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2.1 RKFESMEHE

T < 4 B8 R, b TR B 5T e B U
AR TR (R BT 8037 % , #1743 R k5 BT )
SRR, NaOH , 43 Mr &, J 40 T 8 4 46 T3 500 A 52
Bt s i R R B ((NH,),S,0,) , 43 HT 4l T 75 48 Ak 2 35
TR AR Kb 5 = B 4+ B g 28 S Rk e
98% , I ifg By T30 A7 BR S 7l 5 LB, A3 #rali, )1
ARAL T A A B W) 5 i R BT 2 (HTPB) , 40 #7
4l BLWIAL T 5T B 5 OK S5 83 (AL 100 wm, #5050l
A AR A ) 1, 1-2E -2, 2- 2 5L 2 0
(Fox-7 , " [ T2 4 B4 5% e Ak TR RERIF 55T ) o
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L fih £ 1L (CA,KRUSS DSA30S, f# [ ) ; 5t i 5K 111X
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2.2 XIgiE

(1) 5 2 0 V0 2% T 1 ]
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FBRFRmEACE MR LB T K s HAS
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BT IRA W, R G I 35 3 O O i W i
F£30,60 min #1120 minJ5 , BUH FE A 2B 7K o
PETEIREE T MBI TR E 10 mmol L7 1 = H
AR LRSS BRI S BRI 100 mLH 60 min,
B RE R B P vk 1% )5 8 T 80 CCHLAR b T R
12 h, 15 2005 25 B W 4 BB B .

(2) BEVEPBX 2530 &

Fie AUBY FIHTPB Ji & o bl 30/70 1Y 5 Bk B A
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IR A5 15 8 HTPB/Fox-7 253 .
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g B TR A 4 mm AL {UES A B BOSUE 3k
75 Foe 2 Ao W0 VR0 AH 1) 2 T 5K D BBO(E o VBRORE 1 8 B AR
TARACHEAT I3 15 B RS IR EE R 30 °C K WA BT
DL AR A0 i = 55 0 3 T AR D R UK RS 1 mm
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Fig.1 SEM images for the array surfaces after treated with dif-

ferent times
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FXF L T A K FHTPB L K PBX 245 3¢ i 3 ifii ik )
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Table 1 Surface tension and viscosity data for different lig-
uid phases
liquids surface tension(20 °C) viscosity (30 °C)
9 /mN-m™' / Pa-s
water 72.4 1x1073
HTPB 38.4 10
HTPB/AI 41.5 14
HTPB/Fox-7 34.3 45
1000 ¢
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©
o
s 10k
o
[O)
1_
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HTPB/AI ——G —o—G"
0.01 HTPB/FOX-7 —&—G' ——G"

01 1 10 100
angular frequency  / rad-s™

B2 HTPBHIBETE PBX 243 1 K s ik ity £k
Fig.2 Testing curves of viscoelasticity for HTPB and casting
PBX slurries
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Fig.4 Testing curves of adhesion force for three kinds of droplets on anti-wetting surfaces prepared under different conditions
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Study on Low Adhesive Property of Bioinspired Anti-wetting Surface to Cast PBX Slurry

ZHU Qing, JIANG Quan-ping, WANG De-hai, ZHENG Bao-hui, LI Shang-bin, LUO Guan
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: Reducing the adhesion between the cast polymer bonded explosive (PBX) slurry and the contact material is one of the
key factors to improve the preparation technology level and efficiency of the casting solidified PBX. Constructing micro-nano hier-
archical composite bioinspired structure on the metal surface of contact container by solution etching method makes the static
contact angles of high-viscosity HTPB and casting PBX slurries be all higher than 130°. The surface has well anti-wetting proper-
ties and forming the bioinspired flower micro-nano composite structures on the metal surface by adjusting the etching time for
120 minutes can make the adhesion force between the metal surface and HTPB.HTPB/Al and HTPB/Fox-7 slurry decrease to
29.4, 46.0 uN and 12.7 wN, respectively, with a decrease range of 57%~82%. At the same time, the bioinspired structure is
coated on the inner surface of the die, and the non-adherence property of PBX slurry is realized macroscopically.

Key words: cast PBX slurry;bioinspired surface;micro-nano hierarchical structures;anti-wetting surface;adhesiveness
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