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An experimental investigation into warm deep drawing process on
PVC/fiberglass composite laminates
Mohammad Pakdaman, Abdolrahman Jaamialahmadi”
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this work, the influence of process parameters on warm deep drawing of PVC/fiberglass composite
Received 31 July 2017 laminates is investigated through the experimental tests. Fiberglass reinforced polymer composite
Accepted 01 September 2017 laminate sheets are new emerging materials that have many potential applications. These composites

Available Online 05 October 2017 provide high strength to weight ratios exceeding those of aluminum or steel. For the experimental tests,

composite samples with [0/90],, [0/90]4, [-30/30]2 [-30/30]4 lay ups were produced in using film

Keywords:

PVYC/fiberglass laminate stacking procedure. To investigate the effects of each parameter on the output results, and to decrease

Deep drawing the number of experiments, statistical analyses based on Taguchi's method are used. Initially, the

‘ﬁmﬂgare composite laminates were produced. Then, these laminates underwent deep drawing deformations and
cup-shaped specimen were produced. The results of the study showed that the two variables,
temperature and blank holder force, have the most influence on output parameters. By increasing the
blank holder force, the required maximum forming force increases and the wrinkling decreases.
Whereas, increasing the temperature reduces the maximum forming force and increases the wrinkling
phenomenon in the flange of cup. In addition, it is demonstrated that by maintaining an interaction
between the forming temperature and blank-holder force, the wrinkling phenomenon can be controlled.
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Table 1 Mechanical properties of fiber glass [16]
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Table 2 Mechanical properties of the PVC (Polyvinyl Chloride)
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Fig. 8 Punch force — displacement curves for the PVC/fiber glass
composite laminates based runs Nos. 1 to 4
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Fig. 7 (a) and (b) schematic of local forming mechanisms a laminate
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Fig. 9 Final geometry of PVC/fiber glass composite laminates after deep drawing process based on DOE (Table 5)
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Fig. 10 Main effects plot for maximum drawing force (Analysis of variance ANOVA)
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Fig. 11 Main effects plot for severity of wrinkling (Analysis of variance ANOVA)
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Fig. 12 Result of experimental tests for wrinkling of PVC/fiber glass composite laminates
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