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Effect of Graded Transition Layer on Tensile Strength and Ductility of
Parallel Structures of Heterogeneous Resin Materials

YANG Quanquan, CAO He, LI Yun, TANG Youcheng, ZHU Shuai

(Jiangsu Key Laboratory of Advanced Manufacturing Technology, Huaiyin Institute of Technology, Huai'an 223003, China)

Abstract: Seven resin materials with decreasing elastic moduli were selected. Tensile specimens with four
interface structures were prepared by multi-material jet printing of two materials with the smallest and the largest
elastic moduli; the two materials were connected parallelly. The interface structures were listed as follows: without
transition layer, with homogeneous transition layer (composed of one material with mediate elastic modulus) . and
with 3 mm and 5 mm thick graded transition layers (composed of other five materials). The interface forming
quality and tensile properties were analyzed. The results show the specimen without transition layer had grooves and
much holes at interfaces, indicating a poor forming quality. With a homogeneous transition layer, the defects at the
interface decreased in amounts. the tensile strength increased slightly, but the fracture strain decreased by 14.8%.
With graded transition layers, the interface forming quality further increased, the tensile strength increased slightly
and the ductility increased obviously. Comparing with that without transition layers, the fracture strains of
specimens with 3 mm and 5 mm thick graded transition layers increased by 10.6%, 37.9% ., respectively.
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Fig. 1 Shape and size of tensile specimen
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Fig. 2 Stress-strain curves for seven printing materials
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Fig.3 Interface structure diagram of tensile specimen: (a) specimen 1; (b) specimen 2; (c¢) specimen 3 and (d) specimen 4
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Fig. 4 Macroscopic photos of four specimens and their surface morphology at center
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Fig.5 Interface micromorphology of four specimens: (a) specimen 1; (b) specimen 2; (c) specimen 3 and (d) specimen 4
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Fig. 6 Stress-strain curves for four specimens
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Fig.7 Macromorphology of fracture sides of four specimens: (a) specimen 1; (b) specimen 2; (c¢) specimen 3 and (d) specimen 4
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Fig. 8 Loading diagram of parallel composite specimen
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