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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. Heterogeneous metallized condensed systems are 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 heterogencous
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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IMMUPOTEXHUYECKHI BAMEJINTEJIBHBIN COCTAB
HA OCHOBE MOJJU®UIINPOBAHHBIX KOMIIOHEHTOB

AHHOTaHI/Iﬂ. B HACTOAIECEC BPCMA paspa60T1<a HOBBIX JHCPrOHACBIMICHHBIX MATCPHATIOB W MCTOOOB
IIOBBINICHHUA HX 3(1)(1)6KTI/IBHOCTI/I ABBICTCA BAKHBIM HAMPABJIICHHCM B COBCPIICHCTBOBAHUH CHGI.[I/I.’:IJ'IBHOfI TCXHHKH.
['ereporeHHbIe METATTM3UPOBAHHBIC KOHIACHCHPOBAHHBIC CHCTEMBI IPEACTABILIOT COOOW OCHOBY OOJBIIMHCTBA
THAPOTCXHUICCKHAX COCTABOB, HCIOJB3YyCMBIX B HAYKC W TCXHHUKC, H MMO3TOMY MMOBBIIICHHC 3(1)(1)6KTI/IBHOCTI/I TAKHX
CHCTEM MPEACTABISIET AKTYANbHYIO HAYUYHO-TEXHHYCCKYIO 3a7ady. OmHuM u3 3()(CKTUBHBIX IyTECH MOIYYCHI
TAKHUX CUCTEM MOXKCT ABJLATHCA YBCIMYCHUC MOTHOTHI HCTIOJIBb30BAHIA KOMIIOHCHTOB IMMHPOTCXHUICCKUX COCTABOB 34
CUéT MOZ[I/I(I)I/IK&II.[I/II/I HX TOBCPXHOCTH, B YACTHOCTH MOZ[I/I(I)I/IK&II.[I/II/I TMOBCPXHOCTH MCTATNTHICCKHUX TOPHOIHX.
HCHOJ’I])SY}I MCTOAbI MCEXAHOXHMHYCCKOH MOZ[I/I(I)I/IKaI.[I/II/I KOMITIOHCHTOB I'CTCPOTCHHBIX KOHACHCUPOBAHHBIX CHUCTCM,
MOKHO AaKTHBHO BO3JCHCTBOBATh HA IPOIECC HMX TOPESHHS M IOBBIIATh HMX 3()(CKTHBHOCTH W IIOJHOTY
HCIOIL30BaHUA. BRI pa3paboTaH MHPOTCXHUYCCKHH 3aMCUTHTCIBHBIH COCTAB HA OCHOBS MOMH(DHIIMPOBAHHOH
CMECH, COCTOSIINH U3 MOJMMEPA U MOPOIIKA METAJIA, AaMMHAYHON CEIMTPBL, STIOKCHAHOW CMOJBI M XpoMara Oapusl.
[Tpu pa3paboTke perenTyp COCTaBa OMPEAC/BLIOCH TAKOE COOTHOIICHHE MEXAY OKUCIHMTEIEM H TOPIOUHM, IPH
KOTOPOM JOCTHrajoCh YCTOWYMBOE TOPEHHE C MAajoll CKOpOCTHIO. B KkauecTBe 3aMeAnuTENd W AN CHUOKCHHS
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H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

CKOPOCTH TOPCHUS B COCTaB OB BBEACH XpoMaT Oapus. Cmech (popMOBAIM U MOABEPIIIN CYIIKE PH TEMIIEPATY P
25°C B Teuenne 168 uacos. KOHTAKTHBIM METOIOM OTPCACTCHUS TCMICPATYPhl OBLIA BBIABICHA TCMIICPATypa
BCIIBIOIKM COCTaBa, kotopas papHa 320°C. Pa3paGoTaHHBIN 3aMEIUTHTCIBHBIM COCTAB O0JANACT IMPHEMICMBIMH
CBOMCTBAMH.

KimoueBnie cioBa: ropeHne, MOAU(DUKALNS, TOTMMED, 3aMEITHTEIBHBIA COCTAB.

Moaudukaims KOMIIOHCHTOB SBJBICTCS OJAHUM H3 MCPCHCKTHBHBIX HAMPABICHUM, MMO3BOISFOIINAX
€031aBaTh KOHKYPCHTOCMOCOOHYIO MHPOAYKIHIO B OONACTH MHUPOTCXHUKH H B c(pEepe MPOU3BOACTBA
u3aenuii 00OPOHHOTO U HAPOAHO-XO3SHCTBCHHOTO 3HAMCHHS. TaKkKe MO3BOJISICT OKA3aTh CYIICCTBEHHOS
BIUSHAC HAa CBOWCTBA KOMIIOHCHTOB W HA XaPaKTCPUCTUKH KOMIIO3WIHA HA HX OCHOBC.
LlcncHampaBneHHO BO3ACHCTBYS HA CBOWCTBA KOMIIOHCHTOB, MOJKHO CYIICCTBCHHO —VIIYVUIIUTH
XaPAKTCPUCTUKH KOMIIO3UIIHH.

IprHOMT MEXaHUYECKOTO U3MEIBUCHHS ¢ MCXAHOACCTPYKIUECH TTOMUMEPOB IIHPOKO HUCTIOIB3YVETCS B
HACTOSAIIEE BPEMs U MCPCPAOOTKH MONMMEPHBIX OTXOAOB ¢ LICNBIO MPUIAHHUS UM BTOPOU KU3HH B
HOBBIX MOJTUMEPHBIX u3feausix [1-3]. MexaHoaeCTpyKIus MOJUMEPOB  COMPOBOKIAACTCA  OOBIYHO
BBIACACHUEM  JICTYYHX [MPOJAYKTOB, PETUCTPUPYEMBIX XPOMATOTPA(HUSCKUM W MAaCC-CICKTPO-
MCTPHUUCCKUM MeTomamMu. g MEXaHOACCTPYKUUHM HEKOTOPBIX TIOJIMMCPOB XAPAKTCPHBI PCAKIINU
nepeaauyd HEHUTPOHA W pacrhaga BTOPUYHBIX paxukaioB. [Ipu ympyrom aedopmupoBaHuu moimMmepa
BCPOATHOCTh PAaclagd BTOPHUYHBIX PAAUKAIOB YBCIHIHUBACTCS, TOSBIICTCSA BO3MOXKHOCTH Pa3BHTHS
JECTPYKLHH 10 LEIMHOMY MeXaHusMy [4-5].

Jis  ynydmieHWs CBOHCTB — 3aMCAJIUTCIIBHBIX  COCTABOB MNPUMCHSIOTCS  MOIHU(DHIIMPOBAHHBIC
MOJIMMCPHBIC  KOMIO3UTHL.  [IupoTexHMUICCKHE 3aMCIIMTCIBPHBIC COCTABBl  NMPCAHAZHAUCHBI IS
00CCICUCHUS BPSMCHHBIX 33JACPKEK B MUPOTCXHUYICCKUX CPEACTBAX PA3IMIHOIO HAZHAUCHUS, CUCTEMAaX
MUPOABTOMATUKYA PAKCTHO-KOCMHUYCCKOM TEXHUKH, OOCMPHUNACaX, B MPOMBINUICHHBIX CPEACTBAX
MHULAAPOBAHUS, 3JICKTPOACTOHATOPAX 3aMCAJICHHOTO ACUCTBHS [6-10], Takke MUPOKO HCIIONB3YIOTCS
IS CHAPSOKCHHSL B3PHIBATCIABHBIX VCTPOMCTB, M1 CHAPSKCHUSA 3aMCIIUTCIBHBIX Y3JI0B CPCICTB
VHUIUMPOBAHUS TMPU MPOBCACHUU B3PHIBHBIX PAa0OT B TOPHOPYAHOW M YIVICAOOBIBAIOIICH OTPACIIX
npoMeInuicHHOCTH [11-16].

IKCHEePUMEHTABHAS YACTh

B Hacrosmee BpeMs B KauecTBE 3aMEIIUTCIBHBIX COCTABOB ¢ OONBIIMMHU BPEMEHAMH 3aMEIJICHUS
IIFPOKOE PACIIPOCTPAHEHHE MTOTYYHIIM COCTAaBEI HA OCHOBE xpomaros [17]. Hamu uccneaosancs cocras,
KOTOPBIH  COACPIKUTB KAueCTBE OKHCIAHMTENl Xpomar Oapus, JONONHUTCIBHBIA — OKHCIHTCITb
MOPOIIKOOOPa3Hasd aMMHa4yHasg CEIUTPa, a B KAYCCTBE TOPIOUETO MOIUITHICHTEpedTanat M MarHui,
TOPIOYEE CBA3VIOIIEE —3TOKCHUAHAS CMOJIA.

Cocras roropmwmu Ha 100 rpamm, ¢dopmoBamm W moaeepriau Cyiuke mnpu temmeparype 25°C B
teucHue 168 yacoB. ['opeHue cocTaBa M3ydaiu B PEAKTOPE A CKUTAHUS MPU aTMOCHEPHOM JABICHHUH.
Temmeparypy ropeHHs ONPEASIATH C IIOMOIIBIO ONITHIECKOTO ITUPOMETPA.

Hns npoBeACHUS SKCICPUMCHTABHBIX HCCICAOBAHUH 00pasimpl  3aMEITUTCIBHBIX COCTABOB
3aIMpeCcCOBBIBAIIICH B KAPTOHHBIE TIATPOHBI BHYTPSHHUM AMaMeTpoM 2.6 cM u BeicoToH 10 cm ¢ momommsio
THAPABINYIECKOTO TPECC HMHCTPYMEHTA B HECKOJBKO 3alPECCOBOK I JOCTIDKEHHSA PABHOMEPHOM
IUTOTHOCTH 3apAJa.

Pe3ynbTaThl 1 00CysKAEHHS

Moaudurkaris noIMMepoB MO3BOJICT PETYINPOBATh CBOHCTBA U3ACTHHA B CAMOM IIHPOKOM CIIEKTPE
MPUMEHCHHH, MOAyYas H3JCTUS ¢ KOMIUIEKCOM CBOWCTB M Ka4eCTBOM, HEOOXOIMMBIM MOTPCOUTEIIAM,
KOTOPBIE COOTBETCTBYIOT COBPEMEHHOMY MHPOBOMY YPOBHIO [18].

B pabore npuseacHsl pe3yapTarhl uccacaoBaHui mo BausHu TOMXM cmMecu MarHueBoro
MOPOIIKA ¢ MoMM3TUICHTEperanaToM. MexaHOXUMUYecKas MOIU(PHKALUS OCYIIECCTBIAIACH B alapare,
CHOCOOHBIM OKa3blBaTh HA BEIICCTBO WM CMECh BCLICCTB VAAPHOC WM HCTHPAIOIICE BO3ACHCTBHE
(mapoBass MenpHMIA). AKTHBALMSA MPOLIECCOB  XUMHYECCKOTO  B3aUMOJICHCTBHS  IOBEPXHOCTU
MOJU(PUIUPYEMOro KOMIIOHCHTA H MOJU(HKATOPA MPOUCXOJUIIA TIPH MONAIAHUH YacTHL] STHX BEIIECTB B
30HY ACHCTBHS METIOIIUX T WK YCTPOUCTB. [10M0KHUTEIBHEIM MOMEHTOM 3TOTO HPOLIECCa ABIICTCS TO,
YTO MEXaHMYECKOE BO3ACHCTBHE COIMPOBOXKIACTCS HHTCHCHUBHBIM IEPEMCIIMBAHHEM. MEXaHOXHUMHU-
YECKOM 00pabOTKE MOABEPraid CMECH MAarHUEBOTO MOPOIIKA U NOJUATHICHTEpedTaara.
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