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Table 1 Interface parameters of liquid bonding agents with RDX

bonding agents 6/(°) v,/ (mN/m) W,/ (mN/m)
LBA-22 58.5 52.8 80.38
CBA 35.2 74.3 135.01
LTAIC 69.6 58.5 78.89

Note: @ is contact angle, vy, is surface tension, W, is adhesive work.
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Table 2 Surface tension of standard sample and RDX

v/ (mN/m) y"/(mN/m) v*/(mN/m)
distilled water 72.8 51.0 21.8
formamide 58.2 18.7 39.5
RDX 45.5 18.7 34.4
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Table 3 Interface parameters of stiff bonding agents with RDX

bonding distilled formamide 71}134 Yha Via Ya W,
agents  water 6, 0, /(mN/m)/(mN/m) /(mN/m) /(mN/m) /(mN/m)

LBA-201 65.9 42.8 26.58 18.65 45.32 3.07 87.8
NPBA  80.2 47.5 33.01 9.73 42.73 0.22 78.0
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Fig.1 FTIR spectra of the samples
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Table 4 Mechanical properties of CMDB propellants with

different bonding agents
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Interfacial Bonding between RDX and Bonding Agents

LI Jiang-cun'”, JIAO Qing-jie’, REN Hui’, HU Xiao-chun', LI En-zhong’
(1. Institute of Chemical Defence, Beijing 102205, China;

2. National Key Laboratory of Explosive Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract : The interfacial bonding between a series of bonding agents ( including polyhydroxy alcohols bonding agents ( LBA-22,
LBA-201), hyantoin/triazines composite bonding agents (CBA) , neutral polymeric bonding agents( NPBA) and substituted amides
(LTAIC) ) and RDX were studied. Meanwhile, all of the bonding agents were used to prepare RDX-CMDB propellants. The surface
and interface parameters were measured by the contact angle method and Wilhelmy plat method, and adhesive work was calculated
based on the harmonic-mean equation. Results show that the value of contact angle (0) between CBA and RDX is 35.2°, and the
value of adhesive work (W) is 135.01 mN/m. In FTIR spectra, (—NO,) group absorption peak has a 22 c¢m ™' red shift to
1510 em ™' and the absorption band becomes wide. The mechanical properties of CMDB propellant with coated RDX are significantly

is increased

m

improved. The value of o, is increased from 1.02 MPa to 2.01 MPa at high temperature (50 °C ) and the value of &
by 140% at low temperature ( —40 °C ). The surface and interface parameters of different bonding agents basically correspond with
the mechanical properties improvement of CMDB propellants.

Key words: military chemistry and pyrotechnics; surface and interface; bonding agent; RDX; CMDB propellant



