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ABSTRACT: The work aims to solve the flipping problem of fibrotic bamboo veneers and guarantee the completeness
of bamboo veneers and the lightweight of grippers. A dedicated flipping manipulator was designed. A bamboo scrimber
flipping gripper was used as the research object. An optimization design method based on the combination of NSGA II and
response surface methodology was proposed. A gripper model was established to conduct finite element analysis and design
an optimized experimental plan. The gripper mass and maximum deformation were set as goals in the optimization.
Constrained by allowable stress, and multi-objective optimization was performed to obtain the Pareto optimal solution set.
The optimized design of the bamboo scrimber flipping grippers reduced the weight of a single gripper by 11.19%,
achieving the goal of lightweight. The optimized and improved bamboo scrimber flipping grippers can achieve
lightweight, reduce power consumption, and reduce damage to bamboo veneers while ensuring its reliable operation.
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Fig.1 Picture of fibrous bamboo veneer
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Fig.2 Fibrotic bamboo veneer flip manipulator
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Tab.2 Sample point data

F%5 P, (L) /mm P, (W) /mm P; (H) /mm P, (R) /mm Ps (FIE ) /mm P, (Jfitd ) /kg
1 300 50 10 6 0.8132 1.662 3
2 270 50 10 6 0.593 42 1.544 6
3 330 50 10 5 1.081 6 1.780 1
4 300 45 10 6 0.904 06 1.547 5
5 300 55 10 6 0.762 56 1.775 8
6 300 50 9 6 1.104 9 1.547 9
7 300 50 11 6 0.616 77 1.776 7
8 300 50 10 5.4 0.813 87 1.662 2
9 300 50 10 6.6 0.812 64 1.662 5
10 278.87 46.479 9.295 8 5.5775 0.870 05 1.434 7
11 321.13 46.479 9.295 8 5.5775 1.328 1.578
12 278.87 53.521 9.295 8 5.5775 0.777 6 1.572 4
13 321.13 53.521 9.295 8 5.5775 1.182 5 1.737 4
14 278.87 46.479 10.704 5.5775 0.577 45 1.573 7
15 321.13 46.479 10.704 5.5775 0.879 82 1.738 7
16 278.87 53.521 10.704 5.5775 0.513 66 1.733 3
17 321.13 53.521 10.704 5.5775 0.780 22 1.923 3
18 278.87 46.479 9.295 8 6.422 5 0.868 53 1.435
19 321.13 46.479 9.295 8 6.422 5 13259 1.578 3
20 278.87 53.521 9.295 8 6.422°5 0.777 88 1.572 3
21 321.13 53.521 9.295 8 6.422 5 1.1829 1.737 3
22 278.87 46.479 10.704 6.422°5 0.577 15 1.5739
23 321.13 46.479 10.704 6.422°5 0.879 42 1.738 9
24 278.87 53.521 10.704 6.422 5 0.513 82 1.733 2
25 321.13 53.521 10.704 6.422 5 0.780 44 1.923 3
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Tab.3 Candidate scheme
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Tab.4 Comparison of basic dimensions before and after

gripper optimization mm
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Tab.5 Comparison of output parameters before and after

optimization
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Fig.14 Comparison of power consumption before and after gripper optimization
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