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Finite element analysis of sub-transmission case based on dynamic analysis
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Abstract: A ccording to the damage of the sub-transmission, the dynamic model was set up under
different conditions. For validating the dynamic model, the output speed, radial runout, horizon-
tal runout were obtained about the power take off of the transmission. T hen under the low speed
condition, the force curves of the bearing were obtained and used as the load for the finite element
transient analysis. In the finite element analysis, the modal and transient analyses for the sub-
transmission case were made, the natural frequency and the cycling stress were acquired, then the
fracture parts were pointed out, and their stress curves were obtained. The improvement on
structure of case was proposed. After being compared with the prototype, the result shows its
rationality. The improved product passed the bench test of JB/ T 8582. 3-2001.
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Table 1 Driving moment and resistance moment

of motor at each gear

R A3 ) Mi/(N* m) M/ (N * m)
1.00 276 276
1.69 276 421
3.09 276 822
6. 40 276 1594
12.48 276 2928
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Table 2 Dynamic simulation result of transmission
gt R ((°) s BEBE(C) s RE/% BB E/ mm K FBES R/ mm
1.00 11 850. 00 0 0 +0. 001 2 +0. 001 2
3.09 3 843.45~ 3843.85 8.50~ 8.90 0.221~ 0.275 0.0230~ 0.0280 0.0230~ 0.0280
12.48 949. 80~ 950. 15 0.38~ 0.63 0. 040~ 0.067 0.0550~ 0.0575 0.0550~ 0.0575
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Fig. 1 Force curves of structure points of sub-transmission case
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Fig. 2 Finite element model of

sub-transmission case
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Table 3 Natural frequency of sub-transmission case
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Fig. 3 Cloud diagram of deformation of

sub-transmission case

4 FIAR AR A RS RON ) =
Fig. 4 Cloud diagram of Mises stress of

sub-transmission case
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Fig. 5 Axial displacement curve of the maximum

deformation node of sub-transmission case
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Fig. 6 Maximum stress curve of inside part of

frontal eye of sub-transmission case
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Fig. 7 Deformation and stress curves of dangerous

structure points of sub-transmission case
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