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FEM simulation of cracked gear body under elastic 'supporting condition

SHAO Renping, ZHANG Yanrchao, HUANG Xirna, ZEN G Zgun

(School of Mechatronics,
Northwestern Polytechnical Universty, 710072, Xi’an, China)

Abstract :~The dynamic-characteristics of “the fault gear were smulated usng ANSYS
numerical analytical software ,if the gear and shaft are considered to have an elastic support
relationship. The changes of dynamic-characteristics of rear gear in the case of crack faults
were studied in\order ‘to analyze the-influences of different kinds of faults upon the dynamic
characteristics. The results show that ,the dynamic characteristics are influenced by the pos-
tion and the size of cracks,and the position has a bigger influence than the size of crack,
namely , the crack in the middle of gear body is moreinfluential than the outer crack. Moreo-
ver ,the setting method of elastic supporting boundary condition was studied during s mula
tion process,and also compared with the fixed supporting and free supporting boundary con-
ditions. The analytical results and findings provide an approach to study the fault causes and
diagnos s of gear.

Key words: aerospace propulson system; fault; gear; dynamical characteristics;
FEM (finite element method) smulation; elastic supporting
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Table 1 Natural frequency of gear body under free supporting on inner circumference( unit : Hz)
1 2 3 4 5 6 7 8 9 10 11 12

7636 8141 10251 10259 14511 16 31817 420, 18 723" 19 594 /20 611 21 641 22 383

(a=2 mm) 7636 8140 10251 10259 14 510 16 31817419 18 722 19 593 207611 21 640 22 383

(a=4 mm) 7634 8138 10248 10 256/14 508 16 316 17 416 18'721 19589 20 610 21 639 22 381

(a=3 mm) 7620 8125 10235 10248 14 492 16 285 17 390 18 710 19 578 20589 21 623 22 378

(a=5 mm) 7616 8120 10 228-10 237 1448416275 17,381 18 70119565 20 579 21 612 22 367
2 12 ( :Hz)

Table-2 Natural frequency 'of gear body-under fixed supporting on inner circumference( unit : Hz)

1 2 3 4 5 6 7 8 9 10 11 12

13 417 14 234 14 406 15005 15781 16 504 18 118 19 619 20 454 20 749 24 942 25 562

(a=2mm) 13417 14232 14 402 15004 15781 16501 18 114 19 616 20 451 20 746 24 938 25 549

(a=4mm) 13415 14229 14 396 15001 15781 16 490 18 105 19 610 20 448 20 732 24 932 25 534

(a=3mm) 13 403 14 226 14 383 15003 15771 16 463 18 092 19 520 20 374 20 645 24 720 25 288

(a=5mm) 13279 14213 14366 14 995 15715 16 401 18 068 19 511 20 308 20 474 24 355 25 078
3 12 (  H)

Table 3 Natural frequency of gear body under dastic supporting on inner circumference( unit : Hz)

1 2 3 4 5 6 7 8 9 10 11 12

8870 12627 12932 13 657 14382 14 924 15164 16 277 19 248 20 116 24 604 25 207

(a=2mm) 8868 12625 12929 13655 14381 14922 15163 16 276 19 245 20 115 24 598 25 199
(a=4mm) 8866 12621 12926 13 653 14 377 14918 15156 16 268 19 241 20 108 24 596 25 195
(a=3mm) 8848 12602 12901 13641 14 361 14904 15146 16 253 19 232 20 086 24 589 25 179

(a=5mm) 8836 12588 12891 13632 14 356 14 898 15133 16 248 19 226 20 075 24 586 25 168
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Fg-9 Vibration displacement of a curvein correctitude surface of gear for different fault
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