
Accepted Manuscript

Fabrication and properties of novel polymer-metal composites using fused deposition
modeling

Matthew A. Ryder, Diana A. Lados, Germano S. Iannacchione, Amy M. Peterson

PII: S0266-3538(17)31836-5

DOI: 10.1016/j.compscitech.2018.01.049

Reference: CSTE 7075

To appear in: Composites Science and Technology

Received Date: 12 September 2017

Revised Date: 22 January 2018

Accepted Date: 30 January 2018

Please cite this article as: Ryder MA, Lados DA, Iannacchione GS, Peterson AM, Fabrication and
properties of novel polymer-metal composites using fused deposition modeling, Composites Science
and Technology (2018), doi: 10.1016/j.compscitech.2018.01.049.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.compscitech.2018.01.049


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1  

  

Fabrication and Properties of Novel Polymer-Metal Composites Using Fused 
Deposition Modeling 

 

Matthew A. Rydera,*, Diana A. Ladosa, Germano S. Iannacchioneb, and Amy M. Petersonc 

 
Worcester Polytechnic Institute, Integrative Materials Design Center, Departments of 

Mechanical Engineeringa, Physicsb, and Chemical Engineeringc, Worcester, MA 01609, 
USA 

 

(Revised 15 January 2018) 
 

ABSTRACT 

This study investigated the novel fabrication of polymer-metal composites using 

fused deposition modeling (FDM), and evaluated the mechanical and physical properties of 

the new materials.  Specifically, an acrylonitrile butadiene styrene (ABS) – 420 stainless 

steel (SS) composite system was used, with 10, 15, and 23 wt% SS powder additions, and 

the resulting properties were compared to those of base ABS prepared using the same 

printing conditions.  A new methodology to fabricate the composites was developed.  The 

resulting materials were extruded into composite filaments, which were used to print test 

specimens.  Tensile testing, modulated differential scanning calorimetry, and scanning 

electron microscopy were employed to characterize the composite materials and evaluate 

the effects of different print conditions.  The results demonstrate, for the first time, the 

feasibility of using FDM to prepare ABS-SS composites that maintain or enhance 

mechanical properties as compared to the base polymer, while adding increased 

functionality. 
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