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Abstract

In order to study on thermal properties of Al;Zr/Al composite fuels, Al;Zr/Al composite fuels were
prepared by non-consumable arc-melting technique and close-coupled gas-atomization. The laser
particle size analyzer, X-ray diffraction, electron microscopy and thermal analysis were used to
characterize particle size distribution, phase composition, structure, morphology and oxidation
process of the composite powders, respectively. The results showed that the phase composition of
Al3Zr/Al composite fuels is mainly consists of Al and AlzZr. The addition of Zr made a special
structure that intermetallic compound Alz;Zr is embedded in the Al matrix form in the interior of
Al3Zr /Al composite fuels. The special structure and non-selective oxidation of Al;Zr/Al composite
fuels played a key role in oxidation process. The results of TG-DTA showed that, compared with
pure Al powders, Al:Zr/Al composite fuels had more intensive heat release and lower exothermic
temperature, showing a stronger thermal reactivity. In addition, the oxidation process and oxida-
tion mechanism of AlzZr /Al composite fuels were discussed.
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S JRIRARME S B REAN TN TR P A, 77 SE 70 SR IE AR 24 vp BB s FL % B L IR R B LR B
AT V2 B TR R S ZE AR 1] [2] [3]. HAT, £ ERREIIHE T 3 B e B U R AR LA S R
e, Bl Al-Mg. Al-Lis AI-Nis A-Ti 2525 [4] [5] [6] [7]. XA M AR E— e L REYE T A KIER
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AFEETEME SRS S PSRN . ZHEN8: ZHFES, B E 5 MPa, Ein#ii
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2.2. MRHIRAE

e EDS DhRE T BB S RS, 1 B v FSRILEER T AR 5 R & &R R
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KRAE, EIEREMELE 10°~90° X 8. B ARKK#PEFETE TG-DTA BLK DSC K#KME. TG-DTA (154
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Figure 1. XRD patterns of AlsZr/Al composite fuels
B 1. AlsZr/Al £ & #8589 XRD [E

DOI: 10.12677/ms.2018.84034 307 PR R


https://doi.org/10.12677/ms.2018.84034

AL 5E

10
8 d,=8.67 pm
-~ d_=25.7 pm
e\e 50
N’
g
&
e 41
g
£
> 24
0 ——r—rrry v ——rrry
1 10 100

Particle size (pnm)

Figure 2. Particle size distribution for AlzZr/Al composite fuels
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Figure 3. SEM images of Al;Zr/Al composite fuels
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Figure 4. The cross-section morphologies and EDS patterns of AlzZr/Alcomposite fuels
B 4. Al,ZrIAl £ & BRI EE R SEM ElLLK EDS Eli%
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Figure 5. TG-DTA traces of Als;Zr/Al composite fuels
B 5. AlsZr/Al £ & #R%HEY TG-DTA ik
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Figure 6. XRD patterns of oxidized AlsZr intermetallic powders at
different temperature

& 6. AlbZr £ B AL &M REARIRE TEH~48 XRD EIE

97 UER] AlgZr 7E 960 C S5 iR BEAV ALY 2 A 9C R, Fexd AlgZr /E DSC r#fr. @l 7 fis,
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4A1+30, — 2Al,0, 1)
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Figure 7. DSC curvesofAlsZr intermetallic compounds at different atmosphere
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Figure 8. SEM images of Al;Zr/Al composite fuels oxidized at different temperature
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Figure 9. XRD patterns of AlsZr/Al composite fuels oxidized at different temperature

40 60
2 Theta (°)

100

E 9. FREBE TIBMG Al,Zr/Al 41N XRD EiE

Temperature raise

Oxide layer

@ -

Al+0,— ALO,
N V4

(®

-\

Figure 10. Scheme of oxidation process of AlsZr/Al composite fuels
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