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Abstract

Taking the transmission system of a backpack lawn mower as the research object, a 3D model was
processed and drawn using HyperMesh, and a multimodal analysis was conducted on the shell in
Abaqus. The first 20 modes were selected to verify the vibration correlation between the shell and
the gear; using KISSSsoft to conduct simulation analysis on the mechanical properties of gears, obtain
the tooth surface safety factor and tooth root safety factor of gears, as well as the contact spots during
meshing process; then, a durability test is conducted on the product, and after completion, the wear
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imprint on the tooth surface of the spiral bevel gear is observed microscopically to verify the correct-
ness of the simulation model; to address the observed gear misalignment, KISSSsoft was used to per-
form drum and helix angle modifications on the gears, optimizing the contact spots. The research re-
sults show that there is no resonance between the housing of the transmission system and the gear
under actual operating conditions, and the safety factors of the gear teeth and roots are qualified. There
is a phenomenon of eccentric wear on the working tooth surface of the gear. By modifying the gear to
transfer the contact stress to the center of the tooth surface, the contact stress can be reduced, the tooth
surface wear can be reduced, and the operation stability of the lawn mower transmission system can
be improved.
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Figure 1. Transmission system structure of backpack lawn mower
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Figure 2. Backpack lawn mower gear shaft
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Figure 3. Numerical model of the lawn mower casing in Abaqus
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Table 1. Modal analysis of the first 20 modes of the lawn mower casing
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Order Ist 2nd 3rd 4th 5th

fHz 2291.3 4468.8 6862.9 7719.4
K "

Mode ’

Order 7t

fHz 9472.8

Mode

Order 118 12nd 13 14th 15t

fHz 15,190 15,538 16,373 17,255 19,025

Mode
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Figure 4. Geometric model of spiral bevel gear
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Table 2. Gear safety factors
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Figure 5. Contact spot area of spiral bevel gear
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Figure 6. Distribution of contact stress in spiral bevel gear

B o. IMAHENIIRMN DT

T RF, NEESMUGHRATIE RS, 75 L3 6 TOES o0 1) B ) IX A K e F R e
o, W NER IR, IR, EMG A I 5 /N R I A o e I DX e, X4 AR T
BRBAT LT, G WTHARE I, HIEkR, ELBRIR T, Wi Em o mF A%, A
RERCNAE P AN AT TE R T O o AHBCT I 5 ARINEAT I efh, 18] 6 th 380 7 sEbs L0 F mdk, 3L
SE LR B S TR LR, AT LA S S PR A I A AT L . N TR BRI A R, R
A7 S B 0F HE

4.2. MBS Hr

I KISSsoft 1/ EAR AL T Vi VA TH %2 4 REUN IR 22 4 R AL, 193 TREe A M EeAlS )y, N T
505 BRSOV 0 IR, R S AT G 4RI, R T 2 BT S T, AR
DRRTEIE A AT o IR T8 05 A S A Hp B HE U 8 R R JEAT 38 208 2, AR5 T A 1 0 5 3 Tl i
B FREATALEE, W 7 TR

DOI: 10.12677/iae.2026.141021 183 INE SR E S


https://doi.org/10.12677/iae.2026.141021

B 55

Figure 7. Microscopic observation of gear arc-shaped surface
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Figure 8. Tooth surface wear state
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Table 3. Gear type modification parameters
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Figure 9. Distribution of contact stress in spiral bevel gear after type modification
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