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Fig.2 Test device of dynamic friction
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Fig.3 Diagram of nano-indenter
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Fig.4 Diagram of nano-indenter’s scratch test

1—scratching direction, 2—tip, 3—sample

4 MKNERRSH

4.1 EREFMHEMNRER
P1.P2 C1 C2 DUFhF R | 3 BE 45 2 RO i 45

W T WERVATLUE W (1) 5540 ) 3 R b A 42
B, X PUARAL R C1OBESE R BUR R (2) 1E5 AN [ Fl
SEURBE B fik iy, PBX R HL IR 2 7E B A5 AR b 1) B 4
ARk (3) WA S, C2 EEE R LS P1.P2 HEK
i HE C1 5 P P2 R0,

&t

WWwWw. energetic-materials. org. cn



190 SRR 435 0 24 B LU )2 T P R 1 i

85

4.2 WAREEZMEEMNLER

X DU A RA A 3 R X it 2 A 1 5 BT s 2R
S BB R Bl 2 ph T A B RO A I B, R ]
VB BOA W TR B IR R T T AR A Y B
P P1T P2 CT K C2 ik i £ °F & Be it s il LUR
L C1 Gl P 5 Bt AT RAE P 3t R 4R £
TER L2 10 30 3 1 52 21 69 BEL T, - B B 1 42 1 B Ak
RS R R G, mT LA TEAR R824 T, 48
BHAE C1 i 3] i i 52 21 (4 B 77 fe K, RIVAE ol IR
£, CT R R B K

F 1 P1.P2.C1 C2 5 [AlRE A A4 ] 14 5 WL R 45 2R %K

Table 1  Friction coefficients of different pairs

static friction dynamic friction

materials —
aluminium steel rubber

aluminium steel rubber
P1 0.24 0.25 0.70 0.19 0.25 0.58
P2 0.22 0.21 0.63 0.18 0.21 0.46
C1 0.53 0.45 0.74 0.39 0.33 0.65

C2 0.21 0.25 0.45 0.19 0.20 0.42

0.9 C1

FIF,
o
~

0.2 P2

0 10 20 30 40 50 60
scratching time / s

5 DOFfRE R R IR I 3 i 2

Fig.5 Scratch testing curves of the four materials
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Fig.6 Images of the four materials after scratched
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Table 2  Static friction coefficients and results of nanoindenter

scrathing tests

static friction contacting with

nanoindenter scrathing different materials

materials

F./F,

aluminium  steel rubber
P1 0.35 0.24 0.25 0.70
P2 0.25 0.22 0.21 0.63
C1 0.80 0.53 0.45 0.74
C2 0.30 0.21 0.25 0.45
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Table 3  Static frictions of the four materials before and after

being aged
. fresh samples aged samples
materials - -
aluminium steel rubber  aluminium steel rubber

P1 0.23 0.25 0.47 0.23 0.27 0.46
P2 0.19 0.25 0.40 0.19 0.23 0.38
C1 0.29 0.32 0.51 0.32 0.47 0.65
C2 0.21 0.25 0.44 0.21 0.25 0.42

C1 C2
7 DUFhRERE 2 I i S A A SR

Fig. 7  Appearances of the four materials before and after

being aged
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W RTUE W, X AR RE C1 g i & materials fresh samples aged samples
T P ORLG  JURS S TBIE R, R, By e e
BEWR, XL B B R RO R 32 P2 69 55 45 32
A Ci 13.7 1.3 236 179
e 2 10.7 8.4 9.1 6.9
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Friction Properties of Polymer Bonded Explosives and Coatings

WEN Mao-ping, LAN Lin-gang, PANG Hai-yan
(Institute of Chemical Material, CAEP, Mianyang 621900, China)

Abstract: The friction properties of two types of polymer bonded explosive( PBX) coded P1,P2 and two coatings named C1,C2 were

tested by the universal testing machine based friction system and the nano-indenter respectively. The results of friction properties

obtained by the two methods are correlative. The friction coefficient of C1 coating is the highest among the four materials and the C2

coating is more close to P1 and P2. The friction test for four materials which were in the aging enviroment of 60 °C 80% RH have

beend conducted. Results show that only the C1 coating’s friction becomes much higher among the four materials.

Key words: solid mechanics; polymer bonded explosive(PBX) ; coating; mechanical property; friction property
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