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Abstract

The study of the effect of change a pressure angle and the number of gear teeth in the change
of tooth dimension has been carried by Finite Element Method with analysis program (JL ANLAYZER
2008) . The result of the research shown that the minimum value about of stress and deformation
happen when pressure angle equal (25°) and the number of teeth equal (14) when the pitch circle
diameter constant. The comparison between the results obtained from study with the stander tables
obtained from theoretical studies and The study results can ensure good recommendation for the effect
of the shape and volume teeth on stresses and deformation.
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12/P, R T(in) Dedenum | Addenum
% X F(in) o Pd(in) N Ib-
b b in(T)

d(in)

2014 | 432 | 0.05 | 0413 | 0.261 0.2083 | 0.1666 25 6 233 | 14 504
157.2 | 432 | 0.05 | 0.416 | 0.261 0.2083 | 0.1666 20 6 233 | 14 504

NN

111.7 | 432 | 0.05 | 0.418 | 0.261 2 102083 | 0.1666 | 14.5 6 233 | 14 504

201.4 | 432 | 0.043 | 0.395 | 0.228 | 1.74 | 0.182 0.1456 25 1686 | 233 | 16 504

201.4 | 432 | 0.038 | 0.385 | 0.203 | 1.55 | 0.1618 | 0.1294 25 | 772 | 233 | 18 504
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(2) ady Jsia psdial) (irall cliia) ga

(Steel)
Property | Sprnbol | Y alue | Ll it
Young's Modulus Ex 2.900000e+007  psi
Poiszon's Ratio MLUES 3.200000e-001
Thermal Expanzion Coef. ALFH  BRO0000e-008  AFahrenheit
b asz Density DEMS  7.300000e-004  Ib*s*sfin™4
Thermal Conductivity K 4.000000e-004  BTU/nchdz/F
Thermal Capacity C 4 B00000e+001  BTU*inchlb/s"2/F
-4
(pinion) (gear) (Three dimension)
( Tetra4 Element ) (W)
JL) (1)
(Wr) Y (Wt) X (Analyzer 2008
(Steel) (1)
Z-)
.(2) (axis

IL Analyzer2008 Demo Version (FREE for test) Project: C:\Documents and Settings\aa\Deskiop\AutoFEA\New Folder\25¢ 5 a0 E”§|E|
File Edit Wiew Unit System Automatic Display Analysis  List  Help

D|=|@|&| Dol k] +|=| <[=[t]+] x|v|z|2| el wl-] /|7

American Standard
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(Static Analysis)

. (displacement) (Vonmises stress)
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(14) -1
Won Mizes psi Won Mizes pa
2 12e+0073 3 B0e+003 Won Mizes pa
2.05e+003 2 Ele+003 3.32e+003
1.97e+003 2.43e+003 3.22e+003
1.90e+003 23424003 3.13e+003
1.83e+003 2.25e+003 3.03e+003
1.76e+003 21764003 3::::333
1.692+003 2.08e+003 2IT59+003
1.62e+003 2.00e+003 2:853+003
1.55e+003 1.91e+003 S —
1.48e+003 1.82e+003 3 43
1.41e+003 1.74e+003 2 37e+003
1.34e+003 1.E65e+003 3 37003
1.27e+003 1.56e+003 2184003
1.20e+003 1.48e+003 2 08e+003
1.13e+003 1.39+003 1.99a+003
1.06e+003 1.31e+003 1 B0e+003
9.88e+002 1.22e+003 1.80e+003
9.17e+002 1.13e+003 1.71e+003
8.47e+002 1.05e+003 1.61e+003
7. 7Re+002 9.E1e+002 1.52e+003
7.05e+002 8.75e+002 1.42e+003
E.35e+002 7.89e+002 1.33e+003
5. Ede+002 7.03e+002 1.23e+003
4. 94e+002 E.17e+002 1.14e+003
4. 23e+002 5. 30e+002 1.04e+003
3.53e+002 4. 4424002 9.47e+002
2.52e+002 35384002 8.53e+002
21224002 2.72e+002 7.582+002
1.41e+002 1.86e+002 IS
7.08e+001 9.96e-+001 5.68e+002
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SqitEYZ inch SqHYZ inch
3.52e-005 342005
3.40e-005 3. 30e-005
3283'005 31 88'005
31Ee-005 3.06e-005
3.03e-005 2 952005
291005 2 83005
2.79e-005 2 71e-005
2672005 2 59005
2 55e-005 2 482005
2.43e-005 2 e-005
2 e-005 2 2e005
218e-005 2.12e-005
2.06e-005 2.00e-005
1.94e-005 1.89e-005
1.82e-005 1.77e-005
1.70e-005 1.E5e-005
1.58e-005 1.53=-005
1.46e-005 1.41e-005
1.33e-005 1.30e-005
1.21e-005 1.18=-005
1.09e-005 1.06e-005
9.71e-006 9.43e-006
8.50e-006 8.25e-006
7.28e-006 F.07e-006
E.07e-006 5.89=-006
4.85e-006 4.71e-006
3.E4e-006 3.54e-006
2.43e-006 2.36e-006
1.27e-006 1.18e-006
205012 -1.36e-011

Sqit=vZ inch
4.08e-005
3.94e-005
3.80e-005
3.BGe-005
352005
3.37e-005
3.23e-005
3.0%-005
2.95e-005
2.81e-005
2.67e-005
2.53e-005
2.3%-005
2.25e-005
211e-005
1.97e-005
1.83e-005
1.69e-005
1.55e-005
1.41e-005
1.27e-005
1.12e-005
9.84e-006
8.44e-006
7.03e-006
5.62e-006
4.22e-006
2.8 e-006
1.41e-008
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212e+003
2.05e+003
1.97=+003
1.90e=+003
1.83e+003
1.76e+003
1.63=+003
1.622+003
1.55e+003
1.48=+003
1.41e+003
1.34e+003
1.27e+003
1.20e+003
1.13=+0032
1.0E=+003
9.88e+002
9.17e+002
8.47e+002
7. 76e+002
7.05e+002
E.35=+002
5.E4e+002
4.94e+002
4. 23e+002
3.53e+002
2.82e+002
212e+002
1.41e+002
7.08e+001
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Node Point Location

Won Mizes pai

3.06e+003
2. 96e+003
2.85e+003
2 74e+003
2. 64e+003
253e+003
2.43e+003
2.32e+003
2.22e+003
211 e+003
20 e+003
1.90e+003
1.73e+003
1.69e+003
1.58e+003
1.48e+003
1.37e+003
1.27e+003
1.16e+003
1.06=+003
9.50e+002
8.45e+002
7.33e+002
B.33e+002
5.28e+002
4. 22e+002
317e+002
21 e+002
1.06e+002
-8.70e-004

(@25)

YVYEA

16

-:(8)

Won Mises psi

E.18=+003
5.96=+003
5.75e+003
5.54e+003
5.33=+003
5. 11e+002
4.90e+003
4.69=+003
4.47e+003
4. 26e+003
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1.09e-005 1.17e-005 1.19e-005
9.71e-006 1.042-005 1.06e-005
8.50e-008 9.10e-006 9.24e-006
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