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Abstract

Hypermesh and Ansys are combined by HyperStudy perfectly, which are most frequently used CAE
simulation software in the engineering field so far. HyperStudy can quickly optimize and improve
new rail cars, and greatly shorten the time to produce new rail cars. The internal optimization
method can meet the needs of the current optimization analysis. The optimized results can be
used to find the optimal solution quickly, and use the best way to complete the production of the
vehicle.
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Figure 1. Geometric model of vehicle
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Figure 2. Distribution of solder joints. (a) Overall distribution
of solder joints; (b) Local distribution map of solder joints
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Table 1. Mechanical Properties of stainless steel high speed EMUs
#* 1. THNSRNEAERMRIEMRER

HHL AR i AR A BUR
09CuPCrNi-A 7.297 210,000 0.3 345

SUS301L-DLT 7.297 183,000 0.3 345
SUS301L-ST 7.297 183,000 0.3 410
SUS301L-MT 7.297 183,000 0.3 480
SUS301L-HT 7.297 183,000 0.3 685

Figure 3. The preparation conditions of 1500 KN get off the hook compression working load diagram
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3.2. B E AR
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BERANSLAE A SR 2 mm JBA-5 578, nls] 5 s, B 32048 T R3] 202 MPa.
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Figure 4. The preparation conditions of 1500 KN coupler compression condition stress nephogram. (a) Overall stress ne-
phogram of car body; (b) Local stress nephogram of car body
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Figure 5. Model of window angle reinforcement. (a) Original structure of window corner; (b) Plus cross plate structure; (c)
Reinforced plate structure
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Figure 6. Modified stress nephogram. (a) Sub model stress nephogram; (b) The whole vehicle local stress nephogram
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Figure 7. The flow chart of the optimization of the body reinforcing plate
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Figure 8. Solder joint layout optimization history
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Figure 9. Shape optimization of beam after optimization
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Figure 10. Stress distribution of weld layout optimization
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Figure 11. Numerical simulation of the target constraint function and variable iteration step
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Figure 12. Iterative history of solder joint layout optimization
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Figure 13. Shape change of beam after optimization
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Figure 14. Stress distribution map of solder joint optimization
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Figure 15. Numerical simulation of the target constraint function and variable iteration step
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