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Keywords: advantages over the traditional manufacturing processes similar as:  (a) freedom of design thereby enabling complex structural shapes, (b) mass customization and waste minimization, (c) control over the �ber alignment through deposit in a destined pattern, and (d) new avenues for combining distinct accoutrements together. �e focus of this paper is to develop a new cumulative manufacturing – contraction molding process through which essence polymer mixes with tailorable mechanical parcels can be attained. �e strong mechanical interlocking attained by contraction overmolding acclimatized preforms on essence chassis overcomes the unseasonable interfacial failure. Essence polymer mixes o�er advantages over monolithic accoutrements which are generally manufactured using tenacious cling and welding processes. In essence polymer mixes, the interface between essence and polymer compound generally determines the mechanical parcels of the cold-blooded structure [3]. Accordingly, several manufacturing and face treatment approaches have been proposed to fabricate essence polymer mixes with bettered interfacial cling strength. For exempli�cations, an epoxy resin resin was employed as a relating agent for sword- polymer sandwich structures that were produced through roll cling technology. Alternately, essence and polymer layers were clicked by resistive 

spot- welding line mesh to sword wastes before vacuum hot pressing to produce sandwich panels. face treatment ways include chemical drawing processing, air tube treating to delay delamination, fortitude- �ring, exercising bruise to enhance face roughness, and ray- grounded face treating. An Adjoining manufacturing approach was proposed for layered mongrel mixes with bettered interfacing cling, which entails beach �ring and polymer coating of essence face followed by deposit of 
corroborated or unreinforced polymer layers [4]. Di�erent mechanical 
interlocking structures were also explored to ameliorate the interfacial 
cling strength between essence and polymer compound fabricated via 
ray greasepaint bed emulsion and fused hair fabrication processes, 
independently. To achieve high tensile strength, colorful chassis 
structures were introduced at the interface by picky ray melting of the 
chassis structures on essence substrates followed by injection molding 
of a resin to insinuate the pores. �e below approaches generally 
concentrated on perfecting the interfacial cling strength through face 
treatments or mechanical interlocking at the interface [5]. �e lack of 
control over the �ber alignment and limited design freedom makes 
it grueling to achieve tunable mechanical parcels. In addition, the 
being essence polymer mongrel structures are substantially grounded 
on joining at the interfaces rather than intertwining the essence and 
polymer to produce a new set of cold-blooded structures with strong 
mechanical interlocking. A new cumulative manufacturing contraction 
molding (AM- CM) process exploiting design freedom and deposit 

*Corresponding author: Danish Kumar, Manufacturing Science Division (MSD), 
Oak Ridge National Laboratory (ORNL), Knoxville, TN, 371 1 Tf
[Al0 USA,l
Ltgaiio-0.8(Á÷'{‚�³�é�[JòCŠ½ù½ù½ù½ù½ù½ù½ù½ù½ù½ù[JòCŠ½ù½s�gò<)Äé�gò< �J�D�L�Q�H�G�� �W�U�D�F�W�L�R�Q�� �R�Y�H�U�� �W�K�H�� �O�D�V�W�� �P�D�Q�\�� �G�H�F�D�G�H�V�� �D�V�� �I�H�D�W�K�H�U�O�L�J�K�W�� �D�Q�G�� �K�L�J�K���� �S�H�U�I�R�U�P�D�Q�F�H�� �D�F�F�R�X�W�U�H�P�H�Q�W�V�� �I�R�U�� �D�U�W�L�¿�F�L�D�O��
operations. Still, the mechanical parcels are limited by the interfacial cling strength between essence and polymers 
achieved through bonds, welding, and face treatment processes. In this paper, a new manufacturing process 
combining cumulative manufacturing and contraction molding to gain cold-blooded essence polymer mixes with 
enhanced mechanical parcels is presented. Cumulative manufacturing enabled deposit of polymeric material with 
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20 divagation. Fractographic analyses was performed using microscopy to probe failure mechanisms of the cold-
blooded structures. 
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control o�ered by the AM process to gain acclimatized preforms 
and contraction overmolding them onto metallic chassis to produce 
mechanically interlocked cold-blooded structures at scale without the 
need of bonds or precious face treatments is developed in this study [6]. 

Materials and Methods
Manufacturing process

In this study, maraging sword and carbon �ber corroborated 
polyamide-,6 (40 wt. CF/ PA66) were used to demonstrate the new 
manufacturing process. First, triangular chassis structures with a 
side length of11.5 mm, strut consistence of0.5 mm, and an eschewal 
of aeroplane consistence of 4 mm and 13 mm were fabricated using 
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