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Calculo de tensoes:

1 - Calculo da tensao de flexao:

%% K K

Gy =—LPd Zatm g KK,
FI K,

op =t Eakm g gk,
Fml K,

a) Valor de J:

Table 11-8

AGMA Bending Geometry Factor J for 20°, Full-Depth Teeth with Tip Loading

Pinion teeth
12 14 17 21 26 35 55
Gear teeth
P G P G 3 G P & P G P G P G
12 U U
14 U U U u
17 u U U u U U
21 U U U U U U 024 0.24
26 U U U U U U 024 025 0.25 0.25
35 U U (8] U U U 024 026 025 026 026 0.26
55 U U U U U u 024 028 025 028 026 028 0.28 0.28
135 U U U U U U 024 029 025 029 026 029 028 029 028 0.._
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Table 11-9 AGMA Bending Geometry Factor J for 20°, Full-Depth Teeth with HPSTC Loading

Pinion teeth

12 14 17 21 26 a5 55 135
Gear teeth

P G P G P G P G P G P G P G P G j
12 U U ;
14 U U U U ‘
17 U U u U U U
21 ] U ] U U U 933 . 034
26 u U U U 8] U 033 035 035 035
35 U U U u U u 034 037 036 038 039 039
55 U U u u U U 034 040 037 041 040 042 043 043
135 U U U u U u 035 043 038 044 041 045 045 047 049 049
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Table 11-10 AGMA Bending Geometry Factor J for 20°, 25%-Long-Addendum Teeth with Tip Loading

Pinion teeth
o 12 14 17 21 26 35 55 135

P G P G P G P G P G P G P G P G
12 U U
14 U u u u
17 U ] U u 027 019
21 U u u U 027 021 D27 021
26 u u U U 027 022 0zF 022 028 022
35 u U U U 027 024 027 024 028 024 028 024
55 U U U u 027 026 027 026 028 026 028 026 029 0.26
135 U U U U 027 028 027 028 028 028 028 028 029 028 030 028
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Table 11-11 AGMA Bending Geometry Factor J for 20°, 25%-Long-Addendum Teeth with HPSTC Loading

Pinion teeth
12 14 17 21 26 35 55 135
Gear teeth
P G P G P G P G P G P G P G P G
12 U U
14 U U u u
17 U u u u 036 024
21 U u U u 037 026 039 027
26 U U U U 037 029 032 029 041 030
35 U u U U 037 032 040 032 041 033 043 034
55 U U U U 038 035 040 036 042 036 044 037 047 039
135 U U ] U 039 039 041 040 043 041 045 042 048 044 051 046
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Table 11-12 AGMA Bending Geometry Factor J for 25°, Full-Depth Teeth with Tip Loading

Pinion teeth

12 14 17 21 26 35 55 135
eteeth o—— 8 = ¢ ¥ ¢ F & » © & @&
12 u u
14 U U 028 028
17 U U 028 030 030 030
21 U U 028 031 030 031 031 031
26 U U 028 033 030 033 031 033 033 0.33
35 U U 028 034 030 034 031 034 033 034 034 034
55 U U 028 036 030 036 031 036 033 036 034 036 036 036
135 U U 028 038 030 038 031 038 033 038 034 038 036 038 038 038
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Table 11-13 AGMA Bending Geometry Factor J for 25°, Full-Depth Teeth with HPSTC Loading

Pinion teeth
12 14 17 21 26 35 55 135

Gearteeth o0—— '8 & » ¢ @ '¢ ? G Fr & P <c ' =
12 U U

14 U U 033 033

17 U U 033 036 036 036

21 U U 033 039 03 039 039 039

2 U U 033 041 037 042 040 042 043 043

35 U U 034 044 037 045 040 045 043 046 046 046

55 U U 034 047 038 048 041 049 044 049 047 050 051 051

135 U U 035 051 038 052 042 053 045 053 048 054 053 056 057 057

Table 11-14 AGMA Bending Geometry Factor J for 25°, 25%-Long-Addendum Teeth with Tip Loading

Pinion teeth
ooy, O 14 17 21 26 35 55 5
G (¥ 8 P G B8 P G B & P G NN

12 032 020 1
14 032 022 033 022

177 032 025 033 025 034 025

21 032 027 033 027 034 027 036 027

26 032 029 033 029 034 029 036 029 036 029

35 032 031 033 031 034 031 036 031 036 031 037 031

55 032 034 033 034 034 034 036 034 036 034 037 034 038 034 _‘
135 032 037 033 037 034 037 036 037 036 037 037 037 038 037 039 031
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Table 11-15 AGMA Bending Geometry Factor J for 25°, 25%-Long-Addendum Teeth with HPSTC Loading

Pinion teeth
e
i 14 17 21 26 35 55 135 i
Gear teeth
G P G P G P G P G P G P G p G_i.
12 038 022 1
14 038 025 040 025
17 038 029 040 029 043 0.29
21 038 032 041 032 043 033 046 033
26 039 035 041 035 044 036 046 036 048 0.37
35 039 0.38 041 039 044 039 047 040 049 041 051 04
55 039 042 042 043 044 044 047 044 042 045 052 046 055 047

135 040 047 042 048 045 049 048 049 050 050 053 051 056 053 059 055
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b) Valores de K, e Cy:

10 g =] - - I = T = T
o . ~ very accurate gearing

0 1 000 2 000 3000 4000 5000 6 000 7 000 8000 9000 10000
pitch-line velocity V; ft/min
T T T T T T T
0 5 10 15 20 25 30 35 40 45 50
pitch-line velocity V; m/s

c) Valores de Q,:
Recommended AGMA

Gear Quality Numbers
for Various Applications

Application 0Oy
Cement mixer
drum drive 3-5
Recommended Gear Cement kiln 5-6
Quality Numbers versus Steel mill drives 5-6
Pitch Line Velocity Corn picker 5.7
Pitch Velocity  Q, Cranes 5-7
Punch press 5-7

0-800 fpm 6-8
800-2000 fpm  8-10

Mining conveyor 5-7

Paper-box

2000-4000 fpm  10-12 making machine  6-8
Gas meter

Over 4000 fpm 12-14 mechanism 7-9
Small power drill 7-9
Clothes washing
machine 8-10
Printing press 9-11
Computing
mechanism 10-11
Automotive
transmission 10-11
Radar antenna
drive 10-12
Marine propulsion
drive 10-12
Aircraft engine
drive 10-13

Gyroscope 12-14
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d) Valores de Km

R SR R R T
Table 11-16
Load Distribution Factors K,

Face Width Km
in (mm)

<2 (50) 1.6
6 (150) 1.7
9 (250) 1.8

220 (500) 2.0

e) Valores de Ka

#

Table 11-17 Application Factors K,

Driven Machine

Driving Machine Uniform Moderate Shock Heavy Shock
Uniform 1.25 1.75 or higher
(Electric motor, turbine) L ’ g
Light Shock 1.50 2.00 or higher
(Multicylinder engine) 1.25 ' et
Medium Shock 1.50 1.75 2.25 or higher

(Single-cylinder engine)
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2 - Calculo da tensao de contato

-

| W C.C.
G(-. — 2 .II !'. a—m (*5 ;
\ Fla €.

!

a) Valores de I:

/ cos(
I ]
_— + dp
pp pg
= N b -
| |+ x p 2
P =gl Tg t———| = (r'” COS (1)) =—0050
\‘ Pd Pd
p,=Csin¢+p,
b) Valores de Cp:
] .
CP - Il | 2 1 o
-V =
.l - P le g
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Propriedades mecéanicas dos Acos

I'. Limite de Tenzdo Alengamerito Dureza
Nimera Farado Escoemento  Mdxima de em 2 pol Extricpdio Brinell
Uns . L Trepdo Sy ou 50,8 mm () H
{kpsi)® (kpsi)? () - o
G10100 L 26 47 28 50 o5
EF 44 53 20 40 105
G1O150 Lo 27 50 28 L1i] 101
EF 47 56 18 40 111
G10180 Lo 32 58 25 50 116
EF 54 G4 15 40 116
G10350 LQ g1 72 18 40 143
EF 67 ] 12 35 163
Estirado a 427°C 8l 110 .18 51 220
Estirado a $38°C T2 103 13 9 201
Estirado s 649°C &2 5l Fa) L1 180
G400 Lo 41 - T8 18 40 149
EF 71 Bs . 12 is 170
Estirado a 538°C BG 113 23 LY 235
G1a500 L} 4% 1] 15 - 35 179
EF B4 100 10 ki 197
Estirsdo a 316°C 180 20 10 30 450
Estirado 2 482°C 130 155 18 55 10
Estirado a 649°C B0 105 28 65 210
15218 LOQ* Bl 100 25 57 192
G4 1300 E 60 a0 30 45 183
EF* 87 98 ) | " 52 d Fiif
Fstirado a 538°C 133 146 11 &0 ) 293
G4 1400 Lot 63 a0 i B 58 187
EF* &0 102 18 50 213
Estirado a 538"C 131 153 16 45 302
G 3400 Lo . 69 101 21 45 . 07
EF* “n ] 111 15 42 13
Esfirade 2 316"C 134 260 12 43 . 408
Estirado a $38°C 162 182 15 40 "+ 383
Gae 200 Niclea® a9 120 22 55 148
Estirado a 427°C 94 ' 130 23 (1 156
G61500 Lo* 58 i a1 22 53 . 183
Estirado a 538°C 132 155 - 15 : 44 102
GRT400 Lg® fd 95 i3 55 190
EF* 96 107 17 't} 271
Estirado & $38°C 129 152 15 A 302
G92550 Lo* 7 T8 115 2 45 123
Estirado a 538°C = 160 180 15 32 352

' e acordo com a “Unified Numbering System for Metals and Alloys™ (UNS), Society of Automotive
Enginesrs, Warrendale, Pa, 1975. Esta referéncia contém a3 classificagdes correspondentes para as especifica-
cies da AISI, ASTM, FED, MIL SPEC e SAL.
f1s valores indicados para os laminados & quente (LQ) e estirados a frio (EF) sio ralores minimoy

estimades, normalmente encontrados na faixa de 19 mm a 32 mm (3/4 pola 1 1/4 pal). Um valor minimo &,
a gromo modo, virios desvios-padrdo abaixo da media aritmética. Os valorss indicados para sgos tratados
termicamente 5o valores tipicos. Tais valores nfo sio nem medios nem minimos. Podem ser obtidos por um
controle cuidadoso das especificagies de compra e do tratamento térmieo, além de inspegles & teates constan-
tes. As propricdades mostradas nesta tabela sio oriundas de grande variedade de fontes de consulla e, por
imo, aio bastante representativas, Entretanto, existem tanias varidveis que afetam essas propriedades, que o3
valores indicados devem ser considerados como aproximagdes.

. ? Multiplicar por 6,89 para ter em MPa.

"3 0 mesme que AIST 52T,
* Revasido,
' Cementido, propeicdades do ndcleo.



