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Fixture's clamp layout optimization for sheet metal with initial variation based
on ant colony algorithm
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ARTICLE |NFORMATION ABSTRACT

Original Research Paper The fixtures play a significant role in harnessing the metal sheets in the assembly stage. The high

Received 07 November 2017 flexibility of the metal sheets and the initial deviation in the pressed sheets cause deviation in the final

ﬁﬁ;ﬂfﬁegﬁi@%ﬁ?&fzm product. Using the optimal layout of the clamping points in the fixture can reduce the deviation
effectively and raising the final product quality. On the other hand, the cost of construction is

Ke - intensively influence by the number of clamps, rising the number of clamps causes the cost of

ywords: A . L L2 X .

Fixture layout construction to increase and reducing it cause the deviation in the final product to increase. Therefore,

Optimization the number of clamps should be considered in the optimal design of the fixture. It is challenging to

Ant colony algorithm achieve optimal design for fixture due to the difficulty in predicting sheet behavior and computational

ggflei;t’;:)e;a' constraints. In this paper the relationship between the initial deviation of sheet and the deviation of final

product is investigated and a method is proposed by using ant colony algorithm and finite element
method for optimizing the position of the clamping points to reducing the deviation of the product after
assembly with considering the minimizing the number of clamping points. Finally the proposed method
is applied to a simple square sheet with initial deviation and based on the cost function, the number of
clamping points and their position are optimized. The results show that reducing the amount of sheet
deviation in the fixture causes reduce the deviation of final product.
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Table 1 The coordinate of the clamps in different layouts

3k 2k 1 e b ol o los
Qo Q¢ Q p Qn
(-0.17,0.17) (-0.17,0.17) (0,0.17) (-0.17,-0.15) 0
(0,0.17) (0.17,0.17) (0.17,0) (0.07,-0.13) 0
(0.17,0.17) (0.17,-0.17) (0,-0.17) (0.19,0.11) 0
(0.17,-0.17) (-0.17,-0.17) (-0.17,0) (-0.11,0.1925) i}
(-0.17,-0.17) - - - i

Table 2 Comparing the performance

of the optimal layout with other layout
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