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1.1 KF5UEE

FOX-7 Ji Kt B 22 B fb T F 5% B 42 it , 4l )& >
99.0% ; H 45 il FOX-7 ks iy v 49 B Ak T 6 BHBF 52 7
H i, 48 >99.5% ;4 Fh BA BLRUR AR B A 22 = 1A
] 4tk WK T 45 & FOX-7 kL 43 5l 4 44 R : FOX-7-a.
FOX-7-b .FOX-7-c .FOX-7-d, AL 18 1 fir 7 o

a. FOX-7-a b. FOX-7-b

c. FOX-7-c d.

FOX-7-d

1 45l FOX-7 JU0RL 9 SEM HE R
Fig.1 SEM images of the four kinds of FOX-7 particles

K2 A3 2 E PRI ICM-TI &Y, A ) B £k
T B 5E BT [ il s DSC #4r BT X, STA 449C A, 1
¥ NETSCH A 7w . J3 R # BHX B #L , INSTRON 5582
R VR HEAL, WL-T 59, b W) B Ak TR R 5 B B .
JEE 48 AR B AN, WM -1 B o g 5 Ak T 4 REBIE 5% T Al
B X HH 7 B, Phenon One B, fif 22 K44y
H) o ORI, LS13320 8, & [ 1 i 2 N F
1.2 XWERE

FOX-7 # 2 NS B AN 8 e 25 - 2 IR CUUE 25358
Ji %) (G)B772A=1997) Wi J5 ik 501.2° H.%5 % 5 Mk
SCEe- ) AR B AR T AT o B R FOX-7 BE R
(FOX-7-a.FOX-7-b FOX-7-c .FOX-7-d) % Fx & 5 153,
Ay 5 g. FESHE JEAE 55 °C, BLZS o 10 KPa il H 2%
HEFT N LT 2 b BE S R 25 1 IR Tl v b S % 22
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PO 120 °C, LLRIE FOX-7 5E i o 5] B 1 & 1 5%
A5 EROYEE SN NI T,2,4,8,48 h, SR JE BU BEAT
G5, NG R 24 BRAE 5 A 24 5 43 5 in =1 h =2 h,
-4 h.-8 h.-48 h 54 . N, FOX-7-a # £ I 4
48 h J5 3R 45 1Y FE it A 44 4 FOX-7-a-48h.

FOX-7 Jil #% 28  [] it B 52 30 AN 4% S 2% A < fifi )
DSC BT FOX-7 I A A1 , THil i el o ==
JZE 160 °C; FHRHE A 10 °C-min™', RARTHAELA
SUHEN 30 mL-min™' o BAUAE S BTEN 35~40 mg.

{1 P49 4 7 B MUEE (SEM) WL 28 7 S [ o A isf
] I #GE B 5 FOX-7 Uk S i A8k . i — 25t
TR SR AT AU 45 R 3 5 AL AR 3

TR e 407 W 32 S 30 A28 B 25 A - T Re A R SR AL
INSTRON 5582 . ¥ FOX-7 i ki B A JE B 25 5
AN A B BT, P A R Sk AT RS AR T
A ghic sk Sk WA B 5 46 I Ty o R 4 R 1% E Ol
0.5 mm-min™'; 3k EARFBE N HAE N 10 mm,

BI85 6 (S B 4 A - i o J e W 3k (R
e ) 4% B CHE 253086 75 12 ) (G)B 772A-1997) i, J5 i
601. 2 i o J B FR PR Vi i 1 AT, VR R BT A 5 kg, B
PO 24 B 35 mg. R PRI R CHR MEME )+ BRCE 24
KK J7 ) (GJB 772A-97) W, J5 ¥k 602.1 “ JE 8 &
JE - M R AT L A A 90°  FR AR IR R 1.5 kg,
JE 3.92 MPa, By i 25 5 30 mg. AL /R 2 I3
S K 5 RE Y A0 WA FE 2 T L P (Al R R R R i
3 mm), A TKIE MR N, 7€ 60 °C R HET 2 h, BN FE
a2 25 U

2 HR5iE

2.1 PRIBAER T FOX-7 BRI 80 iE 4L i
e R LT 4 B B MR AR SR B 2 R
FOX-7 i #i : FOX-7-a,FOX-7-b ,FOX-7-c.FOX-7-d,
K O R BE SO AR KR AR (D) 43 90 O - 246.8,
89.7,179.4,97.8 wm. H B 1 DL Kk 42 204 ml A,
FOX-7-a Rifede K, FOX-7-c IR Z , X Wi Fft FOX-7 Bk
R L T 100 wm, 1 FOX-7-b ,FOX-7-d %7 12 A
XFHE/IN G AP FOX-7 BURLIE S A7 76 . 3 22 5 ,FOX-7-a
5 FOX-7-c TE UKL S Sy A7 AE D i 80, FOX-7-b
Femi oI A FOX-7-d £ i B A KERLar,
A% FOX-7-a, FOX-7-b 1 Fft J5UkL 3F 47 2 22
IR R 120 °C, By B B ] 450 o8 1,
2,4,8,48 ho WiFh FOX-7 kL 1€ 25 I AS [R) i 44 B ()
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AR B G — P AR R R R 8 ik
W — LK E2 WG, 22 R EESE . 2
PN R] Ak 2 G K = 4 h Bl 8 h 5, J2 IR &5 40 I ok & Ak ik
— Ak . HEMIGAE] 48 h 5, F 2w HEE N
(R, 2 TR A ORLRE O B0 T LIRS B . IR 3
AEL, BT IR FOX-7-b R AAAERLL, A 120 TR
2 h 5 BUR R A IR, AR R E K F 4 h
J& R Bk SRR NI R (A BE A 0 AR ) ] i — 20 4k
K FOX-7 MBS IF AN K ALk — 2 fk . A4 F R4

100 um . 100 pm

B2 AR [E] 5§ FOX-7-a ik SEM &

Fig.2 SEM images of FOX-7-a particles with different heat-

ing time

B3 OR[EmEE 6] J5 B FOX-7-b Uk SEM &

Fig.3 SEM images of FOX-7-b particles with different heat-

ing time
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KA FOX-7-a UKL, R 42 58 /N Y FOX-7-b ik 1 24
SUAS 23 Bt B T AR (] (Y 5 i g — B P AR K, 25
G LR BTN, PR UKL (9 %) 45 T8 SOIR AR o Bk
J5 1 24 a0 A Kl A B A DG < A UKL 2 T AE AE ) IR
JEAR B B AE IR 2308 BB 2 240 A7 0K 3R T AN
FEFE) I 1) 3R T BR B L ZE N3R5 AN T8 Bt 22 2 A

Hy ik — 4 ML FOX-7-a 5 FOX-7-b I Fh 5 k7 75 A
[Fi] 3k 3 TR 00 e Ak ok R 22 03], 43 S T b oRE i E DSC
L 10 °C -min”' By IR A AR 120, 140,
160 °C, 2R G H B2 o A H S $A8 E %F ix #
Tl R T 35 e A 2 S5 R N E] 4 (815 TR

H & 4 W], 50 A E) X FOX-7-a 5k JE 5 3
b 5% e B AE AL, B CE O AROR BE T R AR AR Y
FOX-7-a & BARFF 2L OF il 0T i pY w5 3R T8 A5
B o RS AR Bl A N ARGR BE T R FOX-7-b Y 8L
FERME— P A K R A & &4 Rk, HE R
A KRS . fE % S g L B, FOX-7-a 5 FOX-7-b
Tl SR ) R R 34 R 10 °C-min”'. U0, FOX-7-a
FHif % 140 Cuk 160 CLLFHRE 2 120 CHIBF K 29 2~
4 min, #F— 25 X5 FE I 2 i g S B 25 51 Y IR JE Ry
120 °C, Jin#ABT A1 4k 22 3 K 22 4 h 5l 8 hJ5 ,FOX-7-a il
W2 AR G5 R IR e A gk — 2D Ak . fR AT DAHE T 7
2~4 min 1Y fi0 PR [R] 22 S v SOREJE B0 0 R 2 K AR 8
AL, ) FOX-7 WURLIE 5 1o 35 28 1k i 2 A
B0 RN B EE

100 pm 100%m

4 JNIE R E G FOX-7-a ik SEM &
Fig.4 SEM images of FOX-7-a particles after heating to differ-

ent temperatures

5 R EAREEEE G FOX-7-b kL SEM 4]
Fig.5 SEM images of FOX-7-b particles after heating to differ-
ent temperatures
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RS EE R M FOX-7 Z Kk A i R 5 AR
J& AR Y R ARG A 25 T 43 1 B R L R 0B B
TR, BE R RE T e, A RO AE R AR T R R AR A
N
2.2 FOX-7 BHL s sR @ 3t 245 1R 5 M

w23k FERBEAEMN T FOX-7-a 5
FOX-7-b UKL (14 JE 35 5 A6 B0 O A — 2, Bl & fin A4t
6] 4 K, R A% 5K B FOX-7-a WUkE {1 1] T & A= 7 2 #1
B R AR BN ) FOX-7-b ik b 1 80 R e K
A LERKY R A S ZAERS, — T, X
TR S0 1 A0 1Y 22 S AT R 5 UKL Y ) 2R R E A OG5 )
— 5 T, FE R BE T FOX-7 JURL & A 5 T 4k
Ja 7 A e BUR IR ) HBURL ) 2% Rk 2 B 2 28
Ao BRI SR T JBURE Hs 46 W B2 52 36 3F — 20 B 2 BOA AN
[F] b 42 8 31 FOX-7 JORL ) 1 2 et 2 5, DL & by
A [F BB (8] J5 FOX-7 W0 ) 2 R e A2 4k o TR 46
W 3 2 — ol o 0 AN A R R 4 1, B T KR 2
UL BR A A 14 T 2% ) R T R R OR D M e AR Y
U IR

VEAT UKL TR 45 W BE S 56 i, FOX-7 50k 9t 24 A&
B o 5 E AN B A B A, PR PR AR i O 0.5 g, B
WAR 10 mmo 76 J7 Re A BHA 5 B 138 o Fe Sk 47 1
AN E . ORI R A AR ELAE T L A0 R4 L 55 U0 A
JE 4 A5 5 | ) JIURE 118 T A5 RN AR o T AURE 1) TR A il
B T JOURE 1) g 2 4 P 1 R A TR 46 N
S AN A A U A A i ol = N T AR TR S | = BT -
0.5 mm-min™' F 45N 135 F] 80 MPa I 45 3 in &
T BEAFES 3 UCPAT ISR . 4 F FOX-7 i i
A5 I -G R I 2R an & 6 fif s . LA FOX-7-b R il , AN
RS TE) (1,2,4,8,48 h) By FOX-7 Tk A 46 I/
JI-IE4E i &l 7 s o

80r —FOX-7-a
— FOX-7-b
60k —FOX-7-¢c

— FOX-7-d
401

201

compression stress / MPa

00 01 02 03 04 05
compression rate

Bl 6 4 Fh FOX-7 UKL 4 N 71 - 45 % il £&
Fig.6 Compressive stress-compressibility curves of the four
kinds of FOX-7 particles
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compression stress / MPa
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B 7 ASE IR 0 FOX-7-b UKL 45 1 7 - R 46 56 i 2k
Fig. 7 Compressive stress-compressibility curves of FOX-7-b

particles with different heating time

16 T AL, Bl B R 40 % L, FOX-7-a kL i e
J b TR, KR FOX-7-c . FOX-7-b, JE J1 I Jt #%
12102 FOX-7-d it . H & 7 AT 1, Bl 4 e 4 % - 7,
ZIJF () FOX-7-b FURL & 77 b T e A0 b ks B8 B

Kawakita ()11 4622 58 ) B8 76 by 4 4547l v iy ¢
R )TIZ AR Ry B R ORL R R ) A R A
SE TR L, R Kawakita 7 PR FOX-7 Wi
R He 4 W RE 52 30 B840 i AT BB 3 A . Kawakita Jr
B F

ab a

K1), PRHFESE R F1,MPa; C i E 46 % 5a Nl
G ER T IORLE G RIIEILBR % e, 1/b WG H
B, MPa, RAE T 0R A AR CRE R EDCRT R
PLPXE PICHER RIS BRI AT 13 8 S 8 a 1 /b (HAR R
92 , Kawakita 77 2 A (9 4005 5 0 b B A At 81 85011
AN, B RE R ORI ) 2R R EARE SR DL S
B a . 1/b X FOX-7 J5UREL 4 HE B0 b L BR 2% DL K ) 2 4%
PEVEAT PEM o 00 LA S 28 7 R TR) i 34 st [i] FOX-7 5
HLIY Kawakita J5 B S E0a1 8 1 TR .

M1 R S8 an] f, 4 Fh FOX-7 JUR ) 4f £L IR
K/NHEF N : FOX-7-a<FOX-7-c<FOX-7-b<FOX-7-d,
X5 ES EFAMEHET —2. S50 /b,
BB B OHEF N . FOX-7-a>FOX-7-c>FOX-7-b>
FOX-7-d. 45 & 2 1 5046 v A, 4 FpokE &0k 42 19 HE 7
A : FOX-7-a>FOX-7-c>FOX-7-b>FOX-7-d, f1 It 7] L)
T B, k7 AR 5 K FOX-7-a, FOX-7-c i ki, HoAL Bt R
DS N = o = 1 DG 5/

AT FOX-7 WURLAE Z 5, H S 801 /b #R I I, H
H, FOX-7-a [ 384 M A XT38/ AR 2.89%~19.27% -
FOX-7-b .FOX-7-c .FOX-7-d 3 FhFE & i 258 1/b 14 i
BT AE X =, B R AE X R 1 & FOX-7-b 5
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R WUE K& DA R IR ] 5 FOX-7 Uk (9 Kawakita 7
[EEVSEE 214

Table 1
and heated FOX-7 particles with different heating time

Fitting parameters of Kawakita equation for original

. variance (1/b) variance

samples a rate of a / MPpa? rate of (1/b)
/% /%

FOX-7-a 0.391 - 6.470 -
FOX-7-a-1 h 0.388 -0.77 7.697 18.96
FOX-7-a-2 h 0.379 -3.07 6.657 2.89
FOX-7-a-4 h 0.378 -3.32 7.717 19.27
FOX-7-a-8 h 0.384 -1.79 6.855 5.95
FOX-7-a-48 h 0.367 -6.14 6.718 3.83
FOX-7-b 0.475 - 4.431 -
FOX-7-b-1 h 0.419 -11.79 8.121 83.28
FOX-7-b-2 h 0.426 -10.32 7.811 76.28
FOX-7-b-4 h 0.411 -13.47 10.565 138.43
FOX-7-b-8 h 0.426 -10.32 8.320 87.77
FOX-7-b-48 h 0.417 -12.21 9.480 113.95
FOX-7-c 0.416 - 4.863 -
FOX-7-c-1 h 0.371 -10.82 9.061 86.33
FOX-7-c-2 h 0.366 -12.02 8.350 71.70
FOX-7-c-4 h 0.355 -14.66 9.166 88.48
FOX-7-c-8 h 0.368 -11.54 9.900 103.58
FOX-7-c-48 h 0.377 -9.38 8.290 70.47
FOX-7-d 0.494 - 3.533
FOX-7-d-1 h 0.427 -13.56 6.890 95.02
FOX-7-d-2 h 0.427 -13.56 5.832 65.07
FOX-7-d-4 h 0.423 -14.37 6.982 97.62
FOX-7-d-8 h 0.413 -16.40 7.078 100.34
FOX-7-d-48 h 0.425 -13.97 6.372 80.36

Note: 1), 2) aand 1/b are fitting parameters of Kawakita equation.

FOX-7-d. 3t X5 4 2 th 2401 /b 43 B al 0, A2 42 05 fin
G, T A T 2 UORE A B X 3 AR AR TR AT R
PR B 5 TR A2 R T A5 /N FIURE 11 33 o A b e 348 o B
5B, AT g = I P R N R N 58 4, R ) A5 B R ik
Jei o /N AR UKL Y B E R Uk 1 ) AR R S
(FOX-7-a).

Wk — 45 4 FOX-7-c . FOX-7-d ki 28 i AS &)
8] J5 19 SEM I (] 8 (181 9) #4743 #7 o

H g 8 DL K 1Bl 9 AT A1, B4R FOX-7-¢ kL 42 /N
F FOX-7-a,fH b FOX-7-b . FOX-7-d 5 K, 7 i #4517
BT, R KA FOX-7-c Uk Bl 25 fin Bt fa)
BIRER , B A TRES . TR AR /N FOX-7-d kL 5
FOX-7-b UKL (4 JE 55 386 16 KA A5 0L, I 2 1 B AR 1 1Y)
FE LG FOX-7-c . FOX-7-d ki 28 5 A [) i 4 isf
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8 A [EIM AN ] J5 ) FOX-7-c kL SEM B
Fig.8 SEM images of FOX-7-c particles with after different

heating time

9 AR )5 ) FOX-7-d f0k: SEM JIR A
Fig.9 SEM images of FOX-7-d particles with different heat-

ing time

6] Ji5 09 T 3 A B g 2 M e Ak R AR R 47 43 BT : FOX-7
R 52 PR B 2T, AR AR BRI . — T T R
TR I /N I UKL 2% T B 8L B BUF A S it — 2Bk
K, WOk AR 2 & AR wE R BN BB T B A5 9 — i,
FHAE T KORLAR 19 FOX-7 , E RIEAE FH R /KL AR S0k
ORI =3/ 8 015100 S ) QS G VA R T S s |
fil 2 FLAE 28y A A o 34 in L B R A SRR,
TR AR A X # /N FOX-7 U 1) g 2 o vk e Ak L A, Tl
$ 308 A Ak A 4R R A R

IE A, 4 B KL R N B 4~8 b, A5 2408 B R Ok
455 2.8 3. K 8. 18 9 i 1 IE 51 3 Ak i 72 0 0
I AT e S AE NI E] 4~8 h s, OB 28 AR Kk F)
B KRS N ) Bl R R 5 4 A AR SR I, FOX-7 7]
Al O & 2B 43 J3 ik, T 2% SI0RL 2% 1] A8 75 HLRE O H B
FLIR , 3 A] g 2 T BOBURL 25 F B AN BT R

L
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2.3 FOX-7 S 2 55 18 4 X AL AR =% BE 9 5% M

TR S B 24 ILARUERE I R AU H o TS A oy
THEF 7 3K, K 24 Uk AR AR B S0 A R 4 R 6
ERg e P 2.0 R A 7R R E R
FOX-7 JUkL B T8 3 2% kA A8 Ak, 2R 1 ] B - SO LK
JBEJE R . FOX-7-a,FOX-7-b . FOX-7-c . FOX-7-d &
I3 A [R) Jm B et [a] S, AL AR B I 235 2R fn 3 2 o

R2 WA KD AS R A E) 5 FOX-7 UL (4 B 2
Table 2
FOX-7 particles with different heating time

Mechanical sensitivities of original and heated

friction sensitivity

samples Hsofem (explosion probability)/%
FOX-7-a >112.2 0
FOX-7-a-1 h >112.2 4
FOX-7-a-2 h >112.2 0
FOX-7-a-4 h >112.2 8
FOX-7-a-8 h >112.2 4
FOX-7-a-48 h >112.2 0
FOX-7-b 106.9 (5=0.14)" 4
FOX-7-b-1 h 85.0 (5=0.11) 4
FOX-7-b-2 h 50.1 (§=0.14) 0
FOX-7-b-4 h 72.2 (5=0.10) 4
FOX-7-b-8 h 85.8 (5=0.09) 0
FOX-7-b-48 h 77.9 (§=0.03) 4
FOX-7-c >112.2 0
FOX-7-c-1 h >112.2 4
FOX-7-c-2 h >112.2 12
FOX-7-c-4 h >112.2 0
FOX-7-c-8 h >112.2 4
FOX-7-c-48 h 108.0 (5=0.08) 0
FOX-7-d 81.0 (5=0.05) 4
FOX-7-d-1 h 64.5 (5=0.03) 4
FOX-7-d-2 h 30.4 (5=0.14) 0
FOX-7-d-4 h 53.1 (5=0.18) 0
FOX-7-d-8 h 32.2 (§=0.10) 4
FOX-7-d-48 h 58.4 (5=0.12) 0
Note: 1) Sis standard deviation.

G 1 5E20M, FOX-7-a . FOX-7-c ¥ Fl k£
s AR A G A, L REPE T R (HL ) BB R T 112.2 em,
JEE 45 8% BB 3 R 0, BIL B JRR B AR . L B FOX-7-b
FOX-7-d Wi ®f ¢ &, KL 42 #5 A XF FOX-7-a 5
FOX-7-c B /N, Hao (A 5T /1N, B8 62 J8 32 386 0 %28 4% 5 {1
FOX-7-d URL A7 75 K & BB, 11 FOX-7-b Uk Jo B &
BB, R, FOX-7-d #H XF FOX-7-b A4 48 o J8% B8 o 5
5 A BT 45 AR, FOX-7 BREAR B /) | 3 o Je i
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M o BN S RE A RE A BB ST 4 SR IR TR 4 b
AN TRREA2VE BBl (>300 wm . 100~300 pm ,50~100 pm,
<50 pm) B FOX-7 FURL R0 A% B /) JH 48 o J B b
o I EE P AT BIE g A R B 40 BURL Y FOX-7
(<0.17 mm) Ay AL % B 22 8 3% 8 T HLIB0ORE 1 FOX-7
(0.17~1.5 mm) , HUARRE B2 BE B0RL A 428 1 9 /N Tl B T o
— 5T, 2 FOX=7 KAl /)y, b 2 T K, 32 AL Ak )
IF, 69 i 30 B e A g BE 0B 22 R B B R B PR
{5 73— 7 T, ANPURL BRI BE 22 UKL Z [A] 1 25 B 22
2 A o O SR, R0 A2 B R S I G
A BRI LRI A R T R URE

22 [ S 6 i B A S, FOX-7-a 0k 4 B b % 2
JEREE LI 2.0 mrh Tk, HEURIE 5 E K AR
R R LT R AR AT 2 5 i AL AR R 1
FEHNE., 5 FOX-7-a & Ji e i B R B 1L L
AL, BT FOX-7-c B BURLRLAZ 8K (>100 pm) | B
SRELPUROE S K A T B84k 7 AR TR i i {8
HAUBR B ey k. RSz 48 h 5, K
T o SRR W R BT 1A ER 3R 3 B R AL, AR AR AH
/N B RS B R (U FOX-7-b . FOX-7-d) , FOX-7 i ki
TE S5 %5 BIUARL R B2 ) S e B fn S 2L e Ah LB S 2.2
H X FOX-7 007 7 2% 45 7 T 10 B0 A B9 40 B ol %, 24
FOX-7 RLAR /N, 75 AR E ] T JHASE 5 1 g o, A2
15 TERE” 3 AT AR I AUARURE EE b R R S Y e A
Z—s

25 bR, KRR I FOX-7 Tk (>100 wm) ALK
JRR R R R ARG, 7 52 FROTF R 52 3 TS AT AT 4 47 S I Y
HUBRERE 5 i /NRE AR B9 FOX-7 BURL (<100 m) HLAR JER
FERA X AR Z PIFRE B 5  WURURE i — 22 8
EL S

3 &8

(D) HFEAE R, FOX-7 Mok: 38 1 4t 2L 40,
2 OR A2 A K (>100 wm ), Bl 2 0 B0 = B0
P[] SE K, FOX-7 J0URL 2 1 8 80k — 26 97 e A= KOt
T B Bt 2 URL 2R TF 24 % A i B 5 R AR BN
FOX-7 ki (<100 wm) # 1 H 300 24 80K 2Bl E
PR BE T e SO A [R] A K 2P R A K TR
AN KA — A

(2) FOX-7 JURL 32 R &2 %R 5, RN 7 45 31 ¢
T AR, AR T AORIAR B FOX-7 kL (>100 pm),
AR AR AT B/ FOX-7 R (<100 wm) 78 BRI 3878

N XK 2023 % #3314 #1048 (986-993)
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G, S S R PE , B

P EB I S R N e oy B R B R R BT
T3 2 e M AL R T AT A A A B Oy KR T
B

(3) 7€ TR JE 550 % AL A J8% B 1 5% e R0 A8 5 1hT L Y
kL R AR A2 K (>100 wm) , FOX-7 HL AR JER B2 AR ) 4
1%, 7E 2 HOF R = IR 5 AT PT 4R B AR i MUAURR B2, L
SR T 350 110 A % L ATL AR B 11 5 o S B L Y Ok
BARHE /N (<100 wm) , FOX-7 B9 HL B8 J% BE AH X 55 i
FEZ IR Z IR G IR S — 26 B3 T ok
T8 S50 11 38 A FEAL AR B S m s B . 5 —
17, 52 RO F IR, N RLAE FOX-7 JURL A5 3 A
TR, X 0] BE P AR R R L TR O B Y R

S

<5
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Effect of Morphology Evolution on Mechanical Properties and Sensitivities for FOX-7 Particles Under
Thermal Stimulus

XIE Xiao', Al Jin', HUANG Jing-lun', ZHENG Bao-hui', HUANG Hui*
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to study the morphology evolution of 1, 1-diamino-2, 2-dinitroethylene (FOX-7) particles under thermal stim-
ulus and its influence on mechanical properties and mechanical sensitivities, four kinds of FOX-7 particles with typical size and
morphology differences were selected. By controlling heating time and temperature, the morphology, mechanical properties and
mechanical sensitivities evolutions of FOX-7 particles after heating were studied by scanning electron microscope, compressive
stiffness experiment and mechanical sensitivities tests. The results show that the surface cracks of FOX-7 particles appear after
heating and returning to room temperature. With the increase of heating temperature or heating time, the surface cracks of
large-size particles (>100 pm) grow and break through , thus the particles crack in layers and exfoliate. While, the surface
cracks of small-sized particles (<100 pm) do not grow with the increase of heating temperature or heating time. Kawakita equa-
tion was used to fit the compaction curves of FOX-7 particles before and after heating. It is found that the modulus of FOX-7 parti-
cles increase after heating, and the increase is even greater for small particle size. Under the condition of larger particle size,
FOX-7 has relatively low mechanical sensitivities, and still maintains low mechanical sensitivities after being heated and return-
ing to room temperature. When the particle size is small, the mechanical sensitivities of FOX-7 are relatively high, and after heat-
ing and returning to room temperature, the mechanical sensitivities increase significantly, which may be related to the greater in-
crease of modulus.

Key words: FOX-7(1, 1-diamino-2, 2-dinitroethylene) ; particle morphology; compressive stiffness; Kawakita equation; mechani-
cal sensitivity
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