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2 SLIGER S

2.1 REGHE

il £ 7 AFP S TE TiH, & = 09 Al/ TiH,/PTFE R,
25 B A BN 3R 1 s o a0 T R K A R
ALKY SERIRI AR R 6~7 wm W 4 KT TiHL B, 4~
6 wm , Bk Y 0T AR A BR 2 R s PTFE R K , 25 pm,
=2 EARAE,

A A 5 2D BRI AR TR] 4% 3R 1 R O 5 A
SRR IRIR A, H i A TS K 2T R TR, R
PUBE 3 2 07 X 5820 1R A 30 min J5 , B 1R A 7 WA
60 CEZHEA T4 24 ho FH BB H R 3805 L
BB AR R ST @10 mmx 10 mm A4 [ AR
O F RS R 48 5050 . o e i 4 il il |
ZRRAE I fE 360 CHRA T HELs 4 h, Tl S [ I o
FHh 50 °C-h's
=1 Al/ TiH,/PTFE i b L 45 20 43 FE Eb i B 0 25 3

Table 1 Component ratios and theoretical density of the
Al/TiH,/PTFE reactive material

mass ratio /% PTMD
type 5
Al TiH2 PTFE /g-cm
A 0 26.5 73.5 2.49
B 26.5 0 73.5 2.31
C 24.7 5 70.3 2.36
D 23.4 10 66.6 2.41
E 20.8 20 59.2 2.52

Notes: prup:theoretical mass density of Al/TiH,/PTFE composites.

2.2 LIgiHFE

FH C€SS-44100 J5 GEMF RHR 36 L X 45 41 k14 20 17
A R AR 280, Sk R BN 6 mm e min™', X Y
NEAF 2 0.01 7' MR A - T S R 40 B K 2k )
9 80 kN, SZHG RES IR EE A 28 °C. X & Ak RLHED )7 Y
A HEAT 10 Y A S5, hy k2 ity 3508 B 458 1) B2 ], S
565 B 3 79 iy VA A A ML AR

F 175 5 Bruker D8 ADVANCE I X 5 28 117 5%
(X-ray diffraction, XRD ) X ¥ # 25 46 J5 S i 7 9 )
AHIEATARI 23 B A2 = A o AU S B E
H1 R 40 kV, HL 3 40 mA, Cu Ko 48 5 (A1=0.15406 nm) ,
HIEE 20 4 10°~90°, FHH#H E 5 °-min~',

3 #R5WiE

3.1 EBSESZETHRIN AR
B 1 TR 5 Al TiH,/PTFE B4 RE B 52 8 7 -1
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AR LR, 2% 2 AN AR ) 2E R RE S R, 1 SR 2
FE AR A R 38 A R A R B B A i AR
LA S P B B e B0 N A A AL B4 s 24 AE AL/PTFE #4
BEHES I TiH, B B4R} 5 BE e & TiH, & 5 35 in S 1 K
JE N A R 5% (C AR ) I ik 2] 5 R (H 108 MPa;
TiH, & 535 5 20% I (E) , MR8 BE AR T Al/PTFE A1}
(B)WYSREE . 534k, 5 B ISHORHAH LE, A 2804 RL 5 2 1
LR, FWIAE TiH, F1AL S AR A I, TiH, 50k X
PTFE JEAK A B8 5 /5 FH K F ALK, 3X nT g2 il F TiH,
KL A B U R A T PTRE AR FLBURL 9 KS & 0 4%
Bk R A5 TiH, & 80 (N T 10%) , TiH, Bk 5
AlSEURE L [F]/E F 8 7 A BESER B  Y TiH, & e T
20% I, 33 B 1 TiH, 5 ALFURE 25 %) PTFE JE 14 4 3% {4
PR IR 5 80P R BT B

120
P
100
& //
< 90
2 60 ;
‘3 specimen type
L 40 -
) e
——E

0 T
0.0 04 0.8 12 1.6 2.0
true strain

B fESSIESE R ASENS T A/TiH,/PTFE 2052 1 28 il 2k
Fig.1 True stress-strain curves of Al/TiH,/PTFE with differ-

ent formulation under quasi-static compression

F 2 Al/ TiHL/PTFE b #4122 eS8

Table 2 Mechanical properties of Al/TiH,/PTFE reactive

materials

type yield strength compressive strength cailure strain
/MPa / MPa

A 14.8 101.2 1.93

B 19.1 93.8 1.87

C 16.9 108.0 1.97

D 17.6 104.2 1.93

E 19.6 88.2 1.89

3.2 AEBSEHZETHHANRNERREAR
TEMERS SR AR I 2 0F T o il F 2R T T B
1 A 27 2R, I P B R O i AR i R . T M AR
75 AlPTFE 1 B v 1 285 T 45 5 38 v o L ¢ 21 26 (0L i)
FBEBRGE I K BT A ALF RN C (5 2R A2 1
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TR, Dy, E iR A B e R KA B

& 3R N A A AL 0 o i S R 48 R . M
T3 LIF BN 45 A N SN A o8 4 S P AR, L
o N AL CA) B oK K A2 OB, T % AR (B
C.D.E)¥A [ 4 Kt 3R WK 1 ALBURE FE I
R EEER N T AR, TIH, & &0 T 20%
(B C D) ik A (9 B0 Pk 2 v, o T 250 4 I i S o 22
M RE B, 7 98 SR W 2B T 25 5 R A I i IR, TR ki A
I HEE T R T 80% 1M TiH, & & 2 20% B (E) 44
PR N o 2 NI W o7 I < A E VAN W o
B A 46 R RN R AR [ TiH, & 8k 20% B Ry %
12} 30% .

P12 T 7 Shy M 0 25 R 08 B S ) 28 R 14 1) e o 2ok
FE o HH R 2 AT, 25 R 3k B i 2 i R i iR
TR R A T BU A 25 RN o E RO JE T, & A TiH, ik

v

a. B specimen

b. C specimen

c. D specimen

d. E specimen

B2 fEd SR AT S R 28 B i o AR

TR T SRR ™ A Y K X — BRI T
BRI JE e B4, 1M HLBEE TiH, & 5 39, i — 9t
RARRE . PN IS BT TiH, 2 POR I 1
AR BRI ZE R . B.C.DE DU 28 R 1R
IO S I ] 43 B0 A 1.37,1.67,1.94,3.12 s, BBl TiH,
e 1 TN R e R A S I (i) A 3

R3OMEERAR T AN A 2B Y SN R
Table 3 The reaction ratio of different types of specimens

under quasi-static compression

type total reaction/% unreacted/%
A 0 100
B 80 20
C 90 10
D 80 20
E 30 70

Fig.2 Reaction processes of different types of specimens under quasi-static compression

3.3 REHNEITIE

T A5 ARG BN AILER , X i S R 4 S N
FEYI AT T XRD WA A, 25 S E 3 s . B 3 &
BT, o Ao e B ) R A ALF AR G TRl C LD L E
Kk Tic =4, HTiH, N e 4, K 3h B 52
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P IS [) R AT DL R K f B AL/TiH,/PTFE A BE Y 52 W 31
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LR L bR BE [R] K 2B 54, Wt SR 2 i iR 20 T e
g1 & AL FIPTFE 41 43 22 18] )N, 5 R8¢ il R o 44 i, a0 T
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WA [ T DA B A0 R o 1 o B I A 8 B[] A 32
Ko 38 3 A3 A TN Ok R v RT 8 K AR I RO A
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Fig.3 Results of reaction residues detected by XRD
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Effect of TiH, Content on Mechanical Properties and Reaction Characteristics of Al /PTFE Under Quasi-Static
Compression

YU Zhong-shen, FANG Xiang, GAO Zhen-ru, LUO Xian-nan, WU Jia-xiang, ZHANG Jun, LI Yu-chun
(Field Engineering Institute, PLA Army Engineering University, Nanjing 210007, China)

Abstract: To study the mechanical properties and reaction characteristics of aluminum / titanium hydride / polytetrafluoroethyl-
ene (Al/TiH,/PTFE) reaction materials, four kinds of specimens with different content of TiH, (0%, 5%, 10%, 20%) were pre-
pared by cold isostatic pressing and vacuum sintering process. At the same time, TiH, / PTFE specimens without active Al parti-
cles were also prepared as the control group, then all the specimens were subjected to quasi-static compression experiments.
The stress-strain curves and the reaction rate data of the specimens with different TiH, content were obtained, and the reaction
phenomena of the specimens were recorded. Moreover, the phase analyses of reaction residues were performed by XRD and the
reaction mechanism of the materials was discussed. Results show that the content of TiH, has a significant effect on the material
properties and the reaction rate. When the content of TiH, is 5%, the reaction rate is 90% and the material strength reaches the
maximum value of 108 MPa, which is 15.1% higher than that of AI/PTFE type material. When the content of TiH, and Al is the
same, the reinforcing effect of TiH, particles on PTFE matrix is greater than that of Al particles. Compared with Al/PTFE material,
a special combustion flaming phenomenon appears in the reaction of TiH,-containing samples, and the phenomenon gradually
is obvious with the increasing of TiH, content. The high temperature of the crack tip of materials causes the reaction between Al
and PTFE, which makes TiH, activate, hydrogen release and TiC generate, the energy of TiH, fully release and the purpose of
using as a high-energy additive reach.

Key words: reactive materials; aluminum / titanium hydride / polytetrafluoroethylene (Al/TiH,/PTFE) ; quasi-static compression;
mechanical properties; reaction characteristics
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