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Effects of Heat Treatment Process on Mechanical Properties of Polyetheretherketone by Fused Deposition Molding
Wang Xinyu', Cao Yi*, Yang Laixia', Gao Yang", Xu Chao', Dang Suwu', Li Suli'
(1. College of Mechanical Engineering, Xi’-an University of Science and Technology, Xi’ an 710054, China ;
2. State Key Laboratory for Manufacturing Systems Engineering, Xi’ an.Jiaotong University, Xi’ an 710049, China)

Abstract : The effects of the heat freatment process parameters on the mechanical properties of polyetheretherketone (PEEK)
specimens by fused deposition modeling was studied by the orthogonal test. The mechanical properties of PEEK specimens were
contrasted and analyzed under the influence factors of holding temperature, heating rate and holding time, which was studied to ob-
tain optimal process parameters of heat treatment under existing conditions. The crystallinity of classic PEEK specimens was tested
by differential scanning calorimetry, the porosity of classic PEEK was analyzed by the software of VG Studio MAX 3.0.2 using the
3D CT data that was scanned by the three-dimesional imaging system of Micron X-ray and analyzing the reasons for change of the
mechanical properties via the micro perspective of the PEEK specimens. The results show that holding temperature is the most sig-
nificant effect on tensile strength of PEEK specimens, heating rate is the second and holding time is the least factor in the three influ-
ence factors. The optimal process parameters of heat treatment are the holding temperature is 300°C , the heating rate is 8°C /min and
the holding time is 210 min. After the heat treatment of this parameters, the crystallinity of PEEK specimen is 29.80%, the tensile
strength is 100.29 MPa, which are improved by 86.95% and 53.58% respectively compared with those before the heat treatment.

Keywords : fused deposition modeling ; polyetheretherketone ; heat treatment ; mechanical property ; crystallinity
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