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Dynamic Analysis of the Speed Increasing Helical Gear System: Parameter
Studies for Natural Frequencies
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Fig. 1 Gear modeling
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Table 1 Gear Data
driving gear driven gear
Number of teeth 89 19
Face width(mm) 48 50
Normal module 2.5
Whole depth(mm) 5.6025
Pressure angle(deg) 20°
Helix angle(deg) 25°
Center distance(mm) 150
Base helix angle(deg) 23.4
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Table 2 Effect of helix angle

freq | 1st 2nd 3rd 1dof
B (Hz) | (Hz) | (Hz) | (Hz)
0° 687 | 2487 | 7971 | 6120
15° | 687 | 2484 | 7859 | 6027
25° | 687 | 2479 | 7661 | 5863
35° 687 2470 | 7365 | 5617

Table 3 Effect of mesh stiffness
freq | 1st | 2nd | 3rd 1dof
Ky (Hz) | H2) | (H2) | (H?)

6x10° N/m | 687 | 2463 | 7139 | 5428
8x10° N/m | 687 | 2491 | 8150 | 6267
1x10° N/m | 687 | 2507 | 9052 | 7007

Table 4 Effect of bearing stiffness
freq 1st | 2nd 3rd | 1dof
ko (Hz) | (Hz) | (Hz) | (H?)

3x10° N/m | 643 | 2331 | 7624 | 5863
5x10° N/m | 718 | 2582 | 7688 | 5863
7x10° N/m | 759 | 2717 | 7728 | 5863
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