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Lightweight Design of Frame Molding Die for Composite Materials

Based on Response Surface
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Nanjing, 210016, China)

Abstract: Aiming at the lightweight design of the frame-type composite material forming mold, an

optimization method based on response is proposed. This method takes the optimized size variables and

optimization goals as input and output respectively, and establishes and fits corresponding approximate

mathematical models through methods such as sensitivity analysis and test table design. After setting

lightweight optimization goals and constraints, the problem is solved by the mathematical model and is used

to obtain the optimal solution. Solution results are substituted into the finite element model for calculation and

comparison to verify the accuracy of the solution. A specific mold is used as an example to illustrate the use of

the method.
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Table 1 Structural design parameters of the mold
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Fig.4 Heating process curve
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Table 2 Comparison of different working conditions
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(a) Displacement distribution of forklift transport  (b) Stress distribution of forklift transport (c) Displacement distribution of hoisting

&

(d) Stress distribution of hoisting (e) Displacement distribution of paving (f) Stress distribution of paving

& &

(g) Temperature distribution (h) Thermal stress distribution (i) Displacement distribution of thermal deformation
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Fig.5 Calculation results of each working condition
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Fig.8 Flow chart of response surface optimization
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Table 3 Center composite test design matrix
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Table 4 Verification and comparison of optimization re-

sults
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