ISSN 2224-5286 Cepus xumuu u mexnorozuu. Ne 5. 2016

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES CHEMISTRY AND TECHNOLOGY
ISSN 2224-5286
Volume 5, Number 419 (2016), 21 — 27

Z.A.Mansurov’, M.I.Tulepovl, Y.V.Kazakov', Sh.E.Gabdrashova',
D.A.Baiseitov', S.Tursynbek', Alan B.Dalton’

'Al-Farabi Kazakh National University, 050040, Almaty, Kazakhstan
*University of Surrey, Department of Physics, Guildford, Surrey GU27XH. United Kingdom
E-mail: esenjolovna_sh_(wmail.ru

PYROTECHNIC DELAY COMPOSITION BASED
ON MODIFIED COMPONENTS

Abstract. Currently, the development of new energy-materials and methods to improve their effectiveness is
an important direction in improving special technique. Heterogencous metallized condensed systems arc the basis of
most pyrotechnic compositions used in science and technology, and thus improving the efficiency of such systems is
the actual scientific and technical problem. One of the most effective ways of obtaining such systems may be an
increase in the completeness of the use of components of pyrotechnic compositions by modifying their surface, such
as surface modification of metallic fuels. Using the methods of mechano-chemical modification of heterogeneous
condensed systems components can actively influence the process of combustion and improve their effectiveness
and completeness of use. Delay pyrotechnic composition based on modified mixture consisting of a polymer and
metal powder, ammonium nitrate, epoxy resins and barium chromate was developed. In developing the recipes
composition is determined by the ratio between the oxidant and fuel, which achieves stable combustion at low speed.
Barium chromate was taken as a inhibitor component and was added to composition for reducing burning rate. The
mixture was molded and subjected for drying at temperature 25°C for 168 hours. Flash point of composition was
determined by the contact method of determining temperature, it is 320°C. Developed delay composition has good
properties.
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INPOTEXHUYECKHUI 3AME/IJINTEJBbHBIA COCTAB
HA OCHOBE MOJUPUILINPOBAHHBIX KOMIIOHEHTOB

AnHoTanus. B Hacrosmec Bpemsi pa3pabOTKa HOBBIX OHCPrOHACHIIICHHBIX MATCPHAlOB H METOJIOB
MOBBIIIEHH UX YQPEKTHBHOCTH SIBISETCS BAKHBIM HAIIPABICHUEM B COBEPIIEHCTBOBAHMM CIIELHATBEHON TEXHHMKH.
TeTeporeHnple MeTaUTM3UPOBAHHBIC KOHACHCHPOBAHHBIE CHCTEMBI IMPEICTaBIAIOT CcOOOH OCHOBY OOIBIIHMHCTBA
[MUPOTEXHHYECKUX COCTABOB, MCIIOAB3YEMBIX B HAyKE M TEXHHKE, M MO3TOMY IoBbImIenve 3Q(EeKTHBHOCTH TaKHX
CHCTEM MPEJACTABIIET AKTYyadbHYI0 HAyYHO-TEXHMYECKyto 3afaady. OaHMM n3 I(()EKTUBHBIX MyTed IIOIy4YEeHHS
TAKUX CHCTEM MOJKET SIBISTHCS YBEIWUYEHHE TTIOTHOTHI MCTTOIB30BAaHNS KOMITOHEHTOB MIPOTEXHUIECKHX COCTABOB 3a
Cu€T MONUPHMKANMH X MOBEPXHOCTH, B HACTHOCTH MOIM(HKALMM 110BEPXHOCTH MCTaJIMYCCKMX TOPIOYHX.
Hcmonpsyst MeTOIBI MEXaHOXHMHUYECKOH MOIU(UKAIIME KOMIIOHEHTOB Te€TE€POreHHEIX KOHIEHCHPOBAHHEIX CHCTEM,
MOJKHO AKTHBHO BO3JICHCTBOBaTh HA IMPOLECC MX TOPEHMA M MOBbINATh HX SPPEKTHMBHOCT M MHOJHOTY
UCII0JIB30BaHKA. BbUl paspaborai NHPOTEXHUYECKHH 3aMEJUIHTENBHBIH COCTAaB Ha OCHOBE MOAM(DHUMPOBAHHOM
CMECH, COCTOSIIMNA M3 MONMMEPA 1 MOPOIIKA METAIIA, AMMHAYHON CEIIUTPbL, SMOKCHUAHON CMOJIbI M XpoMara Gapus.
Ilpu paspaboTke peLenTyp cOCTaBad ONPEHETATIOCh TAKOe COOTHOUIEHWE MKy OKMCIUTENeM W TOPIOYNM, MPH
KOTOPOM JOCTUIJIOCH YCTOIYMBOC FOPCHUC € MOl CKOPOCTBIO. B KAYECTBE 3aMCAIMTCIST W Ul CHHKCHILL
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Hzeecmusn Hayuonanvrotl akademuuy Hayk Pecnybonuxu Kazaxcman

CKOPOCTH TOPEHHS B COCTaB ObU1 BBeAEH XpoMaT Oapus. Cyech GOpMOBAIM W MOABEPIIM CYLIKE NpH TEMIEpaType
25°C B Teuenune 168 uacos. KOHTAKTHBIM METOJAOM OMNPEICICHHS TCMIEPATypbl Oblia BbIABJICHA TEMIIEPATYpa
BCIIBIIKH CcOCTaBa, KoTopas pasua 320°C. PaspaGoTaHHBIT 3aMEINHTENBHBIH COCTaB 00NajacT NPUEMICMBIMH
CBOMCTBAMH.

KiiodeBble cI0Ba: TopeHue, MOIU(HKAIN, TOTHMED, 32aMeUTHTENbHBIN COCTAB.

MouduKaus KOMIOHEHTOB SBIAETCA OTHMM U3 TEPCTIEKTUBHBIX HANPABICHMH, MO3BONIONIMX
CO31aBaTh KOHKYPEHTOCIIOCOOHYIO NPOJYKLMIO B 00JaCTH IIMPOTCXHMKM W B c(epe IPOH3BOACTBA
M3IeIni 060POHHOr0 M HApOAHO-XO3AHCTBEHHOr0 3nadeHHs. Takke M03BOJAET OKa3aTh CYLIECTBEHHOE
BAMAHHC HAa CBOMCTBA KOMIIOHEHTOB W HA XapakTepHCTHKH KOMIO3MIMM HAa MX OCHOBC.
LleneHanpaBneHno BO3AEHCTBYS Ha CBOMCTBA KOMIIOHEHTOB, MOKHO CYIIECTBEHHO YIy4LIHTh
XapaKTEePUCTUKN KOMIIO3HULIMIL.

TIpHHIMTI MEXaHMYECKOTO H3MEIbUEHHS C MEXaHOAECTPYKLMCH OIHMEePOB IHPOKO MCIOMNB3YETCA B
HACTOAINEE BPeMs JUIS TMEpepalbOTKH MOTMMEPHBIX OTXOI0B C LENbI0 MPHIAHMS UM BTOPOH JKH3HH B
HOBBIX TTOJIMMEPHEIX M3Aenusx [1-3].  MeXaHOZecTpyKIHa — TOJHMEPOB  COMPOBOXKAACTCS  OOBIYHO
BBINCACHHCM  JICTYYMX MPOJYKTOB, PETHCTPHPYCMBIX — XPOMATOrpaW4YCCKMM M MaCC-CHEKTPO-
METPHYICCKUM METOOdaMH. JIHS[ MEXAaHOACCTPYKIHH HEKOTOPBIX TIOTHUMEPOB XapaKTEPHEI peakuvn
Tmepefaud HeWTpOHa W pacranga BTOPHYHBIX paukaios. [Ipn ympyrom IehOopMHpOBaHMM IIOIMMEpa
BEPOATHOCTh paclaga BTOPHYHBIX PAIMKAIOB YBEIMYMBACTCSH, MNOABIACTCA BO3MOXKHOCTR DPa3BHUTHA
JIECTPYKIIUH [0 LEMHOMY MexaHu3My [4-5].

JUis  yuydimieHus CBOMCTB  3aMCUIMTEIBHBIX  COCTABOB  HPHMEHSAIOTCS  MOAM(BULHUPOBAHHEIC
MONUMEpPHBIE  KOMIO3UTBHI.  [IHPOTEXHHUYECKHE  3aMEMTMTEIbIbIC  COCTABBl  MPEAHA3HAYCHBl  JUld
00CCIICUEHNST BPEMEHHBIX 3aUCPIKCK B IIMPOTEXHUUECKHX CPCJICTBAX PA3JIMIHOIO HA3HAYCHHUA, CHCTEMAX
IUPOABTOMATUKN ~ PAKCTHO-KOCMHMUCCKON  TeXxHUKM, 0Ocnpuiacax, B HPOMBILIICHHBIX  CPCICTBAX
MHUIMAPOBAHMS, IEKTPOACTOHATOPAX 3aMeanentoro jeictsus [0-10], TakKe LIMPOKO HCHONB3YIOTCS
J7S CHAPSOKEHWS B3PBIBATCIBHBIX YCTPOMCTB, JUIs CHAPSDKCHMA 3aMEIJIMTENBHBIX Y3II0B CPEICTB
VHUIAAPOBAHYS TIPU MPOBEAEHHH B3PLIBHBIX PabOT B rOPHOPYAHOW M yIIeOoOBIBAIONIEH OTPaciix
npoMmsItieHHocT! [11-16].

3KCﬂeleMeHT‘dﬂLHaﬂ JacThb

B HacTosIee BpeMs B KaueCTBE 3aMETHTEIbHBIX COCTABOB C OOJIBIIMMH BPEMEHAMH 3aMEIEHHA
LIHPOKOE PACIPOCTPAHCHME LOJLYYHIM COCTaBbl HA OCHOBE Xpomaros [17]. Hamu mccieosaics cocras,
KOTOPBIf ~ COMEp’KUTB  KadecTBEe OKHCIMTEIS XpOMAT —Oapus, [ONONHHMTCIBHEIA — OKHCIHTENb
[OPOMIKOOOpA3Has AMMMAUHAs CEJIMTPa, & B KAYECTBE IOPIOYCTO MOJMOTWICHTCPCdTANAT M MArHHM,
roprovee CBA3VIOIIEE —3ITOKCHIHAS CMOIIA.

Coctas rotosunud Ha 100 rpamm, (QOpMOBAIM K [OJBEPITIM CYLUKE MPU TeMIeparype 25°C B
Teuennel68 gacor. TopeHre cOCTaBa M3yHYalil B PeakTope NS CKUTAHHA TPH aTMOC(EPHOM IaBIEHHH.
TemmnepaTypy rOpeHus ONPenesaiIn ¢ MOMOIILIO ONTHYECKOrO NMPOMETPA.

Jlas TpoBEelEHMsA JKCICPUMCHTANBHBIX —MCCICA0BaHMH 00pasupl 3aMCIJIMTENbLHBIX COCTAaBOB
3aIIPECCOBBIBAIUCEH B KAPTOHHBIE IATPOHBI BHYTPESHHHM IMaMeTPoM 2,6 CM U BLICOTOH 10 cM ¢ moMOIIBIO
THJPABINYECKOTO [PEecC HWHCTPYMCHTA B HECKOIBKO 3alPEcCOBOK JUIA JOCTHKCHHS PaBHOMEPHON
IUTOTHOCTH 3apsia.

Pe3yiibTaTbl M 00CYK/IEHUST

MoandHKauus I0IMMEPOB 1103BOIIACT PCIYIIMPOBATE CBOACTBA U3/{CIMI B CAMOM LIMPOKOM CLICKTPE
NPHMEHEHHH, MOMydas U3NENus C KOMIUIEKCOM CBOMCTB M KaueCTBOM, HEOOXOIMMBIM OTPEOUTENSIM,
KOTOPHIE COOTBETCTBYIOT COBPEMEHHOMY MUPOBOMY YpOBHIO [18].

B paGoTe TpuBeseHbl Pe3ymbTaThl Mccneposanmii mo samsnmo TOMXM: cmecn marnuesoro
TIOpOIIKA ¢ TOMMATHIEHTepedTataToM. MeXaHOXHMHYECKas MOAU(HUKALMS OCYIIECTRIIANACH B amapare,
CIOCOGHBIH OKa3bIBATh HA BCIICCTBO MIM CMECh BCLIECTB YAAPHOE MIM MCTHPAIONICE BO3ICHCTBHC
(apoBas MenmpHMLA). AKTHBaLMs  MPOLECCOB  XUMHMMCCKOTO  B3aMMOJCHCTBHA  HOBEPXHOCTH
MOAU(HUIMPYEMOTO KOMIOHEHTA 1 MOAMPUKATOPA MPOMCXOAMIIA IPH MONALAHUH YACTHLL TUX BELLECTB B
30HY JICHCTBHS MEIOMIMX TEI MK yCTPOHCTR. [10M0KUTEILHEIM MOMCHTOM 3TOr0 MPoLEcca SBILCTCS TO,
9TO MEXaHUYEecKOe BO3JCHCTBHE CONPOBOYKIAETCS HHTCHCHBHBIM IlepeMelinBaHueM. MexaHOXnMH-
yeckoi 00paboTKe MoABEpraiy CMECH MarHUEBOTO IOPOLIKA U NOJUITHIIEHTepedTaIaTa.
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