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The typical load-unload curves of nanoindenter
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Fig.2 Diagram of PBX sample
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Fig.3  Diagram of coat sample
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Fig.4 Depth-load curves of PBXs and coats
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Fig.8 C2 images at interval of 5 minutes
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Table 1 The mechanical properties of PBXs and coatings
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Fig.5 Pl images at interval of 5 minutes

o s indentation indentation maximum indentation
. — [ — sample modulus/GPa hardness/GPa depth/nm

P1 15.6 0.62 586

P2 7.6 0.20 773

Cl1 3.5 0.22 953

c2 1.1 0.078 1455
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Table 2 The residual indentation depth of PBXs and
& 6 P2 FEARBRARIRIE S min 1] 5 49 4 AR coats at different recovery time

Fig. 6 P2 images at interval of 5 minutes

residual indentation depth/nm

L e e sample - - - - - - -
O min 5 min 10 min 15 min 20 min 25 min 30 min
P1 576 372 371 372 369 369 370
P2 557 267 265 264 263 264 263
Cl 427 271 261 251 250 249 250
Cc2 1120 60 44 41 37 35 32
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Fig.7 Cl images at interval of 5 minutes
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Fig.9  Depth-time curves in load Fig. 10  Depth-time curves in unload Fig. 11 Residual depth- recovery time curves
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Table3 The fitting results of depth or residual
depth to time of PBXs and coats

=

process materials A, A, ty B R?
load Pl -7622 1322 -18.08 10.97 0.9999
P2 - 11446 876 -11.36  4.87 0.9996
Cl -20469 1313 -16.61 5.76 0.9956
Cc2 -10350 2575 -7.87 5.89 0.9990
unload Pl 850 -2349 21.57 5.01  0.9964
P2 860 -4576  21.93 4.24 0.9934
Cl 1247 -8688 21.28 4.53  0.9963
Cc2 2451 -17294 21.08 4.44  0.9951
recovery P1 658 370 0.77 0.84  0.9998
P2 830 264 0.069 0.95  0.9999
Cl 2007 251 -4.98 2.26  0.9975
Cc2 2132 38 0.073 1.09  0.9999
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Surface Deformation and Elasticity Recovery of PBXs and Coats

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

Abstract : The surface deformation and elasticity recovery of two polymer bonded explosives( PBXs) coded P1 and P2 and two coats

named C1 and C2 during “load-unload-recovery” process were measured by nanoindention technology. The results show that the

ability of deformation resistance of the four materials above is P1 > P2 > Cl > C2, however the sequence of elasticity recovery is

reverse. There is only tiny difference between C1 and P1,P2, but the difference between C2 and P1,P2 is obvious. That means

comparatively C1 matches P1 and P2 better from point view of mechanical property. At the same time,the curves of four materials’

surface deformation and elasticity recovery were fitted based on Boltzmann non-linear function, whose relative coefficients were all

over 0.99. These indicate that the function can well describe the relationship between the surface deformation,the elasticity recovery

and time.

Key words:solid mechanics; polymer bonded explosive (PBX) ; coat; mechanical property; nanoindenter



