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Abstract

A truck frame is used as a research object, first establishing three-dimensional modeling of the
frame with the UG, and introducing the three-dimensional model to generate the STP file into
ANSYS, and then under multiple conditions using a finite element method to carry static analysis.
Simultaneously modal analysis is studied on this basis. The results show that under different con-
ditions the truck frame is in accordance with the design requirements of stiffness and strength
and does not resonate; the truck frame structure complies with design requirements.
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Table 1. Material properties
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g ARALE 2 ¥ (kg/m®) L 5 (Pa) o AR R (MPa)
B550L 0.3 7.83 2.1 x 10" 400
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Figure 1. Structure diagram of the frame
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Figure 2. The 3D model of the frame
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Figure 3. The finite element model diagram of the frame
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Table 2. Load of each component
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Figure 4. Load loading diagram
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BAE2929 5.0 mm, B PAEXIERR D AR R RR IR Ty, FELERTE P IEREIE b, G 4
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Figure 5. Displacement nephogram under bending condition
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Figure 6. Stress nephogram under bending condition
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Table 3. Boundary condition of bending condition
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Table 4. Boundary condition of torsion condition
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Figure 7. Displacement nephogram under torsional condition
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Figure 8. Stress nephogram under torsional condition
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140.63 MPa, iz KISy s AE A JE e i AL o sl Bl o4, SRV B EAE 18 mm R T KA {E
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Table 5. Boundary conditions of emergency braking conditions
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Figure 9. Displacement nephogram under emergency braking condition
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Figure 10. Stress nephogram under emergency braking condition
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Figure 11. Vibration diagram of 7~12 orders mode of frame. (a) 7-order mode; (b) 8-order mode; (c)
9-order mode; (d) 10-order mode; (e) 11-order mode; (f) 12-order mode

11 FZR 7-12 MESIREIE. (a) 7 MMEDS; (b) 8 BMRZS; (c) 9 BMEZS; (d) 10 IEERS; (e) 11
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P 11 AT 7~12 i 4R 20 PR RO IS () [ B AR AE, 56 7 B A AR D 281.15 Hz, 57 B4
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HERIENASIES; 5 10 EASRE R 979.81 Hz, FESZ R ELHT SRS 8 11 W
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Table 6. 7~12 orders natural frequency

5% 6. 7~12 MEIBIRZER

Brix [ A i IHz
7 281.15
8 627.98
9 834.97
10 979.81
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12 1739.3
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