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Tab.1 Nanoindentation experiment parameters
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Fig.1 DSC melting trace of the PLLA,PDLA and
their blends with the weight ratio 1:1
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Fig.2 The growth rate of crystal under
different temperature
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Fig.3 POM photographs of the stereocomplex

crystal with different diameter
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Fig.4 The AFM topological photograph and three-

dimensional topography of the crystal
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Fig.5 The surface and three-dimensional photographs

of the crystal with Olympus confocal microscopy
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Fig.6 Nanoindentation area of the crystal and the
curves of typical loading and unloading in
nanoindentation test"”’
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Fig.7 The trend of average hardness and modulus in

the radial direction of the crystal, the radial was 200 pm
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The Morphology and Mechanical Properties of Poly ( Lactic Acid)

Stereocomplex Crystal

LIU Yanpingl'2 , WEI Hanghangl‘2 , LI Qian"z

(1. School of Mechanics&Engineering Science, Zhengzhou University, Zhengzhou 450001, China; 2. Micro-nano Moulding Tech-
nology National Center for International Joint Research, Zhengzhou 450001, China)

Abstract: The surface morphology and the difference in mechanical properties between crystalline region and
amorphous region of the stereocomplex crystal were studied in this paper. The same mass ratio of Poly( L-lactic
acid) (PLLA) and poly(D-lactic acid) ( PDLA) stereocomplex was prepared by solution blending. Differen-
tial Scanning Calorimeter, Polarizing Microscope, Atomic Force Microscope, Confocal Laser Scanning Micro-
scope and Nano Indentation Tester were used to list the surface morphology of PLA stereocomplex crystal and
the diversification of mechanical properties. The result showed that a high degree of stereo-tacticity of PLLA/
PDLA blend could be achieved from the mass ratio of 1/1 for sample. The research also showed that obviously
depression phenomenon on the surface of crystal was formed due to the contraction of the molecular chain.
Furthermore, the hardness and modulus of crystalline region were improved compared to the amorphous re-
gion.

Key words: poly(lactic acid) ; stereocomplex crystal; surface morphology; mechanical properties
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Research on Process Planning Problems Based on General Particle

Swarm Optimization Model

WEN Xiaoyu, LUO Guofu, LI Hao, XIAO Yanqgiu, QIAO Dongping, LI Xiaoke

(Henan Key Laboratory of Intelligent Manufacturing of Mechanical Equipment, Zhengzhou University of Light Industry, Zheng-
zhou 450002, China)

Abstract; An Improved General Particle Swarm Optimization ( IGPSO) algorithm was proposed for process
planning problem based on the GPSO model and the characteristics of process planning problem. Crossover op-
erations were utilized to achieve the particles to obtain updated information from individual extreme library and
population extreme library. Variable Neighborhood Search algorithm was introduced as a local search strategy
for particles. A set of instances have been conducted to examine the proposed algorithm and the comparisons
among other algorithms appeared in current literature were also presented. The experimental results showed the
proposed algorithm had higher efficiency and better stability in solving process planning problems.

Key words: general particle swarm optimization; process planning; variable neighborhood search; combina-

tion optimization



