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Spur Gear Bending Strength GeometryFactors:
A Comparisonof AGMAandISOMethods

E. R. teRaa, University of Waterloo, Ontario, Canada

[Thestatementsand opinionscontainedherein are thoseof the authorandshouldnotbe construed as an officialactionor
opinion of the American Gear Manufacturers Association.]

ABSTRACT:

With the developmentof the ISO spur and helical gear rating standard (ISO/DIS 6336) it has become necessary to
compare theISOpowerrating standardto the correspondingAGIvIAstandard. The purpose of thepaper is tocomparethe
behavior of the bending geometry factor (J factor) for spur gears. Computer software was used to compare J-factor
valuesfor 135gear meshes. Results arecompared from thematrix of gearsetswhich variespressure angle, tooltip radius

of curvature and tooth numbers. Of particular interest is the effect of profile-shift (also know as addendum
modification).

Theresultsclearly show that there is significant differencebetween the standards, inboth thegeometry factor values and
theeffects of profile shift. The strength increasewhen using profile shift in theISO method is much lessthan is shown in
the AGMA method. The ISO method's low sensitivity to profile shift might cause the designer to abandon strength
optimization byprofile shift because the benefits are onlymarginal. The question nowremains, "Which methodis more
correct?" Further study is required to evaluate the causes of the discrepancies andpossible remedies.
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1"- E.R. teRaa, Graduate Student

(Supervisor: G. C. Andrews, Professor)

Department of Mechanical Engineering
University of Waterloo

Waterloo, Ontario, Canada

Nomenclature Nomenclature defined in this paper:.
AGMA nomenclature: J1 - pinion geomelry factor for bending strength

Cv - helicaloverlapfactor J2 - geargeometryfactorforbendingstrength
F - netfacewidth Kx -profile-shiftfactor
J - geometry factor for bending strength
Kf - stresscorrectionfactor Acronyms:
Ka - application factor for bending strength AGMA - American Gear Manufacturers Association
Kv - dynamic factor for bending strength ISO - InternationalStandardsOrganization
Ks - size factor for bending strength I-IPSTC - highest point of single tooth contact
Km - load distribution factor for bending strength
Ks - rim thicknessfactor 1. Introduction
m - transverse module

mG -gear ratio The International Standards Organization (ISO) has
mN - load sharing ratio neared completion of the strength rating standard for spur and
N1 - number of teeth on pinion helical gears. The final draft of the ISO spur and helical gear
N2 - number of teeth on gear strength rating standard (ISO/I)IS 6336) [1] is expected to be
st - tensilestress approvedand publishedsometimein 1993. The equivalent
x1 - pinion addendum modification coefficient AGMA standards are AGMA 2001-B88 [2] and AGMA 908-
x2 - gear addendum modification coefficient B89 [3]. Both ISO and AGMA show agreement that the rating
Y -tooth form factor procedure must consider both the pitting resistance and the
Wt -tangential transverse load at operating pitch diameter tooth root bending strength, but the formulae often produce

significantly different power ratings.
ISO nomenclature: The ISO/DIS 6336 draft standard offers a variety of
b - facewidth calculationmethodsformoststepsintheratingprocedure.The
d1 - pinion reference (standard) pitch diameter methods are named Method A, B, C, D, with each method
dwl - pinion operating pitch diameter having different formulaefor each factor. MethodA is defined
Ft - tangential transverse load at reference cylinder as the experimental data method, to be used when the engineer
Fwt - tangential transverse load at operating pitch diameter has sufficientdata and/or experience toevaluate the factors with
KA -application factor greater certainty than the standard's empirical equations can
Kv - dynamicfactor provide.MethodBis themostaccurateanddetailedapproach

KF_ - face load distribution factor for root stress available in the standard, based on analytical and empirical
KFc_ - transverse load distribution factor for root stress results. Methods C and D are usually a less-sophisticated
ran - normal module version of Method B, where results are easier to compute but
nat - transversemodule are also more conservative(to accountfor lowerprecision).
x1 - pinion addendum modification coefficient This structure is much different from the AGMA procedure
x2 - gear addendum modification coefficient where generally there is only one method of computation (load
YF - toothformfactor distributionfactorbeinganexception).For thepurposesof this
Ys - stresscorrectionfactor paperthe "ISOmethod"refersto the MethodB set of rulesand
YI3 - helixanglefactor equations.

-reference (standard)helixangle The developmentof the ISO gear rating standard
OF - tensilestress producessomeimportantissuesforengineerswhocurrentlyuse
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