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Table 1 Composition of 12 kinds of thermites

average particle size/nm mass ratio of Al

sample formulation

aluminum oxidizer to oxidizer
1# Al/Fe, O, 5x10° 1x103 1/2.96
2# Al/n-Fe,O, 5x103 20 1/2.96
3# n-Al/Fe,O; 50 1x10° 1/2.96
4* n-Al/n-Fe, O, 50 20 1/2.96
5* Al/CuO 5%10° 3.5x10* 1/4.42
6" n-Al/CuO 50 3.5 x10* 1/4.42
7# Al/Fe, O, 5%10° 4x10° 1/6.44
8* n-Al/Fe;O, 50 4x10° 1/6.44
9* Al/MoO, 5%x10° 4%10° 1/2.67
10" Al/n-MoO;  5x103 100 1/2.67
11* n-Al/MoO; 50 4x10° 1/2.67
12*% n-Al/n-MoO; 50 100 1/2.67

2.3 {UF|EMKEH

S-4800 Al kL M4, H A H L A w5 STA
449 F3 Japiter B - 2% /R 49 4 1 AL O 2544 <
WA, FHIRHE 2 10 °C - min™ R IHE Bl %= R~
1200 °C) ,f#[E Netzsch /4y &) ; SpitLight 1500 % #5¢
i, T8 E Innolas 24 ], B S0 A I 3 2R 48 an 1A 1
JT7R K SO RE BT TS I ) A B RO R AR i R &
OGRS, 38 2k AN W TR RO S T 5 L BT AR HRGR) A I
T KRB 5 SO S IR A 2 R A ] S )
WE 2 frR . FRFAGHIE 25 5 2 30 mg ik 9E: 6 ~7 ns,
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F|g.1 Schematic diagram for laser ignition test of thermites
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Fig.2 Assembly drawing and physical map for laser ignition
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Fig.3 SEM images of different thermites
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Fig.4 DSC curves of different thermites
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3.3 SRIMFIBLR AR
ANFETIZBFOCVERTT ARG Y RO 1 i an 2=
2 IR, {gﬁﬁ%ﬁm%iiﬁjm{&@j‘] 25 ~1100 mJ,6" 8"
TER A 1100 m) SO RE & T WA & E RV, 5 2Z M
Xa‘f“ﬂ@zeﬂ J2°FERAR Y 25 m) O BE &R R AT ik
FEa ksl % 37 47 By A ok K BE 5 43 51 300 m) Al
670 ~790 m), fE# G5 & T 439 KL MoO, [ Fe, O, |
CuO Fe,; O, 2y S AT B 58 BGRB8 S22 T PR AR IR B AR
SV TSI R #5408 BRI RR M IR T — B

|2 AR BGR BBOE R KR O

Table 2 Results of laser ignition for different thermites

sample reaction results( laser energy/mJ) critical
energy/m)

3# O(1100) O(790) O(670) O(500) O(300) <300

4% O(1100) O(790) x(670) x (790) — 670 ~790

6" x(500) x(790) x(1000) x(1100) — >1100

8* x(1100) — — — — >1100

1* O(500) O(200) O(100) O(25) — <25

12* 0(500) O(25) — — — <25

Note: “ O ”represents the reaction of thermite; “x” represents there is

no reaction.

YA S0y
.fv-&'(’!.

. '~">:!. ; ‘N‘{‘ ¥ ' .
i 21’ % .

Bk i

Ca 3%(670 m)) b. 4 (790 m))

d. 12%(500 m))

c. 11%(200 m))
B 5 WOt s KR R G

Fig.5 Thermite residue after laser ignition
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Reaction Properties of Super Thermites

ZHENG Bao-hui, WANG Ping-sheng, LUO Guan, LU Xiao-jun
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: With Fe,O, .CuO Fe,O, ,MoO, as oxidants, 50 nm or 5um aluminum particle as reducer, twelve thermites were pre-
pared by mixing them under ultrasonic shock. Structure and morphology of the thermites were studied by scanning electron micro-
scope (SEM). The effects of oxidizer agent species and particle size of the materials on the reaction activity of thermites were stud-
ied by differential scanning calorimetry (DSC) and laser ignition. Results show that the dispersion of nanometer aluminum particle
in MoO, is the best. The reaction order from high to low is AI/MoO, >Al/Fe,O,>Al/CuO>Al/Fe,O,. When using nanometer alu-
minum particle, the critical reaction temperature of super thermites decreases 200-400 °C ,lower than that of micrometer alumi-
num particle. The critical reaction temperature decreases only 10-30 °C using nanometer oxidants, lower than that using corre-
sponding micrometer materials. All the results indicate that particle size of aluminum particle is the key factor effecting the reaction
activity of thermites, and ultra-refinement of oxidizer is only supplementary for the reaction activity of thermites. When the alumi-
num particle size locates on the same order, the reaction activity of thermites mainly depend on the species of oxidants.
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