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Abstract: The standard door frame of a 3T internal-combustion forklift was taken as an example,
the global nonlinear finite element analyses of the door frame systems were realized under the typical
conditions. Based on working condition data (work durations, structure stresses and deformation dis-
placements), the working condition risk assessment method and the concept of working condition RI
were put forward. According to the working condition RI, an objective weighting coefficient distribu-
tion method was proposed for multi-working condition topology optimization. Using the compromise
programming approach, taking the door frames weighted flexibility minimum as the goal function un-
der the multi-working conditions, the topology optimization of door frames was realized. According to
the optimization results, the structures of the door frames were redesigned, and the finite element an-
alyses were carried out. The results show that compared with the traditional average distribution
method, the risk assessment method may get better target values. Compared with the original struc-
tures of door frames, the maximum stresses of the new door frames under three typical conditions are
reduced by 10.05%, 10.25% and 1.58% respectively, the maximum displacements are reduced by
13.17%, 12.93% and 8.28% respectively, and the mass is reduced by 7 kg.

Key words: forklift door frame; working condition risk index(RI); weighting coefficient; com-

promise programming approach; multi-working condition topology optimization
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Fig.5 The stress cloud chart of the original door frame under different working conditions
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Fig.6 The displacement cloud chart of the original door frame under different working conditions
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Fig.15 The stress cloud chart of the new door frame under different working conditions
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Fig.16 The displacement cloud chart of the new door frame under different working conditions
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State Overview and Technology Analysis of Biomachining

MA Fei HUANG Hui XU Xipeng
Institute of Manufacturing Engineering, Huagiao University, Xiamen, Fujian,361021

Abstract: The technical background, development situation and machining mechanism of bioma-
chining were introduced. The types of materials, microorganism species and the kinds of culture media
used in machining processes were reviewed in detail. The reasons of no commercial applications yet
were analyzed and the probable further trends of biomachining were forecasted. There will be refer—
ence values provided herein for further studying machining mechanism and expanding the application
fields of biomachining.
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