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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is
normally carried out through ISO technical committees. Each member body interested in a subject
for which a technical committee has been established has the right to be represented on that
committee. International organizations, governmental and non-governmental, in liaison with ISO,

also talfe part in the work. ISO collaborates closely with the International Electrotechnical
Commigsion (IEC) on all matters of electrotechnical standardization.

The prdcedures used to develop this document and those intended for its further maintenance
are desfribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria
needed [for the different types of ISO documents should be noted. This document was-drafted in
accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentidn is drawn to the possibility that some of the elements of this docuirient may be the
subject jof patent rights. ISO shall not be held responsible for identifying any;'or all such patent
rights. etails of any patent rights identified during the development of the) document will be in
the Intrpduction and/or on the ISO list of patent declarations received (sée www.iso.org/patents).

Any tradle name used in this document is information given for thé.convenience of users and does
not congtitute an endorsement.

For an ¢xplanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressjons related to conformity assessment, as well*as information about ISO's adherence to
the Worlld Trade Organization (WTO) principles in thé Technical Barriers to Trade (TBT), see the
following URL: www.iso.org/iso/foreword.html.

This do¢ument was prepared by Technical Committee ISO/TC 60, Gears, Subcommittee SC 2, Gear
capacity calculation.

Alist of pll parts in the ISO 10300 series'can be found on the ISO website.

© ISO 2017~ All rights reserved
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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

nracticacand hava bhaon ualidatad
practices-and-have beenvalidated:
— TS contain calculation methods that are still subject to further development.

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

The procedures specified in ISO 10300-1 to ISO 10300-19 cover fatigue @nalyses for geaf rating.
The procedures described in ISO 10300-20 to ISO 10300-29 are predeminantly related to the
tribological behaviour of the lubricated flank surface contact. 1SO-10300-30 to ISO 10300-39
include example calculations. The ISO 10300 series allows thé ‘addition of new parts under
appropriate numbers to reflect knowledge gained in the future.

Requesting standardized calculations according to ISO 10300 without referring to specific parts
requires the use of only those parts that are currently designated as International Standards (see
Table 1 for listing). When requesting further calculations, the relevant part or parts of ISP 10300
need to be specified. Use of a Technical Specification as acceptance criteria for a specifif design
need to be agreed in advance between manufacturer and purchaser.

Table 1 — Overview of ISO 10300

Calculation of load capacity of bevel gears In;&:;zzt;;):al Sl;reeccilflil:;?(lm TeR?:::)i:: I
Part 1: Introduction and general influence factors X

Part 2: Calculation of surface dunability (pitting) X

Part 3: Calculation of toothroot strength X

Part 4 to 19: to be assigned

Part 20: to be assigned for scuffing of bevel and hypoid

gears

Part 21 tg29: to be assigned

Part-30:1S0 rating system for bevel and hypoid gears X
—Sample calculations

At ;c)he time of publication of this document, some of the parts listed here were under development. Consylt the ISO
website.

This document 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.

On the other hand, 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 2017 - 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 different bevel gear’designs, how the load
capacity is numerically determined according to the methods and formulae |of the
ISO 10300 series. The initial geometric gear data necessary for.these calculations in accprdance
with ISO 23509.

The term “bevel gear” is used to mean straight, helical (skew), spiral bevel, zerol and hyppid gear
designs. Where this document pertains to one or miere, but not all, the specific forms are
identified.

The manufacturing process of forming the desired tooth form is not intended to imply any
specific process, but rather to be general in nature and applicable to all calculation methodls of the
ISO 10300 series. The fact that there are bevel gear designs with tapered teeth and otherfs where
the tooth depth remains constant along the face width (uniform depth) does not demand fo apply
Method B2 for the first and Method B1 for the second tooth configuration.

The rating system of the ISO 10300 series is based on virtual cylindrical gears and restticted to
bevel gears whose virtual cylindrical gears have transverse contact ratios of €.« < 2. Additionally,
the given relations are valid-for'bevel gears of which the sum of profile shift coefficients gf pinion
and wheel is zero (see ISO 23509).

WARNING: The user-s-cautioned that when the formulae are used for large average medn spiral
angles, (Bm1 + Pm2)/2> 45°, for effective pressure angles, a. > 30° and/or for large face| widths,
b > 13 Mumn, the calculated results of the ISO 10300 series should be confirmed by experierice.

2 Normative references
Thefollowing documents are referred to in the text in such a way that some or all of their|content

constitutes requirements of this document. For dated references, only the edition cited|applies.
For undated references, the latest edition of the referenced document (including any

pa | o) 1;
CllllCll\.llllCllLD) GPPIICD.

ISO 10300-1:2014, Calculation of load capacity of bevel gears — Part 1: Introduction and general
influence factors

[SO 10300-2:2014, Calculation of load capacity of bevel gears — Part 2: Calculation of surface
durability (pitting)

ISO 10300-3:2014, Calculation of load capacity of bevel gears — Part 3: Calculation of tooth root
strength

© IS0 2017 - All rights reserved
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3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following

addresses:
— ISO Qnline browsing platform: available at https://www.iso.org/obp
— 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 10300-1:2014¢Table 1 and
Table 2,(as well as the abbreviated terms given in ISO 10300-2:2014, Table 1, apply.
Table 2 — Symbols and units used in ISO 10300 (all parts)
Symbol Description or term Unit
i hypoid offset mm
afel relative hypoid offset —
a centre distance of virtual cylindrical gear pair mm
in centre distance of virtual cylindrical gear pairin normal section mm
1 face width mm
b related base face width —
ble calculated effective face width mm
bls effective face width (e.g. measured length of contact pattern) mm
y face width of virtual cylindrical gears mm
byese effective face width of virtual cylindrical gears mm
Chhm mean addendum factor of wheel —
g empirical parameter to determine the dynamic factor —
g mean value of mesh stiffness per unit face width N/(mm - pm)
clo meésh stiffness for average conditions N/(mm - um)
qd single stiffness N/(mm - um)
cp single stiffness for average conditions N/(mm - um)
de outer pitch diameter mm
dm mean pitch diameter mm
dr tolerance diameter according to ISO 17485 mm
dy reference diameter of virtual cylindrical gear mm
dya tip diameter of virtual cylindrical gear mm
dyan tip diameter of virtual cylindrical gear in normal section mm
dyb base diameter of virtual cylindrical gear mm
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Symbol Description or term Unit
dvbn base diameter of virtual cylindrical gear in normal section mm
dot root diameter of virtual cylindrical gear mm
din reference diameter of virtual cylindrical gear in normal section mm
e exponent for the distribution of the load peaks along the —

lines of contact
Ji distance from the centre of the Zone of action to a contact lne Thm
fax maximum distance to middle contact line mm
finaxB maximum distance to middle contact line at right side of mm
the contact pattern
fmaxo maximum distance to middle contact line at left side of mm
the contact pattern
Sot single pitch deviation fm
Soeft effective pitch deviation ||1m
fatim Influence factor of limit pressure angle
g length of contact line (Method B2) hm
Jva length of path of contact of virtual cylindrical gear in transverse mm
section
Jvan related length of action in normal‘section —
g length of action from mean point to point of load application mm
(Method B2)
In relative length of action within the contact ellipse mm
Nam mean addendumi mm
hao tool addendum mm
hem mean dedendum mm
hep dedendum of the basic rack profile mm
hm mmean whole depth used for bevel spiral angle factor mm
hyfm relative mean virtual dedendum —
hex bending moment arm for tooth root stress (load application mm
at tooth tip)
hy load height from critical section (Method B2) hm
Jen outer normal backlash mm
k contact shift factor —
ke clearance factor —
kq depth factor —
Knap basic crown gear addendum factor (related to mmn) —
Knfp basic crown gear dedendum factor (related to mmn) —
ke circular thickness factor —
Iy length of contact line (Method B1) mm

© IS0 2017 - All rights reserved
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Symbol Description or term Unit
Ivo theoretical length of contact line mm
lom theoretical length of middle contact line mm
Met outer transverse module mm

Mmn mean normal module mm
Mmt mean transverse module mm
Mied mass per unit face width reduced to the line of action of kg/mm
dynamically equivalent cylindrical gears
m* related individual gear mass per unit face width referred to kg/mm
the line of action
rotational speed min-!
ngp resonance speed of pinion min-!
)i peak load N/mm
Pkt transverse base pitch (Method B2) mm
Drjax maximum peak load N/mm
o related peak load for calculating the load sharing factor(Method B1) —
P relative mean normal pitch —
Pib relative mean normal base pitch —
Plet transverse base pitch of virtual cylindrical,gear (Method B1) mm
i exponent in the formula for lengthwisescurvature factor —
Qs notch parameter —
rdo cutter radius mm
it tooth fillet radius at the root'in mean section mm
Tnfpt mean pitch radius mm
T'myy 0 mean transversetadius to point of load application (Method B2) mm
I'fa relative mean virtual tip radius —
I'{n relativelmean virtual pitch radius —
Sthn mean-ormal circular thickness mm
Spr amount of protuberance at the tool mm
Sitn tooth root chord in calculation section mm
s one-half tooth thickness at critical section (Method B2) mm
u gear ratio of bevel gear —
Uy gear ratio of virtual cylindrical 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
Vg vert sliding velocity vertical to the contact line m/s

© IS0 2017 - All rights reserved
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Symbol Description or term Unit
Vit tangential speed at mid face width of the reference cone m/s
1% sum of velocities in the mean point P m/s
Vsh sum of velocities in profile direction m/s
Vs sum of velocities in lengthwise direction m/s

V3 vert sum of velocities vertical to the contact line m/s
w angle of contact line relative to the root cone °
Xhm profile shift coefficient —
Xsm thickness modification coefficient (backlash included) —
Xsmn thickness modification coefficient (theoretical) —

XN tooth strength factor (Method B2) mm

Xoo distance from mean section to point of load application mm

Vp running-in allowance for pitch deviation related to(the polished jm
test piece

)i location of point of load application for maximum bending stress mm

on path of action (Method B2)

V3 location of point of load application.on{path of action for hm
maximum root stress

Va running-in allowance for pitch €rror jhm
z number of teeth —
Zy number of teeth of virtual cylindrical gear —

Zun number of teeth ofwirtual cylindrical gear in normal section —
Zo number of blade groups of the cutter —
A auxiliary factor for calculating the dynamic factor K, - ¢ —

A* reldted area for calculating the load sharing factor Zs mm

Asne outer tooth thickness allowance mm
B accuracy grade according to ISO 17485 —
Ci correction factor of tooth stiffness for non-average conditions —
Ci correction factor for the length of contact lines —
€71, Czr, Czy constants for determining lubricant film factors —
E modulus of elasticity, Young’s modulus N/Imm?
E,GH auxiliary variables for tooth form factor (Method B1) —
F auxiliary variable for mid-zone factor —
Fint nominal tangential force at mid face width of the reference cone N
Fnn determinant tangential force at mid face width of the reference cone N

F, nominal normal force N
Fumt nominal tangential force of virtual cylindrical gears N
HB Brinell hardness —

© IS0 2017 - All rights reserved
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Symbol Description or term Unit
K constant; factor for calculating the dynamic factor K- —
K, dynamic factor —

K* preliminary dynamic factor for non-hypoid gears —
Ka application factor —
Kro lengthwise curvature factor for bending stress —
Ko transverse load factor for bending stress —
Kk face load factor for bending stress —
Kt transverse load factor for contact stress —
Kifo* preliminary transverse load factor for contact stress for
non-hypoid gears
Ktig face load factor for contact stress —
Khd-ve mounting factor —
N reference speed related to resonance speed ng; —
N number of load cycles —
)i nominal power kw
Rn = CLA = AA arithmetic average roughness pum
Re outer cone distance mm
R mean cone distance mm
Rifpt relative mean back cone distance —
Rz mean roughness pum
R210 mean roughness for gear pairsywith relative curvature radius pum
Prel =10 mm
S safety factor for bending stress (against breakage) —
SF fnin minimum safetyfaetor for bending stress —
Sh safety factorifor contact stress (against pitting) —
SH fnin minimuimsafety factor for contact stress —
T1. nominal torque of pinion and wheel Nm
Whi2 wheel mean slot width mm
Y1 tooth form factor of pinion and wheel (Method B2) —
i3 stress concentration and stress correction factor (Method B2) —
Yi inertia factor (bending) —
Ya root stress adjustment factor (Method B2) —
Yas bevel spiral angle factor —
Yra tooth form factor for load application at the tooth tip (Method B1) —
Yis combined tooth form factor for generated gears —
Y bending strength geometry factor (Method B2) —
Yis load sharing factor (bending) —

© IS0 2017 - All rights reserved
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Symbol Description or term Unit
Ynr life factor (bending) —
YRreiT relative surface condition factor —
Ysa stress correction factor for load application at the tooth tip —
Ysr stress correction factor for dimensions of the standard test gear —
Yx size factor for tooth root stress —
YsrelT relative notch sensitivity factor —
Ye contact ratio factor for bending (Method B1) —
Zi inertia factor (pitting) —
Zy speed factor —
Za contact stress adjustment factor (Method B2) —
Zg elasticity factor —
Zrw face width factor —
Zyp hypoid factor —
Z pitting resistance geometry factor (Method B2) —
Zx bevel gear factor (Method B1) —
7, lubricant factor —
Zis load sharing factor (Method B1J —
ZM-B mid zone factor —
ZNT life factor (pitting) —
Zr roughness factor for contact stress —
Zs bevel slip factor —
Zw work hardening factor —
Zx sizé factor —
a, adjusted pressure angle (Method B2) °
an normal pressure angle at tooth tip °
Qan,6 nominal design pressure angle for drive side/coast side °
et effective pressure angle in transverse section °
Qep,C effective pressure angle for drive side/coast side °
as limit pressure angle in wheel root coordinates (Method B2) °
Qlim limit pressure angle °
anpc generated pressure angle for drive side/coast side °
Qvet transverse pressure angle of virtual cylindrical gears °
OFan load application angle at tooth tip of virtual cylindrical gear °
(Method B1)
ax, normal pressure angle at point of load application (Method B2) °
Bom mean base spiral angle °
Bm mean spiral angle °

© IS0 2017 - All rights reserved
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Symbol Description or term Unit
Bv helix angle of virtual gear (Method B1), °
virtual spiral angle (Method B2)
Bub helix angle at base circle of virtual cylindrical gear °
Bs inclination angle of contact line °
y auxiliary angle for length of contact line calculation (Method B1) °
v projected auxiliary angle for length of contact line
Y auxiliary angle for tooth form and tooth correction factor °
d pitch angle of bevel gear °
& face angle 2
dr root angle °
&a transverse contact ratio of virtual cylindrical gears —
Evbn transverse contact ratio of virtual cylindrical gears in normal section —
&g face contact ratio of virtual cylindrical gears —
&y virtual contact ratio (Method B1), modified contact ratio (Method B2) —
£ load sharing ratio for bending (Method B2) —
et load sharing ratio for pitting (Method B2) —
4 pinion offset angle in axial plane °
U pinion offset angle in pitch plane °
¢k pinion offset angle in root plane °
4 auxiliary quantity for tooth form<and tooth correction factors —
O auxiliary angle for virtual fac€ width (Method B1) °
64> addendum angle of wheel °
6 dedendum angle of-wheel °
6} angular pitch ofwittual cylindrical wheel radiant
§ assumed angle in locating weakest section °
& one half of angle subtended by normal circular tooth thickness °
at point of load application
Ji density of gear material kg/mm3
Pio cutter edge radius mm
OF fillet radius at point of contact of 30° tangent mm
DPFn fillet radius at point of contact of 30° tangent in normal section mm
prp root fillet radius of basic rack for cylindrical gears mm
Drel radius of relative curvature vertical to contact line at mm
virtual cylindrical gears
Pt radius of relative profile curvature (Method B2) mm
Pvao relative edge radius of tool —
p’ slip layer thickness mm
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Symbol Description or term Unit

OF tooth root stress N/mm?
OFo nominal tooth root stress N/mm?
OFlim nominal stress number (bending) N/mm?
OFE allowable stress number (bending) N/mm?
OFp permissible tooth root stress N/mm?
on contact stress N/mm?
OH lim allowable stress number for contact stress N/mm?
Oup permissible contact stress N/imm?

T angle between tangent of root fillet at weakest point and °

centreline of tooth

% Poisson’s ratio —

Vo lead angle of face hobbing cutter °
V40, V50 nominal kinematic viscosity of the oil at 40 °C and ™50 °C, respectively mm?/s
[0) auxiliary angle to determine the position of the pitch point °

W angular velocity rgd/s
ws angle between the sum of velocities.vector and the trace of pitch cone °
x* relative stress drop in notch roet mm-1
XTX relative stress drop in notch root of standardized test gear mm-!
z shaft angle °
Table 3 — Generally used subscripts in ISO 10300 (all parts)
Subscripts Description
0 tool
1 pinien
2 Wwheel
A, B,B1, BZ,C | value according to Method A, B, B1, B2 or C
D drive flank
C coast flank
T relative to standardized test gear dimensions
(1), (2) trials of interpolation

© IS0 2017 - All rights reserved



https://standardsiso.com/api/?name=62df1c45764a1ab119a60dc3a95b60b4

ISO/TR 10300-30:2017(E)

5 Application

5.1 Ge

neral

This document provides four sample calculations:

— Sample 1 is a rating of a spiral bevel gear pair without hypoid offset according to Method B1

and

Method B2 (see Annex A);

.|

ple 2 is a rating of a hypoid gear set according to Method B1 and Method B2 (see

Anrlex B);

— Sam

ple 3 is a rating of a hypoid gear set according to Method B1 and Method B2 -(see

Anrtlex C);

— Sam

ple 4 is a rating of a hypoid gear set according to Method B1 and Method B2 (see

Anrlex D).

5.2 Structure of calculation methods

Figure 1
these b

shows three boxes that represent the individual three parts of ISO 10300. However,
xes are subdivided into a left side where influence factors are determined on the basis of

mainly pperational data according to Methods A, B or C (see 1S0~10300-1:2014, 5.1) and a right
side whpre separate calculation procedures are provided acecording to Method B1 and Method B2
which afe assumed to have the same level B but different approaches. These two methods refer to

the detg

rmination of virtual cylindrical gears in ISO 10300-1, the gear flank rating formulae in

ISO 103P0-2 and the gear tooth rating formulae in [ISO~10300-3.

10
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Additional data for calculation of gear dimensions
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Initial data for the calculation of the pitch cone parameters

Data type I I Data type Il Symbol Description Method 0 | Method1 | MethodZ | Method3
Symbol Description |Symbol| Description I shaft angle X X X X
aTyp nominal design pressure angle - drive sidea a hypoid offset 0,0 X X X
@ye nominal design pressure angle - coast side? 212 number of teeth X X X X
falim influence factor of limit pressure angle & d mean pitch diameter] X
2 - - -
*nm1_|profile shift coefficient Cham |mean addendum factor of wheel of wheel
k, hap |basic crown gear addendum factor kyq |depth factor dap nuterg:fl fh::;mmr X X - X
Kpg, | basic crown gear dedendum factor k. |clearance factor by wheel face width X
Xuma  |thickness modification coefficient ky |thickness factor or mean spiral angle
Wo |wheel mean slot width Bm1 of Einion _ X _ -
- backlash (choice of four) P mean spiral angle _ A
Jon Jetz: ma of wheel
[ addendum angle of wheel e cutter radius X X N X
6 dedendum angle of wheel number of blade
& Generally drive and coast side pressure angles are balanced In initial design. However, some applications may be Zp groups X X X X
aptimized with unbalanced pressure angles, see Annex C for guidance. (only face hobbing)
:
£,a,24, 23 dpp or dpand by, By, or 2,1
Calculation - Pitch
cone paramﬂers
[ Methoad | [ Method1 | [ Methoa2 | [ Methoas |
(=N ﬂ
(=
n .
o Additional data [ | ReSTS-PEeh cone
ol ) I Ty Byt Xpem1s - I I Rt Rz 64,82, Brmt + Brmz
172] { 1 l l r 1
]
[ calculation - Gear dimensi [ N f(data type I); f (data type IT)
| Results - Gear dimensioifs I I bydy, Ry 8,80 by by
perahon data: Geometric data of bevel gears
Io£ , material, lubrication, etc. according to ISO 23509
Method B1 Method B2
Part 1: Introduction and general influence factors — - - —— -+ —— s — v s ——— e .
|_ A Y —|
H General load factors K Geometry of virtual Geometry of virtual :
o | according to Method A, Bor C cylindrical gears cylindrical gears |
=) : i
e || J
° b o — s —  — . — . — — . — -
- - Part 2: Calculation of surface durability — « « —— - « —— - .- — -
o |_ Z - Factors for pitting |
b H according to Method A, Bor C V * :
I | Contact stress Contact stress |
H evaluated: 0.5, evaluated: oy 5, H
I_ permissible: oy permissible: oyp.g; J
|_ Y - Factors for bendi e F
H according to Method A, BorC | ‘ V * H
| Tooth root stress* Tooth root stressb |
H evaluated: 0.5 evaluated: 0. i
L permissible: ogp.g; permissible: agp.g; J
a One set of formulae for both, bevel and hypoid gears.
b Separate sets of formulae for bevel and for hypoid gears.
Figure 1 — Structure of calculation methods in ISO 10300 (all parts)
© IS0 2017 - All rights reserved 11
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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

A.1 Injitial data
Sample 1 is for a spiral bevel gear pair without hypoid offset which uses Method 0 according’to
ISO 235p9.
Table A.1 — Initial data for pitch cone parameters
Symbiol Description Method 0 | Method1 | Method2 | Method 3
)X shaft angle 90° X
a hypoid offset 0 mm X X
Z12 number of teeth 14/39 X
dm2 mean pitch diameter of wheel — — X —
de2 outer pitch diameter of wheel 176,893 mm X — X
b, wheel face width 25,4mm X X
Pm1 mean spiral angle of pinion 35° X — —
Pz mean spiral angle of wheel 35° —
reo cutter radius 114,3 mm X
2 number of blade greups . . X X
0 (only face hobbing)

12
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Table A.2 — Input data for tooth profile parameters

Data type I Data type II
Symbol Description Symbol Description
adp 20°
adc 20°
S 0
Xhm1 — Cham 0,247 37
khap — ka 2,000
Knfp — ke 0,125
Kkt 0,0915
Xsmn —
Wiz —
Jen 0,127 mm
Oaz 2,134 2°
Or 6,493 4°
Pao1inc 0;8 mm/0,8 mm
Paozpc 1,2 mm/1,2 mm
SpriD,C 0 mm/0 mm
Spr2D,c 0 mm/0 mm

© IS0 2017 - All rights reserved
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Table A.3 and Table A.4 show geometric and operational data and text for explanation.

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

Symbol Description Values Symbol Description Value
d mean pitch diameter 54,918 mm/ Z offset angle 0°
m1.2 of pinion/wheel 152,987 mm mp on pitch plane
h mean addendum 4,836 mm/ P pinion offset angle 0o
am1.2 Of pinion/wheel T,59T mm a On root plane
mean dedendum 2,394 mm/ outer cone distance
him 2 of pinion/wheel 5,639 mm Re1.z on pinion and wheel 93,973 mm
effective pressure angle 0 1Mo mean cone distance
Fen for drive side/coast side 20°/20 Runz on pinion and wheel 81,273 mm
@ generated pressure angle 20°/20° s pitch angle 19,747°/
nDe for drive side/coast side 12 on pinion/wheel 70,253°
. . o face angle 26,240°/
Qiim limit pressure angle 0 Oa1,2 on pinion/wHedl 72,387°
root angle 17,613°/
Mmn mean normal module 3,213 mm 611, on pjnién/wheel 63,760°
k basic crown gear 125 x tthk;e:f?izss;f:;atlon 0,037/
hfp dedendum factor ’ smi,2 L -0,055
pinion/wheel
{m pinion qffset angle 0,000° Met? outer transverse module 4,536 mm
on axial plane
mean normal circular
Smn1,2 tooth thickness 6,465 mm/
. 3,511 mm
of pinion/wheel

14
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Table A.4 — Operation parameters and additional considerations

Symbol Description Value
Additional data
wheel profile generated
roughing/finishing method face milling
Dot effective face width on wheel 085 . hy
profile crowning low
verification of contact pattern checked under light test load for epch gear
mounting conditions of pinion and wheel one member cantilever-mourjted

Operation parameters

Ty pinion torque 300 Nm

ni pinion rotational speed 1 200 min-1

Ka application factor 1,1
active flank drive

Material data for pinion and wheel (case hardened steelj

OHlim allowable stress number (contact) 1500 N/mm?
OFlim nominal stress number (bending) 480 N/mm?
surface hardness same for pinion and whee
Quality parameters
R, flank roughness on-pinion/wheel 8 um/8 pm
R, tooth root roughness on pinion/wheel 16 um/16 pm
Sot single pitch deviation on pinion/wheel 12 um/26 pm

Lubrication parameters

oil type 1SO-VG-150

oil temperature 90 °C

© IS0 2017 - All rights reserved
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ISO/TR 10300-30:2017(E)

Annex B
(informative)

Sample 2: Rating of a hypoid gear set
according to Method B1 and Method B2

B.1 Initial data
Sample 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 902 X X
a hypoid offset 0,0 15 mm X X

Z12 number of teeth X 13/42 X X
dm>2 mean pitch diameter of wheel — — X —
de2 outer pitch diameter of wheel X 170 mm —

b, wheel face width X 30 mm X
Pm1 mean spiral angle of pinion — 50° — —
P2 mean spiral angle of wheel X —

reo cutter radius X 63,5 mm

o | mmbetthsgons x| | x|

© IS0 2017 - All rights reserved
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Table B.2 — Input data for tooth profile parameters

Data type I Data type II
Symbol Description Symbol Description
adp 20°
adc 20°
Fr 1
Xhm1 Cham 0,35
Khap Kka 2,000
np ke 0,125
. ke 0,1
Xsmn W) 7
fet2 0,2 mm
P2 1°
Or. 4°
Da01 0,8 mm
Da02 1,2 mm
Spripc 0 mm/0 mm
Spr2p,c 0 mm/0 mm

66
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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
d mean pitch diameter 53,383 mm/ Z offset angle 11.390°
m1.2 of pinion/wheel 141,877 mm mp in pitch plane ’
b mean addendum 3,432 mm/ P pinion offset angle 10319°
s Of pinion/wheel T,.848 mm 2 TN oot plane ’
h mean dedendum 2,508 mm/ R outer cone distance 89,608 mm/
fn1,2 of pinion/wheel 4,092 mm el.2 on pinion/wheel 91,468 mm
@ effective pressure angle 20°/20° R mean cone distance 73,519 mm/
ene for drive side/coast side m1.2 on pinion/wheel 76,337 mm
@ generated pressure angle 17,747°/ s pitch@ngle 21)288°/
nDe for drive side/coast side 22,253° 12 on pinion/wheel 68,323°
' . _ o face angle 25|232°/
Qllim limit pressure angle 2,253 Ga1,2 on pinion/wheel 64,323°
root angle 201303°/
Mmn mean normal module 2,640 mm r1,2 on pinion/wheel 64,324°
hfp dedendum factor ’ smi,2 o -0,062
pinion/wheel
{m pm.“)“ (.)ffset angle 10,603° Mer2 outer transverse module 4,047 mm
in axial plane
mean normal circular
Smn1,2 tooth thickness 4922 mm/
. 3,241 mm
of pinion/wheel

© IS0 2017 - All rights reserved
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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
Doest effective face width on wheel 085 - hy
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

Operati¢n parameters

T1 pinion torque 250 Nm
ni pinion rotational speed 1200 min™t
Ka application factor 11
active flank drive
Material data for pinion and wheel (case hardened steel)
OHlim allowable stress number (contact) 1500 N/mm?
OFlim 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 pm/16 um
Sot single pitch deviation on pinion/wheel 11,6 pm/23,5 pm
Lubrication parameters
oil type ISO-VG-150
oil temperature 90 °C

68
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Annex C
(informative)

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

C.1 Initial data
Sample 3 is for a hypoid gear pair which uses Method 2 according to ISO 23509
Table C.1 — Initial data for pitch cone parameters
Symbol Description Method 0 Method-1 Method 2 Method 3
) 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
fy ) mean pitch diameter of wheel — — 146,7 mm —
dez outer pitch diameter of wheel X —
b> wheel face width X 26,0 mm
PBm1 mean spiral angle of pinion — X — —
B2 mean spiral angle of wheel — 21,009°
r'eo cutter radius X X 76,0 mm
number of blade’groups
% (only face hobbing) X o 13 X
© IS0 2017 - All rights reserved 125
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Table C.2 — Input data for tooth profile parameters

Data type I Data type II
Symbol Description Symbol Description
adp 20°
aqc 20°
£ 1
X¥hm1 — Cham 0,275
Khap — Kka 2,000
Khp — ke 0,125
| . ke 0,1
Xsmn W) o
etz 0,2 mm
P2 0°
Or. 0°
Da01 0,8 mm
Da02 1,2 mm
Sprip,C 0 mm/0 mim
Spr2n,c 0 mm/0 mm

126 © IS0 2017 - All rights reserved
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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

Symbol Description Values Symbol Description Value
d mean pitch diameter 51,258 mm/ { offset angle 23.969°
m2 of pinion/wheel 146,700 mm mp on pitch plane ’
" mean addendum 5,840 mm/ _ pinion offset angle 21 647°
am1.2 of pinion/wheel 2,215 mm SR on root plane ’
h mean dedendum 3,222 mm/ R outer cone distance 76,755 mm/
fm1,2 of pinion/wheel 6,847 mm el2 on pinion/wheel 95,168 mm
@ effective pressure angle 20°/20° R mean cone distance 61,186 mm/
ene for drive side/coast side mi.2 on pinion/Wheel 82,168 mm
@ generated pressure angle 15,868°/ s pitch'angle 241763°/
nDe for drive side/coast side 24,132° L2 on pinion/wheel 63,212°
' . _ o face angle 24}765°/
Qllim limit pressure angle 4,132 Ga1,2 dn pinion/wheel 63,212°
root angle 24{765°/
Mmn mean normal module 4,028 mm Or2 on pinion /wheel 63,212°
basic crown gear thickness modification
knep dedendum factor 1,25 Xsm1,2 cgefﬁaent on 0,04/-0,06
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 mm
pinion/wheel

© IS0 2017 - All rights reserved
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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
Doest effective face width on wheel 0,85 - hy
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

Operati¢n parameters

T1 pinion torque 250 Nm
ni pinion rotational speed 4 500 min*
Ka application factor 11
active flank drive
Material data for pinion and wheel (case hardened steel)
OHlim allowable stress number (contact) 1510 N/mm?
OFlim nominal stress number (bending) 500 N/mm?
surface hardness same for pinion and wheel
Quality parameters
R, flank roughness on pinion/wheel 3 um/3 um
R, tooth root roughness on pinion/wheel 10 pum/10 um
Sot single pitch deviation on pinion/wheel 12 pum/25 pm
Lubrication parameters
oil type ISO-VG-100
oil temperature 90 °C

128
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Annex D
(informative)

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

ISO/TR 10300-30:2017(E)

D.1 Initial data
Sample 4 is for a hypoid gear pair which uses Method 3 according to ISO 23509
Table D.1 — Initial data for pitch cone parameters
Symbol Description Method 0 Method 1 Method 2 Method 3
) 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
b, wheel face width X X 60 mm
Pm1 mean spiral angle of pinion — X — —
B2 mean spiral angle of wheel — 30°
reo cutter radius X 135 mm
number of blade groups
% (only facd hobbing) X o X >
© IS0 2017 - All rights reserved 185
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Table D.2 — Input data for tooth profile parameters

Data type I Data type II
Symbol Description Symbol Description
adp 19°
adc 21°
Satim 0
Xhm1 0,2 Cham —
Knap 1 ka —
Knfp 1,25 ke —
Xsmn 0,031 T/I]/:z :
Jet2 0 mm
022 0°
O 0°
Pao1 0,8 mm
Pa02 1,2 mm
Sprind 0 mm/0 mm
Spr2nd 0 mm/0Qmn

186
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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

Symbol Description Values Symbol Description Values
d mean pitch diameter 99,377 mm/ { offset angle 12,9220
mi2 of pinion/wheel 343,151 mm mp on pitch plane ’
h mean addendum 7,278 mm/ P pinion offset angle 12 265°
e Of pinion/wheel 7,852 mm : On root plane ’
h mean dedendum 6,368 mm/ R outer cone distance 191,947 mm/
fm1,2 of pinion/wheel 8,794 mm el2 on pinion/wheel 211072 mm
a effective pressure angle 20,731°/ R mean cone distance 159,088 mm/
ene for drive side/coast side 19,269° mi2 on pinion/wheel 181074 mm
a generated pressure angle 19°/21° s pitch@ngle 18,200°/
nDe for drive side/coast side 12 on pinion/wheel 71,360°
. . _ o face angle 18,200°/
Qiim limit pressure angle 1,731 Oa1,2 on pinion/wheel 71.360°
root angle 18,200°/
Mmn mean normal module 6,065 mm 0512 on pinion/wheel 71,360°
basic crown gear thickness modification
kntp dedendum factor 1,25 Xem1,2 coefficient on 0,031/-0,031
pinion/wheel
(m pinion qffset angle 12,2652 Met2 outer transverse module 8,1/63 mm
on axial plane
mean normal circular
. 10,786 mm/
Smn1,2 tooth thickness of 8,268 mm

pinion/wheel

© IS0 2017 - All rights reserved
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Table D.4 — Operating parameters and additional considerations

Symbol Description Value
Additional data
wheel profile non-generated
roughing/finishing method face hobbing
Doese effective face width on wheel 085 . hy
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

Operati¢n parameters

Ty pinion torque 3000 Nm

ni pinion rotational speed 800 miin™

Ka application factor 11
active flank drive

Material data for pinion and wheel (case hardened steel)

IH lim allowable stress number (contact) 1500 N/mm?2
DF lim 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 onpinion/wheel 16 pm/16 um
Sot single pitch deviation on pinion/wheel 14 pym/27 pm

Lubrication parameters

oil type [SO-VG-150

oil temperature 90 °C

188 © IS0 2017 - All rights reserved
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