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Research on Integrated Optimization Method of Barrel and Recoil Mechanisms
Hong Yajun Cao Yanfeng Yin Qiang Xu Cheng
Nanjing University of Science and Technology, Nanjing, 210094

Abstract: To reduce the recoil resistance force and the barrel mass, an integrated optimization
model involving barrel and recoil mechanisms was built considering the control rod and barrel struc-
tural parameters, the interior ballistic charge parameters as design variables, and the stiffness,
strength, life of barrel and the initial velocity as the constraints. Two optimization methods were se-
lected to optimize and the results were compared. First, using the weighted method, the double ob-
jects were normalized to a single target. The model was optimized by the simulated annealing algo-
rithm, and the recoil resistance force is reduced by 53% while the barrel mass is lightened by 2. 8%
after the optimization. Then based on the optimal theory of Pareto, the optimal solution set was ob-
tained by the genetic algorithm. It provides more optimal schemes for the designers. According to en-
gineering experiences, a solution was chosen, the recoil resistance force is reduced by 50. 4% and the
barrel mass is lightened by 9. 8%5. Studies show that it can obtain better optimization schemes based
on the Pareto theory and genetic algorithm. It provides a new method for the integrated design of bar-
rel and recoil mechanism.

Key words: recoil resistance force; barrel mass; multi—objective optimization; multi—disciplina-
ry optimization
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Research on Polishing Process of Glass— ceramics by Ice Fixed Abrasive Polishing Pad with Grooves
Yang Zhangyi Zuo Dunwen Sun Yuli Tong Jute
Nanjing University of Aeronautics and Astronautics, Nanjing, 210016

Abstract: Mould pressing method was used to groove the micron—sized o« — Al; O; ice fixed abra-
sive polishing pad. The polishing process of glass — ceramics by ice — fixed — abrasive polishing pad
with grooves was researched through orthogonal test of four factors and three levels, and the results
were compared with the ice — fixed — abrasive polishing pad without grooves under the same experi-
mental conditions. The results show that the material removal ratio increases about 40% in grooved
condition, and the surface topography of glass — ceramics is improved slightly although with little
scratches. Spindle speed influences the material removal ratio more greatly.

Key words: groove; ice fixed abrasive polishing pad; glass— ceramics; removal ratio; orthogonal
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