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Fig.5 Stress-strain curves of AI-PTFE at different environmen-

tal temperatures

R ORFEHREREET A-PTFE i3 {2 W ¥ 25 JE 45 7 2% I 5 51
Table 1

mens under quasi-static compression at different environmental

Mechanical response parameters of AI-PTFE speci-

temperatures
environmental elastic yield hardening maximum .
failure
temperature modulus  strength modulus  stress strain
/°C /MPa /MPa /MPa /MPa
-18 723.06 35.43 59.27 93.22 1.31
0 676.12 33.13 42.08 88.05 1.39
16 602.34 28.31 41.58 86.82 1.49
22 413.47 20.26 42.45 95.52 1.84
35 388.09 18.24 39.12 93.24 1.91
80 309.59 15.17 35.12 86.49 2.08
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Fig.6 Effect of environmental temperature on the mechanical

response parameters of AI-PTFE specimens under the quasi-

static compression
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Table 2 Content of each element in reaction product

relative mass relative automic

element percent/% percent/%
C 35.43 48.82
o 6.11 6.32
F 34.93 30.43
Al 23.53 14.43
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Effect of Environmental Temperature on the Mechanical Properties and Reaction Characteristics of Al-PTFE
Under Quasi-static Compression

WANG Huai-xi, FANG Xiang, LI Yu-chun, WU Jia-xiang, HUANG Jun-yi, GAO Zhen-ru
( College of Field Engineering, PLA Army Engineering University, Nanjing 210007, China)

Abstract: To investigate the effect of environmental temperature on the mechanical response and reaction characteristic of reaction
material aluminum-polytetrafluoroethylene ( AI-PTFE) under the quasi-static compression. AI-PTFE specimens with a size of
@10 mmx10 mm (the mass ratio of Al and PTFE was 26.5 : 73.5) were fabricated by cold pressing and sintering process. The
quasi-static compression of specimens at different temperatures were conducted by a CMT5105 microcomputer controlled electron-
ic universal testing machine and the stress-strain curves of materials at corresponding temperature were obtained. Results show that
the mechanical properties and reaction characteristic of the material are affected by environmental temperature. When the temper-
ature is low (=18, 0, 16 °C), the material shows a brittleness, and its yield strrength is higher than 28. 3 MPa, the failure strain is
1.31-1.49, the specimen is shear failure. With the rise of environmental temperature (22, 35, 80 °C) the ductility of the material
increases, the yield strrength is lower than 20. 26 MPa, while the failure strain increases to 1. 84-2.08. When the specimen is
failed, the increase of deformation capacity makes the energy absorbed by the specimen release instantly along the opening crack
formed by tranverse tensile stress, causing the severe reaction of the specimen.

Key words: AI-PTFE; quasi-static compression; environmental temperature; reaction characteristic
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