oaluw ‘_su Y8 UK 'Cﬁ f‘k}uﬁd’w

s odis 5 G SL ol 550 53 —
(Bending fatigue) o> L .5 «lls Sows
(Surface fatigue) <l mhow S @
(SOl slil 3 s e dile) s ois SRy J=1e =
$o55 Rl bl y A5 a0
o 250 U 3 g0 3 eslinl 5,50 i (‘&?@‘ sl
A 3 slazel B L Oliabl oy o B 5 B 3 L el 5 A5 alis

Dlan Caaglie sla (6555 5l sdal oy ail gy o o is = sla 15 s y50 s —
e e S M IR (modifying factor) el o ol
2 ES
o
sy o 8w b e s el Slett Pl S
y sis tﬁ cle s ol —
s sis ng- (&?&u‘ BE) Q‘Jz,ﬁ —
S8 hl s ol pis —
Slebd Cual g golal b S35 —




(OJ.& ob\.w U:,JJ) 4.;‘435&0.""_5)}3 ‘;w_)ﬁ

(Cantilever) ,S 5 oS 5 &g 4 4l SOl —

Mc L S Al —
Oy =——
1
Figure 15.23 5
Cantilever bending model of an assumed par- Bl =g
abolic spur gear tooth. Bending is produced
by force F, acting at the apex (tip) of the Lewis-assumed, F,

(Lewis) inscribed constant-strength parabola. inscribed, constant
The intersection of vector F,, with the tooth . ~STe&th parabola
centerline defines the location of the apex.
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(a) Load and stresses (b) Fracture at the root fillet
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TABLE 1..% Values for Lewis Form Factor Y for 20° Full-
Depth involute Teeth

Number of Number of

Teeth Y ' Teeth Y
12 0,245 , 28 (.3533
13 0.261 30 (.359
14 0.277 34 0.371
15 0.290 ; 38 0.384
16 0.296 43 0.397
17 0.303 50 0.400
18 0.309 60 0.422
19 0.314 75 {0.435
20 0.322 ‘ 160 0.447
21 0.328 150 (0.460
22 0.331 300 0472
24 0.337 400 0.480
26 $.346 Rack 0.485

81 . . . 5 :
~"Stress concentration was unknown at the time of the Lewis development for nominal stress at the root fillet,
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K, = application factor (see Table 15.6)
K,, = mounting factor (see Table 15.7)
K, = dynamic factor (see Figure 15.24)
K; = idler factor = 1.42 for idler teeth with two-way bending; = 1.0 for gear
teeth with one-way bending.
J = geometry factor (see Tables 15.8 and 15.9)
P,; = diametral pitch
b = face width
F, = tangential load
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LE 15.8_AGMA Geometry Factor J for Bending of 20° Full-Depth Involute Teeth Under Tip Loading
| (used for lower precision gearing) |

12 14 17 21 26 35 55 135
P G P G P G P G P G P G P G P G
U U
U U U U
U 8] U u U U
U |8} U u U U 0.24 0.24
U U U U u U 0.24 0.25 0.25 0.25
| 8] U U U U U 0.24 0.26 0.25 0.26 0.26 0.26
|8} U u U U U 0.24 0.28 0.25 0.28 0.26 0.28 0.28 0.28
U U U U U U024 110.29 4025 1029 7026 ) 029, 1028 029 029 0.29

TABLE 15.9 m Factor J for Bending of 20° Full-Depth Involute Teeth Under HPSTC' L
|(used for higher-precision gearing)l

Pinion Teeth
12 14 17 21 26 35 55
Gear
Teeth | PP G P G P G P G P G P G P G
12 U U
14 U U U U
17 U U O 9 u w9
21 U U U U U U 033 033
26 U U U U U U 033 035 035 035
35 U U U U U U 034 037 036 038 039 0.39
55 U U U U U U 034 040 037 041 040 042 043 043
135 U U U U U.- Ui 035,043, 038 043 041 045 045 047 049

'Highest Point of Single Tooth Contact. See discussion under “Mesh Interactions™ in 15.6.
2P = pinion; G = gear.
*U indicates a combination that produces undercutting.
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TABLE 15.6 Application Factor, K,

S

Prime
Characteristic

@rive Machine Characteristic

Heavy
Shock

Uniform (e.g., electric motor, turbine)
Light shock (e.g., multicylinder engine)
Medium shock (e.g., single-cylinder engine)

Moderate
Uniform .. Shock
1.00 1.25
1.25 1.50
1.50 .73

1.75 or higher
2.00 or higher
2.25 or higher
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TABLE 15.7 Mounting Factor, K,

Face WidthJin

Support Properties and Gear Quality 0to2 6 9 = 16

Sccurate mountings, small bearing clearances, 1.3 1.4 | 53 1.8
minimum deflections, precision gears

“=ss rigid mountings, more bearing clearance, 1.6 17 1.8 2.2
less accurate gears, contact across full face

“_ombinations of mounting properties and 2.2 or higher
gearing precision that produce less than
full face contact
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1 “Very accurate gearing” ‘
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Pitch line velocity, V, ft/min




(Idler factor) 5 55,8 s o
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(a) Simple gear train.




