 m/s
2,266 m/s
2,330 m/s
2,400 m/s
2,474 m/s
2,552 m/s
2,634 m/s
2,720 m/s

E: A17
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Fo

F: Figure

rmula, T: Table,

Wheel local
surface velocity

[ 2 2
Wiy =AWea2s T

Vi2h,Y

2,224 m/s
2,217 m/s
2,210 m/s
2,202 m/s
2,195 m/s
2,188 m/s
2,181 m/s
2,174 m/s
2,168 m/s
2,161 m/s
2,154 m/s

E: A17

Angle between
the sliding
velocities in
lengthwise and
tooth profile
direction

%
Dyr1,y =arctan—

(t1h,Y

Wiis

16,703°
20,016°
23,196°
26,231°
29,116°
31,848°
34,427°
36,857°
39,141°
41,286°
43,299°

E: A.19
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
27,146°
26,769°
26,390°
Angle between 26,008°
the sliding 25 624°
e w ’
veloc1t1e.s n Wyp y =arctan— tzh ¥ 25,237° E: A19
lengthwise and ’ Wio
; t2s 24,848°
tooth profile
direction 24,456°
24,062°
23,665°
23,266°
1,039 m/s
1,162 m/s
1,286 m/s
1,409 m/s
Pinifon lOCT;ll . 1,533 m/s
surface velocity w —Wes b -sin +lew )
vertical to the t1vert,y =Wey -Sin(|Bg|+|@we,y|) 1,657 m/s E:A.18
contact line 1,780 mjs
1,904 m/s
2,028 m/s
2,151 m/s
2,275 m/s
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Fo

F: Figure

rmula, T: Table,

Wheel local
surface velocity
vertical to the
contact line

Wiovert,Y =Wt2,)

 -sin(| Bg|+|owez,y|)

1,448 m/s
1,432 m/s
1,416 m/s
1,400 m/s
1,384 m/s
1,368 m/s
1,352 m/s
1,336 m/s
1,320 m/s
1,305 m/s
1,289 m/s

E: A.18

Local sum velocity
vertical to the
contact line

Vs vert,Y =Wtlve

rt,Y T Wt2vert,Y

2,486 m/s
2,594 m/s
2,702 m/s
2,810 m/s
2,917 m/s
3,025 m/s
3,133 m/s
3,240 m/s
3,348 m/s
3,456 m/s
3,563 m/s

E: A.23
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Fo

F: Figure

rmula, T: Table,

Local slip vertical
to the contact line

gvert,Yl =1,0-

w 2vert,Y ‘

w 1lvertY

-0,394
-0,232
-0,101
0,007
0,097
0,174
0,240
0,298
0,349
0,394
0,434

E: A24

é/vert,YZ =1,0-

w

lvertY ‘

w 2vert,Y

0,283
0,188
0,092
-0,007
-0,108
-0,211
-0,316
-0,425
-0,535
-0,649
-0,765

E: A.25
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Table A.15 — Calculation of local surface durability (macropitting)

Description

Formula

Result

References to

ISO
10300-1

ISO ISO
10300-2 | 10300-3

E: Fo

rmula, T: Table,
F: Figure

Local contact stress

Ky -Kupgy Kug

F, K,
OHY =

Zg-Zisy
b,Y *Prel,Y

0,000 N/mm?
1259,665 N/mm?
1612,517 N/mm2
1 744,444 N/mmz
1766,000 N/mm?
1712,808 N/mm?
1637,312 N/mmz
1 497,235 N/mm2
1277,214 N/mm2

916,025 N/mm?

0,000 N/mm?

E: A2

Local modified
contact stress

OH,Y,mod = OH,Y

+(%-eLS +0,25)-max(<7H,Y )(ﬂ

Yva,max

4
J with ers =3

39,318 N/mm?
1 267,083 N/mm?
1612,921 N/mm?
1744,444 N/mm?
1 766,687 N/mm?
1722,499 N/mm?*
1 684,288 N/mm?
1 642,500 N/mm?
1 627,232 N/mm?
1 635,468 N/mm?
1324,500 N/mm?

E: A1
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Fo

F: Figure

rmula, T: Table,

Calculation factor

O
Cyy =0,08-—14

1 —850
350

+0,85

0,930

E: 57

Local tangential
speed

Vmt2,Y =Vmt2 T

2. Ymt2 "9y -Sinaryet
dv2

3,475 m/s
3,466 m/s
3,458 m/s
3,450 m/s
3,442 m/s
3,434 m/s
3,426 m/s
3,418 m/s
3,410 m/s
3,401 m/s
3,393 m/s

E: A9

Local speed factor

N

Zyy=Czy +—F

(1-Cgy)

8+ 32

Vmt2,Y

0,974
0,974
0,974
0,974
0,974
0,974
0,974
0,974
0,974
0,974
0,974

E: A.8
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table,
F: Figure

1,000
1,000
1,000
1,000

v 1,000
Local hypoid factor | Zyy,y =1-0,3 (ﬂ—o,lsj 1,000 E: A.10
VY vert,Y 1,000
1,000
1,000
1,000
1,000

1,060
1,107
1,145
1,177
Calculation factor 7 47 1,203
for the local bevel Zsoy1 == Cvdt y1 t— 1,226 E: A13
slip factor ' 24 ' 40 1,245
1,250
1,250
1,250
1,250
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Fo

F: Figure

rmula, T: Table,

Zs0,y2 =24 Sy

rt,y2 +

47

40

1,250
1,230
1,202
1,173
1,144
1,114
1,083
1,051
1,019
1,000
1,000

E:A13

Local bevel slip
factor
(driving gear)

Zsy1 =2Zs0y1

1,060
1,107
1,145
1,177
1,203
1,226
1,245
1,250
1,250
1,250
1,250

E:Al11
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table,
F: Figure

1,775
1,720
1,643
1,563
Local bevel slip 1,482
factor Zs 2 =Zs0,y2 H(Zs0,y2 —0,95)-1,75 1,400 E:A12
(driven gear) 1,315
1,228
1,139
1,088
1,088

1429,328 N/mm2
1 492,965 N/mm2
1 544,348 N/mm?
1 586,698 N/mm?
1622,203 N/mmz
OHP,Y,1 =OH,lim}l "ZNT "ZX "ZL " ZR "Zw " ZyLuyp,y " Zs,y1 1 652,395 N/mm? E:A3
1 678,380 N/mm?
1 684,883 N/mmz
1 684,800 N/mmz
1684,715 N/mmz
1 684,633 N/mmz

Local permissible
contact stress
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Description

Formula

Result

References to

ISO
10300-1

ISO ISO
10300-2 | 10300-3

E: Fo

rmula, T: Table,
F: Figure

OHP,Y,2 = OH lim,

b ZNT "2ZX 2, IR Zw Zyy Zuypy "Zs)Y,2

2393,355 N/mm?
2 318,902 N/mm2
2 214,509 N/mm?
2 107,752 N/mm?
1 998,552 N/mm?
1 886,823 N/mmz
1772,473 N/mm2
1 655,411 N/mm?
1 535,538 N/mm?
1 465,703 N/mm?
1 465,630 N/mm?

E: A3

Calculated local
safety factor for
contact stress
(macropitting) on
pinion and wheel

™

36,353
1,178
0,957
0,910
0,918
0,959
0,996
1,026
1,035
1,030
1,272

E: A4
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References to
ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
60,872
1,830
1,373
1,208
1,131
S _ OHPY.2
HYZ2 ™ I 1,095 E: A4
OH,Y,mofl 1,052
1,008
0,944
0,896
1,107
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Sample 2: Rating of a hypoid gear set

Annex B
(informative)

according to Method B1 and Method B2

B.1 Initial data

Yample 2 is for a hypoid gear pair which uses Method 1 according to ISO 23509.

Table B.1 — Initial data for pitch cone parameters

Symbol Description Method 0 Method 1 Method 2 Method 3
2 Shaft angle X 90° X X
a Hypoid offset 0,0 15 mm X X

Z1,2 Number of teeth X 13/42 X X
dm2 Mean pitch diameter of wheel — — X —
dez Outer pitch diameter of wheel 170 mm — X
b2 Wheel facewidth 30 mm X X
Bm1 Mean spiral angle of pinion — 50° — —
B2 Mean spiral angle of wheel — X X
reo Cutter radius X 63,5 mm X X
o | M arnate o : - : :
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Table B.2 — Input data for tooth profile parameters

Data type Data type II
Symbol Description Symbol Description
adp 20°
adc 20°
Sfatim 1
Xhm1 — Cham 0,35
Knap — ka 2,000
Knfp — ke 0,125
X . ke 0¢t
W2 >
Jet2 0,2 mm
Oaz 1°
Or 4°
Pao1 0,8 mm
Pa02 1,2 mm
SpriD,C 0 mm /Qumm
Spr2D,C 0 mm/0 mm
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Table B.3 and Table B.4 show geometric and operational data and text for explanation.

Table B.3 — Geometric data from calculation according to ISO 23509

Symbol Description Values Symbol Description Value
ot Mean pchh diameter 53,384 mm/ Cop . Off§et angle 11,390°
of pinion/wheel 141,877 mm in pitch plane
Mean addendum 3,432 mm/ Pinion offset angle o
Ham12 of pinion/wheel 1.848 mm ® in root plane 10,319
h Mean dedendum 2,508 mm/ R Outer cone distance 89,600 mm/
fm.2 of pinion/wheel 4,092 mm e on pinion/wheel 91,470 mm
Effective pressure angle 0 19 no Mean cone distance 73,511 mm/
et for drive side/coast side 20°/20 Rem12 on pinion/wheet 76,338 mm
« Generated pressure angle 17,748°/ s Pitch angle 21,291°/
nbe for drive side/coast side 22,252° e on pinionywheel 68,B21°
. . _ o Face angle 25,234°/
Qllim Limit pressure angle 2,252 6a1,2 ompinion/wheel 69,821°
Root angle 20,305°/
Mmn Mean normal module 2,640 mm 0f1,2 on pinion/wheel 64.821°
k Basic crown gear 125 X Thlclzr;isf;iglgrilgiatlon 0,038/
e dedendum factor ’ N e -0)062
pinion/wheel
{m P1r¥10n (?ffset angle 10,603° Met2 Outer transverse module 4,048 mm
in axial plane
Mean normal circular 4,922%m/
Smn1,2 tooth thickness —
.. 3241 mm
of pinion/wheel
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Table B.4 — Operation parameters and additional considerations

Symbol Description Value
Additional data
Wheel profile Generated
Roughing/finishing method Face milling
boetr Effective facewidth on wheel 0,85 - b2
Profile crowning Low
Verification of contact pattern Checked under light test load for each gear
Mounting conditions of pinion and wheel One member cantilever-mounted
Operation parameters
T1 Pinion torque 250 Nm
ni Pinion rotational speed 1 200 rin-1
Ka Application factor 11
Active flank Drive
Material data for pinion and wheel (case hardéned steel)
E Modulus of elasticity 210 000 N/mm?
1% Poisson’s ratio 0,3
OHlim Allowable stress number (contact) 1500 N/mm?
OF lim Nominal stress number (bending) 480 N/mm?2
Surface hardness Same for pinion and wheel
Quality parameters
R. Flank roughness on pinion/wheel 8 pm/8 pm
R Tooth root roughness on pinion/wheel 16 um/16 pm
fot Single pitch deviatidn ph pinion/wheel 11,6 um/23,5 um
Lubrication parameters
Oil type ISO-VG-150
Oil temperature 90 °C
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B.2 Calculation of Sample 2 ac¢ording to Method B1

Table B.5 — Virtual cylindrical gears

References to
ISO ISO ISO
Description Formula Result 10300-1 103200- 10:;00-
E: Formula, T: Table,
F: Figure
Virtual cylindrical gears in transverseé section
Reference diameter Iy
L d_, = — 57,294 mm E: A1l
on pinion vl os 4,
. d
Reference diameter d,, = md 384,065 mm B A1l
on wheel cosd,
Number of teeth
z . =d_./m :
on pinion vl vi /Mt 15,533 E:A12
Number of teeth
Z.,=d_,/m :

on wheel w2 =d/[my, 104,125 E: A.12
Gear ratio U, =Zyy [ Z{1 6,703 E:A.13

+
Helix angle B, = Pin1 P2 44,303° E:A8

2
Transverse module m, =m_ fcosf, 3,688 mm E:A.11
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References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 103300-
E: Formula, T: Table,
F: Figure
Transverse pressure Oyet = arctan(tan e / Cos ﬂv )
angle of virtual 26,957° E: A.10
cylindrical gears since o, = o, for drive side
Auxiliary angle for 9 —arctah(sind, - tan o )
virtual facewidth mp ( 2 ¢m) 9,868 E:A21
Projected auxiliary
angle for length y'= ‘gmp — ¢ mp/z 4,173° E: A20
of contact line
Centre distance of
virtual cylindrical a, = (dvl + dvz) / 2 220,680 mm E: A5
gear pair
Helix angle of virtual B, = arcsip (sinﬁvcos a, )
cylindrical gear at 41,021° E: A.16
base circle since o, = o, for drive side
Tip diameter on pinion dval = dVl -2 haml 64,158 mm E: A6
Tip diameter on wheel dvaZ = dv2 - 2 hamZ 387,761 mm E: A6
Root diameter on pinion dvfl = dvl -2 hfml 52,279 mm E: A7
Root diameter on wheel dvf2 = dv2 - 2 hfm2 375,881 mm E: A7
Base diameter on pinion | d ., =d jtoser 51,069 mm E:A9
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References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 103300-
E: Formula, T: Table,
F: Figure

Base diameter on wheel dVbZ :dvz FOS Uyt 342,334 mm E: A9
Transverse base pitch Pyet =T My +COS Ayt / cos By 10,329 mm E:A17
Length of path of
contact of virtual 1 2 2 . 2 2 .
cylindrical gear in v —;[(« dya1 —dyp1 —dyq -SiNAyer ||\ dyaz —dypr —dyo -Sinaget 10,435 mm E:A.18
transverse section
Transverse contact ratio gva = gva pvet 1,010 E: A.23
Effective facewidth (bZ,( ff /Cos(é,mp /2)_gva COS Oyt 'tan(gmp /2))

ith b = 085-b by off = - 24,880 mm E: A.19
With by o = 0,850, 1—tan7/-tan(§mp/2)

bv,e f
Facewidth b, =b,- — 29,271 mm E: A.22
bZ,e it
Virtual cylindrical gears in normal section

Number of pinion Zy1
teeth of virtual Zm1 = 5 38,131 E: A41
cylindrical gears cos” Py -cos S,
Number of wheel
teeth of virtual Zymo =Uy " Zhn 255,605 E: A42
cylindrical gears
Reference diameter dvnl =7, L 100,653 mm E: A43

on pinion

I

© IS0 2024 - All rights reserved

99



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 103300-
E: Formula, T: Table,
F: Figure
Reference diameter _
on wheel dyn2 = Zyn2 My 674,716 mm E: A43
Tip diameter on pinion dvanl = dvn +2 'haml 107,517 mm E: A44
Tip diameter on wheel dvanZ =d,p+2 'hamZ 678,412 mm E: A44
Base diameter on pinion dvbnl =d, 1 COS()te 94,583 mm E: A45
Base diameter on wheel dvbn2 =dg b COSO(e 634,026 mm E: A45
b f Sinﬂ
Face contact ratio Eyp = v.e M 2,096 E: A.24
T M
Virtual contact ratio Evy =&va TEvB 3,106 E: A.25
Inclination angle :
=arctan| tan SIno ° :
of contact line ’BB ( ﬂv e) 18,459 E:A.38
Radius of relative »
. 1 cos -Ccos 1 1
curvature in o, = £08 By 105 Finp + 19,924 mm E: A.39
normal section cosa,p|-(tana, ) —tan af o )} tan Cmp tan By cos¢ . R,,-tand, R_,-tans;
at the mean point
Radius of relative
curvature vertical Prel = |pt | ( C0S ﬂB )2 17,926 mm E: A37
to the contact line
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Table B.6 — General influence factors

References to

ISO ISO ISO
Description Formula Result 10300-1 10?;00- 10300-3
E: Formula, T: Table,
F: Figure
- - 2000-T
Nominal tangential Fmtl _ 1 9366,1 N B 1
force of bevel gears d.|y
Nominal tangential cos 3
force of virtual Fymt =Fne1 ﬁ 10 427,4N E:2
cylindrical gears m1
Nominal tangential dy1
speed at mean point Vint1 = da 3,354 m/s E: 5
of the pinion 19098
Nominal tangential dpo o
speed at mean point Vint2 = I 2,759 m/s E:5
of the wheel 19098
Correction factor
for non-average
conditions for Cr 1,0 E: 12
Fymt Ka / bveff 2
100 N/mm
Mean value of mesh
stiffness per unit ¢y =Cy0 'CF 20 N/(mm-um) E: 11
facewidth
Single stiffness ¢'=cy-Cg 14 N/(mm-pm) E: 18
Single pitch deviation fot 23,5 um
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References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 10300-3
E: Formula, T: Table,
F: Figure
Running-in allowance
for case hardened Yo :0,075 'fpt 1,763 um E: 51
and nitrided gears
Effective pitch
deviation with Soeft =fot Pp 21,737 um E: 17
Yp =Ya
« 1 d?
Relative pinion mass m; = e Pt —— m1
per unit facewidth cos”[(anp +anc)/2] :
reduced to the line 0,010 kg/mm E:14
of action where p is the density of the gear material
(for steel p = 7,86-1076 kg/mm?3)
+ 1 dz
Relative wheel mass m, ==-p-1} m2
it facewidth 278 ?[(@np +anc)/2]
per unit facewidt Cos” |(anp T anc :
reduced to the line 0,067 kg/mm E-14
of action where p is thg density of the gear material
(for steel p = 7,86-1076 kg/mm?3)

Mass reduced to
the line of action m

. 1 2
of the dynamically Meq =—5 T+ 0,008 kg/mm E: 10
equivalent cylindrical my +1,
gear pair

30-107 ¢
st?r‘:ifr‘lce speed ngq = R 4 36 000,6 min~1 E: 9
p T2z Myeq
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References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 10300-3
E: Formula, T: Table,
F: Figure
. . n

Dimensionless N = _1 0,033 E: 8
reference speed ngy

Cv12 = Cvl + Cv2 0,523 T:3
For virtual contact cvs 0,062 T:3
ratio, Cva 0,249 T:3
Eyy = 3,105>2

Cv5,6 0,558 T:3

Cv7 0,834 T:3
Constant factor
for calculating the by fy et -’
dynamic factor with K= —p"—-cvl 2 +Cy3 0,468 E: 16
Ka=1,1as givenin Fome -Ha
Table B.4
Dynamic factor K, g=N-Kt1 1,016 E: 15

Determination of the length of contact lines
, Jt = +Pvet cosPyb 7,793 mm T: A2

For virtual contact
ratio, fm 0,0 mm T: A2
Evp = 2,095, gp21

Jr = ~pvet cosfyb -7,793 mm T: A2

© IS0 2024 - All rights reserved

103



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 10300-3
E: Formula, T: Table,
F: Figure
1

frmaxB =E-|:gva +by o -(tany +tan B, ) |-cos By, 12,869 mm E:A33
Maximum distances 1
from middle contact Sfinaxo = > [gva —by of -(tany +tan Sy, ):' -€OS B -4,997 mm E:A34
line

fmax = fmaxB

12,869 mm

since fmaxB > fmax0
Theoretical length 2 2 )
e i Lo =\ (x1 —%2 )% +(v1 - y2) 14,531 mm E: A.32

bv eff 1
-Ccos +tan -| f-sin +—— |+—= +b -tan
f i N BPub (f Pub 2 5 (gva v, eff 7) 17.922 mm E: A29
X4 =
1 tan y +tan S,
Theoretical length . byesr ) 1
of middle contact f-cos ffyp, +tan Sy, [f sin By, + j 5 (gva bv,eff tan7) 6,959 mm E: A30
line calculated with Xp = tan y+tan 3
f = fm for contact ’ vb
stress as specified in b
_9. . Jeff
[S0 10300-2:2023, 6.1 Y1 =—Xq-tap B, + f -cos B +tan By, -[f-smﬁvb + Vze j -4,769 mm E:A31
. by eff
Yo ==Xy -taph Byt fcos B +tan By o| f-sin By, + 5 4,769 mm E:A31
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References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 10300-3
E: Formula, T: Table,
F: Figure
2 b 2

Correction factor Cp =/l 1 —{ f j 11= ,V—eff 0,078 E: A.36

fmax bV
Length of contact line lym = Ipo - (1-Cyp, ) 13,397 mm E: A.26

Load sharing factor

Exponent for
calculation of
parabolic distribution e 3 T:5
of peak loads

If | LS E: 7
Related peak load p¥*=1-| 44— _

‘ f ‘ F:2
max
€Ls
Related peak load x_1 ‘ft‘ 0.778
at tip contact line by =17 ‘_f ‘ ’
max

Related peak load ‘f ‘ eLs
at middle contact P, * =1 — m 1,0
line ‘fmax ‘

© IS0 2024 - All rights reserved

105



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 10300-3
E: Formula, T: Table,
F: Figure
Related peak load AR
elated peak ‘oa p.F¥=1-|: r 0,778
atroot contact line r
fmax‘

« 1 . E: 8

Related area A=—p: | = —
4 F: 2
Related area at tip * 1
contact line A = L o T 5370 mm
Related area at * s
middle contact line Am =2 Pm | fom T 10,522 mm
Related area at « 1 =
root contact line 4. = 2P L 5370 mm
Load sharing factor Zis=,—= Af = 0,703 E: 10
A HATA
Face load factors (Calculation according to Method C)

Load distribution factor KHﬂ—C = 1’5'KHﬂ—be 1,65 E: 28
with KHp-be 1,100 T: 4
Load distribution factor KF/)’—C :KH -y /KF() 1,556 E: 32
with Krg 1,060 E: 33
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References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 10300-3
E: Formula, T: Table,
F: Figure
Transverse load factors (Calculation according to Method'B)
Determinant tangential
force at mid face _
width on the Fonttt = Fome -2 Ky .KH,B 189258 N E: 47
pitch cone
Transverse load
factors for bevel 2.(e. -1) ¢ f _
L ) ) Y
gear with virtual Kyyp=Kpl g =0,9+0,4- (2, 1) L Use =) 0,900 E: 48
contact ratio Eyy Finen /by
&yy=3,106>2
2-|al
Relative hypoid offset Are] = 0,211 E: 41
dmZ
Kyy —1
* Ha —
Ko =Ke. +Ku —
Transverse load factors Ha Fa Ha 0,1 rel 1,000 E: 40
since Ky, =140
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Table B.7 — Calculation of surface durability (macropitting)
References to
s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Z-factors
Factors for Fi1=¢yq 1,010 T: 4
calculation of mid-
zone factor for Fy=syq 1,010 T: 4
yp=2,09521
fan
Z B — vet
. M-B : ;
Mid-zone factor (dval) 1-F o [dvaZ j _1-F, T 0,963 E:6
vbl Zvl dvb2 v2
1
%e = 2 2 191,646
. (1) (1-2) . .
Elasticity factor o N (N/mm2)1/2 E: 51
V By E;
Bevel gear factor Zgp 1,2 E: 11
oy 1im —850
€, =0,08-—M " 10 83
350
Lubricant factor 0,910 E: 55
using oy, = 1 200 N/mm?, which is the upper allowed limit
in the above forpnula.
4-(L,0-C
Zy,=Cyy, +—(—ZL2)
Lubricant factor 134 0,992 E: 54
1,p¥—
V4o J
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References to

- ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
oY 1im —850
Cpy :o,os-JJ‘;“Tm,ss
0,930 E: 57
using oy, = 1200 N/mm?, which is the upper allowed limit
Speed factor in the above formula.
7 ot 2-(L,0-Cyzy)
vy T T AT———
32 0,970 E: 56
\/; 8+
Vmt2
Rz, #{ Rz
Roughness factor Rz, = 1 2 .3 E 6,586 um E: 58
with the radius of 2 o,
relative curvature
P = Prel = 17,93 mm 1 OOO_JH,llm
for Method B1 Czp =0,124 ————
5000
(see 0,080 E: 60
fr?nigigo_l'zoz& using oy i, = 1R00 N/mm?, which is the upper allowed limit
in the above forpnula.
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References to

s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Roughness factor
with the radius of
relative curvature
P = Prel = 17,93 mm 3 CZR
for Method B1 Zr =(R210 J 0,939 E: 59
(see
ISO 10300-1:2023,
Annex A)
Product of the
lubricant influence Z1.ZyZR 0,903
factors
Size factor Zx for Method Bl (see ISO 10300-2:2023, 6.5.2) 1,0
. V. par
Hypoid factor Z,,=1-0,3 ( - 0,15] 0,952 E: 12
VZ,vert
Life factor for pinion ZNTA 1,0 T: 6
Life factor for wheel ZNT2 1,0 T: 6
\f/;/cotlz)l;hardenlng Set Zw,1 = Zw,2 =[1,0 because pinion and wheel with equal hardness. 1,0
Contact stress formula
F,
Nominal normal F = mf1
for.ce of. the virtual cosayp ‘oS Bg 152987 N E3
cylindrical gear at
mean point P NOTE 1SO 10300<2:2023, Formula (3) contains a misprint. The correct formula has been
applied to this saniple calculation.
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Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure

Nominal value of Fr 2

= |— VAT RVA 1036,3N E: 2
the contact stress TH0-B1 \} lod - Prel Zn-g 215 ZE /mm
Contact stress OH-B1 = OHO-B1 '\/KA Ky Kyp Kng 1396,1 N/mm? E: 1
Permissible Cup-gl =Oni|m EnT " Ex L Ly Lr L - Lkp 'ZHyp 1 548,9 N/mm2 E: 4
contact stress
Calculated safety
factor for contact Oupibpi
stress (macropitting) SHl,Z—Bl =—71 1,109 E:5
on H1,4-B1

pinion and wheel
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Table B.8 — Calculation of tooth root strength for pinion
References to
ISO ISO ISO
Description Formula Result 10300-1 103200- 10300-3
E: Formula, T: Table,
F: Figure
Y-factors
Load sharing factor YLS = ZES 0,495 E: 36
Geometry values for
pinion according to hao = hfp = khfp Mmn 3,300 mm F: 2
Tables B.2 and B.3
T Pao1p (1-sinaep ) —Speap
ElD =(——Xsml)'mmn —hao-tanaeD— a © P 0,213 E:7
' 4 COS Ay
T Paot,c " (1=sinéee ) =Spr ¢
Eic =(——Xsn1)-mmn—hao-tanaec— 2 = F 0,213 E: 7
' 4 €OS Uy
Pao1d | h
Gip=— A0y x o ~0,647 E: 8
’ m
Parameters mn mn
for pinion
Pao1,c | hao
Gic= - + Xpm1 0,647 E: 8
mmn mmn
2 T E1,D TC
Hip= — )= -0,969 E: 9
Zyn1,D 2 Man 3
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References to

ISO ISO ISO
Description Formula Result 10300-1 103200- 10300-3
E: Formula, T: Table,
F: Figure
2 n Eic) n
Hic= ———|-= 0,969 E: 9
Zvnl,C 2 My 3
[teration starting with .G Initial: 54,399° E: 10
$=n/6until (9., - "Y1,D,
g new LDC = --tandy p o —Hypc
) Zyn1,D, Final: 52,945° E: 10
< 0,000 001
Tooth root chordal G
(= 1,D Pa01,p
thickness on drive SFn1,D =™Mmn "4vn1,D -sm(— - '91,D j +my, \/§[ -2 ] 6,065 mm E: 11
side 3 cosép . My
Tooth root chordal G
(T 1,C Pa01,c
thickness on coast SFIll,C :mmn - 4 vn1,C 'Sln(—_lgl'c)‘f‘mmn ’\E[ — -2 J 6,065 mm E:11
side 3 oSt ¢ Mpyy
Tooth root chord Skn1 =0,5-Spp1p +0.5 - SEn1,c 6,065 mm E: 12
Fillet radius at 2
contact point of - 2-Gip My
. PF1L,D =Pao1,D | > 1,042 mm E: 13
30 tan.gent on [o{0 ) Lgl‘D . (Zan,D . (COS Lgl'D ) —2- Gl,D )
drive side
Normal pressure dpn1p
angle at tooth tip O, p = arceos|| ——— 28,393° E: 16
on drive side dvanl,D
. 1 = . .
Auxiliary angle Ya1,D = (s 2(Xhml ‘tanaep +Xgm1q ) TINVap —INVAn1p 1,078° E: 17
for tooth form and ’ Zyn1p L2 i !
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References to
ISO ISO ISO
1 -1 1 - 11 -
Description Formula Result 0300 03;00 0300-3
E: Formula, T: Table,
F: Figure
tooth correction
factor on drive side
Load application
angle at tooth tip —
a =a - ° :
of virtual cylindrical Fanl1,D anlD ~7a1,D 27,315 E: 15
gear on drive side
h =
Fal,D
Bending moment
arm on drive side Mmn - dyan1,p N G1p £a01,D 5,098 mm E: 14
— | (cosyagp —sinyayp -tanapany p ) — === Zyny p-cos| =9 p |- +
2 My, 3 cosdp My,
6 hFal D
B COSAFan1,p
Tooth f f: _ mp
oot 1 form actor YFal,D _ - 2047 be
on drive side SEn1
b os @n1p
mmn
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References to

ISO ISO ISO
Description Formula Result 10300-1 10?;00- 10300-3
E: Formula, T: Table,
F: Figure
S
Lyp = hF—“l 1,190 E: 25
Fal,D
. s
Fnl
?trfss corctl‘e.ctlor?d Ggip = n 2910 E: 26
actor on drive side ZpFl'D
)
1,21+2,3/L 1,903 E: 24
Ysa1,p =(1,2+0,13 Ly p )-Gs1p alb
Relative surface
condition factor v
for Rz=16 pm and Y, _ ‘R —1.674-0529-(R 1/10
=—R —11,674-0,529-(Rz+1 :
through hardened RyrelT Yt ( ) 0972 E: 40
and case hardened
steels
Life factor for pinion Ynr1 1,000 T: 4
Stress correction Yer 2,000 E: 4
factor
Yx=1,05 - 0,01mmn
Size factor 1,000 E: 209
Set Yx = 1,0 sincq range is 0,8 < ¥x'< 1,0.
Bevel spiral angle 2
factor using lbm ags [ 1y .
according to Table B.6 Vs = c bl L0%7bgg | +1 1,909 E: 30
for Ivb BS a
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References to

ISO ISO ISO
Description Formula Result 10300-1 103200' 10300-3
E: Formula, T: Table,
F: Figure

b, =by /cos S 40,901 mm E: 34
where cos p.

lp =l - — 2 14,123 mm E: 35

cos 3,
Relative notch 1+ \[7' ' li(
sensitivity factor Vs rerr1 = X 1,004 E: 43
ty 1+ \/-7' “XT
Contact ratio factor,
Yy for 2y =2,095>1 | I* 0,625 E: 29
Tooth root stress formula for pinion

Nominal tooth FVl’lt

o = —Ye, Yo, Y. -Vpe oY, 2 :
root stress FO1-B1 =~ 1 "'Fa’fsa'fe 'S "1LS 310,4 N/mm E: 2

v " 'I'mn

Local tooth root stress | OF1-B1 =FF0-B1| Ka Ky -Kgp -Kpq 531,5 N/mm? E: 1
Permissible tooth OFp-B1 = OFlim|[ YsT "YNT *Y5 reit-B1 " YR¥elT-B1 " Yx 936,4 N/mm? E: 4
root stress
Calculated safety Trpib1
for tooth root Srip1 = — 1,762 E:5
strength on pinion OF1-p1
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Table B.9 — Calculation of tooth root strength for wheel

References to
.- ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Y-factors different from pinion
Geometry values for
wheel according to hao = hfp = khfp Myn 3,300 mm F: 2
Tables B.2 and B.3
T Paoz,p (1-sinaep ) —Sprap
EZD :(_—XSmZJ'mmn _hao 'tanaeD— a ° b 0,197 mm E:7
' 4 COS Qe
T Paoz,c (1-sindec ) =Syt
2 :(Z_X mzj-mmn—hao-tanaec— 2 =l K 0,197 mm E: 7
COS
Pao2p| h
Gyp=—el 20 Ly ~1,095 E: 8
’ m
Parameters mn mn
for wheel p h
02,C
Gy =— 0%y o ~1,095 E:8
mmn mn
2 T Ez,D T
HZ,D = o i - —1,035 E: 9
Zan,D 2 Mpyn 3
2 n EyeXm
HZ,C = o —— - —1,035 E:9
Zan,C 2 Man 3
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References to

e es ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Iteration starting Z'GD a Initial: 59,046° E: 10
Wlth 19=T[/6 until (lgnew ,C =—'-~tan.9D'c _HD,C ) .
_ 19) < 0,000 001 ZvnD'C Final: 58,527 E: 10
Tooth root G
. (m 2,D Pa02,D
chordal thickness SFn2,0 = Mmn| Zyn2,p -Sln(— -%p j + My \/5?[ -2 j 5,674 mm E: 11
on drive side 3 cosshp My,
Tooth root G
. (m 2,C Pa02,c
chordal thickness SEn2,¢c =Mmn| Zvn2,c 'Sln(— - .92'C j +Myn x/§[ -2 j 5,674 mm E: 11
on coast side 3 cosdc My,
Tooth root chord Skn2 =0,5-5gh2,p 0,5 Spna ¢ 5,674 mm E: 12
. . 2
Fillet radius 3 2-Gyp My
at contact point PF2,D =Pao2,p + > 1,369 mm E: 13
of 30° tangent coshp ‘(Zan,D '(COS %D ) —2:-Gp )
Normal pressure dvan,D
angle at tooth tip d, o p = arcgos | ——— 20,841° E: 16
on drive side dvanZ,D
Auxiliary angle 1
for tooth form _ n ; ;
=—1 - —+2(x -taneayn +x +inva,p —inva ° .

and tooth correction JEVAY Zon ] [2 (Xhm2 eD T sm2 )} eD an2,D 0,159 E: 17
factor on drive side '
Load application
angle at tooth ti _ _ o

& P QFan2,D = Xanp,D ~Va2d 20,682 E: 15

of virtual cylindrical

gear on drive side
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References to

e es ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
hpaop =
Bending moment
d G 4,972 mm E: 14
N mn . van2,D T 2D £a02,D ,
arm on drive side 5 '{(COS Yha,p —SiNYa2p tANApan2 p ) —————Zyn2p ‘Cos(g—gz,nj— + }
Mpn cos ‘92,D My
hglap
6-—+——-cos aFanz‘D
mmn
Tooth form factor Yeazp = 5 2,403 E: 6
on drive side s
ii) -COS anZ,D
mmn
. Sp A
Stress corre'ctlor? LaZ,D _ _“Fnj 1141 E: 25
factor on drive side hFaz b
SFn2
952D = i 2,073 E: 26
"PF2)D
ess)
1,21+2;3/4. 1,690 E: 24
Ysa2p = (1:2 10,13-Lyzp )'CIsz,D azp
Relative surface
condition factor for v
=R L1,674-0,529"(Rz+1 :
through hardened RyrelT Yot ( ) 0,972 E: 40

and case hardened
steels
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References to

i s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure

Bevel spiral angle 5
factor using I, ags ( Ity
according to Table B.6 Ygs = Chs |4 105 bgs | +1 1,909 E:30
for I, a

b, =b, /cosp, 40,901 mm E: 34
where co$ f3

lyp =l -—F—22 14,123 mm E: 35

cas B,
Relative notch 1+{lp" 1 %(
sensitivity factor Vs reir2 = X 0,996 E: 43
Y 1+4p" 27
Contact ratio factor, Y 0.625 E: 29
Y, for ey =2,095>1 g ) :
Tooth noot stress formula for wheel
Nominal tooth o :_Pth 'Y 'Y 'Y 'Y 'Y 3236 N 2 E: 2
oot Stress F02-B1 = Fa "fsa "Te IBs 11§ 6 N/mm -
v ["'mn

Local tooth root OF2-B1 =OF04-B1 Ka Ky -Kgg - Kg4 554,1 N/mm? E: 1
stress
Permissible _ Ve Yo Y. .Y 2

OFP2-B1 = 9F}im " IST "'NT, X5 relT 2-B1 " YRrelT-B1 " ¥X 929,0 N/mm E: 4
tooth root stress
Calculated safety o
for tooth root Sprp1 = —IheBl 1,677 E:5
strength on wheel Orp-BI
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B.3 Calculation of Sample 2 ac«

rording to Method B2

Table B.10 — Calculation of surface durability (macropitting)

References to

- ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula,T: Table, F: Figure
Approximate values for application factors
b,
Relative facewidth by rel =— 7,412 E:B.1
Mgy 2
Relative mean 1 ftanoy
back cone distance Rmptl = 7,078 E:B.2
on pinion Met2
Relative mean R »ttand,
back cone distance Rmpt2 =— 47,443 E:B.2
on wheel Met2
Angle between Zq -COSO.
direction of contact COt(gmp —A)=cot gmp '{1,04' 1 S5 2 COt(lO,lSOO) E:B.3
and the pitch tangent Zy €080y *COS
; coqy . b
Face contact ratio g = Bm2 +sin By |- 2 2763 E:BS
for hypoid gears cot (g‘mp - }L) - My
Relative mean Rmp 1
virtual pitch vnl — S 17,128 E:B.6
radius on pinion cos“ff 1
Relative mean Rmp i
virtual pitch Fon2 = 21 7 77,696 E:B.6
radius on wheel cos“ff &
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Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 | 10300-3

E: Formula,T: Table, F: Figure

Relative centre
distance

94,824

E:B.7

Relative mean
virtual dedendum
on pinion

h h

vim1l ~ fmi

0,620

E: B.8

Relative mean
virtual dedendum
on wheel

h

vfm2 ~ hfmZ

1,011

E:B.8

Relative virtual
tooth thickness
on pinion

S N

vmnl ~ “my

1,216

E:B.9

Relative virtual
tooth thickness
on wheel

0,801

E:B.9

Relative mean
virtual tip radius
on pinion

17,976

E: B.10

Relative mean
virtual tip radius
on wheel

78,152

E:B.10

Angular pitch of
virtual cylindrical
wheel (required in
1SO 10300-3:2023,
7.4.5)

Mg -1

vn 2

1,511°

E:B.11

Relative edge radius
of tool on pinion

[m

pvaOl = paO

Tet2

~

E:B.12
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References to

P ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula,T: Table, F: Figure
Relative edge radius _
of tool on wheel Pvaz = Pao /mEtz 0.296 E: B.12
Virtual spiral angle _ _ o
for hypoid gears ﬂ" B ﬂml lr 48,272 E:B.13
R -tan ¢, - t +R -tanod,q -t
where tan (S — A ) = —22 andg; -tan Sy + Ry -tand,g -tan S, tan(48,272°) E:B.15
Rmz -tan 5f2 + le -tan 631
T
Adjusted pressure angle | o, =d,p - €0S0; -cos B0 / 2y 19,381° E:B.16
Base virtual helix angle sin S, =sin|f, -cosa, sin(44,750°) E:B.17
base radius on pinion | "ot ="t 105 16158 || E:Ba8
base rediusonwheal | ¥on2 ~Tnz {05% 73293 || E:Bas
Relative length of
action from pinion 2 2 ) )
tip to pitch circle vana =N'val ~Tvbn1 ~Tvn1 "SI, 2,194 E:B.19
in the normal section
Relative length of
action from wheel 2 2 ! )
tip to pitch circle vanr =\Tvap ~Tvbn2 ~Tvn2 S, 1345 E:B.20
in the normal section
Relative length of
acti(?n in normal 9von = Ivora % 9onr 3,539 E:B.21
section
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula,T: Table, F: Figure

Relative mean
normal pitch of
virtual cylindrical gear

2,0m Mon

cosa coszﬂml + coszﬂmz +2,0 tanza

a d

3,417

E: B.22

Profile contact
ratio in mean
normal section

1,036

E: B.23

Profile contact
ratio in mean
transverse section

0,522

E: B.24

Modified contact
ratio for bevel gears
without hypoid offset

2,812

E: B.25

Contact shift factor,
see also

ISO 10300-2:2023,
Figure B.7

_Z1

- 4,0 z4

0,156

E: B.26

Macropitting resistance geometry factor

Angle between
contact direction
and tooth tangent
in pitch plane

COt(:Bml _2’1

COSGyp

): Cosﬂml 'CosﬂmZ 'tan(ﬂml _ﬂ'r)

—tan B,

cot(46,710°)

E: 24
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Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 | 10300-3

E: Formula,T: Table, F: Figure

Angle between
projection of
pinion axis and
direction of
contact in pitch
plane

A1 =Pm1 _(

Bml _ﬂ’l)

3,288°

Angle of contact
line relative to
the root cone

sina,
tanw =

'tan(ﬂml _ﬂ”r)

COS Yy

tan(20,424°)

Mean base
spiral angle

1,0

oS Py =

an’ (B, — 4. )-cos’a, +1,0

cos(46,607°)

Relative mean
normal base pitch

TC- My,

-CoSa, -€oS By

Pnb =
Mgt

-c08(fm1 =)

1,995

Angle between
projection of
wheel axis and
direction of contact
in pitch plane

A2 :(ﬂml -

'r)_ﬂmz

9,663°

Relative base
facewidth

b,

Mgip -C

bs A,

7,518

Pressure angle
at point of load
application on pinion

COS ], =COS

aa . 1‘0_ (rval

—Tyn1 )«cos2

lel

r,

val ~Tvn1 +Rmpt1

c0s(25,626°)

© IS0 2024 - All rights reserved

125



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

References to

. e ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula,T: Table, F: Figure
Pressure angle roo_r ocoszﬁ
at point of load Cosap,, =cosja, - 1,0—( \;aZ _‘;n2)+R m2 COS(20,3080) E: 31
application on wheel vaz —‘vnz " mpt2
Radius of curvature
dif.ference betwee.n . e Rmpt1
point of load application | Pa1 = 2 -cosay (tanay —tana, ) 2,212 E: 32
and mean point on (c¢s Bm1)
pinion
Radius of curvature “R
i i I'va2 —[vn2 mpt2
difference b.etw.een point Pa2 = > PZ . cos ayy(tana; —tana, ) 1,345 E: 32
of load application and (cosBm2)
mean point on wheel
Radius of curvature .
change Pared = Cosﬂbm ('OAl * 'OAZ) 2,443 E:33
Relative length of action 2 2 .2 . 2 )
within the contact ellipse | 97 :\/pAmd (c0S fym )™ +bpy -(sin Sy ) >715 E: 34
Radius of relative profile curvature and load sharing ratio at critical point
Relative length of action Initial: 5 715 .
at critical point nitial: 5, :
ir.l contact ellipse g1 = 9727 —4,0-y2
(1t.erat10n starting Final: 5,653 E: 36
with y; = 0)
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References to

i s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula,T: Table, F: Figure
Initial: 323,766 E: 37
Relative length of action 3 3 (=X ) 3 k=y ) 3
considering Gyis =Ini +2, [g,ﬂ —4-k-pyp - (k-Pyp +2- )} Y [g,ﬂ —4-k-pyp (K- Py =20y )]
adjacent teeth =1 k=1
Final: 317,689 E: 37
3 3 Initial: 0,577 E: 38
Load sharing ratio ENI =Yn /9,7 s
Final: 0,569 E: 38
Relative length of G =g -p by /92 Initial: 3,214 E:39
contact line ¢~ It Farpd 7 Final: 3,179 E:39
Relative position change p2 05- Initial: 0,962 E: 40
Ared V1 19" PAred
along the path yn = rez —+k'-g.-tan f, +—osﬁ T — pay
of contact Iy bm Final: 0,878 E: 40
Sinzw.ca)salim .Cos(é’mp _ﬂ/l).cosll Initial: 0,695 E: 41
Intermediate value = — :
sin® (|Bm1 —41 )-sina, -cos i, Final: 0,695 E: 41
Relative profile radius Initial: 5,883 E: 42
of curvature Py = Rmptl ), G Gua
on pinion Final: 5,799 E: 42
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References to

. e ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula,T: Table, F: Figure
Relative profile radius Initial: 32,024 E: 42
of curvature Py = Rmptz ), G Gua .
on wheel Final: 32,109 E: 42
Relative radius , Initial: 4,970 E: 43
of profile curvature oy = P1P2|
between pinion t Py +p .
and wheel 1 2 Final: 4,912 E: 43
Inertia factor with 7 10 Initial: 1,0 E: 45
i— 4
&y > 2,0, Final: 1,0 E: 45
Macropitting resistance ZI _ ¢ Pr40Say My Initial: 0,174 E: 46
geometry factor bb -Zq 'Zi “ENI Mt Final: 0,173 E: 46
Facewidth factor
for 12,7 < by £ 79,8 mm Zpyw =0,004(92-b, +0,437 5 0,585 E: 48
Contact stress adjustment factor
for carburized case
hardened steel 2 0,967 E: 50
Elasticity factor
for a steel on 191,646 _
steel gear pair Z (N/mm?)1/2 E: 51
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References to

e es ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula,T: Table, F: Figure
Lubricant film influence factors
Product of the
lubricant influence Z1.ZyZR 0,906
factors
Work hardening factor
Work hardening factor Set Zw1 = Zw2 F 1,0 because pinion and wheel with equal hardness. 1,000
Life factor
Life factor ZNT 1,000 T: 6
K-factors

Cvi2 = Cvl + Cv2 0,547 T:3

Cv3 0,077 T:3
For virtual contact ratio, 0313 T-3
Eyy=2,812>2 vt ’ i

Cvs5,6 0,582 T:3

Cv7 0,944 T:3
Dynamic factor Kv-B 1,000 E: 15
Face load factor KHp-C 1,650 E: 28

Contact stress formula for drive and coast side
B .q-d. 182 z 2
Nominal contact stress OHO-B2 = mtl "mhOFW 2 Zyg 865,1 N/mm? E: 21
byiZ, dep -2
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula,T: Table, F: Figure

Contact stress OH-B2 =OHo4{B2 "KA 'KV KHﬂ ZA SO—HP—BZ 11271 N/mm2 E: 20
Permissible contact Chp_p2 = Cultim - ZnT - 21, - Zy - ZR - Zw 1359,0 N/mm? E: 22
stress
Calculated safety

Ooypl
factor for contact Sh gy = HPtB2 SH min 1,206 E: 23
stress for pinion o )

H-B2

and wheel
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Table B.11 — Calculation of tooth root strength on pinion and wheel

References to

i ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Geometry factor for hypoid gears (pinion and wheel)
Initial formulae
Drive flank pressure
angle in wheel root Apnf =Anp G52 -Sin By 15,252° E: 92
coordinates
Coast flank pressure
angle in wheel root Qcnr =g +Pr2 -Sin Sy 24,748° E: 93
coordinates
o -a
Average pressure angle Aq. = ( Dnff Cnf ) -4,748° E: 94
unbalance 1
2,0
Limit pressure an.gle n af =Aim — O -Sin S, -4,748° E: 95
wheel root coordinates
anp T %nc Wm Onp T%nC
Relative distance from I:hfmz ‘ tan( 20 + 20 "COR 20 0578 B 96
blade edge to centreline | g = ! ! ! ’ '
Met
9
Intermediate value np =tanap,f - _;b— P2 0,324 E: 97
sinap,s
9
Intermediate value Ne =—tanoqys ;b —Nyfm2 -0,171 E: 98
Sinac,s
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References to

i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
|74 o,p+a a,p+a
_m2 _pvaOZ .lisec[nD—HCJ_tan[nD—ncj}
Intermediate angle tan B, = 2,0{mgy, 2,0 2,0 tan(3,204°) E: 99
=
hyfinz = Pvao2
Intermediate angle (ﬁD - AO!) =5, — Ao,y 7,952° E: 100
Intermediate angle (Bc —Aa)={-B, - Aa, 1,543° E: 101
hygno — P
Intermediate value g1 = vim2 __Fva02 0,715 E: 102
cos f,

Wheel angle between g1 -sin(fBp —Aa
centreline and fillet tan AHD = 1 ( D ) tan(0,074°) E: 103
point on drive side vh2 —91 'COS(ﬁD _Aa)
Wheel angle between gy -sin( B —Aa
centreline and fillet tanAf; = 1 ( ¢ ) tan(0,014°) E: 104
point on coast side Pz —91 'COS(:BC —Aa)
Wheel angle between AG. = 0,, +A0, + A6, 0.799° E: 105
fillet points 2~ 20 ’ '
Relative vertical o — 91 - Cos(Bp=Aa)]-cos(Ab, —Ab
distance from pitch Y1 =ln2 —[ vz 71 ( D )] ( 2 D) 0,715 E: 106
circle to fillet point cos A‘QD
Relative horizontal r — g4 -CoS ﬂ —Aa)|-sin(A@, — A6
distance from X1 = [ vz ( D )] ( 2 D) 0,975 E: 107
centreline to fillet point COSA‘9D
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References to

Description Formula Result 1 0135(3)_1 1 0135(%-2 10135&_3
E: Formula, T: Table, F: Figure
Generated pressure
angle of wheel at fillet N2 = %pnd — At92 14,453° E: 108
point
Relative distance from
centreline to tool critical | #p1 =7p +tgnapns (Ayim1 +Ayfmz ) + Pvao1 " (S€Capys —tanap,e ) 0,919 E: 109
drive side fillet point
Jen
Relative distance from Hc1 =T —tapagcys - (hvfml + hvfmZ ) ~ Pva0i -(sec Oenf —tanacyg )+ m
centreline to tool critical et2 -1,018 E: 110
coast side fillet point NOTE SO 1§300-3:2023, Formula (110) contains a misprint in theldst term. The correct
formula has b¢en applied to this sample calculation.
Wheel angle between
cgnFrelmg anq crlt_lcal tanf ¢ = - D1 tan(0,673°) E: 111
pinion drive side fillet Moo + hvfml
point
Wheel angle between
mion constside fiver | A01s = — tan(-0,744°) E: 112
pin g2 + hvfml
point
Relative radius from tool Fonz |t Aofmt
centre to critical pinion Ry, = e 78,321 E: 113
drive side fillet point coppys
Relative radius from tool Fona |+ Popmt
centre to critical pinion Reo = R — 78,322 E: 114
coast side fillet point o0y
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References to
e e ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Initial: 1,511°
Op1 i
Final: 1,204°
Initial: -0,170 E: 115
Arl = vn2 '(eng.tanaf _1,0)
Wheel angle from Final: -0,135 E: 115
;‘;“Z;eg;‘ii;oﬁ:“’“ , ( R ) _ ( ) ) ( _ ) Initial: 2,499 E: 116
=\r_, +Ar |sin|a + —\r. ,sina -9
1 vn2 1 Dnf D1 vn2 Dnf rb Final: 2,111 E: 116
> > 3 Initial: 1,997 E: 117
hyo =\rya1 1(rvn1 —Ary )" -cos” (apps +6p1 ) —(ryn1 —Ary ) sinérpng +6p1 )
Final: 2,111 E: 117
Initial: 0,755°
Wheel angle from 20 ) N
centreline to tooth Final: 0,679
surface at critical fillet o Initial: 1.023 E: 118
point on drive side =r, -0 ing
#b1o =vn2 D20 Final: 0,919 E: 118
Initial: -0,755°
Wheel angle from Oc20 - :
centreline to tooth Final: -0,750
surface at critical fillet p Initial: -1,025 E: 119
point on coast side =r, ., -pC20 NI gip g
He1o =Fvn2 ¥+ Final: ~1,018 E: 119
Pinion angle from Opootaha; Y Op1otana;
centreline to tooth "n2 [e ° ~LOJE g |10 —e P 0
" . -3,070 E: 120
surface at critical drive
side fillet point Formula shallpe-Solved for 64, (as stated in ISO 10300-3).
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Pinion angle from
centreline to tooth
surface at critical coast
side fillet point

r

O, ta
C2o0
vn2 (e

Formula shall

'or 1,0) =r

vnl

(1’0 _ eHClotanaf )

be solved for 4, (as required in ISO 10300-3).

3,411°

E: 121

Wheel difference angle
between tool and
surface at drive side
fillet point

Abpy =0p1 4

—p2o

-0,006°

E: 122

Wheel difference angle
between tool and
surface at coast side
fillet point

Abc20 =013

—6c20

0,005°

E: 123

Pinion difference angle
between tool and
surface at drive side
fillet point

tanA@g,

Dlo ~ [

Rp) 2SInAGy,

A RDLZCOSA9

D20

tan(0,029°)

E: 124

Pinion difference angle
between tool and
surface at coast side
fillet point

tan AHClO =

Repo smA@CZO

"yn2 +Tyn1 — Repp cosAG.

20

tan(-0,025°)

E: 125

Pinion angle unbalance
between fillet points

%

001, A0, FA,

Dlo
AG, =

2,0

0,172°

E: 126

Pinion angle from
centreline to pinion tip

Arl = rvnl (

Formula shall

10— ec9DOtanozf j

be-solved for gy, (as stated in ISO 10300-3).

-5,436°

E: 127
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ISO/TR 10300-30:2024(E)

References to

Description Formula Result 10138(3)-1 10135(;:)-2 1013513)-3
E: Formula, T: Table, F: Figure
Initial: -0,504°
Op
Final: -0,452°
Wheel angle from —
centreline t9 tooth. AF=ryy -(egD ‘tanap 1,0) Initial: 0,057 E: 128
surface at pitch point Final: 0,051 E: 128
on drive side
N ( A ) ] ( o ) ( ) ) Initial: -0,067 E: 129
=\r r|) sin(a —|\r.,sina, . —g
vn2 Duf = “DJ \'vnz = Daf - Zrb Final: 0,000 E: 129
Initial: -0,542°
Op2
Final: -1,394°
Initial: 0,061 E: 133
Ary =ryn -(e b2 tanag —1,0)
Wheel angle from Final: 0,157 E: 133
centreline to fillet point Initial: <0116 E: 134
on drive flank h, =(r. . +|Ar, )sin|a +6,,)—|r., ,sina g — .
2 ( vn2 2) ( Dnf DZ) ( vn2 Dnf. rb) Final: -1,213 E: 134
> > > Initial: -1,504 E: 135
o =i\/’”va1 —(ryn1 +Ary )" -cos” (apgr +6p2 ) +(ryn1 +Arz )-sin(apns +6p2)
Final: -1,213 E: 135
Load sharing ratio for hypoid gears (pinion and wheel)
Load.sharing ratio for en 1,0 E: 136
hypoid gears
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ISO/TR 10300-30:2024(E)

References to

i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Tooth strength factor for hypoid gears (pinion and wheel)

Relative length of action
from pinion tip to pitch 2 2 i )
circle Ivan1 :\/h1 i+ (Ary —Ar)® =2,0-hy -(Ary —Ar)-sin(appf +6py ) 2171 E:137
in normal section
Relative length of action
from wheel tip to pitch Jvanz = \jh% (A, —Ar)2 —2,0-hy-(Ar, —Ar)-sin(apys +6p>) 1,243 E: 138
circle in normal section
Relative length of action
in gvan’hyp =94om1 T 9van2 3,414 E: 139
normal section
Profile contact ratio in —

& = .
mean normal section venhyp = Jyan,hyp / Prn 0,999 E: 140
Modified contact ratio 2 2 .
for hypoid gears Evy =\|Evanjhyp T €vp 2,939 E: 141
Profile load sharing - 0,0 E: 143
factor
Lengthwise load sharing & 2,939 E: 145
factor
Relative length of action Pmn 'gsan,hyp 0,5'837, Eyp €y -k’
from pinion tip to point Jvan3 = > +&r |[—9vani1 1,419 E: 146
of load application Eyy £V an,hyp Eva
Relative length of action Pmy 'ggom,hyp 0,5'83}, Eyp ép k'
from wheel tip to point Ivana = > +&f |=9van2 1,419 E: 147
of load application vy 2 e
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ISO/TR 10300-30:2024(E)

References to

i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Relative length of action
to point of load 911,2 =9ven hyp ~Gvem3 4 1,994 E: 148
application
Initial: -0,755
Op3
Final: 0,629°
Initial: 0,085 E: 149
. Arg _ran'(e o3 tanar _1,0)
Wheel angle from pinion Final: -0,071 E: 149
tip to point of load l c
et Initial: -0,390 E: 150
application h, =(r._, +|Ar; |sin|a +6, r.,sina ‘
= - -9
3 ( vn2 3) ( vDnf D3) ( vn2 vDnf rb) Final: 1,381 E: 150
\/ 5 5 5 Initial: 1,410 E: 151
hy, = 4 —(Ar; —Ar)”-cos” (appf +6p3 ) —|Arz —Arsin(apqs + 6,
30 =\ Gvan] —(Ar3 ) (ctpnf +60p3) —|Ars sin(apns +6p3 ) Final: 1,381 E: 151
Initial: 0,504
Op4 .
Final: 0,629
Pinion angle from wheel Initial: -0,057 E: 152
tip to point of load Ary =ryno (é Op4 tanay —1,0) :
application Final: -0,071 E: 152
=\r_, +Ar, |sin|«a # —|r,. ,sina -9
4 vn2 4 vDnf D4 vn2 vDnf rb Final: 1,381 E: 153
\/ > > > Initial: 1,386 E: 154
hy, = 1 —(Ar, <A)” -cos” (a + 6, —|Ary, —Ar|-sin(«a +6,
40 =\ Gvang —(Ary ) (Gpnf +6pa) —|Ary |-sin(apnf +0p4) Final: 1,381 E: 154
Relative distance from r L +Ar)-cos(an..c +6
pitch circle to point of AnNg = ( iy 3) ( Dnf ~ D3 ) —Im2 -0,594 E: 155
load application Cosap N2
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ISO/TR 10300-30:2024(E)

References to

Description Formula Result 10135(2)_1 101350%_2 10135(%_3
E: Formula, T: Table, F: Figure
Angle between centre Initial: 30 505°
line and line from point | Y
of load application and 200 _ .
fillet point on wheel Final: 48,615
Relative horizontal Initial: 0,720 E: 156
distance from centreline | SN2 =X1 —/}a02 C0S X200
to critical fillet point Final: 0,779 E: 156
Relative vertical Initial: 0,865 E: 157
d.lstance fr.or.n plt.Ch V2 = ¥1 + Pobog 510 200
circle to critical fillet Final: 0937 E: 157
point '
Relative wheel load Initial: 0,271 E: 158
height at weakest hy, =y, + Ar,
section N2 72 TLN2 Final: 0,343 E: 158
s Initial: 0,611 E: 159
- _ N2

Auxiliary value hy2o ==

2,0-tanay,, Final: 0,343 E: 159
Wheel tooth strength sk
e & Xy = N2 1,769 E: 160

hNZ

Pinion angle from pitch | Ary =ry,; -(1 0—e?ps-tanas )
point to point of load -2,848° E: 161
application Formula shallpe solved for &5, (as stated in ISO 10300-3).
Plrlnon pressure apglg at Nt = ot + Ot TOhs + 2O, 18,902° E: 162
point of load application
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ISO/TR 10300-30:2024(E)

References to

- ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

Pinion radial distanceto | .~ _ (rvnl 1A )'COS(aan +6py ) 17.486 E: 163
point of load application | 410 cosay1 ’ .

Start of iteration with Initial: 40,0°

Opy = 0yp T ¢ Do Final: 30,920°

Initial (first
pass): 0,755°

Final (first
Wheel angle between pass): 1,182°

centreline and pinion 5200 —
fillet (enclosed iteration) Imt;al (lass;
pass): 0,755°

Final (last pass):
1,428°

Initial (first
pass): 77,611

Final (first

B200 -tanag pass): 77,563 E: 164
Initial (last

pass): 77,611

AI”S =rvn2'e

Final (last pass):
77,535

© IS0 2024 - All rights reserved

140


https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Wheel angle between
centreline and pinion
fillet (enclosed iteration)

I,

vn2 T hvfml ~ Pyall _Ar5 "COS 0D200

Hp2 =

tan apo

Initial (first
pass): 0,612

Final (first
pass): 0,681

Initial (last
pass): 0,858

Final (last pass):

1,013

E: 165

Hp = Ars-sin

9D200

Initial (first
pass): 1,023

Final (first
pass): 1,600

Initial (last
pass): 1,023

Final (last pass):

1,932

E: 166

Pinion angle between
centreline and pinion
fillet

Fonz .(eé’DzOo faner _ 1’0) =Fyn1 .(1’0_69D100 ‘tanay )

Formula shall

be solved for 64,4 (as'stated in ISO 10300-3).

Initial: -5,338°

Final: -6,441°

E: 167

Wheel rotation through
path of action

Hp1.=Pya01°€0SAp,

tan 0L20 =

<ﬁ

2 + Ayt Pya01 + Pyao1 *SINAD,

Initial:
tan(0,562°)

Final:
tan(0,549°)

E: 168
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ISO/TR 10300-30:2024(E)

References to

i . ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
\éVheel angle}?if?erer.lce Initial: —0,620°
etween path of action _ _ )
and tooth surface at AgDZOO a QLZO 0D200 Final: s E:169
pinion fillet inal: -0,879
Relative wheel radius to Migo = Iyn2 HMvfin1 ~Pvao1 + Pvao1 *SiNAp, Initial: 78,249 E: 170
P . . 0 - .
pinion fillet point cost 5, Final: 78,223
Initial:
Pinion angle to fillet tanAd A M0 *SINAbp54, tan(2,923°) B 171
point Dloo 1 ek . -COSAG Final: '
vn2 T 'vnl T 'L2o D200 at:
tan(4,131°)
Relative pinion radius to Mt = Iyn2 Tfvn1 ~T.20 'COSAHDZOO Initial: 16,602 E: 172
. . 0 - .
fillet point oS Abp1 0 Final: 16,654
Pinion angle from centre Initial: 2,587°
AG, — 0 =A0Q, -6 —A@ :
line to fillet point ( 1 Llo 1 Dloo Dloo Final: 2,482° E:173
ﬁ“gle Zelt_""eef“ centre . Initial: 33,480°
ine and line from poin _ _f n )
of load application and %1 = %o ~ 200 0D100 _ j E:174
fillet point on pinion Final: 23,051
Relative horizontal Initial: 0,749
distance to critical fillet | SN1 =7L10 SIN(AO; —Ofs) E: 175
point Final: 0,721
Relative pinion load Initial: 0,901
height at weakest hn1 =Ta10 —TiGeyCos(AO; —61,) R E: 176
SeCtion TTHTar—o;0 %7
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ISO/TR 10300-30:2024(E)

References to
i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
SN1 Initial: 0,567

Auxiliary value hyio =——T1T— E: 177

2,0-tan Final: 0,847

ini h h Sk
Pinion tooth strengt x.. —_N1 0,614 E: 178
factor N1 h
N1
Tooth form factor for hypoid gears (pinion and wheel)
2 1

quth form factor for Y, == 0,453 E: 179
pinion 3 ( 1 tanap N j

LAXN] 3sn1

1

Tooth form factor for Yy, == 1,465 E: 179
wheel 3 1| tanopy;

[\xng 3sn2 /]

Transverse.radius to point of load application (pinion and wheel)
; bl *Evofn,hyp "€v
Mean facewidth of b1 = o 10,203 mm E: 180
pinion £y
b, *Evafn,hyp “évf
Mean facewidth of wheel | k2 = 2 9,592 mm E: 180
2
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ISO/TR 10300-30:2024(E)

References to

i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
- , bi-g¢-&yp
Cont‘?\c.t shift due to load X001 =K' by} S 1,587 mm E: 181
for pinion &
vy
. bz *Ef 'Svﬁ
Eonta}ft slhlft due to load Xogy =k'-by] + i 1492 mm E: 182
or whee Eyy
Transverse radius to r .(X +R )
tlL 1 2
point of load application "my01 = P ROO = +(r410 —In1 )'metZ 28,693 mm E: 183
for pinion m2
Transverse radius to r -(X +R )
tp 2 2
point of load application | Iy 02 = = ROO - +An N2 Mar2 69,922 mm E: 184
for wheel m2
Tooth fillet radius at root diameter (pinion and wheel)
2
oot anthanpnon | ot =7 LA,
P yn1 7 hvfml ~ Pvaol
Relative fillet radius at ~ (hygho — Pvanz )2 N 0303 E: 185
root of tooth on wheel (o A PR Pva02 ’ '
vn2 vfmz-~Pva02
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ISO/TR 10300-30:2024(E)

References to

i . ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Stress concentration and correction factor (pinion and wheel)
Stress concentration M 0
- 29Nn1 25y1
and stress correction Yf1 =L+ 1= ERE\E 1,945 E: 186
factor on pinion I bl h
Stress concentration M 0
- 29N2 25y
and stress correction Yf2 =L+ 4= e 2,728 E: 186
factor on wheel I e h o
L =0,325454[5-0,007 272 7 a, 0,196 E: 187
where M =0,3318182 - 0,009 0909 o, 0,170 E: 188
0=0,268 1818 + 0,009 090 9 o, 0,430 E: 189
Inertia factor
Inertia factor when
Yi 1,0 E: 191
gvy >2,0
Calculated effective facewidth
Projected length of the b 2
instantaneous contact _ D1°Gvgn 91 (cos By )
. Ik1 = 3,354 mm E: 193
line in the tooth length- 2
. . . . 9y
wise direction (pinion)
Projected length of the 2
i by Gygn - 9y2 (€08 Byp, )
instantaneous contact gz = vgn J] v 3154 mm E: 193

line in the tooth length-
wise direction (wheel)

g5
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ISO/TR 10300-30:2024(E)

References to

Description Formula Result 10135(2)_1 10135(%_2 10135(%_3
E: Formula, T: Table, F: Figure
: b g X
Toe 1.n_crement Ab{l 1 K1 ool 19,742 mm E: 194
on pinion 2cosP, 4 cosf 4
; b, —g X
Toe 1;11cr(lement Ab{z __2 K2 002 15,268 mm E: 194
on whee 2cosP, cosf,
. , f— g X
Heel.lgcrement Ab., = K1 __ ‘ool 24 681 mm E: 195
on pinion 2cos Bml Cosﬂml
. , —lg X
Heel increment AD, = K2 002 19,088 mm E: 195
on wheel 2cosB, cosp .,
Calculated effective Abil Abyq
facewidth on pinion bee1 =Cram N1 7COS Bt arctan[ ) +arctan .k +9k1 25,435 E: 202
L mm ‘N1 mm ‘N1
Calculated effective I Ab;y Abe2
b.r =C. ANy *COS B * arctan(— +arctan| ——— | |+g 18,104 E: 202
; ce2 mm '[N2 m2 K2 ) :
facewidth on wheel | Crom (M Crum N2
Basic formula of geometry factor (pinion and wheel)
Y "myo1 big™ m
g)ior?sfsﬁ factor Y]l _ 1 __my01 Zel mtl 0,203 S
P Yipro Y Topd™Chy My
Geometry factor Y. = Y ; fmy02 ) beez My _
for wheel 2y . XS r b m 0,266 E:59
£2 6N Tmprz D2 et2
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ISO/TR 10300-30:2024(E)

References to

e e ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Root stress adjustment
factor for carburized Ya 1,075 E: 203
case hardened steel
Relative surface condition factor

Relat-n./e surface Yigelt 1,0 E: 204
condition factor
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ISO/TR 10300-30:2024(E)

References to

... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Relative notch sensitivity factor
_ S
Q182 = ol 1,736 E: 205
’ rrrfl
Notch parameter
Sn3
Oos =71 1,286 E: 205
2-ri,
Relative notch
sensitivity factor YsrelT 1 1,0 E: 206
for pinion
Relative notch
sensitivity factor YsRrelT 2 0,95 E: 206
for wheel
K-factors
Face load factor Krp 1,556 E: 32
Transverse load factor Krq 1,0 E: 40
Tooth root stress formula (pinion and wheel)
. F m Y
mt1 mtl Al
Nominal to.ot.h root CroLB2 = . . 390.4 N/mmz E: 55
stress on pinion h m2 Y-
1 etz Y
Tooth root stress OF1-B2 = OF0]-B2 " Ka2K5 -Krp Ky 668,3 N/mm? E: 52

on pinion
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ISO/TR 10300-30:2024(E)

References to

i . ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
. F m Y
Nominal tooth root _ Imt2 mt2 A2
stress on wheel F02-B2 b 2 Y 315,7 N/mm E: 55
2 m 2
et2 J
Tooth root stress OFa-B2 = Trop-p2 Ka Ky Kip - Kpg 540,4 N/mm?2 E: 52
on wheel
Permissible tooth root stress (pinion and wheel)
Permissibl th
ermissible tooth OFpP1-B2 = OFflim " YST "YNT " Y5 reiT-B2 YR relT-B2 " Yx 960 N/mm? E: 57
root stress on pinion
Permissibl th
ermissible too OFp2-B2 = OFJlim " YsT "YNT Y5 reiT-B2 " YR reit-B2 " Yx 912 N/mm? E: 57
root stress on wheel
Calculated safety factors (pinion and wheel)
lculat f OFR1-B2
e
pinion el B2
lcul f O Hp2-
Calculated safety SFZ—BZ _ _HP2-B2 1,688 E: 58
factor for wheel Olp_po
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B.4 Calculation of Sample 2 acc

ISO/TR 10300-30:2024(E)

Table B.12 — Virtual cylindrical gears

rording to local calculation method for surface durability - Method B1 local

ised

References to

e es ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Length of path of contact 1 / 2 2 . 2 2 ;
in transverse section Iva = Gval HYva2 = E dval _dvbl _dvl SNy |+ dvaZ _dva _dVZ *SINGKyyet 10,435 mm E:A49
Point A on the
transverse path of gy (A)=—gh> - 4,004 mm E: A47
contact
Point E on the
transverse path of gy (E) = gyai 6,431 mm E: A48
contact
-4,004 mm
-2,960 mm
-1,917 mm
-0,873 mm
. 1=2-k) 0,170 mm
Contact point Y on the Jy (Y) =gy ( A)+ks Gve +Y'M withY=0..i,i=10
transverse path of 1 1,214 mm E: A.50
contact Note that in all following equations.gy is a function of Y (gy = gv (Y)) 2,257 mm
3,301 mm
4,344 mm
5,387 mm
6,431 mm
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

Distance of the middle
contact line in the zone
of action

fm,Y = (gvaZ

—Jva /2+9Y)'Cosﬂvb

-3,936 mm
-3,149 mm
-2,362 mm
-1,575 mm
-0,787 mm
0,000 mm
0,787 mm
1,575 mm
2,362 mm
3,149 mm
3,936 mm

E: A51

Coordinates of the ends
of the contact line

fy -co

. by efr )1
Sﬂvb+tanﬂvb [fY 'Slnﬂvb + v; J""E'(gva +bv,eff -tany)

X1y~

x1,y=0 for xq

X1y = bvet for

tany +tan B,

y <0

X1,y > bv,eff

12,440 mm
13,536 mm
14,633 mm
15,729 mm
16,825 mm
17,922 mm
19,018 mm
20,114 mm
21,210 mm
22,307 mm
23,403 mm

E: A56
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Coordinates of the ends
of the contact line

fy -co

L
2

. by eff
5 Pyp +tan By, (fY -sin By, + = ) (gva —by eff 'tan7)

2

X2y~

tany +tan S,

x2vy=0 forxjv<0

X2y = bvert for

X2y > bv,eff

1,477 mm
2,573 mm
3,670 mm
4,766 mm
5,862 mm
6,959 mm
8,055 mm
9,151 mm
10,247 mm
11,344 mm
12,440 mm

E: A57

Coordinates of the ends
of the contact line

Yiy="X1Yy

b
tan S, + fy -cos B, +tan By, ( fy -sin B, + v,zeff ]

-5,217 mm
-5,128 mm
-5,038 mm
-4,948 mm
-4,858 mm
-4,769 mm
-4,679 mm
-4,589 mm
-4,499 mm
-4,410 mm
-4,320 mm

E: A58
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Coordinates of the ends
of the contact line

Yoy =Xy

b
tan B, + fy -cos By, +tan S, (fY -sin B, + V,Zeff j

4,320 mm
4,410 mm
4,499 mm
4,589 mm
4,679 mm
4,769 mm
4,858 mm
4,948 mm
5,038 mm
5,128 mm
5,217 mm

E: A58

correction factor for the
length of contact lines

Cip,y = [1—

f_Y 2 J1- bv,eff ’
fmax bv

0,074
0,076
0,077
0,077
0,078
0,078
0,078
0,077
0,077
0,076
0,074

E: A61
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Theoretical length of
contact line

Imbo,y = \/(X

Y —X2y )2 +(J’1,Y —V2Y )2

14,531 mm
14,531 mm
14,531 mm
14,531 mm
14,531 mm
14,531 mm
14,531 mm
14,531 mm
14,531 mm
14,531 mm
14,531 mm

E: A.60

Length of contact line

Imb,Y :ImbO,ﬁ

1 '(I_Clb,Y)

13,451 mm
13,431 mm
13,416 mm
13,405 mm
13,399 mm
13,397 mm
13,399 mm
13,405 mm
13,416 mm
13,431 mm
13,451 mm

E: A.59
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

Distance of the top
contact line in the zone
of action

ft,Y :fm,Y H Dyet ’Cosﬂvb

3,856 mm
4,644 mm
5,431 mm
6,218 mm
7,005 mm
7,793 mm
8,580 mm
9,367 mm
10,154 mm
10,942 mm
11,729 mm

E: A52

Coordinates of the ends
of the contact line

1

. bv,eff
fY 'Cosﬂvb + tarlﬂvb ' fY 'Slnﬂvb + 2 +E'(gva +bv,eff -tany)

X1y~

x1,y=0 for xq

X1y = bvet for

tany +tan B,
v<0

X1,y > bv,eff

23,292 mm
24,388 mm
24,880 mm
24,880 mm
24,880 mm
24,880 mm
24,880 mm
24,880 mm
24,880 mm
24,880 mm
24,880 mm

E: A56
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Coordinates of the ends
of the contact line

fy -co

. by eff 1
Sﬁvb"'tanﬂvb'(fY'smﬁvb"‘ V'Ze )—E-(gm —by ¢ff -tany)

X2y~

x2y=0 for xy

X2y = bvert for

tany +tan S,

y <0

X2y > bv,eff

12,329 mm
13,425 mm
14,521 mm
15,618 mm
16,714 mm
17,810 mm
18,907 mm
20,003 mm
21,099 mm
22,196 mm
23,292 mm

E: A57

Coordinates of the ends
of the contact line

Yiy="X1Yy

b
tan S, + fy -cos B, +tan By, ( fy -sin B, + v,zeff ]

-4,329 mm
-4,239 mm
-3,624 mm
-2,580 mm
-1,537 mm
-0,493 mm
0,550 mm
1,594 mm
2,637 mm
3,681 mm
4,724 mm

E: A58
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ISO/TR 10300-30:2024(E)

References to

ISO ISO ISO

Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

5,208 mm
5,298 mm
5,388 mm
5,477 mm

j 5,567 mm

Coordinates of the ends bv,eff

of the contact line

5,657 mm E: A.58
5,747 mm
5,836 mm
5,926 mm
6,016 mm
6,106 mm

.yZ,Y :_XZ,Y tanﬁvb +fY 'COS:BVb +tan:Bvb (fY 'Sinﬂvb +

0,074
0,073
0,071
0,068
JZ 0,065

0,062 E: A61
0,058
0,054
0,048
0,041
0,032

length of contact lines Smax b,

Correction factor for the Cioy = [1_ fy jz J . (1_ by eff
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ISO/TR 10300-30:2024(E)

References to

L ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

14,531 mm
14,531 mm
13,730 mm
12,277 mm
10,823 mm
9,370 mm E: A.60
7,917 mm
6,464 mm
5,011 mm
3,558 mm
2,105 mm

Theoretical length of
lipo,y = \/ (X 1

2 2
contact line Y _XZ.Y) +(y1,Y _y2,Y)

13,449 mm
13,473 mm
12,758 mm
11,438 mm
10,115 mm
Length of contact line Itb,Y :ItbO,Y (1_Clb,Y) 8,788 mm E: A.59
7,457 mm
6,118 mm
4,771 mm
3,412 mm
2,037 mm
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

Distance of the root
contact line in the zone
of action

fr,Y :fm,Y T Pvet 'Cosﬂvb

-11,729 mm
-10,942 mm
-10,154 mm
-9,367 mm
-8,580 mm
-7,793 mm
-7,005 mm
-6,218 mm
-5,431 mm
-4,644 mm
-3,856 mm

E: A53

Coordinates of the ends
of the contact line

1

. bv,eff
fY 'Cosﬂvb + tarlﬂvb ' fY 'Slnﬂvb + 2 +E'(gva +bv,eff -tany)

X1y~

x1,y=0 for xq

X1y = bvet for

tany +tan B,
v<0

X1,y > bv,eff

1,588 mm
2,684 mm
3,781 mm
4,877 mm
5,973 mm
7,070 mm
8,166 mm
9,262 mm
10,359 mm
11,455 mm
12,551 mm

E: A56

© IS0 2024 - All rights reserved

159



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Coordinates of the ends
of the contact line

fy -co

. by eff 1
Sﬁvb"'tanﬂvb'(fY'smﬁvb"‘ V'Ze )—E-(gm —by ¢ff -tany)

X2y~

x2y=0 for xy

X2y = bvert for

tany +tan S,

y <0

X2y > bv,eff

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,492 mm
1,588 mm

E: A57

Coordinates of the ends
of the contact line

Yiy="X1Yy

b
tan S, + fy -cos B, +tan By, ( fy -sin B, + v,zeff ]

-6,106 mm
-6,016 mm
-5,926 mm
-5,836 mm
-5,747 mm
-5,657 mm
-5,567 mm
-5,477 mm
-5,388 mm
-5,298 mm
-5,208 mm

E: A58

© IS0 2024 - All rights reserved

160



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Coordinates of the ends
of the contact line

Yoy =Xy

b
tan B, + fy -cos By, +tan S, (fY -sin B, + V,Zeff j

-4,724 mm
-3,681 mm
-2,637 mm
-1,594 mm
-0,550 mm
0,493 mm
1,537 mm
2,580 mm
3,624 mm
4,239 mm
4,329 mm

E: A58

Correction factor for the
length of contact lines

Cip,y = [1—

f_Y 2 J1- bv,eff ’
fmax bv

0,032
0,041
0,048
0,054
0,058
0,062
0,065
0,068
0,071
0,073
0,074

E: A61
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Theoretical length of
contact line

Lpo,y =\j(x1 Yy~ X2y )2 +(y1iy — Y2y )2

2,105 mm
3,558 mm
5,011 mm
6,464 mm
7,917 mm
9,370 mm
10,823 mm
12,277 mm
13,730 mm
14,531 mm
14,531 mm

E: A.60

Length of contact line

Irb,Y :IrbO,Y

(1-Cpy)

2,037 mm
3,412 mm
4,771 mm
6,118 mm
7,457 mm
8,788 mm
10,115 mm
11,438 mm
12,758 mm
13,473 mm
13,449 mm

E: A.59
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

Related peak load for
calculating the load
sharing factor

Pey =

y

max

eLs
=1—(%] with ers = 3
max

0,973
0,953
0,925
0,887
0,839
0,778
0,704
0,614
0,509
0,385
0,243

E: A7

Related peak load for
calculating the load
sharing factor

Wy

*
Pmy =
max

€Ls
=1 —[||§m'Y D with ers = 3
max

0,971
0,985
0,994
0,998
1,000
1,000
1,000
0,998
0,994
0,985
0,971

E: A7
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Related peak load for
calculating the load
sharing factor

bry =
max

:1_( |fr,Y|
|fmax|

eLs
with ers =3

0,243
0,385
0,509
0,614
0,704
0,778
0,839
0,887
0,925
0,953
0,973

E: A7

Related area for
calculating the load
sharing factor X g

Ay ==}

*

vy iy

10,278 mm
10,085 mm
9,267 mm
7,970 mm
6,663 mm
5,370 mm
4,121 mm
2,952 mm
1,906 mm
1,033 mm
0,389 mm

E: A6
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Related area for
calculating the load
sharing factor X g

S|

m,Y

*
“Pmy 'Imb,Y

10,262 mm
10,394 mm
10,472 mm
10,509 mm
10,521 mm
10,522 mm
10,521 mm
10,509 mm
10,472 mm
10,394 mm
10,262 mm

E: A6

Related area for
calculating the load
sharing factor X g

Ay =—-T-|

r,Y 'lrb,Y

0,389 mm
1,033 mm
1,906 mm
2,952 mm
4,121 mm
5,370 mm
6,663 mm
7,970 mm
9,267 mm
10,085 mm
10,278 mm

E: A6
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ISO/TR 10300-30:2024(E)

References to

ISO ISO ISO

Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

0,700
0,695
0,696
0,700

Local load distributi A, 0,703
ot CACASIRIEON ) Zi sy = = 0,703 E:AS5
Ay +Amy +Ary 0,703

0,700
0,696
0,695
0,700

1,176
1,119
1,071
1,030
Xy = tan ayey 0,994
Curvature factor (dyq [2-sinaye +9y)  [(dyy /2-sinaye — gy ) 0,963 E: A.63

\/ dvbl /2 \/ dvb2 /2 0,935
0,910
0,888
0,868
0,850
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Local equivalent radius
of curvature vertical to
the contact line in the
contact point Y

Prel,Y = Prel |

%)=

12,970 mm
14,311 mm
15,617 mm
16,888 mm
18,126 mm
19,328 mm
20,496 mm
21,630 mm
22,729 mm
23,793 mm
24,823 mm

E: A.62

Auxiliary variable

1,538

E: 31

Auxiliary variable

Ibm,Y

0,149 mm-!
0,149 mm1
0,149 mm-!
0,149 mm-!
0,149 mm-!
0,149 mm-!
0,149 mm-!
0,149 mm1
0,149 mm-!
0,149 mm-!
0,149 mm-!

E: 31
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Distance from My to Y

6,726 mm
5,812 mm
4,359 mm
2,906 mm
1,453 mm
0,000 mm
1,453 mm
2,906 mm
4,359 mm
5,812 mm
6,726 mm

E: 30

Local face load factor for
contact stress

Kupy =Kup

'[1_(bY'ZY)a:|

0,000
0,329
0,800
1,194
1,493
1,650
1,493
1,194
0,800
0,329
0,000
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ISO/TR 10300-30:2024(E)

Table B.13 — Local velocities and slip

References to

Description Formula Result 10?&_1 1 OIBS&_Z 1 0135(%_3
E{Formula, T: Table, F: Figure
Surface velocity in
tooth width Wi1s =Vme2 S B2 2,569 m/s E:A.14
direction
Wi2s =Vme2 “Sip fn2 1,722 m/s E: A14
0,356 m/s
0,434 m/s
0,513 m/s
0,592 m/s
Pinion local 0,670 m/s
surface velocity in : 9y ’
= -| sin +— A
tooth height Wi1h,Y =Vmt1 [€OS 1 (S anp,c oy 2} 0,749 m/s E:A15
direction 0,827 m/s
0,906 m/s
0,984 m/s
1,063 m/s
1,141 m/s
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
0300-1

ISO
10300-2

ISO
10300-3

Formula, T: Table,

F: Figure

Wheel local
surface velocity in
tooth height
direction

WiohY =Vmt2

cos o -[sin anpc—

9y ]
de/z

0,702 m/s
0,691 m/s
0,679 m/s
0,667 m/s
0,655 m/s
0,644 m/s
0,632 m/s
0,620 m/s
0,609 m/s
0,597 m/s
0,585 m/s

E: A.16

Pinion local
surface velocity

2
Wi1,y =\ Wt14

2
+Wtihy

2,594 m/s
2,606 m/s
2,620 m/s
2,637 m/s
2,655m/s
2,676 m/s
2,699 m/s
2,724 m/s
2,752 m/s
2,781 m/s
2,812 m/s

E: A17
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
0300-1

ISO
10300-2

ISO
10300-3

Formula, T: Table,

F: Figure

Wheel local
surface velocity

2
Wiz y =\ Wt24

2
+Wiohy

1,859 m/s
1,855m/s
1,851 m/s
1,847 m/s
1,842 m/s
1,838 m/s
1,834 m/s
1,830 m/s
1,826 m/s
1,822 m/s
1,818 m/s

E: A17

Angle between
the sliding
velocities in
lengthwise and
tooth profile
direction

a)wt 1Y =arcta

—

Wiihy

Wi1s

7,887°

9,598°
11,291°
12,965°
14,617°
16,244°
17,845°
19,417°
20,960°
22,471°
23,950°

E: A.19
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ISO/TR 10300-30:2024(E)

References to

Description Formula Result ogstﬂn 10135(;:)-2 10133(2)-3
Formula, T: Table, F: Figure
22,188°
21,853°
21,517°
Angle between 21,179°
the sl.id.ing. w 20,839°
veloc1t1e.s in @17y =arctah t2h,Y 20,497° E: A19
1engthw1s§ and ’ Wioe 20.155°
tooth profile ’
direction 19,810°
19,464°
19,117°
18,768°
1,151 m/s
1,226 m/s
1,300 m/s
1,375m/s
Pinion local . 1,449 m/s
32;£?:;¥slf}f;ty Wetverty =Weby -sin(|Bg| +|@we v |) 1,524 m/s E:A.18
contact line 1'232 mis
, m/s
1,747 m/s
1,822 m/s
1,896 m/s
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
0300-1

ISO
10300-2

ISO
10300-3

Formula, T: Table,

F: Figure

Wheel local
surface velocity
vertical to the
contact line

Wi2vert,Y =Wt

b v -sin(|Bg|+|@wez,y|)

1,21Tm/s
1,200 m/s
1,189 m/s
1,178 m/s
1,167 m/s
1,156 m/s
1,145 m/s
1,133 m/s
1,122 m/s
1,111 m/s
1,100 m/s

E: A.18

Local sum velocity
vertical to the
contact line

V> vert,y =Wt1

vert,Y +Wi2vert Y

2,362 m/s
2,426 m/s
2,489 m/s
2,553 m/s
2,616 m/s
2,679 m/s
2,743 m/s
2,806 m/s
2,870 m/s
2,933 m/s
2,996 m/s

E: A.23
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ISO/TR 10300-30:2024(E)

References to

L 1SO ISO 1SO
Description Formula Result 1p300-1 | 10300-2 | 10300-3

EjFormula, T: Table, F: Figure

0,052
0,021
0,085
0,143
0,195
0,242 E: A.24
0,284
0,322
0,358
0,390

Local slip vertical 0,420

w
t2vert,Y
é,vert,Yl =101

thvert,Y

to the contact line 0,050
-0,021
-0,093
-0,167
-0,242
-0,318 E: A.25
-0,396
-0,476
-0,557
-0,639
-0,724

w
gvert,YZ ~1,0} tlvertY

Wt2vert,Y
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ISO/TR 10300-30:2024(E)

Table B.14 — Calculation of local surface durability (macropitting)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table

, F: Figure

Local contact
stress

‘Kupy Kna

F,-Kp-K{
OHY =

Iy

Zg-Z1s)y
*Prel,Y

0,000 N/mm?
714,763 N/mmz
1 068,410 N/mm?
1 264,208 N/mmz
1369,741 N/mm?
1 396,095 N/mmz
1 288,094 N/mmz
1117,089 N/mmz
885,619 N/mm?
554,327 N/mm?

0,000 N/mm?

E: A2

Local modified
contact stress

OH,Y,mod =CH,Yy t

4
1
g'eLs +0'25j'maX(GH,Y)'[ﬂ] with ers = 3

Iva,max

157,285 N/mm?

761,768 N/mm?
1 076,672 N/mm?
1 264,563 N/mm?
1 369,741 N/mm?
1397,423 N/mm?
1 303,984 N/mm?
1 189,740 N/mm?
1103,615 N/mm?
1 070,057 N/mm?
1 047,072 N/mm?

E: A1l

Calculation factor

OH lim 7

Cr =0,08-
v 35(

-850
——+-0,85

0,930

E: 57
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ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table

, F: Figure

Local tangential
speed

mt2 "9y "SM et

Vmt2,y =Vmt2 —2°

de

2,785 m/s
2,779 m/s
2,772 m/s
2,765 m/s
2,758 m/s
2,751 m/s
2,745 m/s
2,738 m/s
2,731 m/s
2,724 m/s
2,717 m/s

E: A9

Local speed factor

N
—~
[u=

Zyy=Czy +
0,8

;ﬁ

—Czy)
32

Vmt2,y

0,970
0,970
0,970
0,970
0,970
0,970
0,970
0,970
0,970
0,970
0,969

E: A8
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table

, F: Figure

Local hypoid
factor

ZHyp,Y =1_0,3(—

~

Vg,par

> vert,Y

—0,15}

0,943
0,946
0,948
0,951
0,953
0,955
0,957
0,959
0,961
0,963
0,964

E: A0

Calculation factor
for the local bevel
slip factor

Zsoy1 =

7

24

gvert R

ey

47

40

1,160
1,181
1,200
1,217
1,232
1,245
1,250
1,250
1,250
1,250
1,250

E: A13
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table

, F: Figure

7

Zs0,y2 =£'§vert,y

47
40

1,189
1,169
1,148
1,126
1,104
1,082
1,059
1,036
1,013
1,000
1,000

E: A13

Local bevel slip
factor
(driving gear)

Zsy1=Zspy1

1,160
1,181
1,200
1,217
1,232
1,245
1,250
1,250
1,250
1,250
1,250

E:A11
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table

, F: Figure

Local bevel slip
factor
(driven gear)

Zsy2 =Zso,v2 +(Z4

0,yz —0,95)-1,75

1,609
1,552
1,494
1,435
1,375
1,313
1,251
1,187
1,122
1,088
1,088

E: A12

Local permissible
contact stress

OHP,Y,1 =CH,lim,1 "4

NT "ZX "ZLZR "Zw " Zyv)Y "ZHyp Y. Zs,Y,1

1482,295 N/mmz
1513,713 N/mm?
1541,927 N/mm?
1567,425 N/mm?
1590,604 N/mmz
1611,781 N/mmz
1621,133 N/mmz
1 624,421 N/mm?
1627,560 N/mmz
1 630,558 N/mm?
1633,427 N/mmz

E: A3
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Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure

OHP,Y,2 = OH,lim,2 * 4

NT "Zx 2L 2R " Zw " Zyv,Yy "Zuyp,Y "Zs,Y,2

2 055,834 N/mm?
1988,698 N/mm?
1'919,516 N/mm?
1848,291 N/mm?
1775,021 N/mmz
1 699,693 N/mmz
1622,297 N/mmz
1542,811 N/mm?
1461,214 N/mm?
1 418,586 N/mm?
1421,082 N/mmz

E: A3

Calculated local
safety factor for
contact stress
(macropitting) on
pinion and wheel

9,424
1,987
1,432
1,239
1,161
1,153
1,243
1,365
1,475
1,524
1,560

E: A4
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table

, F: Figure

SH,y2

OHP,Y2

OH,Y,mod

13,071
2,611
1,783
1,462
1,296
1,216
1,244
1,297
1,324
1,326
1,357

E: A4
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Annex C
(informative)

Sample 3: Rating of a hypoid gear set
according to Method B1 and Method B2

C.1 Injitial data

Sample B is for a hypoid gear pair which uses Method 2 according to ISO 23509.

Table C.1 — Initial data for pitch cone parameters

Symbel Description Method 0 Method 1 Method 2 Method 3
2 Shaft angle X X 90° X
a Hypoid offset 0,0 X 31,75 mm X

Z1,2 Number of teeth X X 9/34 X
dm2 Mean pitch diameter of wheel — — 146,7 mm —
dez Outer pitch diameter of wheel X —

b2 Wheel facewidth X X 26,0 mm

Bm1 Mean spiral angle of pinion — X — —
P2 Mean spiral angle of wheel X — 21,009° X
reo Cutter radius X X 76,0 mm X
Wl | et o o - | s | x
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Table C.2 — Input data for tooth profile parameters

Data type I Data type II
Symbol Description Symbol Description
Qdp 20°
adc 20°
fadim 1
Xhm1 — Cham 0,275
Knap — ka 2,000
Knfp — ke 05125
X . ke 0,1
W2 —
Jet2 0,2 mm
022 0°
O 0°
Pao1 0,8 mm
Pa02 1,2 mm
SpriD,C 0 mm/0 mm
Spr2n,C 0 mm/0 mm
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Table C.3 and Table C.4 show geometric and operational data and text for explanation.

Table C.3 — Geometric data from calculation according to ISO 23509

pinion/wheel

Symbol Description Values Symbol Description Value
Mean pitch diameter 51,258 mm/ Offset angle o
dm12 of pinion/wheel 146,700 mm G on pitch plane 23,981
hami2 Mrea.n gdd’en‘durr} 5;8ﬂ440me/ % Pinion offse‘t angle 21,647°
O IO/ WIICTT 4,4 10 IIIT OIT'TOUU PIdIIc
h Mean dedendum 3,222 mm/ R Outer cone distance 76,756 mm/
fm.2 of pinion/wheel 6,847 mm er2 on pinion/wheel 95,168 imm
Effective pressure angle 0 1Mo Mean cone distance 61,486 mm/
et for drive side/coast side 20°/20 Rm12 on pinion/wheel 82,168 mm
a Generated pressure angle 15,868°/ s Pitch angle 24,763°/
nbe for drive side/coast side 24,132° v on pinion/wheel 63,212°
‘ . _ o Face angle 24,765°/
Qim Limit pressure angle 4,132 Ga1,2 on pinigkVheel 63,212°
Root angle 24,765°/
Mmn Mean normal module 4,028 mm 11,2 on©hion/wheel 63,212°
K Basic crown gear 125 X Thld(cr:)isf:ié?eorilgiatlon 0,040 /
hip dedendum factor ’ smi.2 o -0,060
pinion/wheel
{m Pinion qffset angle 21,647° Met2 Outer transverse module 4,997 mm
on axial plane
Mean normal circular
Smn1,2 tooth thickness of 7,969 mm/ —
4,524 min
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Table C.4 — Operation parameters and additional considerations

Symbol Description Value
Additional data
Wheel profile Generated
Roughing/finishing method Face hobbing/face milling
b2etf Effective facewidth on wheel 0,85 - b2
Profile crowning Low
Verification of contact pattern Checked under light test load\for egch gear
Mounting conditions of pinion and wheel One member cantilever-mounted
Operation parameters
T1 Pinion torque 250 Nm
n Pinion rotational speed 4 500 min-!
Ka Application factor 1,1
Active flank Drive
Material data for pinion and wheel (case hardened steel)
E Modulus of elasticity 210 000 N/mm?
1% Poisson’s ratio 0,3
OHlim Allowable stress number (contact) 1510 N/mm?
OFlim Nominal stress number (bending) 500 N/mm?2
Surface hardness Same for pinion and wheel
Quality parameters
R Flank roughness on pinion/wheel 3 um/3 pm
R Tooth root.roughness on pinion/wheel 10 um/10 pm
fot Single)pitch deviation on pinion/wheel 12 ym/25 pm
Lubrication parameters
0Oil type ISO-VG-100
0il temperature 90 °C
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C.2 Calculation of Sample 3 ac¢ording to Method B1

Table C.5 — Virtual cylindrical gears

References to

Description Formula Result ]0250(:)_1 10?&_2 10135&_3
EjFormula, T: Table, F: Figure
Virtual cylindrical gears in transverse section
Reference diameter dml
on bin dyy=—— 56,448 mm E:A.1
pinion C0S 0
Reference diameter ) )
on wheel dy, =u”-d, 325506 mm | |E:A4
+ B,

Helix angle B, = ﬂLz/m_Z 33° E: A8
Transverse

Ao =arctanf(tane, /cos ;)
pressure 23,460° £ A.10
angle of virtual since a, = a,p|for drive side
cylindrical gears
Transverse module | Myt =My, /|cos 5, 4,803 mm E:A11
Number of teeth

Z,=d_,/m .
on pinion o1 = dy1 /M 11,754 : A12
Number of teeth _ )
e Zyy =dyy /My 67,776 : A12
Gear ratio u, =2z, /Zvl 5,766 E: A.13
Auxiliary angle for 9 =arctan{sind—tans ) 10 aQo .
virtual facewidth mp AT m 19,568 tA21
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References to

i . ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
EjFormula, T: Table, F: Figure
Projected auxiliary '
angle for length Yy = Lgmp —§mp /2 7,518° E: A.20
of contact line
Centre distance
f virtual
Z’yﬁfd?ial ay =(dy1 +fy2)/2 190,977 mm | |E:AS5
gear pair
Helix angle of B, =arcsin(sin S, - cosa, )
virtual cylindrical 30,783° E: A.16
gear at base circle since a, = a,p|for drive side
Tip diameter on _ )
pinion val = dv1 +2 haml 68,129 mm E: A6
Tip diameter on _ .
wheel vaz = dVZ +3h 329,936 mm E: A6
Root diameter on _ .
pinion dvfl dvl —F hfml 50,004 mm E: A7
Root diameter on _ .
wheel dvf2 = dVZ - thmz 311,811 mm E: A7
Base diameter on d —d cos )
pinion vbl —%v1 Fvet 51,782 mm E: A9
Base diameter on d —d cosa .
wheel vb2 —%v2 vet 298,599 mm E: A9
gfta(:rﬁsverse base Pvet =T My - COSyet /COS,BV 13,841 mm E: A17
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References to

i - ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
EjFormula, T: Table, F: Figure
Length of path of
contact of virtual 1 \Il 2 2 . 2 2 .
cylindrical gear in v ZE[( 1.1 —dyp1 —dy1 -SINAye |+ \fdvaz —dypy —dyy -SiNaye 16,280 mm E: A.18
transverse section
Transverse contact _
ratio Sy = Gua [ Rvet 1,176 E: A.23
Effective facewidth (bZ,efF /Cos(gmp /2)_gva COS Aryet .tan(é’mp /2))
with b. = 085.b. | Pvetf = 1 ; 5 19,981 mm E: A.19
2,eff ’ 2 - tan}/ . tan(é/mp / )
bv,eff
Facewidth b, =b,- 23,507 mm F: A.22
by eff
Virtual cylindrical gears in normal section
Number of pinion Zy1
teeth of virtual Zyn1 2 18,988 E: A41
cylindrical gears cos” fyp, -cos B,
Number of wheel
teeth of virtual Zyn2 =Uy "Zyn1i 109,492 E: A42
cylindrical gears
Esfg:ir(‘fne diameter | g =Zun{ Mmn 76481 mm | F:A43
Er‘jf“j,‘::ecle diameter | g o =Zynb - Mmn 441,021 mm | [:A43
Tip diameter on d -d 9! )
pinion van1 =dynft ham1 88,162 mm F: A44
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References to

i . ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
EjFormula, T: Table, F: Figure
Tip diameter on d —d +2. )
Base diameter on _ )
pinion dvbnl =d, 4| cosa, 71,868 mm E: A45
Base diameter on d _
wheel vbn2 = Qynz [0S, 414,424 mm E: A45
b f sin/i’
Face contact ratio Eyp = v.e v 0,860 E: A.24
TT-Mmn

Virtual contactratio | &y, =&yg TEpB 2,036 E: A.25
Icr;;li;’fttil‘i’:eangle of | g =arctan(tan g, -sinae) 12,523° £ A.38
Radius of relative 1
curvature in normal b = 1 \COS Py 1008 By . 1 N 1 14703 mm k. A.39
Isaicigfn at the mean " cos ayp {(tana,, —taney, )+tang, - tan¥By 0S¢y R,,-tans, R, -tang,
Radius of relative
curvature vertical | pro =| ;|- (cps Bg )2 14012mm | F:A37

to the contact line
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Table C.6 — General influence factors

References to

ISO ISO ISO
Description Formula Result 10300-1 10300- 10300-3
2
E: Formula, T: Table, F: Figure
. . 4000-T; ,

Nfokr)mn:il tangential force Fmt1,2 _ ] ) 9754,6 N 1
of bevel gears dm1,2
Nominal tangential force cos S,

F =F . .
of virtual cylindrical gears | "™ ™' cosg_; 11567,5N E:2
Nominal tangential speed dml ‘ny
at mean point of the Vimt1 =~ dnoa 12,078 m/s E:5
pinion 19098
Nominal tangential speed dmz Ty
at mean point of the Vmt2 =~ 1 9,150 m/s E: 5
wheel 19098
Correction factor for non-
average conditions for

G 1,0 E: 12
Fume K / buerr> !
100 N/mm
M.ean value of mesh B i 14,000
stiffness per unit Cy=CyotF N/(mm-pm) E: 11
facewidth H

' 20,000
i i c'=ch-C¢ ’ .

Single stiffness 0 Cy N,/(mm-pm) E: 18
Max. single pitch
deviation as given fot 25 um

in Table C.4
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References to

ISO ISO ISO
Description Formula Result 10300-1 10300- | 10300-3
2
E: Formula, T: Table, F: Figure
Running-in allowance for B
case hardened and Ya =0,07p 'fpt 1,875 um E: 51
nitrided gears
Effective pitch _fl_ _
deviation with y, =y, fp'eff _fp _Vp 23,125 pm E:17
. 1 d?,
Relative pinion mass per | 1 =g AT cos? [(anp +nc ) /2]
unit facewidth reduced to nD % nC 0,009 kg/mm E: 14
the line of action where p is the density of the gear material
(for steel p|=7,86-10~6 kg/mm3)
Relative wheel mass per z2-g A 2
+ 2
unit facewidth reduced to cos”[(anp +anc)/2] 0,072 kg/mm E: 14
the line of action where p is the density of the gear material
(for steel p|= 7,86-107¢ kg/mm?3)
Mass reduced to the line ] .
' my-m
of action of the . Moy 2_*1 2* 0,008 kg/mm E: 10
dynamically equivalent mj [+ my
cylindrical gear pair
3
30-10 ¢
Resonance speed of gy =——f—- |—2 53 693 min-L E:9
pinion Tk Myoq
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References to

ISO ISO ISO
Description Formula Result 10300-1 10300- | 10300-3
2
E: Formula, T: Table, F: Figure
. . n
SDlzneznsmnless reference N=_1 0,084 E: 8
p Ngq

Cv1,2 = Cv1 +|cv2 0,648 T:3

Cv3 0,202 T:3
For virtual contact ratio,
vy =2,036>2 Cut 0,785 T:3

Cvs,6 0,875 T:3

Cv7 0,889 T:3
Constant for the dynamic by - f o -’
factor with Ky = 1,1 as K=—"-% Cy12+Cy3 0,589 E: 16
given in Table C.4 Fomd - Ka
Dynamic factor K, g=N{K+1 1,000 E: 15

Determination of the length of contact lines

ft=-(pvet[ 0,5 pvet &va) cosPyb (1 - evp)fpvet cOsPyb 11,205 mm T: A2
For virtual contact ratio, _
£yp=0860,0<gy5< 1 fm = —(pvet — 0,5 pyet &va) cOsPByb (1 ~€vp) -0,686 mm T: A2

fr=—=(pvet|- 0,5 pvet &va) cosfphFl — &vp) — pvet COSPvh -12,577 mm T: A2
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References to

ISO ISO ISO
Description Formula Result 10300-1 10300- | 10300-3
2
E: Formula, T: Table, F: Figure
1
fmaxB =3 [ Gva +by eff - (tany +tan By ) |-cos By, 13,341 mm E: A.33
Maximum distances from _1 .
S e fmaxo =3 [ Gy =By e -(tany +tan By, ) |- cos By, 0,645 mm E:A34
fmax = fmax 13341
, mm
since fmaxB|> fmaxo
Theoretical length of 2 2 .
contact line lho = \/(Xl - XZ) + (yl - yz) 23,184 mm E:A32
Theoretical length of b
iddl tact li . v, eff 1
calculated with 1= 1, for S R '[f St j+§ {Gva +by.errtan7) 19918mm | |E:A.29
m 1] <A
contact stress as specified 1= tan y +tan B
in ISO 10300-2:2023, 6.1
. bv eff 1
f'cosﬂvb+tanﬁvb'{f'51nﬂvb+ '2 _E'(gva _bv,eff'tany) 0000 mm E: A30
xp = , tA.
Theoretical length of tan'y +tan S,
middle contact line b
calculated with f=f_ for . v, eff
=-—Xq {tan + f-€0S +tan - f-sin +— -6,712 E:A31
contact stress as specified 71 1 ﬂVb y ﬂVb ﬁVb (f ﬁVb 2 J mm
in ISO 10300-2:2023, 6.1
. bv,eff
Yo ==Xy {tan{fy, + f -cos By, +tan By, o| f-sin By, + 5,153 mm E:A31

2
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References to

ISO ISO ISO
Description Formula Result 10300-1 10300- | 10300-3
2
E: Formula, T: Table, F: Figure
2 b 2
Correction factor Cp=.I 1 _(ff ] .(1_ ‘;)_EHJ 0,078 E: A.36
max v
Length of contact line lym = Ino (1—Cyp ) 21,377 mm E: A.26
Load sharing factor (macropitting)
Exponent for calculation
of parabolic distribution eLs 3 T:5
of peak loads
e
fle E: 7
Related peak load p* =1-||— — -
[ s -
Related peak load at ti \f \ oL
elate peak loa at tip pF=1- t 0,407
contact line t ‘f ‘
max
Related peak load | 1S
e.ate peak loa at p *=1l m 1,000
middle contact line m ‘f ‘
max
Related peak load TAS b
elate peak loa atroot p =1 r 0,162
contact line r ‘ £ ‘
max
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References to

ISO ISO ISO
Description Formula Result 10300-1 10300- | 10300-3
2
E: Formula, T: Table, F: Figure

« 1 | E:8

Related area A=—-qg:l=n —
4 F: 2
Related area at tip contact A _ 1 pl 1w 1199 mm
line t 4 bt
Related area at middle * 1 |
contact line An = me o - T 16,787 mm
Related area at root *
contact line A, = pp -y - 0,174 mm
*
Am
Load sharing factor ZLS = [ 0,961 E: 10
% * *
A +4, +A
Face load factors (Calculation according to Method C)
Load distribution factor KH,b’—C =1, S'KHﬁ—be 1,650 E: 28
with K]—[ﬂ_be 1,100 T:4
Load distribution factor KFﬂ—C ZKw_C /KFO 1,633 E: 32
Kro

with 1,011 E: 33

since finisH

ingimethod is face milling.
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References to

ISO ISO ISO
Description Formula Result 10300-1 10300- | 10300-3
2
E: Formula, T: Table, F: Figure
Transverse load factors (Calculation according to Method B)
Determinant tangential
force at mid facewidth on Fth :vat 'KA 'Kv 'KH,B 209952 N E: 47
the pitch cone
Transverse load factors ( ) (f )
for bevel gear with virtual * * 2:(&yy —1) ¢, (for —Va
contact ratio Kyo-B=fpq-5=0,9+0,4 : F b 1,109 E: 48
=2 mtH / v
&yy=2,036>2
2-|a
Relative hypoid offset el = 0,433 E: 41
m2
Ky, -1
* Ha
Ky, =Kg, = — -a
Transverse load factors Ha fp Ha 0,1 rel 1,000 E: 40
since Ky, 3 1,0
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Table C.7 — Calculation of surface durability (macropitting)
References to
i s ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Z—factors
Factors for calculation of Fi=évwa 1,292 T: 4
mid-zone factor for
£p=0860<1 F2 = éva 1,061 T: 4
tana.
Z B — = vet
M-B ; -
Mid-zone factor (dvalJ 1. " . [dvaZ J 1-F. ™ 0,937 E: 6
1 2
\AL dvbl Zvl dvb2 Zv2
1
Ze= 1 191,646
. (1-7) (1) . .
Elasticity factor - N (N/mm2)1/2 E: 51
\ Ey E;
Bevel gear factor Zxp 1,200 E: 11
oy 1im — 850
€, =0,08-—m """ 0 83
350 0,910 E: 55
using oy ;34 = 1 200 N/mm?2, which is the upper allowed limit in the above formula.
Lubricant factor
4-(1,0—-Cy
2ty z 0,966 E: 54
E 128 134) . :
V40

© IS0 2024 - All rights reserved

197



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

References to

i s ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
oy 1im — 850
Cpy =0,08.— """, 0 85
350 0,930 E: 57
using oy ;4 = 1 200 N/mm?, which is the upper allowed limit in the above formula.
Speed factor
2-(1,0-C
Z,=Cpy + ( zv)
32 0,998 E: 56
0,8+
Vmt2
Rz, + Rz
Roughness factor Rz, = 1 F 7y 10 2,681 um E: 58
with the radius 2 0
of relative curvature
P =pPrel = 14,013 mm 1 OOO_GH,hm
for Method B1 (see CZR =0,1 Z+W
ISO 10300-1:2023, 0,080 E: 60
Annex A) using oy ;b = 1200 N/mm?, which is the upper-allowed limit in the above formula.
X Czr
Zp =| —— 1,009 E: 59
R%,,
Product of the lubricant TT T 0,972
influence factors
Size factor Zx for MetHod B1 (see ISO.10300-2:2023, 6.5.2) 1,000
Hypoid factor Zyp 0,829 E: 12
Life factor for pinion ZNT1 1,000 T:6
Life factor for wheel ZNT2 1000 T:6
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References to

Description Formula Result lolsso(:)q 10?&_2 10133(2)_3
E: Formula, T: Table, F: Figure
Work hardening factor Set Zw1 =LXw2 = 1,0 because pinion and wheel with equal hardness. 1,000
Contact stress formula
1 Iforceof | Fn= d
Nominal normal force o n-—
the virtual cylindrical gear CoSdnp +€0S fimg 14339 N E: 3
at mean point P NOTE ISP 10300-2:2023, Formula (3) contains a misprint. The correctformula has been
applied to this sample calculation.
Nominal value of the _ Fn 11945 )
contact stress OHO-B1 = \’ I . Zw-p 215 2 N/mm? E:2
bm " Prel
Contact stress OH-B1 =FH0-B1 '\/KA Ky Kyp -Kyg I{I/6r(r)1?r’122 E: 1
Permissible contact stress I oy o |= Ctim " Ent " Lx 2L -2y Zg - L Zyp - Loy I{I;Lri?r’lz E: 4
Calculated safety factor for o
HP1,2-B1
contact s.trt.ass N SHl,Z—Bl _ | HPL2-BL 0,907 E: 5
(macropitting) on pinion Oriom

and wheel
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Table C.8 — Calculation of tooth root strength for pinion

References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Y-factors
. 2
Load sharing factor Yig =2 0,924 E: 36
Geometry values for
pinion according to hao = hfp = khfI mpy, 5,035 mm F: 2
Tables C.2 and C.3
T Pao1,p *(1—sindep ) =Sy p
1D :(Z_) sm1 j'mmn —hyg -tana,p —— CLE 0,610 mm E:7
’ COSup
T Pao1,c -(1=sinage) =Sy c
Eic =(——xsm1)'mmn —hyo - tan dg —— <. B 0,610 mm E:7
4 Cos ey
Paorp
Gp=—r -2 -0,601 E: 8
1,D m m hm1
mn mn
Parameters for pinion
Paorg N
G o=— a0 Ly -0,601 E: 8
1,C m m hm1
mn mn
2 n Eipod m
Hip= J == -— -0,898 E: 9
Zyn1,1j 2 Myin 3
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
2 o E1,c o
H1,C = | T — - —0,898 E: 9
Zyn1,0 2 Mpn 3
Iteration starting with Initial: E: 10
9=m/6 until (9, - 2:Gyfpc 9 H 30,000° '
9 1DC =7 | W@ndpc—Hipc
<0000 001 vnlbC Final: 47,476° E: 10
Tooth root chordal G
. (T 1D Pa01,D
thickness on drive SFEn1,D = Mmp|* Zyn1,D 'Sm(g_‘gl,Dj"'mmn \/5[ 9 -2 J 8,991 mm E: 11
side COSp Mpy
Tooth root chordal G
. (m 1,C -\Pa01c

thickness on coast SFn1,C = Mmn| Zvn1,c 'Sm(g_‘gl,cj"'mmn «/57( 3 3714 j 8,991 mm E: 11
side cosdyd My
Tooth root chord Skn1 =0,5-Sgn1,p0 0,5 Spp1c 8,991 mm E:12
Fillet radius at contact 2- Glz'D My
point of 30° tangent PF1,D = Pao1p T 2 1,236 mm E: 13
on drive side cosJy p '(Zvnl,D (cosdp) ~2:Gyp )
Normal pressure dvbnl D
angle at tooth tip on Q1 p = arcgos | ——— 35,394° E: 16
drive side dvanl,D
Auxiliary angle for 1
tooth form and tooth _ & : :

= -S4 2(x ‘tana,p +x +inve,p —inve, ° :
correction factor on 7a1,D b [2 (Xhm1 eD T4sm1 )} eD an1,D 1,509 E: 17

drive side
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References to
ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Load application angle
at tooth tip of virtual .
a =) — 33,885 E: 15
cylindrical gear on Fan1D an1,d ~ 7a1,p
drive side
hga1,p =
Ber(ljdl.ng H_lgment arm m ) dyaniD (n g j Gip £201D 8,147 mm E: 14
ondrive side ——-| (cos —sin ‘tana . ——Z -COS| —— - — + .
( Na1,D 7a1,D Fan1,D _ vn1,D 3 Y8R s 9o Mo
hla s
6-— “COSApan1 D
m
To.oth f.orm factor on YFal,D — mn - 2102 6
drive side Sh1
—°= | -cosayp
mmn
s
Lp=-—2 1,104 E: 25
’ h
Fal|D
Stress correction — SFn | 3636 E: 26
factor on drive side sLb 5 mlp
()
1,2142,3/La1 p 1,988 E: 24
Ysa1,0 =(1,2}+ 0,13 Lerp)*s1,0 :
Relative surface Y
_ R 1/10 _
condition factor for YRrelT = Yorl © 1,674-0,529-(Rz+1) 1,002 E: 40
Rz =10 um and RT

© IS0 2024 - All rights reserved

202



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
through hardened and
case hardened steels
Life factor for pinion YNT1 1,000 T: 4
Stress correction Yer 2,000 E: 4
factor
Yy =1,05-0}01-m,,,
Size factor 1,000 E: 209
Set Yx = 1,0 since range is 0,8 < Yx < 1,0.
Bevel spiral angle )
factor using I, | ags (b
according to Table C.6 Yps = Chs |, 105 bgs | +1 1014 E:30
for I, a
b, =b, /cos|s, 28,029 mm E: 34
where co$ 3
lop = lym ~— 2 21,898 mm E: 35
cos 3,
r X
Relative notch Y _ 14 NP1 1010 E: 43
sensitivity factor o,relT1 ' X ’ '
14 p" 27
Contact ratio factor,
ontact ratio factor Y, 0,662 E: 29

Y, for &yp=0860<1

Tooth root stress formula for pinion
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
inal tooth KFome
i?:ls;na toothrroot OF01-B1 = ] R RO IR TR 316,7 N/mm? E:2
v| Mmn
Local tooth root stress | 9F1-B1 =Fop-B1 “Ka Ky Kpp Kpy 568,9 N/mm? E: 1
Permissible tooth root 1011,5
OFp1-B1 = OFflim " YsT “YNT Y5 relT-B1 " YR reiT-B1 " Yx 5 E: 4
stress N/mm
Calculated safety for o
_ _FR1-B1
toothroot strengthon | Sgp1gy =—1 1,778 E: 5
pinion OH1-B1
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Table C.9 — Calculation of tooth root strength for wheel

References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Y-factors different from pinion
Geometry values
for wheel according Bz he. = koo m .
to Tables C.2 and a0™ fp = Thip Tlmn 5,035 mm F:2
C.3
o Paoz,p (1=sindep ) =Sy p
Eyp {Z‘XSI ) hao - tan e —— = o 0,732 mm E:7
COS g
o Paoz,c-(1=sindec) ZShiac
Eyc =(Z‘Xsﬂ j Iy - tan e —— = 0,732 mm E:7
COS U
Pa02p | My
Parameters for GZ,D = m +Xhm2 -1,402 E:8
wheel mn [ Mmn
Parameters for Pao2,c | hyo
wheel Goc=——"1 +Xhm2 -1,402 E: 8
mn mn
2 n Ep) m
Hyp = ——— = -1,022 E:9
Zyn2,D 2 Mmn 3
2 n E)' n
Hyc= ———=-= -1,022 E:9
Zyn2,C 2 Mmn 3
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Iteration starting Initial: 30,000° E: 10
with . 2 'GZ,D,C
9=n /6 until (lgnew D,C = —-tan ‘92,D,C - HZ,D,C
e Zyn2,D,L Final: 56,343° E: 10
< 0,000 001
Tooth root chordal G
(T 2D Fa02D
thickness on drive SEn2,D =Mmn *£yn2,d ‘Sln(g—%pj-i-mmn \/37( -2 j 8,406 mm E: 11
side coshp My
Tooth root chordal G
(m 2 Pa02c
thickness on coast SEn2,c =Mmn “4yn2,c "SIN (g - 192,(; j+ Myn \/37( -2 ] 8,406 mm E: 11
side coshc My
Tooth root chord Spn2 =0,5-Sppap +0,5-Sppac 8,406 mm E: 12
Fillet radius at 2. G%,D My
contact point of 30° | PF2,D = Pa02,D [ 2 1,984 mm E: 13
tangent cosdhp '(Zan,D (cos%,p ) _Z'GZ,D)
Normal pressure dvan,D
angle at tooth tip aanle = arccoy | —— 21,511° E: 16
on drive side dvanZ,D
Auxiliary angle for 1
T . .
tooth form apd Ya2D = —+2(Xpyg AN + Xgyp ) [+INVQep —iNVAyyy 0,371° E: 17
tooth correction " Zypap |L2 ’

factor on drive side
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Load application
angle at tooth tip of a - _ o )
virtual cylindrical Fan2,D an3D ~ /a2 21,141 E: 15
gear on drive side
hgaz,p =
Bending moment m d G P 7798 mm E: 14
; ; mn . van2,D T 2,D a02,D ’ :
arm on drive side — (cosya3p =SiN 74y “tANApanzp ) — = Zynzp 'COS(—— .p j = +
Mpyn 3 cosdp My
hFa‘ ,D
6-—m F— - COS Apan2.p
Tooth form factor |y, ;= T 2,586 E: 6
on drive side S
ﬁ— - COS anz'D
mmn
SFn2
Lyop= ; L 1,078 E: 25
Fa2,D
. SFn2
Stress correFtlor} dsop = nz | 2118 E: 26
factor on drive side 2-ppo g
)
1,21+2,3/L 2D 1,677 E: 24
Ysa2,0 =(1,2+0,13 Loy p)\Ts2 e
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References to
ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Relative surface
condition factor for v
Rz =10 um for Yg reir =—=-=1,674—0,529-(Rz+1)"/1° .
through hardened RyrelT Yar | ’ ( ) 1,002 E:40
and case hardened
steels
Bevel spiral angle )
factor using I a I
15118 om Ygg = 2BS [ P 1 05.bg | +1 1,014 E: 30
according to cgs by
Table C.6 for Ivp
b, =b,, /cos f], 28,029 mm E: 34
where cos /
lpp = Iy -— 22 21,898 mm E: 35
cos f3,
’ X
Relative notch 1+4\|p" 12
sensitivity factor Ys rerr2 = . X 0,996 E: 43
1+\lp" 27
Tooth root stress formula for wheel
Nominal tooth root vat
stress OF02-B1 = b Yra Ysa¥e? Yos Vs 328,8 N/mm? E: 2
v ' Mmn
L I tooth t
oca’ oot oo OF2-B1 = OF02-B1 Ko 5 Kpp - Kpg 590,5 N/mm? E: 1
stress
P issible tooth
ermissibie too OFP2-B1 ~ OF lilm¥ S NT—5etf2-Bt+—Rretf-B+—x 9979 N/uuu7 E: 4
root stress
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References to

ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table,
F: Figure
Calculated safety Oepalp1
for tooth root Spop1 = — 1 — 1,690 E:5
strength on wheel OF2-p1
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C.3 Calculation of Sample 3 a¢

cording to Method B2

Table C.10 — Calculation of surface durability (macropitting)

References to

- ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Approximate values for application factors
b
Relative facewidth by rel =—— 5,203 E:B.1
Met2

; R.,1 -fano
Relatlv.e mean bacl.< . R 1= m1l 1 5,648 E:B.2
cone distance on pinion p ml;,
Relative mean back Rz -fand,

R = i

cone distance on wheel mpt2 mi;, 32,568 E:B.2
Angle between Z1 -COS .
direction of contactand | cot (?mp - /1) =cot S '(1,0 + 1 5 2 cot(21,252°) E:B.3
the pitch tangent Zp €080y *COSC
Face contact ratio for o = €0S 2 +sin g by 1483 E:BS
hypoid gears vh cot (S —4) M2\ rmg ’ T

. . R
Relative mean virtual mpt] 11292 B B6
pitch radius on pinion vnl Coszﬁml ’ T
Relative mean virtual _ Rmpt - 37371 B B6
pitch radius on wheel vn2 2 ’ T

cos“Bl .,
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References to
... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Relative centre distance a,, =T + n2 48,663 E: B.7
Relative mean virtual h _ m 0.645 E:B.8S
dedendum on pinion vfm1 fm1 /" et2 ’ T
Relative mean virtual h
dedendum on wheel vfm2 fm2 ] "et2 1,370 E:B8
Relative virtual tooth
S = m :B.
thickness on pinion vmnl mn] / et2 1,595 E:B.9
Relative virtual tooth
S =S m . B.
thickness on wheel vmn2 mn? / et2 0,905 E:B9
Relative mean virtual
r .=r_.+h m :
tip radius on pinion val — "vnl aml/ et2 12461 E:B.10
Relative mean virtual
r.., = +|h m :
tip radius on wheel vaz — "vn2 amz/ et2 37,815 E:B.10
Angular pitch of virtual
cylindrical wheel zomy
(required in Oy = — 3,882° E:B.11
ISO 10300-3:2023, Mgt " Tyh2
7.4.5)
Relative edge radius of
tool on pinion Pya01 = Pao1fMet2 0,160 E:B.12
Relative edge radius of
tool on wheel Pva02 = Paoz| Metz 0,240 E:B.12
Virtual spiral angle for _ _ o )
hypoid gears By =Bt — 4 42,261 E: B.14

© IS0 2024 - All rights reserved

211



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

References to

. ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
R 5 -tand¢, -tan B4 + R4 -tand,{ -tan
where tan(fp1 — A )= m2 f2 ml ~ “ml al m2 tan(42,261°) E: B.15
Rmz . tan5f2 + le -tan 531
o

Adjusted pressure angle | a, =aep Y [0SO -COS B0 [ Z 18,886° E:B.16
Base virtual helix angle | Sin S, =sin 4, -cosa, sin(39,516°) E:B.17
Relative mean virtual

I, = Cpsa. :
base radius on pinion vbnl ~vnl a 10,684 E:B.18
Relative mean virtual

I =TI CpSa. : B.
base radius on wheel vbn2 ~vn2 a 35359 E:B.18
Relative length of action
from pinion tip to pitch 2 2 . )
circle in the normal Gvana =NTva1|"Tvbn1 ~Tvn1SING, 2,757 E:B.19
section
Relative length of
action from wheel tip to 2 2 : )
pitch circle in the Gvanr =NTva2["Tvbn2 ~Tyn2 "SI, 1,307 E: B.20
normal section
Relative length of
action in normal 9ven = 9vana [F Gvenr 4,064 E:B.21
section
Relative mean normal B 2,0-m-mpy,
pitch of virtual Pmn = 3,333 E: B.22

cylindrical gear

DS o, -(coszﬂml +coszﬂm2 +2,0-tan2aa)
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Profile contact ratio in
mean normal section

_ Ivan
van —

pmn

1,219

E:B.23

Profile contact ratio in
mean transverse
section

va = €van '(c

0,726

E: B.24

Modified contact ratio
for bevel gears without
hypoid offset

1,651

E: B.25

Contact shift factor;
see also

IS0 10300-2:2023,
Figure B.7

' Zy — 4

3,2-2, +4

0,173

E: B.26

Macropitting resistance geometry factor

Angle between contact
direction and tooth
tangent in pitch plane

COt(ﬂml _j”l

oS mp

B oS 1 - €OS Byo 'tan(ﬂml _ﬂ'r)

_tanﬂmz

cot(41,283°)

E: 24

Angle between
projection of pinion
axis and direction of
contact in pitch plane

/1’1 =ﬁml _(ﬂm

1=4)

3,707°

E: 25

Angle of contact line
relative to the root cone

sina, -

an(f,, —4,.)

tanw =
(

0S Oy

tan(16,431°)

E: 26

Mean base spiral angle

1,0

oS Ppm =

N

24 p 1 2 1N
T mT oS+ 10

co0s(40,687°)

E: 27
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References to

... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
; m-m, - -fosa, -cos f
l}jelatl\{‘f r}rllean normal Doy = mn a bm 2455 E: 28
ase pite Mgt 'Cos(ﬂml _ﬂr)
Angle between
projection of wheel axis _ _ah= o .
and direction of contact & (ﬂml r) P2 21,252 E: 29
in pitch plane
. . _ bZ
Relative base facewidth | b, =——— 5,582 E: 30
Mgy - COYA,
Pressure angle at point i ro_r -cos?p3 ]
of load application on cosayq =cosqr, -| 1,0— ( val _vnl ) ml cos(30,114°) E: 31
pinion L va1 —Tyn1 +Rmpt1
Pressure angle at point i P -cos? 3 ]
of load application on cosap, =cosqr, -|1,0— ( vaz___vnZ ) m2 co0s(20,757°) E: 31
wheel L I'vaz —Tyn2 +Rmpt2
Radius of curvature
difference between Fyal —Mn1 + Rmptl
point of load application | Pa1 = > -cosay -(tanap) —tana, ) 2,805 E: 32
and mean point on (co$ Bn1)
pinion
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References to

... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Radius of curvature
dif.ference betwegn . Fya2 —Nn2 + Rmpt2
point of load application | Pa2 = 2 -cosayy (tanay, —tana, ) 1,307 E:32
and mean point on (co$Bm2)
wheel
Radius of curvature _
change Pared = COSPifr, ('DAl + pAZ) 3,118 E: 33
Relative length of action
wi_thin the contact gy = \/Pired “(cos By )2 + btz) -(sin By )2 4,340 E: 34
ellipse
Radius of relative profile curvature and load sharing ratio at critical point
RelaFi\./e length Of action Initial: 4’340 E: 36
at critical point in _ [ 2 4lo. 2
contact ellipse (iteration | In1 =\ 9n i :
Starting with yI = 0) Final: 4,298 E: 36
Initial: 81,735 E: 37
Relative length of action | 3 kqx 5 3 k=y 5 3
considering adjacent | g1y =gy1 + Z\/[gm —4-k-ppp - (KPnp +2° )] +> \/[g,ﬂ —4-k-ppp (k- pnp —2- )]
teeth 21 k=1
Final: 79,541 E: 37
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References to

s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
s 3 Initial: 1,000 E: 38
Load sharing ratio ENI =Yn /g,ﬂ;
Final: 0,998 E: 38
Relative length of go=gp b /gZ Initial: 4,011 E: 39
contact line ¢~ Inl Fared "b /[ In Final: 3,972 E: 39
Relative position pZ .V 05- Initial: 1,349 E: 40
Ared "1 12" PAred
change along path of Ina :L2—+k'-gc -tan Sy, +Tre_pA2
contact Il COS Pbm Final: 1,181 E: 40
SinZW'COE Aim .Cos(é’mp _ﬂ’l )'COSﬂ/l Initial: 0,570 E: 41
Intermediate value =
in2 —2)-sin. - .
sin® (An1 —4 ) sina, -cosgy Final: 0,570 E: 41
Relative profile radius o =R Xtg Initial: 4,571 E: 42
of curvature on pinion 17 mptl = T InA Final: 4,402 E: 42
Relative profileradius | , _p _.x1g4 Initial: 17,226 E: 42
of curvature on wheel 27 Tmpt2 ST InA Final: 17,395 E: 42
Relative radius of Initial: 3,612 E: 43
profile curvature _ P1 P2
between pinion and t P+ 0y Final: 3.513 E: 43
wheel - '
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References to

Description Formula Result 10?&_1 10?0(:)_2 10135(2)_3
E: Formula, T: Table, F: Figure

i i Initial: 1,212 E: 45
Inertia factor with Z,-1,0
&y > 2,0, Final: 1,212 E: 45
Macropitting resistance | , _ Ge Py COYA, -Mpyy, Initial: 0,181 E: 46

[ =
geometry factor by -2y - Zi {eng Mot Final: 0,175 E: 46
Facewidth factor
for12,7<b,<79,8mm | Zgy =0,004 92-b, +0,437 5 0,565 E: 48
Contact stress adjustment factor
for carburized case
yA :
hardened steel A 0,967 E:50
Elasticity factor
for a steel on steel gear 191,646
Z ’ .
pair E (N/mm?)1/2 E:51
Lubricant film influence factors
Product of the lubricant T T 0,978
influence factors
Work hardening factor
Work hardening factor | SetZw,1=Zw; =|1,0 because pinion and wheel with equal hardness. 1,000
Life factor

Life factor ZNT 1,000 T: 6
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References to

... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
K-factors

Cvi2 = Cvl + Cv2 0,660 T: 3
For virtual contact cvs 0,230 T:3
ratio, Cv4 0,900 T:3
l <eyy=1651<2

Cv5,6 0,940 T:3

Cv7 0,764 T:3
Dynamic factor Kv-B 1,000 E: 15
Face load factor KHp-C 1,650 E: 28

Contact stress formulafor drive and coast side
FE|.d . .z z, Y
Nominal contact stress | g, oo =, [-2 ml “FW ( 2 j Zy 1061,8 N/mm? E: 21
b, -Z, doy 2

Contact stress UH_BZ :UHO—B ‘?KA 'KV KH,B ZA SO-HP_BZ 1 383,3 N/rl'll'rl2 E: 20
Permissible contact _
stress Op-p2 = O limg “Zn1 21, Zy 2 "Ly 1467,8 N/mm? E: 22
Calculated safety factor Cup.io
for contact stress for Supy = = > SH min 1,068 E: 23
pinion and wheel OH-BR
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Table C.11 — Calculation of tooth root strength on pinion and wheel

References to

s ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Geometry factor for hypoid gears (pinion and wheel)
Initial formulae
Drive flank pressure
angle in wheel root Apnf =Anp — G| sin Sy, 15,868° E: 92
coordinates
Coast flank pressure
angle in wheel root Ocnf = A + 2| sin By 24,132° E: 93
coordinates
(04 1«
Average pressure Ag. = ( Dnf Cnf ) —4,132° E: 94
angle unbalance 1 20
Limit pressure angle
in wheel root g =iy — G2 -$in By -4,132° E: 95
coordinates
i i anpp T %C W, 2 Oap T %nc
Relative distance hg, - tan 44 | gl 3D TG
from blade edge to _ 2,0 2,0 2,0 0,755 E: 96
centreline 9rb = m
et2
. _ Irb
Intermediate value np =tanap,s | = (o 0,395 E: 97
sinap,s
. _ Irb
Intermediate value Ne =—tanacys | =——"Nyfm2 -0,213 E: 98
SMAcne
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References to

. ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
w, anyp +a anyp +a
mz__pvaOZ -|:SEC( nD nC j—tan( nD nC j:|
Intermediate angle tan B, = 2,0-mg, 2,0 2,0 tan(6,879°) E: 99
=
hyfinz — Pvao2
Intermediate angle (ﬂD - Aa) =p|-Aay 11,011° E: 100
Intermediateangle | (S —Aa) =4, -~ Aa, ~2,746° E: 101
hytma =P
Intermediate value 91 =ME 1,138 E: 102
cos f3,
Wheel angle between g4|-sin(Bp — A
centreline and fillet tanAgp = 1 By ) tan(0,344°) E: 103
point on drive side yn2 7191 'COS(ﬂD _Aa)
Wheel angle between g1|-sin( B —Aa
centreline and fillet tanAf; = 1 ( ¢ ) tan(-0,086°) E: 104
point on coast side 2 191 'COS(ﬁC —Aa)
0., +A¢, +Ab

Wheel a.ngle between AG. = v2 D C 2.070° E: 105
fillet points 2 10
Relative vertical F'ond — 91 - €COS ﬁ ZAa)|-cos(AG, —AB
distance from pitch Y1 =yn2 —[ B 1 ( 2 )] ( 2 D) 1,133 E: 106

circle to fillet point

€osAd
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Relative horizontal
distance from
centreline to fillet
point

_ [rvn2 —91-

cos(fp —Aa)]-sin(AG, —Abp)

X1

cosAdy

1,092

E: 107

Generated pressure
angle of wheel at fillet
point

N2 = %pnf ~

A6

13,798°

E: 108

Relative distance
from centreline to
tool critical drive side
fillet point

Hp1 =7p +tang

Dnf ° (hvfml + hvfmZ )+ Pva01l - (sec Apnf —tanapye )

1,089

E: 109

Relative distance
from centreline to
tool critical coast side
fillet point

Hcy =T —tangg

NOTE SO 1030
formula has been

Jen

e (Myfm1  Myfin2 ) = Pvao1 *(S€Cacys —tandigye )+
et2

0-3:2023, Formula (110) contains a misprint in the last term. The correct
applied to this sample calculation.

-1,187

E: 110

Wheel angle between
centreline and critical
pinion drive side fillet
point

tan HDLS = r_
vn2

D1
+h

vfm1

tan(1,641°)

E: 111

Wheel angle between
centreline and critical
pinion coast side fillet
point

=

tan QCLS =

Ivn2

1h

C1

vim1

tan(-1,789°)

E: 112
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References to

Description Formula Result 10135(2)_1 10135(2)_2 10135(%_3
E: Formula, T: Table, F: Figure
Relative radius from )
e r +
t(?o! centr.e to .cr1t1_ca1 RDLZ _ '"vn2 vfm1 38,032 E: 113
pinion drive side fillet cos (9[ LS
point
Relative radius from )
e r +
t(?o! centre to .Cl‘ltlfial Rey = vn2 vfm1 38,035 E: 114
pinion coast side fillet cos 49( LS
point
Initial: 3,882°
HDl
Final: 2,881°
Initial: -0,182 E: 115
Ary =ryno ~(60D1 tanag —1,0)
Wheel angle from Final: —0,136 E: 115
centreline to pinion Initial: 3,103 E: 116
tip on drive side hy =(rynz +Ary)-sin(apps +60p1 ) —(Fynz -Sinappg <G, )
Final: 2,505 E: 116
Initial: 2,339 E: 117
2 2 2 .
hlo :\/rval _(rxnl _Arl) - Cos (aan +6’D1 ) _(rvnl _Arl )-sm(aan +0D1 )
Final: 2,505 E: 117
Wheel angle from 0 Initial: 1,941°
centreline to tooth b2o Final: 1,673°
surface at critical —
fillet point on drive B Oppo-tanar g1 g Initial: 1,263 E: 118
side Hpio =Tvn2 "€ S Eb2o Final: 1,089 E: 118
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References to

... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Wheel angle from Initial: ~1,941°

centreline to tooth
surface at critical
fillet point on coast
side

6C20

Final: -1,817°

_ L
Hclo =Tyn2 "€

Ocho tanas -SG5,

Initial: -1,269

E: 119

Final: -1,187

E: 119

Pinion angle from
centreline to tooth
surface at critical
drive side fillet point

O, tana
D2o
ran [e

Formula shall be

_ 1,()) =r, (1’0 _ e9D1otanaf j

solved for 64, (as stated in ISO 10300-3).

-5,512°

E: 120

Pinion angle from
centreline to tooth
surface at critical
coast side fillet point

T,

o (eHCZO ‘tana

Formula shall be

~1,0)=rypy -(1,0- %1020 )

solved for 64, (as stated in ISO 10300-3).

6,042°

E: 121

Wheel difference
angle between tool
and surface at drive
side fillet point

AQ 0

D20 ~ “DLS 7]

D20

-0,033°

E: 122

Wheel difference
angle between tool
and surface at coast
side fillet point

Af

C20 =0

CLS |

C20

0,028°

E: 123

Pinion difference
angle between tool
and surface at drive
side fillet point

RDLZ . SinAHDZO

tanAHDlo =—
r\«

n2 +mis=RpL2 - C0sAbpy,

tan(0,116°)

E: 124
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Pinion difference
angle between tool

tanAfq,, =— - ° :
and surface at coast Clo™ |y . _R. . .cosAf tan(~0,099°) E: 125
. . . vn2 ' 'vnl CL2 C2o
side fillet point
Pinion angle P
+6cho +Abp1, +A6,
unbalance between AG; = Dlo © “Cllo Dilo Clo 0,274° E: 126
fillet points 2
Pinion angle from Ary =Ty -(1,0 | g0 tanay )
centreline to pinion -9,462° E: 127
tip Formula shall be solved for g, (as stated in ISO 10300-3).
Initial: -1,294°
Op
Final: -1,223°
Wheel angle from —
centreline tg tooth. AF=ryy -(eHD ‘tdnap 1’0) Initial: 0,061 E: 128
surface at pitch point Final: 0,058 E: 128
on drive side
_ _ Initial: —0,044 E: 129
h=(rynz +Ar)-sin(appf +6p ) —(Fynz2 *SinAppg—Grp )
Final: 0,000 E: 129
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References to

Description Formula Result 10135(2)_1 10133(2)_2 10135(%_3
E: Formula, T: Table, F: Figure
Initial: -1,467°
Op2
Final: -3,212°
Initial: 0,069 E: 133
Ary :r‘mz-(eg')2 tanag —1,0)
Wheel angle from Final: 0,152 E: 133
centreline to fillet
oint on drive flank . ] Initial: -0,152 E: 134
P hy =(rynz +Ary )-sin(appe +6p2 ) —(rynz*Sinappe — Gy, )
Final: -1,242 E: 134
\/ > 5 > Initial: -1,406 E: 135
hy, =xAJrins —(Fon1 + Ay ) -cos” (a + 6, +(r,n,1 + AR )sin(«a + 6
20 val ( vnl 2) ( Dnf DZ) ( vnl 2) ( pnf DZ) Final: —1,242 E: 135
Load sharing ratio for hypoid-gears (pinion and wheel)
Load sharing ratio )
for hypoid gears N 1,000 E:136
Tooth strength factor for hypoid gears (pinion and wheel)
Relative length of
action from pinion 2 2 i )
tlp to pltch circle in gV(ZIll = \/hl +( 3rl _Ar) _Z'O.hl ‘(Arl _Ar)'Sln(aDIlf + 9[)1 ) 2’574 E:137
normal section
Relative length of
action from wheel tip \/ 2 2 ] 1266 E: 138
to pitch circle in Gvanz =\ Mg +({pry —Ar)” =2,08, «(Ary — Ar)-sin(apys +6p) ' :
normal section
Relative length of
action in normal gvan,hyp = 9valt + 9%an2 3,840 E: 139

section
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References to

s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Profile contact ratio
in mean normal Evanhyp = Jvanhyp /pmn 1,152 E: 140
section
Modified contact
ratio for hypoid Eyy = ggan,hyp - g‘%ﬁ 1,878 E: 141
gears
Farcotglre load sharing & 0,061 E: 143
Lengthw1se load P 1,874 E: 145
sharing factor b
Relative length of D 2 ,
action from pinion _ |Pmn “€Yan hyp O’S'gV}’ Evp¢h 'k
. . Ivan3 = . - +&f ~IvanT 1,406 E: 146
tip to point of load e & &
L \y van,hyp va
application
Relative length of D 2 ,
action from wheel tip _|Pmn "$yan hyp O’S'EW vpéb k
to point of load Gvans = p B Té |7 van2 1,560 E: 147
. &y gvan,hyp Evay
application Y
Relative length of 2,434/
action to point of g] 12 = gvom,hyp - gwnm é,280 E: 148

load application
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References to

Description Formula Result 10135(2)_1 10135(2)_2 10135(%_3
E: Formula, T: Table, F: Figure
Initial: -1,941°
Op3
Final: 1,009°
Initial: 0,092 E: 149
Arz :rvnz-(e9D3 tana —1,0)
Wheel angle from Final: -0,048 E: 149
pinion tip to point of
load application . ] Initial: -0,447 E: 150
PP hy =(rynz +Ars J-sin(apps +60p3) —(rynz *Sin@pps —Grp )
Final: 1,372 E: 150
\/ 5 > 5 Initial: 1,398 E: 151
hy = —(Ar; —Ar)®-cos” (a +06 —|Ar; —Ar|-sin(«a +
30 =\ Ivan3 3 ) (apnf +60p3) —|Ar |sin(apn¢ #Ep3 ) Final: 1.372 E: 151
Initial: 1,294°
Op4
Final: 1,254°
Initial: -0,061 E: 152
Ary =Tyyo -(egD tana —1,0)
Pinion angle from Final: -0,059 E: 152
wheel tip to point of 15 c
load application : . Initial: 1,546 E: 153
pP hy =(rynz +Ary )-sin(apps +6ps ) —(ryn2 *SINGDRF — Gy )
Final: 1,522 E: 153
\/ > > > Initial: 1,521 E: 154
hy, = —(Ar, —Ar)~-cos” (& +6 —|Ary — Ar|-sin(a +06
40 Ivana 4 ) (Ot +6pg ) —|Ary | (apnf +6pa) Final: 1,522 E: 154
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References to

... ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure

Relative distance
from pitch circle to AP = (ran +4 )'COS(O‘an +6p3 ) _r ~0594 E: 155
point of load LN2 cosa vn2 ' .

. . LN2
application
Angle between Initial: 31,735°
centre line and line
from point of load 00
application and fillet Final: 33,563°
point on wheel
Relative horizontal Initial: 0,888 E: 156
dlsttan?e frfc)m itical SN2 = X1 = Pva0q "COS 200
;’El}lntre l_net 0 critica Final: 0,892 E: 156
illet poin
Relative vertical Initial: 1,259 E: 157
distance from pitch |, _ oo ksin
circle to critical fillet Final: 1,266 E: 157
point
Relative wheel load Initial: 0,666 E: 158
height at weakest hnz =y +AnNp
section Final: 0,672 E: 158

. B SN2 Initial: 0,718 E: 159
Auxiliary value hNZo =1

2,0-tana Final: 0,672 E: 159
SZ
Wheel tooth strength R \F: 1184 E: 160
factor N2 h
N2
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References to

. ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Pinion angle from Ary =rynq -(1,0— e¥ps-tanay )
pitch point to point -4,137° E: 161
of load application Formula shall be folved for 6, (as stated in ISO 10300-3).
Pinion pressure
angle at pointofload | &\, =&, + 0, — 0 + A0, 21,531° E: 162
application
Pinion radial (r —Ar, )'COS(C{ + 9 )
distance to point of | ryp, =t —2 Dnf D4 11,662 E: 163
load application 0SayN1
Start of iteration with Initial: 40,000°
a
Upo = %np T e Do Final: 37,905°
Initial (first

pass): 1,941°
Wheel angle between Final (firsto
centreline and pinion 0 pass): 2,904

D200

fillet (enclosed
iteration)

Initial (last pass):
1,941°

Final (last pass):
3,018°
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

_ 6p2do ‘tanes
Ars =ry, e PP

Initial (first
pass): 37,280

Final (first
pass): 37,235

Initial (last pass):

37,280

Final (last pass):

37,229

E: 164

Wheel angle between
centreline and pinion

fillet (enclosed
iteration)

+h

vimt T Puars ~ AT5€086

vn2 D200

Hpy =
tana,

Initial (first
pass): 0,712

Final (first
pass): 0,797

Initial (last pass):

0,767

Final (last pass):
0,871

E: 165

Hp = Ars -sin QDZ

Initial (first
pass): 1,263

Final (first
pass): 1,886

Initial (last pass):

1,263

Final (last pass):
1,960

E: 166
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Pinion angle between

I,

QDZOO -tan
vn2 '(e

i _1’0):,-“11 .(1'0_66D100'tanaf )

Initial: -9,535°

centreline and pinion E: 167
fillet Formula shall be solved for &, (as stated in ISO 10300-3). Final: -9,907°
i Initial: tan(1,458°
Wheel rotation ~ Hp1 = Pyant “COSAp, ( )
through path of tand ,, = . E: 168
action yn2 *{lvfm1 = Pva01 T Pvao1 SN A, Final: tan(1,453°)
Wheel angle Initial: -1,446°
difference between
path of action and Abp200 =120 —PD200 E: 169
tooth surface at Final: -1,565°
pinion fillet
Relative wheel radius | .~ _ Tyn2 + Ayin1 ~ Pyao1 * Pyaoi SN, Initial: 37,971 £ 170
.. . . L20 = :

to pinion fillet point 0 cosO) 5, Final: 37,967
Pinion angle to fillet _ 2o SN AGp4, Initial: tan(5,114%)

. tanA@Dloo = E: 171
point k2 +Tont — .20 *€0S A0 Final: tan(5,530°)
Relative pinion P Tn2 T 11 [120 'COSAQDZOO Initial: 10,747 E: 172

: , : Llo = :

radius to fillet point 0 JY S Final: 10,761
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Pinion angle from

Initial: 4,694°

centre line to fillet (AO; —6116) =261 —Op100 —AOD100 E: 173
point Final: 4,650°
Angle between Initial: 27,561°
centre line and line
from point of load a1 =apo —Fp2op + 100 E: 174
application and fillet Final: 24,981°
point on pinion
Relative horizontal Initial: 0,880
distance to critical SN1 =M.10'SIN(PO; —G1,) _ E: 175
fillet point Final: 0,872
Relative pinion load Initial: 0,951
height at weakest hnt =Ta10 —T14C0s(AGL —61,) E: 176
section Final: 0,936
SN1 Initial: 0,843
Auxiliary value hyig =——T E: 177
2,0-tana Final: 0,936
Pini h h s
inion tooth strengt v =N 0,813 E: 178
factor N1
N1
Tooth form factor for hypoid gears (pinion and wheel)
2
Tooth form factor for v, =2 0,618 E: 179

pinion

1naLN1 W

3s5n1 )]
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References to

- ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
2 |
Tooth form factor for v,==< 0,885 E: 179
wheel
3 ( 1 tana; o j
XNz |3SN2
Transverse radius to point of load application (pinion and wheel)
. bi-e &
Mean facewidth of __1 “vanhyp “vp
gy by, = 5 15,087 E: 180
pinion &y
. by ‘&
Mean facewidth of _ "2 ©®vanhyp “vp
bya = > 12,597 E: 180
wheel gvy
i . P16 " Evp
Contactshiftdueto | ) —k*by ———% 1,803 E: 181
load for pinion vy
i . P2 €5 Evp
Contact shift due to Xgop =k'-byy +- 2 2,844 E: 182
load for wheel Eyy
Transverse radius to r ( Y . +R )
t1 1 2
point of load P01 ="+ (T3 —Tyn1 ) Meta 28,040 mm E: 183
application for pinion Rin2
Transverse radius to r ( y R )
t2 2 2
point of load P02 = 4 AT N Mg 72,922 mm E: 184

application for wheel
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References to

... ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Tooth fillet radius at root diameter (pinion and wheel)
Relative fillet radius (h L ) )2
at root of tooth on Fofl = viml [ /va01 + Pya0i 0,180 E: 185
pinion vn1 T Myfm1 — Pvaot
Relative fillet radius (h 1{p )2
at root of tooth on Ffs = vim2 "1/7va02 + Pya02 0,273 E: 185
wheel vn2 +Myeha = Pyaoz
Stress concentration and correction facter(pinion and wheel)
Stress concentration 2 d 2 0
; N1 N1
and stress correction Yfl =L+| —— —= 2,189 E: 186
factor on pinion I mft hyq
Stress concentration 2 y 2 0
- SN2 SN2
and stress correction YfZ =L+ 2,336 E: 186
factor on wheel ' mf2 h N2
L=0,3254545 -(0,007 272 7 a, 0,210 E: 187
where M=0,3318182 10,009 0909 a,, 0,188 E: 188
0=0,2681818+0,009 0909 a, 0,412 E: 189
Inertia factor
Inertia factor when
Yi 1,065 E: 191
Eyy >2,0
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References to

. ISO ISO ISO
Description Formula Result 10300-1 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Calculated effective facewidth
Projected length of
the instantaneous b1 Gyannpp 911 “(cos By )2
contact line in the Ik1 = > 9,196 E: 193
tooth lengthwise 9n
direction (pinion)
Projected length of
the 1nsta.r1tar.1eous _ b2 *Gvemhlp " 9)2 (Cos :Bvb)
contact line in the Ik2 = > 7,194 E: 193
tooth lengthwise 9y
direction (wheel)
Toe increment on bl —9x1 X001
- b = - 12,964 E: 194
pinion 2.cos B,y €osBnq
Toe increment on ' bZ —9K2 X002
Ab,y = - 7,026 E: 194
wheel 2:cos .y €OS By
Heel increment on ' bl — 9Kk} X001
- be1 = + 18,063 E: 195
pinion 2:cos Py €osfn
Heel increment on ' b2 —Yx3 X002
Ab,, = + 13,119 E: 195
wheel 2:cos B €OS Sy
Calculated effective _ Abil Abel
facewidth on pinion bee1 =Cram *Mn11 €Ot [arctan[ e +arctan C by +9k1 28,515 E: 202
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References to

s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
with Cmm = 25,4 mim
Abiz Abez

Calculated effective bee2 = Cinm N2 [COS 2 '{arcwn[c h +arctan C _h tI9k2 23859 E: 202
facewidth on wheel mm N2 mm N2 ’ '

with Com = 25,4 mm

Basic formula of geometry factor (pinionand wheel)
Y "ol b m
G.eo.metry factor for Y, = 1 my9t el mtl 0,302 E: 59
pihion Vi on Yi| Tmprn D1 Mer
Ge;lomletry factor for Y, = 2 myDe Zce2 mt 0,280 E: 59
whee Yo -on Yi| Mmpz b2 M
Root stress
ad]ustrpent factor for Yy 1,075 E: 203
carburized case
hardened steel
Relative surface condition factor

Relative surface

Y, :
condition factor Rrel T 1,000 E: 204

Relative notch sensitivity factor
_ S\
Notch parameter 4s1-B2 = 2,423 E: 205
2 et
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References to

. ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
S
4s2-B2 = 5. N2 1,632 E: 205
'mf2
Relative notch
Y .
sensitivity factor SrelT1,2 1,000 E: 206
K-factors
Face load factor Krp 1,550 E: 32
'fTransverse load Kig 1,000 E: 40
actor
Tooth root stress formula (pinion and wheel)
. F, m Y
1 h _ ‘mtl mtl TA1
Nomina to.ot. root OF01.B2 = o 254,0 N/mm? E: 55
stress on pinion by M Y]l
Toothrootstresson | o L) —opornd Ka K, Kyp Kpg 433,0 N/mm? E: 52
pinion
i Fintz |Mmz Ya2
Nominal tooth root OF02-B2 = o 328,3 N/mm?2 E: 55
stress on wheel b, ms,, Y,
Tooth root stress on OF2-B2 = OFo02-83 Ka Ky -Kpp Kpd 559,7 N/mm?2 E:52
wheel
Permissible tooth root stress (pinion and wheel)
Permissible tooth OFp1-B2 = OFlim| Ysp “UNT - Y5 relT-B2 - YRrelT-B2 - Yx 1000,0 N/mm? E: 57

root stress on pinion
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Permissible tooth
root stress on wheel

OFP2-B2 = OFlim

Ys1 -YNT Y5 relT-B2 ' YR relT-B2 " YX

1 000,0 N/mm?

E: 57
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References to

s ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure
Calculated safety factors (pinion and wheel)
OFp1-
fctor forpinion, | Smemz = 2,309 E: 58
p OF1-B2
O Frpy-
Calculated safety Spopy = FP2-B2| 1,787 E: 58
factor for wheel Oropo
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C.4 Calculation of Sample 3 according to local calculation method for surface durability - Method B1 localised

Table C.12 — Virtual cylindrical gears

References to

ISO ISO ISO
- 10300-1 10300-2 10300-
Description Formula Result 3

E: Formula, T: Table,

Length of path of
contact in transverse | gy, =9val T9vd2 =
section

F: Figure
-[(«/d&al —d%, | —d,q -sinoge )+( d2,5 —d2% 5 —d,y ST )} 16,280 mm E: A49

N =

Point A on the
transverse path of 9y (A)=—Gyaz -5,379 mm E: A.47
contact

Point E on the
transverse path of 9y (E) =9gya1 10,901 mm E: A48
contact

-5,379 mm
-3,751 mm
-2,123 mm
-0,495 mm
Contact point Y on gy (Y)=gy (A) ¥k, g, +Y_(1_2'k.s)'gva with Y= 0. i=10 1,133 mm
the transverse path i 2,761 mm E: A.50
of contact 4,389 mm
6,017 mm
7,645 mm
9,273 mm
10,901 mm

Note that in all following equations gy.is7a function of Y (gv = gv(Y))
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Distance of the
middle contact line
in the zone of action

fm,Y :(gvaz — Y

Vo /2+gY)'COSﬂVb

-6,993 mm
-5,595 mm
-4,196 mm
-2,797 mm
-1,399 mm
0,000 mm
1,399 mm
2,797 mm
4,196 mm
5,595 mm
6,993 mm

E: A51

Coordinates of the
ends of the contact
line

fy -cos B

by et

. 1
b + tarlﬁvb (fY 'Slnﬁvb +Tj+5'(gva +bv,eff 'tan}/)

X1y =

x1y=0 forxiy<

X1Y = bvett for xiy

tan y +tan B,

0

> bv,eff

9,991 mm
12,192 mm
14,393 mm
16,594 mm
18,796 mm
19,981 mm
19,981 mm
19,981 mm
19,981 mm
19,981 mm
19,981 mm

E: A.56

Coordinates of the
ends of the contact
line

fY -COSﬂ‘

. by cff 1
b +tanﬂvb (fY ‘Slnﬂvb +%J_E'(gva _bv,eff 'tan7)

X2y =

0,000 mm
0,000 mm
0,000 mm

£ 4 o)
diry = tdir pVb

0,000 mm

E: A.57
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

x2y=0 forxzy<

X2,y = bvett for xz2y

0

> by,eft

0,000 mm
0,000 mm
1,186 mm
3,387 mm
5,588 mm
7,789 mm
9,991 mm

Coordinates of the
ends of the contact

line

. by eff
yl,Y =_Xl,Y 'tamﬂvb +fY 'Cosﬂvb +tanﬂvb (fY 'Smﬁvb + '2

-8,140 mm
-7,823 mm
-7,507 mm
-7,190 mm
-6,873 mm
-5,952 mm
-4,324 mm
-2,696 mm
-1,068 mm
0,560 mm
2,188 mm

E: A.58
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Coordinates of the
ends of the contact
line

) bv eff
Yoy =—Xyy-tam By, + fy -cos By, +tan By, '[fy -sin By, + 2

-2,188 mm
-0,560 mm
1,068 mm
2,696 mm
4,324 mm
5,952 mm
6,873 mm
7,190 mm
7,507 mm
7,823 mm
8,140 mm

E: A.58

Correction factor for
the length of contact
lines

Cp,y = {1—£7:

2 2
py_j J1- / bv eff
hax bv

0,066
0,071
0,074
0,076
0,078
0,078
0,078
0,076
0,074
0,071
0,066

E: A61
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Theoretical length of
contact line

Imbo,y = \l/(xl,Y

~ X2y )2 +(.V1,Y -2y )2

11,629 mm
14,191 mm
16,753 mm
19,316 mm
21,878 mm
23,258 mm
21,878 mm
19,316 mm
16,753 mm
14,191 mm
11,629 mm

E: A.60

Length of contact
line

Imb,Y = ImbO,Y (

[ —Cipy )

10,856 mm
13,186 mm
15,512 mm
17,842 mm
20,180 mm
21,443 mm
20,180 mm
17,842 mm
15,512 mm
13,186 mm
10,856 mm

E: A.59
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Distance of the top
contact line in the
zone of action

ft,Y :fm,Y + Dy,

¢ €08 B

4,898 mm
6,296 mm
7,695 mm
9,094 mm
10,492 mm
11,891 mm
13,289 mm
14,688 mm
16,087 mm
17,485 mm
18,884 mm

E: A52

Coordinates of the
ends of the contact
line

fy -cos B

by et

. 1
b + tarlﬁvb (fY 'Slnﬁvb +Tj+5'(gva +bv,eff 'tan}/)

X1y =

x1y=0 forxiy<

X1Y = bvett for xiy

tan y +tan B,

0

> bv,eff

19,981 mm
19,981 mm
19,981 mm
19,981 mm
19,981 mm
19,981 mm
19,981 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A56

Coordinates of the
ends of the contact
line

fY -COSﬂ‘

. by cff 1
b +tanﬂvb (fY ‘Slnﬂvb +%J_E'(gva _bv,eff 'tan7)

X2y =

6,693 mm
8,894 mm
11,095 mm

£ 4 o)
diry = tdir pVb

13,296 mm

E: A.57
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

x2y=0 forxzy<|0

X2,y = bvett for xz2y

> by,eft

15,498 mm
17,699 mm
19,900 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

Coordinates of the
ends of the contact

line

. by eff
yl,Y =_Xl,Y 'tamﬂvb +fY 'Cosﬂvb +tanﬂvb (fY 'Smﬁvb + '2

-0,251 mm
1,377 mm
3,005 mm
4,633 mm
6,261 mm
7,889 mm
9,517 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A58
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Coordinates of the
ends of the contact
line

) bv eff
Yoy =—Xyy-tam By, + fy -cos By, +tan By, '[fy -sin By, + 2

7,666 mm
7,982 mm
8,299 mm
8,616 mm
8,932 mm
9,249 mm
9,566 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A58

Correction factor for
the length of contact
lines

Cp,y = {1—£7:

2 2
py_j J1- / bv eff
hax bv

0,073
0,069
0,064
0,057
0,048
0,035
0,007
0,000
0,000
0,000
0,000

E: A61
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Theoretical length of
contact line

lipo,y :\ii(xl,Y N

X2,y )2 +(-y1,Y Y2y )2

15,468 mm
12,906 mm
10,343 mm
7,781 mm
5,219 mm
2,657 mm
0,094 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A.60

Length of contact
line

Lpy =Io,y - (1

-Cib,y )

14,345 mm
12,018 mm
9,684 mm
7,337 mm
4,967 mm
2,563 mm
0,094 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A.59
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Distance of the root
contact line in the
zone of action

fr,Y :fm,Y — Dy

¢ €08 B

-18,884 mm
-17,485 mm
-16,087 mm
-14,688 mm
-13,289 mm
-11,891 mm
-10,492 mm
-9,094 mm
-7,695 mm
-6,296 mm
-4,898 mm

E: A.53

Coordinates of the
ends of the contact
line

fy -cos B

by et

. 1
b + tarlﬁvb (fY 'Slnﬁvb +Tj+5'(gva +bv,eff 'tan}/)

X1y =

x1y=0 forxiy<

X1Y = bvett for xiy

tan y +tan B,

0

> bv,eff

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,081 mm
2,282 mm
4,484 mm
6,685 mm
8,886 mm
11,087 mm
13,289 mm

E: A56

Coordinates of the
ends of the contact
line

fY -COSﬂ‘

. by cff 1
b +tanﬂvb (fY ‘Slnﬂvb +%J_E'(gva _bv,eff 'tan7)

X2y =

0,000 mm
0,000 mm
0,000 mm

£ 4 o)
diry = tdir pVb

0,000 mm

E: A.57

© IS0 2024 - All rights reserved

249



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

x2y=0 forxzy<

0

X2,y = bvett for x2,y|> bv,ett

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

Coordinates of the
ends of the contact

line

. by eff
yl,Y =_XZ,Y 'tamﬂvb +fY 'Cosﬂvb +tar1ﬂvb (fY 'Smﬂvb + '2

0,000 mm
0,000 mm
0,000 mm
0,000 mm
-9,566 mm
-9,249 mm
-8,932 mm
-8,616 mm
-8,299 mm
-7,982 mm
-7,666 mm

E: A58
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References to

ISO ISO ISO
10300-1 | 10300-2 10300-

Description Formula Result 3

E: Formula, T: Table,
F: Figure

0,000 mm
0,000 mm
0,000 mm
0,000 mm
Coordinates of the ] -9,517 mm

by, eff
ends of the contact Yoy =—Xyy-tan By, + fy -cos By, +tan By [fY -sin By, + v,ze
line

-7,889 mm E: A.58
-6,261 mm
-4,633 mm
-3,005 mm
-1,377 mm
0,251 mm

0,000
0,000
0,000
0,000

Correction factor for . 2 b 2 0,007
the length of contact | €y, y = 1_(_“(_} J1= f"’_eff 0,035 E: A61
lines ' Sfhhax b, 0,048

0,057
0,064
0,069
0,073
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Theoretical length of
contact line

Lipo,y :\/(Xl,Y TX2v )2 +(y1y — Y2y )2

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,094 mm
2,657 mm
5,219 mm
7,781 mm
10,343 mm
12,906 mm
15,468 mm

E: A.60

Length of contact line

Irb,Y = IrbO,Y ) (1

- Clb,y )

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,094 mm
2,563 mm
4,967 mm
7,337 mm
9,684 mm
12,018 mm
14,345 mm

E: A.59

© IS0 2024 - All rights reserved

252



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

References to

ISO ISO ISO
10300-1 | 10300-2 10300-

Description Formula Result 3

E: Formula, T: Table,
F: Figure

0,951
0,895
0,808
0,683

Related peak load for R w |f Y| eLs 0,514
calculating the load Pry = Y _qp| 2% with ers = 3 0,292 E: A7
| fmax] 0,012

sharing factor Wmax
0,000

0,000
0,000
0,000

0,856
0,926
0,969
0,991
Related.peak load for X wy ( |fm Y| jeLs 0,999

calculating the load Py = =1]- . with ers = 3 1,000 E: A7
sharing factor " Whax | fmax| 0,999

0,991
0,969
0,926
0,856
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Related peak load for
calculating the load
sharing factor

Pry =

’

Wy

Wmax

_[ |fr,Y|
| finaxl

eLs
with ers =3

0,000
0,000
0,000
0,000
0,012
0,292
0,514
0,683
0,808
0,895
0,951

E: A7

Related area for
calculating the load
sharing factor X; g

*

Ay =— TPy

*

Ly

10,709 mm
8,446 mm
6,146 mm
3,937 mm
2,003 mm
0,588 mm
0,001 mm
0,000 mm
0,000 mm
0,000 mm
0,000 mm

E: A6
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Related area for
calculating the load
sharing factor X; g

*
Am,Yz_'T['prr

Y 'Imb,Y

7,298 mm
9,592 mm
11,804 mm
13,884 mm
15,831 mm
16,841 mm
15,831 mm
13,884 mm
11,804 mm
9,592 mm
7,298 mm

E: A6

Related area for
calculating the load
sharing factor X; g

Ay =—-T-

*
p Y|

'Irb,Y

0,000 mm
0,000 mm
0,000 mm
0,000 mm
0,001 mm
0,588 mm
2,003 mm
3,937 mm
6,146 mm
8,446 mm
10,709 mm

E: A6
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Description

Formula

Result

References to

ISO ISO ISO
10300-1 | 10300-2 10300-
3

E: Formula, T: Table,
F: Figure

Local load
distribution factor

m,Y

m,

*
y+tAry

0,637
0,729
0,811
0,883
0,942
0,967
0,942
0,883
0,811
0,729
0,637

E: A5

Curvature factor

tan aye

XY:

(dvl /2'

J

QU

Vbl/2

SinC"’vet +gY) '\/(dVZ /Z'Sinavet _gY)

dVbZ /2

1,331
1,191
1,093
1,019
0,962
0,916
0,878
0,847
0,821
0,800
0,781

E: A.63
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Local equivalent
radius of curvature
vertical to the contact
line in the contact
pointY

1
Prel,Y = Prel )
Xy

7,910 mm
9,875 mm
11,737 mm
13,497 mm
15,155 mm
16,711 mm
18,165 mm
19,517 mm
20,767 mm
21,915 mm
22,961 mm

E: A.62

Auxiliary variable

1,538

E: 31

Auxiliary variable

Ibm,Y

0,184 mm-!
0,152 mm-!
0,129 mm-!
0,112 mm-!
0,099 mm-!
0,093 mm-!
0,099 mm-!
0,112 mm-!
0,129 mm-!
0,152 mm-!
0,184 mm-!

E: 31
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-
3

E: Formula, T: Table,

F: Figure

Distance from My to Y

2
K1y tX2y
+ Gva2 —

yiy+yox V'
Yva fgy— LY 2,Yj

5,428 mm
4,533 mm
3,252 mm
1,971 mm
0,690 mm
0,000 mm
0,690 mm
1,971 mm
3,252 mm
4,533 mm
5,428 mm

E: 30

Local face load factor
for contact stress

KHﬁ’Y:KHﬂ-[]

_(bY'ZY)aJ

0,000
0,723
1,217
1,488
1,623
1,650
1,623
1,488
1,217
0,723
0,000
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Table C.13 — Local velocities and slip

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Surface velocity in
tooth width
direction

Wi1s =Vme1 ~SH

lﬁml

8,539 m/s

E: A14

Wi2s =Vmt2 -S1N

Bmz

3,280 m/s

E:A14

Pinion local surface
velocity in tooth
height direction

With,Y =Vmt1

. Iy
0S | SIna. +
ﬂml [ nD,C dvl /Zj

0,707 m/s
1,200 m/s
1,693 m/s
2,186 m/s
2,678 m/s
3,171 m/s
3,664 m/s
4,156 m/s
4,649 m/s
5,142 m/s
5,634 m/s

E: A.15

Wheel local surface
velocity in tooth
height direction

Weoh,Y =Vmt2 G

. 9y
0S B2 -Lsm e ——d /ZJ
v2

2,618 m/s
2,532 m/s
2,447 m/s
2,361 m/s
2,276 m/s
2,191 m/s
2,105 m/s
2,020 m/s
1,934 m/s
1,849 m/s
1,763 m/s

E: A16
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Pinion local surface
velocity

j 2
W1y =\ Wtis

2
Wtih,Y

8,568 m/s
8,623 m/s
8,705 m/s
8,814 m/s
8,949 m/s
9,109 m/s
9,292 m/s
9,497 m/s
9,722 m/s
9,967 m/s
10,230 m/s

E: A17

Wheel local surface
velocity

j 2
Wiy =\Wt2s

2
FWt2h,Y

4,197 m/s
4,144 m/s
4,092 m/s
4,042 m/s
3,993 m/s
3,945 m/s
3,898 m/s
3,852 m/s
3,808 m/s
3,765 m/s
3,724 m/s

E: A17
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References to
e es ISO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3
E: Formula, T: Table, F: Figure

4,736°
8,001°
11,214°
Angle between the 14,357°
sliding velocities in With y 17,414°

lengthwise and Oyr1y =arctan—— 20,373° E:A19
tooth profile Wi1s 23,222°
direction 25,955°
28,566°
31,055°
33,419°
38,590°
37,666°
36,719°
Angle between the 35,749°
sliding velocities in Wion v 34,753°

lengthwise and Oy y =arctan—— 33,734° E:A19
tooth profile Wios 32,689°
direction 31,6200
30,525°
29,405°
28,260°
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Pinion local surface
velocity vertical to
the contact line

Weivert,Y = Wt1)

v -sin(|Bg|+| w1 v|)

2,542 m/s
3,023 m/s
3,504 m/s
3,985 m/s
4,466 m/s
4,947 m/s
5,428 m/s
5,909 m/s
6,390 m/s
6,871 m/s
7,352 m/s

E: A.18

Wheel local surface
velocity vertical to
the contact line

We2vert,Y =Wt2,

v -sin (| Bg|+| @2 v|)

3,267 m/s
3,183 m/s
3,100 m/s
3,017 m/s
2,933 m/s
2,850 m/s
2,766 m/s
2,683 m/s
2,599 m/s
2,516 m/s
2,433 m/s

E: A.18
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

Local sum velocity
vertical to the
contact line

Vs vert,Y =Wtivdrt,Y T Wt2vert,Y

5,809 m/s
6,206 m/s
6,604 m/s
7,001 m/s
7,399 m/s
7,797 m/s
8,194 m/s
8,592 m/s
8,989 m/s
9,387 m/s
9,784 m/s

E: A.23

Local slip vertical to
the contact line

gvert,Yl =1,0-

]E t2vertY
tlvert,Y

-0,285
-0,053
0,115
0,243
0,343
0,424
0,490
0,546
0,593
0,634
0,669

E: A.24
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table, F: Figure

gveH,YZ =1,0-

EIE tlvertY
t2vert,Y

0,222
0,050
-0,130
-0,321
-0,523
-0,736
-0,962
-1,202
-1,458
-1,731
-2,022

E: A.25

© IS0 2024 - All rights reserved

264



https://standardsiso.com/api/?name=8446c9a47bbc10bd2d5999cce7adeb97

ISO/TR 10300-30:2024(E)

Table C.14 — Calculation of local surface durability (macropitting)

Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Local contact stress

Ky -

Kv Kupgy Kue

Fn
OHyY =

Zg-Zisy

Y “PrelY

0,000 N/mm?
1307,569 N/mm2
1 595,583 N/mm?
1670,130 N/mm?
1 652,123 N/mm?
1579,093 N/mmz
1509,038 N/mm?
1 388,858 N/mm?
1199,509 N/mm?

877,708 N/mm?

0,000 N/mm?

E: A2

Local modified
contact stress

OH,Y,mod = CH)Y

+—(%'3LS +0,25)‘maX(O'H,Y)'[

4
ﬂj with evs = 3

va,max

74,278 N/mm?
1325,135 N/mm?
1597,386 N/mm?
1 670,135 N/mm?
1652,269 N/mmz
1584,246 N/mmz
1541,951 N/mm?
1505,120 N/mm?
1502,508 N/mm?
1533,583 N/mm?
1252,599 N/mm?

E: A1

Calculation factor

OH liy

0,930

E: 57
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Local tangential
speed

Vmt2,Y =Vmt2 — 34

i Vmt2 "9y "SI yep

dv2

9,270 m/s
9,234 m/s
9,197 m/s
9,161 m/s
9,125 m/s
9,088 m/s
9,052 m/s
9,015 m/s
8,979 m/s
8,942 m/s
8,906 m/s

E: A9

Local speed factor

Zyy=Cqy+

ﬁ

2(1-Czy)

32

Vmt2,Y

0,998
0,998
0,998
0,998
0,997
0,997
0,997
0,997
0,997
0,997
0,997

E: A8
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Local hypoid factor

ZHyp,Y 21—0,3'

_Vepar g4 5]
VY vert,Y

0,780
0,797
0,812
0,825
0,837
0,847
0,857
0,866
0,874
0,881
0,888

E: A.10

Calculation factor
for the local bevel
slip factor

7
Zs0,y1 Zﬁ'fver:

47

40

1,092
1,160
1,209
1,246
1,250
1,250
1,250
1,250
1,250
1,250
1,250

E:A13
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Description

Formula

Result

References to

ISO
10300-1

ISO
10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

7
Zs0,y2 :ﬁ'gver:

47

40

1,240
1,190
1,137
1,081
1,023
1,000
1,000
1,000
1,000
1,000
1,000

E: A13

Local bevel slip
factor
(driving gear)

Zsy1 =Zg0 y1

1,092
1,160
1,209
1,246
1,250
1,250
1,250
1,250
1,250
1,250
1,250

E:Al11
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Description

Formula

Result

References to

ISO ISO
10300-1 10300-2

ISO
10300-3

E: Formula, T: Table,

F: Figure

Local bevel slip
factor
(driven gear)

Zsy2 =Zso,y2 +(

Z50,y2 —0,95)-1,75

1,747
1,609
1,464
1,311
1,150
1,088
1,088
1,088
1,088
1,088
1,088

E: A12

Local permissible
contact stress

OHP,Y,1 = 9H,lim,1

“ZNT Zx 2L ZR Zw Zyy ZHyp,Y "Zs,y1

1 250,406 N/mm?
1 356,685 N/mm?
1 440,485 N/mm?
1 508,933 N/mmz
1535,437 N/mm?
1 554,738 N/mm?
1572,145 N/mm?
1587,921 N/mm?
1602,282 N/mmz
1 615,409 N/mmz
1627,451 N/mmz

E: A3
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Description

Formula

Result

References to

ISO ISO ISO
10300-1 10300-2 10300-3
E: Formula, T: Table, F: Figure

OHP,Y,2 = OH,lim,2

“ZNT Zx ZLZR Zw " Zyy ZHyp,Y "Zs,Y,2

2,000,323 N/mm?
1882,733 N/mm?
1 745,069 N/mm?
1588,086 N/mm?
1412,084 N/mm?
1352,621 N/mm?
1367,766 N/mm?
1381,491 N/mm?
1393,985 N/mm?
1 405,406 N/mm?
1415,881 N/mm?

E: A3

Calculated local
safety factor for
contact stress
(macropitting) on
pinion and wheel

SH,y1 =
O-H,Y,moc

OHP,Y1|

16,834
1,024
0,902
0,903
0,929
0,981
1,020
1,055
1,066
1,053
1,299

E: A4
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References to

L 1SO ISO ISO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E: Formula, T: Table, F: Figure

26,930
1,421
1,092
0,951

0,855
S _ OHp,Y2
H,YZ = 0,854— E: A4

H,Y,mog 0,887
0,918
0,928
0,916
1,130
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Annex D
(informative)

Sample 4: Rating of a hypoid gear set
according to Method B1 and Method B2

D.1 Injitial data

Sample f# is for a hypoid gear pair which uses Method 3 according to ISO 235009.

Table D.1 — Initial data for pitch cone parameters

Symbol Description Method 0 Method 1 Method 2 Method 3

2 Shaft angle X X X 90°

a Hypoid offset 0,0 X X 40 mm
Z1,2 Number of teeth X X X 12/49
dm2 Mean pitch diameter of wheel — — X —
de2 Outer pitch diameter of wheel X — 400 mm
b2 Wheel facewidth X X X 60 mm
Pm1 Mean spiral angle of pinion — X — —
P2 Mean spiral angle of wheel X — X 30°
rco Cutter radius X X X 135 mm
| | Nemberaderou o - ] x s
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Table D.2 — Input data for tooth profile parameters

Data type | Data type Il
Symbol Description Symbol Description
adp 19°
adc 21°
fadim 0
Xhm1 0,2 Cham —
Khap 1 ka —
Knfp 1,25 ke —
Xsmn 0,031 Vll;;z )"
Jet2 0 mm
Oa2 0°
Or 0°
Pao1 0,8 mm
Pa02 1,2 mm
Sprib,C 0 mm/0 mm
Spr2D,C 0'mm/0 mm
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Table D.3 and Table D.4 show geometric and operational data and text for explanation.

Table D.3 — Geometric data from calculation according to ISO 23509

ISO/TR 10300-30:2024(E)

pinion/wheel

Symbol Description Values Symbol Description Values
Mean pitch diameter 99,377 mm/ Offset angle o
dm12 of pinion/wheel 343,151 mm G on pitch plane 12,922
Mean addendum 7,278 mm/ Pinion offset angle o
Ham12 of pinion/wheel 4,852 mm S on root plane 12,265
h Mean dedendum 6,368 mm/ R Outer cone distance 191,949 mm/
fm.2 of pinion/wheel 8,794 mm e on pinion/wheel 211,074 mm
« Effective pressure angle 20,731°/ R Mean cone distance 159,088 mm/
ebe for drive side/coast side 19,269° w2 on pinion/wheel 181,074 mm
Generated pressure angle 0 110 Pitch angle 18,200°/
anb for drive side/coast side 19°/21 012 on pinion/wheel 71,360°
. o _ o Face angle 18,200°/
Qiim Limit pressure angle 1,731 Ga1,2 on pinion/wheel 71,360°
Roetangle 18,200°/
Mmn Mean normal module 6,065 mm 11,2 on@¥nion/wheel 71,360°
k Basic crown gear 125 X TthkCr:)iSf:ié?eorilgiatlon 0,031/
hip dedendum factor ’ sml.2 o -0,031
pinion/wheel
(m Pinion qffset angle 12,265° Metz Outer transverse module 8,163 mm
on axial plane
Mean normal circular
Smn1,2 tooth thickness of 10,786 mm/ —
8,268 mm

274
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Table D.4 — Operating parameters and additional considerations

Symbol Value
Description
Additional data
Wheel profile Non-generated
Roughing/finishing method Face hobbing
b2etf Effective facewidth on wheel 0,85 - b2
Profile crowning Low
Verification of contact pattern Checked under light test lead)for each gear
Mounting conditions of pinion and wheel One member cantilever-mounted
Operation parameters
T1 Pinion torque 3000 Nm
ni Pinion rotational speed 800 min-1
Ka Application factor 1,1
Active flank Drive
Material data for pinion and wheel (case hardened steel)
E Modulus of elasticity 210 000 N/mm?
1% Poisson’s ratio 0,3
OHlim Allowable stress number (contact) 1500 N/mm?
OFlim Nominal stress number {bending) 480 N/mm?
Surface hardneéss Same for pinion and wheel
Quality parameters
R: Flank roughness on pinion/wheel 8 um/8 pm
R: Tooth rootroughness on pinion/wheel 16 pm/16 um
fot Single pitch deviation on pinion/wheel 14 pm/27 pm
Lubrication parameters
0Oil type [SO-VG-150
0il temperature 90 °C
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D.2 Calculation of Sample 4 ac¢ording to Method B1
Table D.5 — Virtual cylindrical gears
References to
ISO ISO ISO
Description Formula Result 10300-1 1 10300-2 103300-
E: Formula, T: Table,
F: Figure
Virtual cylindrical gears in transverseé section
Reference doq
diameter on d, = 104,610 mm E: A1
pinion cos Oy
Reference d.,
diameter on d,,= 1 073,596 mm E:A1
wheel cos &,
grl:r;tr)l(iegr?fteeth Zy1 =dyq /My 13,872 E:A12
EIT‘J‘VEZ;O“‘?“}‘ Zyz =dyy /M 142,370 E:A12
Gear ratio U, =Zyp [ Zyq 10,263 E: A.13
+

Helix angle B, = %ﬁ 36,461° E:A8
Transverse
pressure angle of Ay =arctan(ftane, /cos), )

. L 25,202° E: A10
virtual cylindrical | since ¢, = a,, for drive'side.
gears
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References to
ISO ISO ISO
Description Formula Result 10300-1 1 10300-2 103300-
E: Formula, T: Table,
F: Figure
Transverse Mye =My / 40s 3, 7,541 mm E:A11
module
Auxiliary angle ]
for virtual Gpp =arctan(sind; -tan¢y, ) 11,640° E:A21
facewidth
Projected
auxiliary angle for -9 — 2 o ]
length of contact y mp é/mo / >179 E:A.20
line
Centre distance of
virtual (.:ylindrical a, :(dvl +dv2 / 2 589,103 mm E: A5
gear pair
Helix angle of Bop =arcsin(din S, -cosa,, )
virtual cylindrical 33,766° E: A.16
gear at base circle since ¢, = a,, fpr drive side.
T.lp.dlameter on dya1 =dy1 +4 Ay 119,166 mm E: A6
pinion
jﬁﬁe‘lﬁameter O | dvaz =duz + 2 hamy 1083300mm | | E:A6
R.oc?t diameter on dyr1 =dy1 —2-figy1 91,874 mm E: A7
pinion
Root dlameter ot | dy; =dy ~2-timg 1056,008mm | | E:A7
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References to

ISO ISO ISO
Description Formula Result 10300-1 1 10300-2 10?;00-
E: Formula, T: Table,
F: Figure
E?ﬁ;glamem O | dypr =dys -cqs e 94,653 mm E:A9
fvisfe?‘ameter | dypz =dyz -cqsayer 971,406 mm E: A9
Eirtirlllsverse base |, o —r-m|cosaye /cosp, 21,435 mm E:A17
Length of path of
contact of virtual 1 \/_ 2 2 . 2 2 :
cylindrical gear in | Jve _E[( dia1 —dyp1 —dyq -SiNOer |+ “fdvaz —dypp —dyy -SINA et 25,100 mm E:A.18
transverse section
ottt | v = Gve /e 171 | [Ea23
Effective
facewidth (bZ,eff /Cos(é/mp /2)_gva COS Aryet 'tan(é’mp /2))
with by,eff = , 49,260 mm | |E:A19
P, 1—tany-tan(§mp/2)
2,eff = Y0207
Jeff
Facewidth b, =by-—= 57,053 mm | |E:A22
by eff
Virtual cylindrical gears in normal section
Number of pinion 2,1
teeth of virtual Zyn1 2 24,958 E: A41
cylindrical gears cos” By, -easp,
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References to

ISO ISO ISO
L. 10300-1 | 10300-2 | 10300-
Description Formula Result 3

E: Formula, T: Table,
F: Figure

Number of wheel
teeth of virtual Zyn2 =Uy " Zypp 256,145 E: A42
cylindrical gears

Reference
diameter on dyn1 =Zyn1 “Mmn 151,370 mm E: A.43
pinion
Reference
diameter on dyn2 =Zyn2 “Mmn 1 553,483 mm E: A.43
wheel
Tip diameteron |, _, | 165925 mm | |E:A44
pinion
Tip diameteron | 4 _q 2 hys 1563187 mm | |E: A44
wheel
Root diameter on _ i

L dyfn1 =dyn1 12 -Mgm1 138,633 mm E: A7
pinion
Root diameter on dynz =dynz 12-hgm2 1 535,895 mm E: A7

wheel

Base diameter on d

pinion vbn1 =dyn1 "[COS e 141,569 mm E: A.45

Base diameter on

wheel dypn2 =dyn2 cosa, 1 452,900 mm E: A45
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References to

ISO ISO ISO
L. 10300-1 | 10300-2 | 10300-
Description Formula Result 3

E: Formula, T: Table,
F: Figure

bv,eff -§in ﬂV

Face contactratio | &yp = 1,536 E:A24
mT-m hn

Virtual contact _

ratio Eyy =ya Téyp 2,707 E: A.25

Inclination angle P =arctan(tan S, -sinea, ) 14,658° E: A.38

of contact line

Radius of relative 1
curvature in 1 €os 1 -€os ( 1 1 ﬂ
R

normal section at | t = + 30,337 mm E: A.39

. cosa, -(ftana,p —tanay, )+ tan mp "tan By 0S¢y o tand, R -tand;
the mean point
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Table D.6 — General influence factors

References to

Description Formula Result 10?&_1 10?&_2 10135&_3
E:[Formula, T: Table, F: Figure
Radius of relative
curvature vertical to the Prel 3 |pt | (cos B )2 28,394 mm El A.37
contact line
; - 2000-T;
Nominal tangential force Fmtl n 1 603764 N 1
of bevel gears d
m1l
i - cos
Norr.unal tanigentllal force Fype EFoeq - By 663110 N 2
of virtual cylindrical gears cos fm1
Nominal tangential speed v B dml n 4,163 m/s E: 5
at mean point of the pinion | ™[ 19098 ’ '
Nominal tangential speed v | dm2 m 3,520 m/s 5
at mean point of the wheel mt2 19098 ’ '
Correction factor for non-
average conditions for c 1000 £ 12
Fume Ka / byegr= 100 F ’ i
N/mm
M.ean value of mesh _ C 20,00 i
stiffness per unit €y =0,0°LF N/(mm-pm) E: 11
facewidth fm-pm
, 14,00

i i c'=cp-C ! E:
Single stiffness h - CF N/(mm-pm) E: 18
Single pitch deviation fot 27,000m
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References to

. ISO 1SO 1SO
Description Formula Result 10300-1 | 10300-2 | 10300-3

E:[Formula, T: Table, F: Figure

Running-in allowance for
case hardened and Ya =(,075 'fpt 2,025 um E: 51
nitrided gears

Effective pitch deviation | £ -
with yp - yq fp,eff ‘fpt Ip 24,975 pm E: 17
Relative pinion massper | " Tlg 2 T "5 [(crnp + g )/ 2]

n n

unit facewidth reduced to
the line of action wherd p is the density of the gear material
(for steel p = 7,86-1076 kg/mm3)

0,033 kg/mm E: 14

1 dZ
Relative wheel my =P -
elative wheel mass per 3 2 N 2
unit facewidth reduced to cos”[(anp +anc)/2] 0,393 kg/mm E: 14
the line of action wherd p is the density of the gear material

(for steel p = 7,86-1076 kg/mm?3)

Mass reduced to the line of . x
action of the dynamically m . LML 0,030 kg/mm £ 10
equivalent cylindrical gear red mI " m; ’ & B
pair

30-103 | ¢,

Resonance speed of pinion | np; = 20 414,3 min~1 E: 9

Tz Mg

: . A
Dimensionless reference N=J1 0,039 E: 8
speed Me1
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References to
... ISO ISO ISO
Description Formula Result 1d300-1 | 10300-2 | 10300-3
E:[Formula, T: Table, F: Figure

Cv1,2 FC6v1 T 62 0,557 T: 3

Cy3 0,084 T: 3
For virtual contact ratio,
Eyy=2,707 > 2 Cvd 0,343 T:3

Cv5,6 0,594 T: 3

Cy7 0,974 T: 3
Constant factor for b f ,
calculating the dynamic Dy Tpeff € -
factor with Ky = 1,1 as K__F K "Cy1,2 TCy3 0,238 k16

. . vmt A
given in Table D.4
Dynamic factor K, pFEN-K+1 1,000 E: 15
Determination of the length of contact lines

ft = +ppet cosPyb 17,820 mm T:A2
For virtual contact ratio,
£up= 1,536,852 1 fm 0,000 mm T: A2

fr = —Bvet cosPyb -17,820 mm T: A2
Maximum distances from 1
middle contact line j— :E'[ Gya +by eff -(tany +tan By ) |- cos By, 26,173 mm | E|A33

1

fmax =E-[gva —byroir -(tany +tan B,y ) |-cos By, -5,307 mm E{A.34
Maximum distances from
middle contact line finax =fmaxB

26,173 mm
since maxB*> fmaxo
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References to

. ISO ISO ISO
Description Formula Result 1d300-1 | 10300-2 | 10300-3
E:[Formula, T: Table, F: Figure
Theoretical length of 2 2
contact line lho = \/(Xl —x2)"+(y1-2) 39,276 mm E[A.32
f-cos B, +tan By, -| f-sin S, erv'eff +1-(g +by off tany)
vb vb vb g e T Tvell 40955 mm | E|A29
X1 =
! tany +tan B,
f-cos By, +tan B, -| f-sin g, +bv‘—eff —1-(g -b -tany/)
Theoretical length of vb vb vb 2 2 \va Tv.ef
middle contact line X2 = 8,305 mm Ej A30
tan y +tan
calculated with f=f__ for 4 Pao
contact stress as specified
in ISO 10300-2:2023, 6.1 b
. Jeff
Y1 =1Xq-tan By, + f -cos By, —I—tanﬁvb~(f~sln[)’vb+ Vze J -10,915 mm E[A31
. bv,eff
Yo =1Xp-tan B, + f-cos By, +tan by, -| f-sinfy, + 5 10,915 mm E{A31
2 b 2
Correction factor Cip=}[l 1 _( f j A 1~ {V—Eff 0,078 E| A.36
fmax bV

Length of contact line Iym ={lbo - (1—Cyp, ) 36,210 mm E| A.26
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References to
. ISO ISO ISO
Description Formula Result 1d300-1 | 10300-2 | 10300-3
E:[Formula, T: Table, F: Figure
Load sharing factor
Exponent for calculation of
parabolic distribution of eLs 3 T:5
peak loads
€
\ ] )" E:7
Related peak load p =1-| ——
| fmax| F: 2
Related peak load at ti ARk
elate peak loa attip p*ad1- t 0,684
contact line t ‘f ‘
max
‘ f ‘ €Ls
Related peak load at wllq_ m 1.000
middle contact line Pm ’
‘fmax‘
Related peak load TAR
elate peak loa atroot pFd1- r 0,684
contact line r ‘f ‘
max
1 E:8
Related area A*=1p*l -m
4 F: 2
i 1
Eﬁ?ted area at tip contact A: _ . p: n 7969 mm
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References to

. ISO ISO ISO
Description Formula Result 1d300-1 | 10300-2 | 10300-3
E:[Formula, T: Table, F: Figure

Related area at middle * 1 =
contact line Am 7 4 P lom =T 28,440 mm

Related area at root N

contact line A= Py m 7,969 mm

Load sharing factor ZLS 3 0,801 E: 10

Face load factors (Calculation accerding to Method C)

Load distribution factor Kyp £ =1.5-Kypg pe 1,650 I: 28

with Kupb 1,100 T: 4

Load distribution factor Kgp £ =Kyp c /Kro 1,524 E: 32

with Kro 1,082 E: 34

Transverse load factors (Calculation according to Method B)

Determinant tangential

force at mid facewidth on Foea FFome “Ka Ky -Kug 120 354,5N E: 47

the pitch cone

Transverse load 5 ( 1) (f )

factors for bevel gear * * vy =1) € Upt = Va .

with virtual contact ratio Khap =Kpa-p50,9+0,4: T F b 1008 40

- gvy mtH / v
ey =2,707 > 2
2:Ja|
Relative hypoid offset Arel T 0,233 E: 41
dm2
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References to

e e ISO ISO ISO
Description Formula Result 14300-1 | 10300-2 | 10300-3
E:[Formula, T: Table, F: Figure
K*
* Ha
Ky, ¥Kn, =Ky, —
Transverse load factors Ha Fa Ha 0,1 rel 1,000 E: 40
since Ky, = 1,0
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Table D.7 — Calculation of surface durability (macropitting)

References to

... ISO ISO ISO
Description Formula Result 1d300-1 | 10300-2 | 10300-3
E:[Formula, T: Table, F: Figure
Z-factors
Factors for calculation of F1=¢da 1,171 T: 4
mid-zone factor for
ep=153621 F2=¢4a 1,171 T: 4
tan
Z B — vet
. M-B > >
Mid-zone factor (dval) “1-F T [d\,az j ~1-F, LN 0,973 E: 6
dvbl Zvl dvb2 ZVZ
1
2= 2 2 191,646
. (1-2) (1) , .
Elasticity factor . N (N/mm2)1/2 E: 51
Ey E,
Bevel gear factor Zxp 1,200 E: 11
oy 1im — 3850
C,=0,08. A7 1 0,83
. 350
Lubricant factor 0,910 E: 55
using py i, =1 200 N/mm?, which is the upper allowed limit
in the pbove formula:.
P 4'(1'0_CZL)
Lttt
Lubricant factor 134 0,992 E: 54
1,2+
A VPPN
T4V
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References to

- ISO ISO ISO
Description Formula Result 1d300-1 | 10300-2 | 10300-3
E:[Formula, T: Table, F: Figure
OH Iim — 850
Cpy 50,08 — """ 10,85
350
0,930 E: 57
using py i, = 1200 N/mm?, which is the upper allowed limit
Speed factor in the pbove formula.
L 2:(1,0-Cyy)
S G 32 0,975 E: 56
0,8+ ’ '
Vmt2

Roughness factor
with the radius of
relative curvature Rz, +Rz, _[10
P = Prel = 28,399 mm RZlO _T -3l— 5,650 pm E: 58
for Method B1 P

(see 1SO 10300-1:2023,

Annex A)
1 000-0y jim
Roughness factor Czr 50,12+ W
with the radius of - »

relative curvature

p=pra= 28,399 mm using py i, = 1200 N/mm?, Which is the upper allowed limit

for Method B1 in the pbove formula.

(see I1SO 10300-1:2023, 3 Cyr

Annex A) Zg = R j 0,951 E: 59
Z10

Product of the lubricant

influence factors Z1ZIR 0,919
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