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Abstract :

Rating systems of bevel gears(straight, spiral, and zerol bevel gears) which are commonly used as power transmission devices
for non-parallel axes are developed on the personal cornputer, which analyze and/or evaluate the gear design and the service
performance at the point of view of strength and durability. The typical considerations of the ratings are the bending strength,
the surface durability, and the scoring resistance. The ratings are carried out using the reliable standards of AGMA & Gleason
Works. .erefore, the system is built so that the variables or factors considered differently in those standards and the strength,
durability, and scoring partially in Gleason are appraised seperately by each method, and a series of the estimation processes is
integrated into the :qystem so as to compare each result. o

The developed rating systems can be used in the initial stage of gear design process, and also a better design can be
performed by the evaluation of the initial design at the view point of gear strength and durability. Additionally, it is useful for
the trouble-shooting of bevel gear systems and to the purpose of introducing the methods for maintaining design strength in
service, with appraising the gear strength after design or with appraising the influencing factors, as a whole.

Therefore, this rating systems can help the aim of design automation of bevel gears.
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Fig. 1 Factors for rating bevel gears (bending, contact, scoring)
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SHAPE |Bevel gear geometry
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Fig. 2 The structure of rating systems for bevel gear

1. Stress(bending, contact}
3.Corresponding factors
1.Stress(bending, contact)

Corresponding factors
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Fig. 3 Input items in Input parts
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)8 2717} FUZ T thsiM= AGMATHo] 2%} 3tol,
Aol chsi e GleasonstHoll 2% Zte] AA oty
& ¥ 4+ vk EU Aggd ANLAZ cjusiw
AGMA-t ol 2]’} Safety coefficient®] 2717} Gleasonit2
ol &3 A7iKct oen2 AGMAFZAZo| o oA ZAs
& 3Bl AL S o 4 Atk &, AGMAF A A48y
& 71€3tel WMrlol§ A GleasonFdolals QA
¥ dA., 48 ¢ 4 ok

LY wigriele] Begst AlAvlg 0|88l Fig. 49
Fig. 5 o} 2 MY g Yisid 2E wriloig yles
B=BIME st

5 HAE
AL dlelo] 2teR §Ug Ause o AgE:

HEIlol(AEolE, AME q Auold wwo)E iy
£ A AU 284 AR ZgE Woles] 98l

lem T ‘Data
Shaft angle  (degreo) | 9000
Number of tooth on vpiion |14
Nutmber of tooth ¢ on gear I A Y
Diamcteral pitch Gy | am
Face width Gin') o 157 )
Sm;l ;:;éle T B0 |
Hand of spiral on pinion” left
Tooth taper - - standard
AGMA quality - T
Shank diameter of pinion (i) - 250
[Bore diameter of gear  G) | 300
Cuthng process | face milling”
Prcssure angle "id’(;n;)*w‘ﬁ- T w00
Cutter radius © (i) R 450
ACugtu'¥cdgc m‘(.hus, mnlon(m) T 77Hh~(_)~.02b— o
Cutt; ;x]gc mqu gear (m) - 0.02

Note : The " mark refors to zerol and spiral bevel gears.
Fig. 4 Bevel gear data for geometry calculation

e & AGMA 9 Gleason 748 ol €3t 22
F e € 209458 Yrlstdeon], 7 Puaswe
Wl ulel BARAEL BE M golss ZaHE Hae g
BEAAEY AUG u2VYY S U= BEwst Aawg
7hutstede, )

webd AlRpEAAl 2718AAL ARGAT TG A4
o) dAelg g HEel JWel MAEY 4 glomz B
T U HAE WY 4 U Hodoo, HAY BB A
o FERIL W AxL] LAxo) UolA Kot} U YAE
= JdERdsiA AEY 5 U Hol AL HA MARE
B FA] 918 PQ MSAU A By 2a
49 59 FHol o] 8% 4 At BY PEAs} AJamy
< Had AR e {“ﬂﬁvﬂ Y 4 UTF FHs)
of AapdAe) AEE ol Foh=c] 483} o] 8YU = g

o,

Itern Data
e |7 general
Application ] __commercial |
Driving member pinion
Diriction of rotation (driver) clockwise
Character of load 1) prime mover uniform
2) driven machine uniform
Load typc dynam:c

Reoguired total life 1) pinion  (hours) 8’76(X)O
2) gear 87600.0

R . fcwer than one
Reliability requirement failuce in 100

Mounting method 1) pinion overhung

2) gear straddle
Spuud of pinion (rpm) 1800.0
Dmxgn power (hp) 65.0
Mnxnmum pinion torgue (Ibin) 3989.910
Lubricant MIL-L-2105B
Crowned / non-crownod crowned
Material 1) pinion stoel

2) grar steel
Heat treatment 1) pinion carburized &

2) gear case hardened
Surface hardness 1) pinion (:IRC) 60.0

2) gear 60.0

Pinion surface finish roughness (inicroinch) 60.0

Fig. 5 Bevel gear data for rating
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_ Rending

Contact Scori;x'é‘

Factor name e

AGMA | Gleason | AGMA [ Gleason | Gleason

Load exponent

“External dynamic factor 1.000 1.000

Overload factor 1000 . 1,000
Dynamic factor 0.960 1. ooo 0.960 1.000
Elastic coefficient ) 2290. 604 2805. 405
Stress adJustment constant 70.634 T
Size factor 1,000 | 0.697 1,000 [ 1,000
j:q;gidlstrlbutxon‘ factor | '1.828 l(ﬁ)(i(i:ﬁ :'I:EZS 1,7()00

Cutter radius factor ) 1003:7 :, 1903

Crowning factor

Surface condl trl on factor | ° S _Loeoo |
GPometry factor, pinion 0.196 0.250
etry 1 d O I g 0.115 005950
Geomstry factor, gear | 0.245 | 0.247 D | 00000
Life factor plnmn . |.o.801 | 1,000 | oo o B
Life factor, gear | 0.831 | 1,000 Loo0 | "
Igfppg[j}l{rtg ,,fac;t‘ff _ | 1.000 1.000 | 1.000 o
Safety factor | 1.000 1.000 | Loe00 | °
Hardness rntno factor | ) 1.ooo
J'hiervmalwggnst_ant o 41
Load factor o - 1.000
Rellabllxty factor . 1. 000
Fig. 6 Calculated factor values for the example
ltem o Bendl ng Contact Scori pg:
i AGMA Gleason AGMA Gleason | Gleason

"Ailowable stress or index | 70000.000 | 30000. 000 |225000. 000250000 000 650.000

Working stress or index | 58173, 422 | 30000.000 |163612,047|250000. 000| 650, 000

VCalculated stress or index 35914 /820 | 10418,

Saféty coefflment L 620 2 879 oLz 718?

NOTE : ?tress unit is Ib/xn

520 [128637. 172(13463

and :cor‘mg index is

Fig. 7 Rated stresses and scoring indeces
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