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Abstract

As the basic component of a gearbox, the gearbox provides structural support and protection for
the internal gears, and it is necessary to ensure its own stability and reliability. Build a 3D model
of the gear box using SolidWorks, and import the model into ANSYS Workbench to perform static
and modal analysis on the box. The static analysis results show that the maximum stress of the
gearbox is 25.191 Mpa, located in the hole between the input shaft and the output shaft of the
gearbox; The minimum stress is 2.2864e-2 Mpa, located at the top of the gearbox. Modal analysis
reveals the natural frequencies and modes of each order of the gear box. As the order increases,
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the numerical changes in deformation are relatively small, providing further theoretical basis for
the structural optimization design of the gear box.
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Figure 1. Gearbox box model
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T I WA A N B Y, FIR SolidWorks — 4 SRR a5tk 8 ST = 4ERE A . HBEIAIK Sy 130
mm, %A 100 mm, &N 100 mm, HFLETEAN 24 mm. ELIFRGE R AL I A 1.
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GERL R 2 0 AT R — MRS AR IR 77705, e 3 3 o 5 R R AT IO R l) 23 SRR B - B PAY S R I8 0 4 A
XA A7 AT UR AN ELLE T A4 R 55 PR RE L TS 8 I A7 dr St 17 S AR Al o i 0 S5 R 0 b
VLT PPAG G5 M AE A5 8 5 0 BT VR R M R DL, Forb, LA I R AR 45 5 B 5 M0 SR TE A

KRR R B S SR 1A I R E ah &, T AL S AR BT I K I A LI AR DT £ 1Y
I, DT JRE S 7 J 5 PR o) 3 B Ao P A B KNP . XM I3 AN Bl TR T i 1 B4 o B A
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SERRGER G (N1 1), B RSN ANSYS Workbench 1, SR 5% BRI REE . A KA
% AR Q460. JEIRGEEE N 460 MPa, #[RHH & 2e+05 MPa, JHFALL A 0.247, iG5eAR A EHE &
SERJE 1A ANSYS Workbench £ H 45 H 8 A R I Th RS, TEMIRE R SF s ig iy, B b 2%, 41
TR, BRI FC AR A IL 69,635 N HLIG, 105,725 AN . XF CVAE A R% 4% 18 Elemental Quality ¥
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M 1L AT LB, A BN J1 A 25.191 Mpa, A Tk s A Nl T4 s AL s
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Figure 2. Stress distribution diagram of gearbox
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IO UTER A AIASEES 24T [8] [9] [10] [11], WTLMSRITE R & TAERS, REeAH B & K AERTEA, Mg
ML AR A G 1) T ARG TE . WER R 3~ 5, BIUGHCAETE 1. 2. 3 PSS, Ui sl
N0 HZ. M 3 AR A, BB R i KR R AEE R A TS T, S K BIEEH 2.7418 mm. 4] 4
W, KBREN 2.7418 mm, AR ELAKE T B, EEKIBHIERRATRL, BREHK
B — A PATER R EAR N W 5, FeRAR K BN 2.8088 mm, e KAR T EAMK IH HBLAE T AR AT
kb, BIEBEEE KA, FZB AN 28 K. s 6, HiFA 2.5943e-004 HZ,
BN 2.4739 mm LI AR R KBS T AL I BAE LT M 4k, AN TRAR C—ERER. hE 7
A%, HFE A 3.1839e-004 HZ, #ix KA & 2.3067 mm, #x/NEE N 0.58104 mm. fix KA & HILTE
FEVRTI A Ak o a5 8, JRENAN ARy 3.4889e-004 HZ, i KR 2.5479 mm, fz/NEJE &/ 0.69255 mm.
HIMERA R TILAL . N IR AT DLE Y, RRAIEIX 6 IYRES i, BT EMEUE B IHA K
(2.8088 mm <5 mm), HEBEEMEMIE R, TR ELR, HARRXEE K, Bz aiemrs &
FEER.
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Figure 3. First-order deformation diagram
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Figure 4. Second-order deformation diagram
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Figure 5. Third-order deformation diagram
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Figure 6. Fourth-order deformation diagram
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Figure 7. Fifth-order deformation diagram
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Figure 8. Sixth-order deformation diagram
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I ANSY'S Workbench i 6 56 A6 A 1A 45 M EAT B 0 F W RIS 70T, A3 BIDL R &5 5L

() B E AN, AL T TAEREH, R RSN 1.2596 x 10 mm, ZHER N, FF
BbR TAEFRR, A2 RN 1 25.191 Mpa, AR 145 M5 TH 2800 B L IR Aa e e AR 3
BE Ao B 2 1 AR B AN S A A5 M RE RS AT S S R A0 B B 8, B 1 30 I B v ) )
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