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Fig.1 Schematic diagram of MPTF process
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Fig.3 Comparison of stress-strain curves between

Mooney — Rivlin model and experimental data
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Fig.5 Profiles from the simulation results along

line OA at different forming temperatures
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Numerical Simulation and Accuracy Analysis of Multi-point
Thermoforming of Polycarbonate Sheet

Cao Junhui' Fu Wenzhi' Li Mingzhe' Liu Chunguo' Su Shizhong'®> Pham D T’
(1. Dieless Forming Technology Center, Jilin University, Changchun 130025, China
2. Manufacturing Engineering Cenire, Cardiff University, Cardiff CF23 3AA, U. K. )

Abstract: A new flexible forming technique for thermoplastic polymer: multi-point thermoforming
(MPTF) was developed. Polycarbonate ( PC) is a typical thermoplastic polymer exhibiting many
properties ideally. The material parameters of PC according to Mooney — Rivlin hyperelastic constitutive
model were determined based on the high temperature tensile test data. The commercial software Abaqus
was utilized to simulate the MPTF process of PC sheet. A series of numerical simulation results show that
the best combination of forming temperature and forming pressure for PC sheet are 160°C and 10 kPa,
respectively. MPTF experiments were carried out under the processing parameters which were determined
by numerical simulations and the simulation results were validated by comparing them with the
experimental results. The spherical and saddle-shape parts formed by MPTF were measured using a 3D
sensing system and the measured data were compared with the target shape to analysis the accuracy of
MPTF. The comparison results show that the formed parts have good accuracy.

Key words: Multi-point thermoforming  Flexible forming  Polycarbonate = Numerical simulation

Forming accuracy
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Product Configuration Technology Based on Swarm Evolutionary Mechanism

Bao Zhiyan' Ji Shiming" Ruan Shufeng’
(1. Department of Mechanical and Electronic Engineering,
Zhejiang Water Conservancy and Hydropower College, Hangzhou 310018, China
2. College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310032, China
3. Zhejiang Zhongqing Lifiing Machinery Co. , Lid. , Zhuji 311800, China)

Abstract: The characteristics of swarm evolutionary mechanism were analyzed, and a corresponding
product configuration model was proposed. In order to select appropriate queen and male bees, a
selection operator was established via similarity evaluation technique. A crossover operator was
established to inherit useful components through components traversal, and a mutation operator was also
established so as to configure individualized components based on the topological sort algorithm of
constraint directed graph. The method of fitness evaluation was put forward by using estimated elements.
The strategy and method were effective in an instance of the product called bridge crane.

Key words: Mass customization Individualized products Product configuration Swarm evolutionary

Constraint directed graph



