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Table 1
different filler

Components of PTFE based reactive materials with

No. filler m(filler) /m(PTFE)
1 1 wmAl 26/74

2 150 nmAl 26/74

3 non-equilibrium Al 40.8/59.2
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Fig.1 XRD patterns of mechanically alloyed Al Ni,; Ti,, Zr,

powder mixtures milled for different times
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Fig.2 SEM images of mechanically alloyed Al,, Ni,; Ti,, Zr;

powder mixtures milled for different times

Chinese Journal of Energetic Materials, Vol.24, No.6, 2016 (582-586)

3.2 HRTEM 1B 45 H

Kl 3 KBS 160 h J5, By K UKL Y 1 43 3F 3% S L
T @ (HRTEM) B8 v A1k X HL 437 3 ( SAED ) 4E
LR E . HE 3a Al LUE H, BREE 160 h 5, kL
FPAE A — S 0 A I ) DX B AT Ml A B AR VR R Y
FER b AR AR I T A0 e B DX, 3R B AR
B ORI 5] o KR 43 0 €5 DX T I el 1 A 5
g0, Sl s B HES) S AR TE T HES W52 B HE A
PR A B BT TC I 1 s R A BE T, 38 B 3K 28 DX 8 oy 52
Ay Al B RAES . 5 E B, R AR Al
B IR Y E— S RS 5 nm A2 4 LA
AN — B R DX RT DAL 1) Bt 1 it A 2R 0, R ]k 4
XA R A 7 B HEF o 38 2 I 5, ok s 2
i DX T T R E 24 SR 02031 nm, XF W E Al B R
B (200) {1, AR E W 3b s, MW 3b sl LLFE
TSR T B TR D B AT B BE S A, 3 AR AE A W
B0 B S R RN R B O o 1% BRI B R pl R L BORE
AR AL A AT S R R SRS TR O
e AR A S A 0 B AT AERE . Z8 BT AT
L BKES 160 h J5 Ry R =R AR A S, IR B A2 AE
B RGN AL SR RO AR AL B 3R Y

a. HRTEM image 800000x b. SAED pattern and calibration
B3 EREE 160 h ¥y RBUKAY HRTEM FR R ALEE DX 5 437 4
(SAED) [&] Je b

Fig. 3 HRTEM micrograph and SAED pattern and calibration

of powder mixtures milled for 160 h
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Fig.4 DSC curves of PTFE based reactive materials with dif-

ferent filler at a heating rate of 10 K - min™" in air
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Table 2 Thermodynamic parameters of DSC curves

e T, T, exothermic peak height
P / °C /°C peak area/) - g~' /mW - mg™'
microAl/PTFE 513.3 556.5 1086.8 6.372
nano Al/PTFE 471.6 487.9 2561.2 14.15
non-equilibrium 495 1775.0 92.30

Al/PTFE

Note: T, is initial reaction temperature; Tpis peak reaction temperature.
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Fig.5 DSC curves of non-equilibrium Al/PTFE reactive mate-

rials at different heating rates
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Table 3

Al/PTFE reactive materials at different heating rates

Thermodynamic parameters of non-equilibrium

B/K - min™ 10 20 30 40
T,/C 495 507.8 511.6 517.1

Note: B is heating rate.
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Preparation and Thermal Properties of Non-equilibrium Al/PTFE Reactive Materials

PAN Jian-feng, WANG Tao, YU Yin-hu, ZHANG Du-bao
( College of Material Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: The AI-Ni-Ti-Zr non-equilibrium alloy powder was prepared by mechanical alloying method. The AI-Ni-Ti-Zr non-equi-
librium alloy powder/polytetrafluoroethylene (PTFE) reactive materials were prepared via mixing/pressing using Al-based non-e-
quilibrium alloy powders and PTFE micro powders. The phase composition and morphology characteristics of the powders during
ball milling were characterized by X ray diffraction (XRD) and scanning electron microscopy (SEM). The phase structure of the
milled alloy powders was analyzed by high resolution transmission electron microscopy( HRTEM) and selected area electron diffrac-
tion(SAED). The thermal behaviors of non-equilibrium Al/PTFE reactive materials were examined by differential scanning calorime-
try(DSC). The results show that the Al-based non-equilibrium alloy powders can be prepared by mechanical alloying method. There
is a nano scale micro-crystalline island area dispersed in amorphous phase matrix. The peak temperature and exothermic peak area of
non-equilibrium Al/PTFE reactive materials at a heating rate of 10 K - min™" in air are 495 °C and 1775 ) - g™', respectively. Under
the continuous heating condition, the exothermic reaction of the non-equilibrium Al/PTFE reactive materials has the typical kinetic
characteristics, and the activation energy E. of the reaction is calculated as 309.1 kJ - mol™" by Kissinger method.

Key words: reactive materials; mechanical alloying; non-equilibrium; aluminum; polytetrafluoroethylene( PTFE)
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