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PE3IOME

Mouorpadusra ,,TexHonoruu 3a paspyllaBaHe Ha CKaJIHM MACHBM C KyMYJaTHBHM 3apsiau’
Mpe/CTaBiIsiBa  3abJI00YEHO U3CIEABaHE BbPXY MNPHUHLMIIUTE, MPOEKTHUTE pEIICHUs U
MIPUJIOKEHNETO HAa KyMYJIaTHUBHU 3apsau NPHU pa3pyllaBaHEe Ha CKaJHW MacuBU. B Tpyna ce
pasmiexaar (GU3MKO-XMMHYHUTE MEXaHU3MU Ha JelcTBHe Ha KyMyJlaTHBHAaTa CTpys U
B3aMMO/ICHICTBUETO M ChC CKaJlHATa Cpejia, KaTo ca aHAIM3UPAHU KIIFOUOBUTE MapaMeTpH, BIMSEIN
BBPXY €(QEKTUBHOCTTA Ha pa3pymiaBaHeTo. OnucaHu ca pa3IMyHUTE KOHCTPYKTHBHHM BapuUaHTH Ha
KYMYJaTUBHH 3aps/d, TAXHATa T€OMETpUs, W3MOJI3BAaHUTE B3PUBHM BEIIECTBA M MaTepHAIN 3a
o0IMIIOBKA Ha (YHUSATA, KAKTO U BIUSHUETO Ha Te3u (akTOpH BBPXY ¢opmara, CKOpPOCTTa H
MIPOHMKBAILATa CIIOCOOHOCT Ha cTpysTa. B MoHOrpadusTa ca npecTaBeHH U METO/IH 32 IPOEKTUPaHe
Ha CXEMH 3a B3pUBSBAHE C KyMYJAaTUBHH 3apsI, CbOOPa3eHU ChC CIEHUPUUHUTE XapAKTEPUCTUKU
Ha MacuBa U LEJIUTE HA paspyllaBaHeTo. M31m0keHu ca pe3ysTati OT eKCIEPUMEHTAIIHU U I10JIEBU
U3CIIC/IBAHMS, BKIIOUUTEIHO CPAaBHUTEIIEH aHAIU3 MEXKIy KyMYJATUBHUM WM KOHBEHLMOHAJIHU
B3pUBHU TEXHOJIOTUH. ABTOPBT OOpbIAa CIEHUATHO BHUMAaHWE Ha ONTHUMM3alMATa Ha
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Pa3nojIaraneTo U OpUCHTALMATA HA 3apsaauTe, 3a J1da CC ITOCTUTHC MAaKCHUMAJIHA eq)eKTI/IBHOCT pu
MHUHHUMAJIHU Pa3XO0JHu Ha B3pMBHHU BCUICCTBA. B 3akmrouenue TpYyAbT IIpcajiara NpakTU4CCKU HACOKH
3da BHCAPABAHC HA TCXHOJIOTHUTC C KYMYJIATUBHHU 3apsd B MUHHATA U CTPOUTECIHATA UHAYCTpUsI,
HOqupTaBaﬁKH BB3MOXHOCTUTC MM 3a IIOBHIIABAHC Ha IIPOU3BOAUTCIHOCTTA, HaMaJIsIBAHC Ha
eHeerfIHHH pa3sxoa u OrpaHu4YaBaHC Ha He6J'Ial"0HpI/I$ITHI/ITe B'BBI[efICTBHSI BBpPXY OKOJIHATa Cpela.

ABSTRACT

The monograph “Technologies for the Fragmentation of Rock Masses Using Shaped Charges”
represents a comprehensive study on the principles, design solutions, and applications of shaped
charges in the fragmentation of rock masses. The work examines the physico-chemical mechanisms
of the shaped jet and its interaction with the rock environment, analyzing the key parameters affecting
the effectiveness of rock breakage. Various design variants of shaped charges are described, including
their geometry, explosive compositions, and materials used for liner construction, as well as the
influence of these factors on the jet’s shape, velocity, and penetration capability. The monograph also
presents methods for designing blasting schemes with shaped charges, taking into account the specific
characteristics of the rock mass and the objectives of fragmentation. Results from experimental and
field studies are provided, including a comparative analysis between shaped charge and conventional
blasting technologies. Special attention is given to optimizing the placement and orientation of
charges to achieve maximum efficiency with minimal explosive consumption. In conclusion, the
work offers practical guidelines for the implementation of shaped charge technologies in the mining
and construction industries, highlighting their potential to increase productivity, reduce energy
expenditure, and minimize adverse environmental impacts.

IIyoniukyBana kHUra Ha 0a3aTra Ha 3alUTEH JHUCEPTALMOHEH TPYyA 3a
NPUCHKIAHEe HA 00pa3oBaTe/lHA M Hay4YHa crTemeH ''mokrop' (mo rpyma
nokazaresu I')
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I1.2. Mollova, Z. Prevention of Terrorist Attacks. Sofia:

University of Mining and Geology “St. Ivan Rilski”,

Publishing House “St. Ivan Rilski”, 2024. ISBN 978-954-
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<>
SAPABKA MONNOBA

3APABKA MONANOBA - NPEBEHLNHA HA TEPOPHCTHYUHM ATARH

PE3IOME

Kuwurara ,IlpeBeHiins Ha TEpOpPUCTUYHHM aTaKU MPEACTaBsl MHTETPUpPAH MOJXOJ, OOeIMHSBAIL
Hay4YHM, WH)XXCHEPHO-TEXHMYECKM W OpPraHW3AallMOHHHM pEHIeHUs 3a NpeloTBpaTsABAHE Ha
3JI0HAMEpPEHU JEUCTBUSI, HACOUEHU KbM MOTEHIIMAIHO ONACHU O0EKTH, ChbOPBKEHHUS OT KpUTUYHATA
uH(ppacTpykTypa U nmyOnauuHu npocTtpaHcTBa. OCHOBHUAT (DOKYC € MOCTaBEH BBPXY aTaKUTE C
M3I10JI3BaHE HAa B3PMBHU BELIECTBA U MUHUMU3UPAHETO HA TEXHUTE MOCIEAUIH, KATO ChABPKAHUETO
o0XBalla IIMPOK CIEKThP OT TEOPETUYHU U NMPUIIOKHU M3ClIeABaHUsA. B mbpBa riaBa e U3BbPIICH
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3aapI00YEeH aHANM3 Ha 3alUlaXWTe M IpaBHATa paMKa, KaTo ca 00OOIIeHH MEeXIyHapOIHH MU
HAI[MOHAJTHU HOPMAaTHBHH JOKYMEHTH, NE(PUHHUIIMU U CTAHJAPTH, CBBP3aHU C MPOTHBOJICHCTBUETO
Ha Tepopu3Ma. PasrimenaHu ca pasIMYHHTE THIIOBE 3aIUIaXH, BB3MOKHOCTHTE 32 TIXHOTO
IPOTHO3MPAaHE M MOJEJIUpPAHE, KAKTO M CHIIECTBYBALIMTE METOJUKH 3a OIEHKAa Ha pucKa. Baxen
aKICHT € TIOCTAaBeH BBPXY pa3pab0TBaHETO M MPHUJIATaHETO Ha aBTOPCKH IMOAXOAM 33 KOJINYECTBEHA
Y Ka4eCTBEHA OLIEHKA Ha PHCKa, Cpejl KOUTO ,,MeToabT Ha TpHTe (haKkTOpa™, IIO3BOJISBALL OIIPEICIISTHE
Ha YA3BHMOCTTA, BEPOSTHOCTTA M MOTCHIMAIHHUTE IOCIEJCTBUS IpPU pa3lIW4HU CHeHapuu. B
MH)KEHEPHO-TEXHMYECKATa 4acT ca PasriielaHl pa3HOOOpa3HU KOHCTPYKTUBHH M TEXHUYECKH MEPKH,
BKJIIOYUTEIHO MPOEKTHPAHETO M e(EeKTUBHOCTTa Ha 3amuTHH Oapuepu, blast walls, ¢usnuecka
CerMEHTalusi Ha OOEKTUTE, CUCTEeMM 3a BHJCOHAONIOJEHHWE M KOHTPOJ Ha JOCTHIA, KAaKTO |
aBTOMAaTH3MPAaHU CUCTEMH 3a PaHHO NpeaynpexaeHne. OcoOeHO IIEHEeH € IPUHOCHT OT IPOBEICHUTE
peaqHy TOJMIOHM W3MUTBAHHS, NMPH KOUTO Ype3 KOHTPOJIUPAHU B3PHUBSIBAHHUS Ca HM3MEPEHU
napaMeTpH Ha y1apHaTa BhJIHA U B3PUBHOTO Bb3/ICHCTBHE BbPXY KOHCTPYKIMU. Te3u eKCrIepuMEeHTH
ca M3MOJI3BaHM 32 W3YHCISIBAaHE HAa O€30MaCHU PA3CTOSIHUS MPH PA3TUYHU CIICHAPUU HA WHIUICHTH
¥ 32 OIpEeAEIsIHE Ha TPAaHULIUTE HA OACHUTE 30HU. Pe3yiTaTure OT TECTOBETE ca NPEICTaBEeHH 0]
¢dopmara Ha rpadMKU U 3aBUCIMOCTH, ITOKA3BaIllX BIMSHUETO Ha MacaTa Ha 3apsijia, KOHQHUrypamnmsra
Ha TepeHa U KOHCTPYKTHBHUTE XapaKTEPUCTHKH BBPXY CTENEHTa Ha mopaxenusata. C moMomnra Ha
WH)KCHEPHU 1 YUCIICHH METO/IM € U3BBPIICHO MOJICTpPaHe Ha B3PUBHHUTE Bb3/ICHCTBHS BHPXY CIpaan
U CHOPBKCHHUS, BKIIOYUTEIIHO CPAaBHEHHE MEXKIy CIIEHApuUu ¢ W 0e3 MpeArna3Hu chopbxkeHus. Ha
OCHOBATa Ha TE3W aHAIM3H ca POPMYJIHPAHU NPEIOPHKH 32 OPraHU3AIMOHHN MEPKH 3a ITPEBEHIINS,
o0XBaIlaIl M3TOTBSHETO HA TUIAHOBE 33 pearnpaHe, MPOBEKAAHETO HA CUMYJIAIIMOHHU YYEHUS U
YCBBBPILCHCTBAHETO HA B3aUMOJCHCTBUETO MEXIY IbpKaBHUTE CTPYKTYPH, OXPAHUTEIHUTE
CITyKOU M ornepaTopuTe Ha 00EKTH OT KpUTHYHATa MH(PpacTpykTypa. KHUraTa cbappka u ananus Ha
pEaTHH TEPOPUCTHYHM HWHIUACHTH B MEXKIYHApOACH M HaIMOHAJeH Mamal, NMpH KOUTO ca
M3I0JI3BaHN B3PUBHH BEILECTBA. 3aKIIOUMTEIHATA YaCT Mpesiara sUIOCTeH HHTErPUpaH MOZeT 3a
NpeBeHNUs, 0a3upaH Ha ChYETAaHHE OT TEXHUYECKH, OPraHMW3alMOHHW W HOPMAaTHBHU MEPKH,
MOJIKPENICHU C PeaTHO M3MEPEHHU eKCIIEPUMEHTAIHY IaHHU, KOUTO JaBaT HaJeX/Ha HaydyHa OCHOBA
3a orpe/eNsiHe Ha 0€30ITacHH Pa3CTOSIHUS U OLICHKA Ha €PEeKTUBHOCTTA HA HHKEHEPHO-TEXHHYECKUTE
3aIINTH.

ABSTRACT

The book “Prevention of Terrorist Attacks” presents an integrated approach combining scientific,
engineering-technical, and organizational solutions for preventing malicious actions targeting
potentially hazardous facilities, critical infrastructure, and public spaces. The main focus is on attacks
involving explosive devices and the mitigation of their consequences, with content encompassing a
broad spectrum of theoretical and applied research. The first chapter provides an in-depth analysis of
threats and the legal framework, summarizing international and national regulatory documents,
definitions, and standards related to counter-terrorism. Various types of threats, possibilities for their
forecasting and modeling, as well as existing risk assessment methodologies are examined. A key
emphasis is placed on the development and application of original approaches for quantitative and
qualitative risk assessment, including the “Three-Factor Method”, which allows determination of
vulnerability, probability, and potential consequences under different scenarios. The engineering-
technical section addresses a variety of structural and technical measures, including the design and
effectiveness of protective barriers, blast walls, physical segmentation of facilities, video surveillance
and access control systems, as well as automated early-warning systems. Particularly valuable is the
contribution from real test sites, where controlled explosions were used to measure parameters of
shock waves and blast effects on structures. These experiments were employed to calculate safe
distances for various incident scenarios and to define the boundaries of hazard zones. Test results are
presented in the form of graphs and relationships illustrating the impact of charge mass, terrain
configuration, and structural characteristics on the extent of damage. Using engineering and
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numerical methods, modeling of blast effects on buildings and facilities was carried out, including
comparisons between scenarios with and without protective measures. Based on these analyses,
recommendations for organizational preventive measures have been formulated, covering the
preparation of response plans, conducting simulation exercises, and improving coordination among
governmental bodies, security services, and operators of critical infrastructure facilities. The book
also includes an analysis of real terrorist incidents at both international and national levels involving
explosives. The concluding section proposes a comprehensive integrated prevention model based on
a combination of technical, organizational, and regulatory measures, supported by experimentally
measured data, providing a reliable scientific basis for determining safe distances and evaluating the
effectiveness of engineering-technical protections.

Hay4ynu ny0JuKkanuu B U31aHusl, KOUTO ca pedeprpaHu U HHAEKCUPAHU B
CBETOBHOM3BECTHH ©0a3M JaHHH ¢ HayyHa uHopmauus (Mo rpymna
nokazaresu I)

I1.3. Belin V. A., Mollova Z. Influence of the type of donor charges on the detonation rate of
low-sensitivity explosives, Sustainable Development of Mountain Territories. T.13, Nol (47),
2021, pp. 112-119, ISSN 1998-4502

beann, B. A., MoJyuioBa, 3. BiusiHue Ha BUjJa HA JOHOPHHMTE 3apsiil BbPXY CKOpPOCTTa Ha
JACTOHANMSA HA HUCKOYYBCTBHTEJHH €KCILUIO3HMBH. ,,YCTOMYHBO Pa3sBUTHE HA IUIAHHHCKHUTE
Tepuropun®, 1. 13, Ne 1 (47), 2021, ¢. 112-119, ISSN 1998-4502, E-ISSN 2499-975X.

PE3IOME

Cratusita pasriexia Ch3JaBaHETO, M3MUTBAHETO M BHEAPSIBAHETO HAa HOBHM JOHOPHU 3apsijiH,
Mpe/lHa3HAYeH! 32 MHUIMUPAHE HAa HUCKOUYYBCTBUTEIHM €KCIUIO3UBHU. Jletute Oycrepu ca MU3ISIIO0
13paboTEeHH OT B3pPUBHHU BEILIECTBA, MTOJIy4eHHU npu yTunu3anus Ha 6oenpunacu — TNT, RDX u TEN.
Te ce paznuyaBat 0T MacoBO poU3BExXAaHUTE U UMAT Maca oT 150 mo 900 g. XapakrTepusupar ce ¢
BHCOKH €KCIUIO3UBHU MOKa3aTeu: CKOpOCT Ha AeToHanus oT 7200 mo 7500 m/s, turbTHOCT 1.6 g/cm?,
OTJIMYHA BOJOYCTOWYUBOCT U 3ApaBruHa. HuIMupamara uM ciocoOHOCT BbPXY HUCKOUYBCTBUTEIIHU
€KCIUJIO3UBH € 3HaUUTEeNHO Mo-100pa B cpaBHeHue ¢ TNT-npecoBkute. CKkopocTTa Ha I€TOHALIMS Ha
OCHOBHUS 3apsi]] OT HUCKOYYBCTBUTEJIEH EMYJICHOHEH €KCILJI03UB, MHUIIMHUPAH C JIOHOPEH 3apsij, € ¢
no 700 m/s mo-Bucoka crpsimo uHunuupaHe ¢ TNT-mpecoBku. ToBa € 0coO€HO BakHO NpH
u3rpakJjaHe Ha OOEKTH B OrpaHMYEHU YCJIOBHS IpPHU YCBOSIBAHE HA IUIAHWHCKU TEPUTOPUH, 32
HaMaJlsiBaHe Ha Bb3/IEHCTBUETO HA BB3IyIIHUTE YAAPHU BbJIHHU U €TMMUHUPAaHE Ha Bb3MOKHOCTTA OT
CpyTBaHHUS M CBJIauuila. B cratusTa € 10Ka3aHO NMPEAMMCTBOTO Ha M3IIOJI3BAHETO HA MEXIAWHHU
JIETOHATOpU- THUIl JAT OycTep, 3a Oe30macHOCTTa Ha B3pUBHHUTE PaOOTH B IJIAHWHCKU YCIIOBHAL.
HoBata KOHCTpPYKIMS NO3BOJIIBA IOBUIIEHA CHUTYPHOCT HAa WHUIMHUPAHETO HA 3apsIuTe BbB
B3PUBHUTE AYIIKH, Thi1 KATO MOJKE /1a C€ OCBIIECTBH €JHOBPEMEHHO C JBa IETOHATOPA.

ABSTRACT

The article discusses the creation, testing and implementation of new donor charges designed to
initiate low-sensitivity explosives. The cast booster donor charges are made entirely of explosives
obtained from the disposal of unnecessary ammunition — TNT, RDX and TEN. The donor charges
differ from the massproduced ones, and have a mass of 150 to 900 g. They also have high explosive
characteristics: velocity of detonation from 7200 to 7500 m/s, density of 1.6 g/cm3, excellent water
resistance and strength. Their initiating ability on low-sensitivity explosives is significantly better
than the one of TNT presses. The velocity of detonation of the main charge of a low-sensitivity
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emulsion explosive initiated with a cast booster is up to 700 m/s higher than when initiated with a
TNT presses. It is especially important when building objects in the constrained conditions, at
development of mountain territories for decrease in action of shock air waves and elimination of
possibility of mountain collapses and landslides. In article advantage of use of cast intermediate
detonators on safety of explosive works is proved at development of mountain territories. The new
design allows an increase in the security of initiating the charges in the boreholes, which allows them
to be initiated with two detonators simultaneously.

I1.4. Mollova Z. Effect of cumulation on detonation velocity of low sensitivity explosives,
Mining Science, Wroclaw University of Technology, Vol. 30, 2023, pp. 171-181, ISSN 2300-
9586, e-ISSN 2353-5423, DOI: 10.37190/msc233011

MoJsuioBa, 3. BuusHHe Ha KYMYJAaUMATa BbPXY CKOPOCTTa Ha [eTOHAUMS Ha
HUCKOYYBCTBUTEJHHU €KCILIO3MBU. MUHHN HAYKH, Bpol/iaBCKU TeXHOJIOTMYEeH YHUBEPCUTET,
ToM 30, 2023, c. 171-181, ISSN 2300-9586, e-ISSN 2353-5423, DOI: 10.37190/msc233011.

PE3IOME

B crpemexxa na ce momoOpsAT mMmapamMeTpuTe Ha B3pPUBHUTE pabOTH NpU H3MOI3BAHETO Ha
HUCKOUYYBCTBHUTEIIHU €KCIUIO3UBHU, OTYUTAUKH SBJIICHUETO KyMyJalus U ChBPEMEHHUTE MMO3HAHUS 3a
KOHLEHTpUpAHE HA €HEprusrta B ONpEJesieHa IOCOKAa MM MSCTO, ca IMPOBEICHU W3CIIEABAaHUS Ha
CKOpPOCTTa Ha JIETOHALMS MPH Pa3jNyHU AMAMETPH Ha 3apsijia Ha rpyOOJUCTIEPCHU €KCIUIO3MBH OT
turia ANFO, uHuuupanu ¢ MexauaeH aetoHarop — 900 g st Oycrep ¢be M 0€3 KyMyJaTHBHA
¢bynus (KD). IlpoBenenure omuTd B MOJUTOHM M MPOMHUIIUICHU YCIOBHS IMOKa3BaT, Y€ TUIIBT
MEX/IMHEH JETOHATOP OKa3Ba CHIIECTBEHO BIHSHUE BBPXY CKOPOCTTa Ha JIETOHALUA, a OTTaM U
BBPXY APYTUTE EKCIJIO3UBHU XapaKTEPUCTUKH Ha BemlecTBara. Hali-Bucoka CKOpPOCT Ha JETOHAIUS
€ MOCTUTHATA MIPU MHULIMKPAHE C JISTH OycTepu ¢ KymyiaTuBHU QpyHuu. ONUTUTE TOKA3BaT, Y€ MPU
WHUIMUpPaHe Ha rpyboaucnepcHu ekciio3usu ¢ Oycrepu ¢ KO ce ocurypsiBa crabuiiHa qeToOHAUS
Ha 3apsIMTe ¢ OMTUMalHa (hparMeHTalus Ha MaTepuana, KaTo MacaTa Ha U3IMO0JI3BaHUTE eKCILTIO3UBU
ce HamansBa ¢ 14%. Ilpunaraneto UM mpu paboTa ¢ HUCKOUYBCTBUTEIHU EKCIUIO3UBU OT
€MYJICHOHEH M Ipy0OUCTIepCeH TUII BOJAU J0 MOBUIIaBaHE HAa €(peKTUBHOCTTA HAa B3PUBSIBAHETO, MO-
no0po pa3npoOsiBaHe Ha CKaTUTe W HaMmalisiBaHEe Ha Pa3XOoJUTe 3a JOMBJIHUTEIHO TPOIIEHE Ha
HerabapuTure.

ABSTRACT

In an effort to improve the parameters of the blasting works carried out with low-sensitivity ex-
plosives, bearing in mind the studies of the cumulation phenomenon and the modern knowledge of
the con-centration of energy in a certain direction or place, studies of the detonation speed at different
diameters of the charge of the coarse explosives were carried out — ANFO type with intermediate
detonator 900 g cast booster with and without cumulative funnel (CF). Tests carried out in landfills
and industrial conditions have shown that the type of intermediate detonator significantly affects the
detonation speed, and therefore also affects the other explosive characteristics of the explosives. The
highest detonation velocity was achieved when the explosives were initiated with cast boosters with
cumulative funnels. Tests have shown that when initiating coarse explosives with boosters with CF,
stable detonation of the charges is obtained with optimal fragmentation of the material, and the mass
of the used explosives is reduced by 14%. Their use in carry-ing out blasting works with low-
sensitivity explosives of the emulsion and coarse-disperse type leads to an increase in the blasting
efficiency, achieving better crushing of the rocks and reducing the costs of additional crushing of the
non-gauge.
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IL5. Mollova Z. Investigation of the effect of the cast booster with cumulative effect on arrays
with the presence of solid inclusions, Mining Science, Wroclaw University of Technology, Vol.
31, 2024, pp. 249-257, ISSN 2300-9586, DOI: 10.37190/msc243114

MoJiioBa, 3. U3ciienBane Ha 1eiiCTBHETO HA B3PMBA HA 3apsi/i ¢ KyMYJIATUBEH e()eKT BbPXY
MacCHBH C HaJIHYHe HA TBBbPAU BKJIKYeHHs. MHUHHM HayKd, BpowjaBcku TeXHOJOTHYeH
yHuBepcuret, ToM 31, 2024, c. 249-257, ISSN 2300-9586, DOI: 10.37190/msc243114.

PE3IOME

OOekT Ha M3ceBaHe B HACTOSINATA CTATUS € MHTCH3U(DULIMPAHETO HA Pa3Ipo0sBAaHETO HAa CKATHU
MacUBHU C TBBPAM BKJIIOUEHUS 4YPE3 U3MOI3BAHE HA PA3CPENOTOYECHHU U JIONBIHUTEIHU COHAAKHU
3apsiid ¢ KyMyJlaTUBHA o0uIoBKa. [IpeacraBeHn ca momy4eHuTe 3aBUCUMOCTH Ha U3MEHEHHETO Ha
IbI00OYMHATA Ha pas3pyllaBaHe Ha TBBPAUTE BKIIOYEHUS B 3aBHUCUMOCT OT JbJDKMHAaTa Ha
KyMyJIaTUBHATa CTPYs, HEMHATa IUIBTHOCT U 3/lpaBUHATA HA BKIOYEHUATA. Pe3ynTaTuTe no3BoJisBar
pa3paboTBaHETO Ha METOAMKA 32 MH)XKEHEPEH pa3dyeT Ha NapaMeTpuTe Ha NpPOOMBHO-B3PUBHUTE
paboTu M MOCJEN0BAaTEIIHOCTTA HA MHULMUPAHE Ha 3apsau. M3mos3BaHeTo HAa CKBCEHM 3apsiu C
KyMyJaTuBHA (YHUS, pa3loiI0KEeHU B JI0JHATA YacT Ha COHJAAXa, 03BOJIsIBA Upe3 yNpaBlIeHUE Ha
JCCTBUETO HA €HEPrusATa Ha B3pHUBA BBPXY JOJIHUTE CIOEBE HA MACHBA J1a C€ HAMAJIHU CPEIHUAT
pa3mep Ha hparmeHTute ¢ 7.9% 1 HerabapuTHUTE KbCOBE J1a ce peayuupar 1,6 nbTH.

ABSTRACT

The object of research in the present article is the intensification of the fragmentation of mas-sifs with
hard inclusions, by means of dispersed and additional drilling, using cast boosters with cumulative
lining. The article presents the obtained dependences of the change in the depth of destruction of solid
inclu-sions, depending on the length of the cumulative jet, its density and the strength of the solid
inclusion, which allow to develop a methodology for engineering calculation of the parameters of the
drilling-explosive works and the sequence of initiating the charges. The use of cast boosters with a
cumulative -funnel, located in the lower part of the borehole, allows, at the expense of managing the
action of the blast energy on the lower layers of the blasted massif, to reduce the average size of the
fragments by 7.9% and by 1.6 times the resulting oversized fractions.

Hayuynn ny6aukanum B HepedepupaH CIMCAHMS ¢ HAYYHO pelleH3MpaHe Win B
peIaKTHPAHN KOJIEKTUBHYU TOMOBe (10 rpyna nokasareu I')

I1.6. Mollova Z., Penev V. Control of blast-induced seismic action generated by technological
blastings, Sustainable extraction and processing of raw materials journal, Volume 1, Sofia,
2020, pp. 64-67 ISSN 2738-7100 (print)

MouJiioBa, 3., IleneB, B. KoHTpoJ1 Ha CeU3MUYHOTO Bb3/1eliCTBHE TeHEPUPAHO OT TEXHOJOTHYHHU
B3puBsiBaHusd. Cnmcanue ,,Y cTOi4YUB 100UB U npepadoTka Ha cypoBuHu®, 1. 1, Codusn, 2020,
¢. 6467, ISSN 2738-7100 (print).

PE3IOME

Cratusita npeacTaBs U3CiIeBaHus BbPXY NpUIaraHUTe TEXHOJIOTHH 3a MPOOUBHO-B3PUBHU paboTH
B PYJHMK ,,Acapen‘, ¢ aKUeHT BbpPXY aHaJIW3a HA CEHM3MUYHOTO BB3JICHCTBUE BBPXY KOHKPETEH
WH)KEHEPHO-TEXHUYECKH O00eKT — chopbkeHnuero [IIIT-3, pasmonoxkeHo Ha TepuTOpHUsATa Ha
pynHuka. OneHKaTa Ha CEM3MHYHOTO HATOBAPBAHE, IOPOJECHO OT B3PUBABAHUATA, € U3BBPIICHA Bb3
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OCHOBAa Ha PETUCTpUpAHM EKCIIEpUMEHTaJHM JaHHM Ha obOekrta. Ha 06a3ata Ha ananmuza ca
MIPeIJIOKEHN MPETOPbKH 32 ONTHUMM3AIIMS HA TapaMeTPUTE Ha B3PUBSBAHUATA C 1€ OTpaHUYaBaHe
Ha OTPULIATEITHUTE €PEKTH BbPXY ChbOPBKEHUETO.

ABSTRACT

This article presents some of the studies on drilling and blasting technologies applied in the Assarel
copper mine. The main emphasis is on examining the seismic effects on a particular engineering
facility, located on the territory of the mine - CPT-3. The assessment of the blastinduced seismic
loading on the structure is based on an analysis of the registered data on the site. Recommendations
for the design of blasting parameters are provided.

IL.7. Penev. V., Mollova Z. Design optimization of drilling and blasting operations: a case
study on copper ore mining in Asarel, Journal of Mining and Geological Sciences, Volume 63,
2020, pp.84-88 ISSN 2682-9525 (print)

Penev. V., Mollova Z. Design optimization of drilling and blasting operations: a case study on
copper ore mining in Asarel, Journal of Mining and Geological Sciences, Volume 63, 2020,
pp-84-88 ISSN 2682-9525 (print)

PE3IOME

[Ipo6GuBHO — B3pUBHUTE pabOTH ca KJIFOUOB TEXHOJOTUYEH Ipoliec B 100MBa Ha pyJja. Te nosiusasar
JUPEKTHO BBPXY CEOECTOMHOCTTa Ha JoOuTaTa M IpepadoTeHa CKallHa Maca U KOCBEHO - upe3
BB3JICHCTBUETO HA 3bPHOMETPUUHUS ChCTAB Ha pa3poOeHuss MaTepuan BbpXYy €(PEeKTUBHOCTTA Ha
IOCJIE/IBAIIUTE IPOLECH - TOBAPEHE, TPAHCIIOPT U TPOILIEHE. ABTOPUTE Ca HACOUMIIM U3CIIEABAHETO
CH KbM METOJIOJIOTUYEH MOJIX0/]] 32 ONTUMHU3UPAHE TapaMeTpUTE Ha B 3pUBSIBaHE, KOWTO c€ OCHOBaBa
Ha HaMmalsiBaHe Ha creuu(UUHUS pa3xoJ] Ha B3PUBHO BEIIECTBO IIOCPEICTBOM M3CIIEJBAHE
BIMSHUETO HAa TEOMETPUYEH MapaMeThbp — pPa3CTOSIHMETO MEXIY COHAQXHHUTE pEloBE, BbPXY
B3pUBHMS e€(EeKT M u3cieBaHe Ha OTHOCHUTENHHUS DPAa3XoJl Ha B3PMBHO BEIIECTBO 3a JOOMB U
pa3zipo0siBaHe Ha TOH MHUHHA Maca B 3aBUCHMOCT OT I'€OMETPHUUYHHUTE MapaMeTpH Ha B3pHUBSIBaHE.
W3non3BaHu ca JaHHM OT IOJIEBH ONHUTH, KOMTO ca MPOBEAEHU 3a OLEHKA MO KPUTEpUH 3a
YCTOMUYMBOCT Ha CKAJIHUS MacHUB U B3pPUBHO — CEM3MHUYHOTO Bb3JIEIiCTBHE.

ABSTRACT

Drilling and blasting are significant technological operations in open-pit mines. They directly affect
the cost of extraction and processing of the rock mass and indirectly through the impact of the
fragments’ size of the blast material on the efficiency of the subsequent processes of loading, hauling
and crushing. The purpose of this paper is to explore a methodological approach for optimization of
blasting parameters based on the reduction of the specific consumption of explosives. This is achieved
by examining the influence of a geometric parameter - the burden between the drill rows on the
explosive effect. In addition, the correlation between the relative consumption of explosives for
extraction and fragmentation per ton of mine mass and geometric parameters of blasting. Data from
insitu experiments is used for assessment according to criteria for stability of the rock massif and
seismic actions caused by blasting operations.
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I1.8. Mollova Z. Development of a model for assessing the impact of an explosion on buildings
and facilities when using blast walls, Annual of University of Mining and Geology "St. Ivan
Rilski" — Sofia, T. 64, 2021, ISSN 1312-1820

MoJsioBa, 3. PazpadborBaHe Ha MojieJ1 32 OLIEHKA HA Bb3/1eliCTBMETO HA B3pMBAa BbPXY CIPaiu U
ChOPbKEHUs] NMPHU U3MO0J3BaHe HA B3PMBO3AIUMTHU cTeHH. ['omnmHuk Ha MHHHO-Te0/I0:KKH
yuusepcurer ,,Cs. UBan Puickn“ — Codus, 1. 64, 2021, ISSN 1312-1820.

PE3IOME

B craTtusTa ca npejcTaBeHH pe3yNTaTUTe OT IBPBUS €Tall Ha pa3paboTBaHE HA MOJIEI 32 OIICHKA Ha
BB3JCHCTBUETO HAa B3pPHUB BBPXY CIPaJAU U CHOPBHKEHHUS OT KPUTUYHATA HH(PPACTPYKTypa Hpu
U3IMOJI3BaHE Ha PA3JIMYHY B3PUBO3AIUUTHU CTEHU. OCHOBHOTO IIPEIMMCTBO HA HOBUSA MOJEI €, 4e
103BOJIsIBA €(DEKTUBEH M TOYEH aHAJIW3 U CpPaBHEHUWE HAa BCHUYKU BB3MOXKHHM KOHCTPYKTHBHHU
BapUaHTH, C L&)l M300p Ha ONTHMAJIHO IMPOEKTHO pEIIeHHE, KOETO MUHMMHU3HMpa PUCKOBETE 3a
0e30IacHOCTTa Ha [IePCOHAJIa B CIPa/IuTe U ChbOPBKEHUATA MIPH 3aIljlaxa OT B3PUB.

ABSTRACT

This article presents the results of the first stage of developing a model for assessing the impact of
the explosion on buildings and facilities of critical infrastructure using different blast walls. The main
advantage of the new model developed is that it allows efficient and accurate analysis and comparison
of all possible design options to select the optimal design solution that minimises the risks to the
safety of personnel in buildings and structures from the threat of explosion.

I1.9. Mollova Z. Investigation of the velocity of detonation of low-sensitivity explosives
depending on the type of intermediate detonators, Magazine '""Mining and Geology", Sofia,
Issue 10/2022, pp. 4651, ISSN 0861-5713; ISSN 2603-4549

MousioBa, 3. U3cie1BaHe HA CKOPOCTTA HA IeTOHALMS HA HUCKOYYBCTBUTE/IHH €KCIJIO3MBH B
3aBMCHMOCT OT THIIA MeXKIUHHHUTE JeToHaTOpu. Cnucanue ,,MuHHO 1ey10 U reosorus*, Codus,
op. 10/2022, c. 4651, ISSN 0861-5713; ISSN 2603-4549.

PE3IOME

B cratusita ca mpenctaBeHHM WH3CIEIBaHUS BBPXY CKopocTtta Ha jgetoHanus (VoD) Ha
rpyOONCIIEpCHU W €MYJICMOHHM B3PHUBHM BEIIECTBA B 3aBHCHMOCT OT THUINA Ha MEXIMHHHUTE
neronatopu. [IpoBenenn ca mabopaTOpHU M TPOMUIIIEHH EKCIEPUMEHTH 3a CKOpPOCTTa Ha
JIETOHAIMS MIPU Pa3INYHM AUAMETPU Ha 3apsija Ha EMYJICHOHHH €KCIJIO3MBU Mapka ,,Emarut 1100
u rpyooaucnepcau amonutu tiun ANFO- mapka ,,AHdoBekc”. Pe3ynararure mokasBaT, 4e KOraTo
€MYJICHOHHUTE U TPYOOIMCIIEPCHUTE €KCIIJIO3UBH C€ MHUIIUUPAT C MEKIUHHU JIETOHATOPH OT THIIA-
nsT OycTep, ce Mmoyy4aBa CTa0MIIHO pa3pOCTpaHEHHE Ha JACTOHAIUATA HA 3apsSAUTE C ONTUMATHO
paspylaBaHe Ha MacHwBa U J00pa parMeHTanus Ha marepuana. MHummmpamara uM crnocoOHOCT
BbPXY HUCKOUYBCTBUTEIIHUTE €KCIUIO3UBH € 3HAYUTENHO 10-100pa B cpaBHeHHe ¢ TNT mpecoBkute
Y TTATPOHUPAHUTE KArCyJ0uyBCTBUTEHN BB, n3non3Banu kato MeXIMHHM IETOHATOPH.

ABSTRACT

The article presents studies of the velocity of detonation- (VoD) of coarse dispersed and emulsion
explosives depending on the type of intermediate detonators. Laboratory and industrial research were
conducted on the detonation velocity at different diameters of the charge of emulsion explosives by
“Elacit 1100 brand and coarsely dispersed ammonites - type ANFO by “Anfovex” brand. The tests
showed that when the emulsion and coarse-dispersed explosives are initiated with intermediate
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detonators of the cast booster type, a stable propagation detonation of the charges is obtained with
optimal destructing massif and fragmentation of the material, and its initiating ability on low-
sensitivity explosives is significantly better than that of TNT booster and cap sensitivity cartridge
explosives used as intermediate detonators.

I1.10. Nalyvaiko O., Romashko O., Mitkov V., and Mollova Z., Prevention of crystallisation of
asphalt resin paraffin deposits under the influence of a permanent magnetic field, Municipal
Economy of Cities, vol. 3, no. 184, pp. 36—45, Jun. 2024. do0i:10.33042/2522-1809-2024-3-184-36-
45

Hanugaiiko, O., Pomamko, O., Murko, B., MosuioBa, 3. IlpenorBparsiBane Ha
KPHUCTAJIU3ANMATA HA ac(ajaToBO-CMOJIUCTO-NAPA(UHOBU OTJATaHUS O] BJUSAHHETO HA
NMOCTOSIHHO MATrHUTHO noJje. O0IUHCKa MKOHOMHUKA HA rpajoBere, ToM 3, Ne 184, 2024, c. 36—
45, DOI: 10.33042/2522-1809-2024-3-184-36-45.

PE3IOME

[To Bpeme Ha ekcruioaTanusaTa Ha He()TOAOOMBHM KJIAJICHIIM c€ HaOJ0/aBaT 3HAYMTEIIHU 3aryou
nopaau acanroBo-cmonucro-napagunoBu otinaranusi (ARPD) B mopoBute mpocTpaHcTBa Ha
pe3epBOapUTE U B MOJIEMHUTE TPHOU. OTNpeAesITHETO Ha METOIUTE 32 OTKPUBAHE M TEXHOJIOTHUTE 32
npenoTrBparsaBane Ha ARPD e akTyanHa Hay4yHa, TEXHHUYECKa U MIPAKTUYECKa 3a/1a4a, Thid KaTo Te3U
OTJIaraHus BJIMSSAT JIUPEKTHO BBPXY pabOTOCIOCOOHOCTTAa HAa KIAACHIIMTE M TAXHATa KpalHa
MpoayKTUBHOCT. [lpoBexknanuTe wu3cienBaHus MOKAa3BaT, 4Y€ MPHIOKEHHETO Ha IOCTOSHHO
MarHMTHO TOJie MOKe Ja 3a0aBu WK IpeaoTBpaTu Kpucranuzauusara Ha ARPD, koeto Boau 10 mo-
edeKTUBHA EKCIUI0ATAIUs Ha KJIaICHIIUTE U HaMalIsIBaHe Ha 3aryOUTe OT HamalleHa MPOXOAUMOCT Ha
MOJIEMHUTE CHCTEMHU.

ABSTRACT

During the operation of oil production wells, significant losses are observed due to asphalt-resin-
paraffin deposits (ARPD) in the pore spaces of reservoirs and in the production tubing. Determining
the methods for detection and the technologies for prevention of ARPD is an important scientific,
technical, and practical task, since these deposits directly affect the performance of the wells and their
ultimate productivity. Research has shown that the application of a constant magnetic field can slow
down or prevent the crystallization of ARPD, leading to more efficient well operation and a reduction
of losses caused by decreased passability of the production systems.

I1.11. Nalivayko O., Mitkov V., Romashko O., Mollova Z. Improving the cementing of oil and
gas wells production strings with hydrophobic materials of the “RAMSINKS-2” group in
various mining and geological conditions, Annual of the University of Mining and Geology “St.
Ivan Rilski”, Vol. 67, 2024, pp. 114-118, ISSN 1312-1820

Hanugaiiko, O., Mutkos, B., Pomamko, O., MoJuioBa, 3. [lono0psiBane Ha HIMMEHTHPAHETO HA
NMPOU3BOJACTBEHUTE KOJOHH B He()THU U Tra30BU COHAAXKM C XuApPodoOHM MaTepuaam OT
rpynara ,,RAMSINKS-2“ npu pa3in4Hu MUHHH U Ie0JI0KKH yca0Bus. ['onumHuk Ha MuHHo-
reoJioKKHM yHuBepcurert ,,CB. UBan Puicku®, tom 67, 2024, c. 114-118, ISSN 1312-1820.

PE3IOME

[Ipo6u o1 TeueH nuMeHToB pa3TBop ,,Cunnan-I1 (rpyna ,,PamMmcrunkc—2) ca TecTBaHu B 1aOOpaTOpHU
YCIIOBHMS C 1I€J1 MOA0OPsABaHE HA KAYECTBOTO HA OKOHTYPSIBAHE HAa BOJIO- U TA30HOCHHU IIJIACTOBE Upe3
YCHBBPUICHCTBAHE HAa TEXHOJIOTHUATA 32 IMMEHTHpPAaHE Ha MPOU3BOJCTBEHH KOJIOHM Ha HEPTEHH U
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ra30BY KJIQJCHIM B COHJQKHHS OTICI Ha ,,YKpOyprasz* (3a MeXJIHHHH M TIPOU3BOACTBCHH 00CaJHU
KOJIOHH), 0COOCHO TIpH OJIM3KO Pa3IOI0KEHN MPOAYKTHUBHU IIACTOBE M BOJOHOCHU XOPU3OHTH C
pa3uyHu KOS(PHUIIMEHTH Ha aHoMainuu. M3mon3BaHeTo Ha XHIPO(GOOHUS TaMIOHAXKEH pPa3TBOP
,Cuman-I1 ce okasza nenecboOpazHo. Puznyeckure, XUMUYHUTE U MEXaHUYHUTE CBOKMCTBA Ha
pa3TBOpa 3HAUUTEIHO MONOOPSBAT M30JAlUATA HAa MPOAYKTUBHHUTE IIACTOBE IPH €TAlHUTE Ha
3aBbpIIBAHE HA KJIJICHEIIA.

ABSTRACT

Under laboratory conditions, samples of the “Silpan-P” cement slurries (the “Ramsinks — 2" group)
have been tested to improve the quality of delineation of water and gas bearing strata by improving
the technology of cementing production strings of oil and gas wells in the drilling department of
“Ukrburgaz” (for intermediate and production casing), especially in the presence of closely located
productive formations and aquifers with different coefficients of anomalies. The use of the “Silpan-
P” hydrophobic plugging solution was proven to be reasonable. Physical, chemical, and mechanical
properties of the “Silpan-P” plugging hydrophobic solution significantly improve the isolation of
productive formations at the stages of well completion.

I1.12. Mollova Z. Advancements in civil explosives: Novel formulations and sustainable fuel
solutions, Sustainable Extraction and Processing of Raw Materials, 2024, ISSN 2738-7100 /
2738-7151, DOI: 10.58903/dv69110148

MoJsioBa, 3. PazBuTHe Ha rpaxIaHCKUTE €KCIJIO3UBU: HOBH (DOPMYJIM M YCTOMYMBHY TOPUBHU
pemienusi. Cnimcanue ,,Y cToiiunB 100MB U npepadorka Ha cypoBuHu*, 2024, ISSN 2738-7100 /
2738-7151, DOI: 10.58903/dv69110148.

PE3IOME

B crarusra ce npeacras pa3pabOTBaHETO Ha HOBa B3pUBHA CMeC, 0a3upaHa Ha CEJICKOCTOIMAHCKU
aMOHUEB HUTPAT, IpUTEKaBallla BUCOKA JJETOHAIIMOHHA CIIOCOOHOCT, MOBUIIIEHA BOI0YCTOWYMBOCT U
¢usnuecka crabmiHocT. KoHuenuusara 3a ch3JaBaHETO M CE€ OCHOBaBa Ha IIOJyyaBaHe Ha
MHUKPOEMYJICHSI OT THN ,,Macio-Boaa” (O/W), mpousBeeHa C MOMOIITA HAa PACTUTEITHO MAaco.
[IpoBeneHuTe M3YUCIICHHS TMOKa3Bar, 4e u3noi3BaHeTo Ha 100 % METHIIOBH eCTepH OT ParuyHO
Maclo, B CpaBHEHHE C JU3EJI0BO FOPUBO, 11000psABa eMyrupanero ¢ 14 % u HamalsiBa BpeMeTo 3a
emyarupase ¢ 15 %. Ilopanu cTpykTypaTa Ha MUKPOEMYJICHUATA, OOMKHOBEHUST CEICKOCTONAHCKU
aMOHHEB HUTPAT MOKE YCIEIIHO Jia 3aJbpkKHU 0KoJo 7,5 % oT MukpoemyscusTa. ToBa KOJIMYECTBO
ropuBHa ¢a3a € J0CTaThYHO 3a MOJIy4aBaHE Ha €KCIIJIO3MBHA KOMITO3ULIUS C TOIXOMI KUCIOPOIEH
Oananc. 3amsiHaTta Ha nopectust aMoHueB HUTpAT (PAN) cbe CelcKOCTONMAaHCKU aMOHUEB HUTpAT —
Hal-eBTUHUS OKUCIIMTEN 3a IPOU3BOJCTBOTO Ha HOBOpa3pabOTeHaTa €KCINIO3MBHA CMEC, HAMaJIsiBa
MIPOM3BOJICTBEHUTE PA3X0y U 3HAUNUTEIHO MOBHIIIABA KOHKYPEHTOCIIOCOOHOCTTA Ha MPOAYKTA.

ABSTRACT

The article presents the development of a new explosive mixture based on agricultural ammonium
nitrate, possessing high detonation capability, increased water resistance, and physical stability. The
concept for its creation is based on obtaining an oil-in-water (O/W) type microemulsion, produced
using vegetable oil. Calculations conducted showed that the use of 100 % rapeseed oil methyl esters
compared to diesel fuel improves emulsification by 14 %, reducing emulsification time by 15 %. Due
to the structure of the microemulsion, ordinary agricultural ammonium nitrate can successfully retain
around 7.5 % of the microemulsion. This amount of fuel phase is sufficient for obtaining an explosive
composition with an appropriate oxygen balance. Substituting the porous ammonium nitrate (PAN)
with agricultural ammonium nitrate - the cheapest oxidizer for the production of the newly developed
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explosive mixture, reduces its production cost and significantly increases the competitiveness of the
product.

Mounorpadguu, KHUTH, y4eOHUIIH, y4eOHN ToMaraJja (mo rpyna nokasaren E)

I1.13. Mitkov, V., Shishkov, P., Mollova, Z. Pyrotechnic Compositions and Devices. Sofia:
Print Factor, 2024, 254 p.

MuTtkoB, B., lllnmkos, I1., Moaiosa, 3. [Iuporexunyeckn cbecrasu u u3aenus. Cogus: llpunr
daxkrop, 2024, 254 cTp.

PE3IOME

Kuurara ,,[ IupoTeXHIUUECKU CHCTABU M U3ACIH" TIpeiiara MsjI0OCTHO U 331bJI00YEHO H3CIIe/IBaHE Ha
MUPOTEXHUKATa KAaTO HMHXCHEPHO-HAaydHa 00JacT, ¢ aKICHT BbPXY MPUHIUIIMTE Ha Ch3JaBaHE,
W3MUTBAHE W 0E30MacHO M3IOJI3BAaHE HAa PA3JIMYHU BUJIOBE ChCTaBU M u3aenus. [lpeacraBeHu ca
TEOPETUYHHUTE OCHOBH Ha TPOIIECUTE HA TOPEHE U JICTOHAIUS, KHHETUKATa U TEPMOJIMHAMHKATA Ha
MUPOTEXHUUYECKUTE PEAKIIMU, KAKTO U BIMSIHUETO HA XMMHUYHHUS ChCTaB M CTPYKTypaTa Ha 3apsja
BBPXY CKCIUIOATAI[MOHHUTE XapaKTEPUCTHKHU. Pa3rienaH € IIUPOK CHEKThP OT CYPOBHHU H
KOMIIOHEHTH — OKHUCIIUTEIH, TOPUBa, CTaA0OWIIN3aTOPH, CBBbP3BalllM BEIIECTBA M MOAM(HUKATOPU Ha
edexTa — ¢ moapOoOCH aHaIN3 Ha TEXHUTE (PU3MKO-XUMUYHU CBOWCTBA, B3AUMOJICHCTBHS U POJIS B
Kpaiiausi nponaykt. [IpencraBeHa e cbhBpeMeHHa Kiacu(UKAIWs Ha MAPOTEXHUYCCKHUTE H3ICIHUS
criopel TPEIHA3HAUYCHUETO WM. CHTHAJIHH, OCBETHTCIHHW, JMMHHU, 3BYKOBH, 3alaJINTEITHH,
SHEePruitHN, OTOpPAHWTEITHU W CICMUATM3UPAHA CHUCTEMH 3a WHIYCTPHAIHU TPUIOKEHHs. B
WHXCHEPHO-TEXHMUECKAaTa YacT Ca OMHCAHW TEXHOJOTHMYHUTE TPOIECH 3a TPOM3BOACTBO — OT
MOJITOTOBKAaTa M CMECBAHETO HA KOMIIOHEHTHTE 10 ()OPMOBAHETO, OMAKOBAHETO W KOHTPOJIA HA
kadecTBOTO. CrienMalieH akIeHT € TIOCTaBeH BBPXY MEpPKUTe 3a 0e30macHOCT mpu padoTa ¢
MUPOTEXHUYECKU MaTePUaIIH, METOJIUTE 33 U3IUTBAHE M KPUTEPUUTE 32 OI[CHKA Ha HAJICKTHOCTTA U
JTBITOTPAMHOCTTA. ABTOPUTE Pa3riieKaaT U MPHIOKEHUETO Ha IMMPOTEXHUKATA B Pa3IMYHA 001acTH
— OT orOpaHaTa W MHHHOTO JIeJI0 JI0 aBAPUHHO-CIIACHUTEITHHUTE JEHHOCTH, aepOKOCMHUYECKHUTE
TEXHOJIOTUU W pa3BJIeKaTeTHaTa WHAyCTpus. [IpeicTaBeHW ca HOPMATUBHHUTE W3UCKBAHUS H
MEXTYHAPOIHUTE CTAHIAPTH, PETYJIUPAIIN MPOU3BOJICTBOTO, CbXPAHEHUETO, TPAHCIIOPTUPAHETO H
yrnoTpedara Ha MUPOTEXHUYECKU H3/1ens. KHurata BKIrOYBa M aBTOPCKU Pa3padOTKH, CBbP3aHU C
ONITUMU3AIIMS Ha ChCTABUTE 3 MOCTUTAHE HA MTO-BUCOKA €PEKTUBHOCT, HAMAJICH IMMOTCHEPAIIMOHCH
U TOKCHUYEH e(eKT, KaKTO U C BbBEXKIaHE Ha €KOJOTUYHO M0-0e30macHu cypoBuHu. OborateHa e ¢
WIIOCTPAIIMU, CXEMH B TAOIUIH, KOUTO MOATIOMArar NpakTHYeCKOTO MPUIIOKEHHUE Ha TIPEJICTABCHUTE
KOHIIEMIUHU U PEIICHUS.

ABSTRACT

The book “Pyrotechnic Compositions and Devices” offers a comprehensive and in-depth study of
pyrotechnics as an engineering and scientific discipline, focusing on the principles of design, testing,
and safe use of various types of compositions and devices. The theoretical foundations of
combustion and detonation processes, the kinetics and thermodynamics of pyrotechnic reactions, as
well as the influence of chemical composition and charge structure on operational performance are
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presented. A wide range of raw materials and components are analyzed, including oxidizers, fuels,
stabilizers, binders, and effect modifiers, with a detailed examination of their physico-chemical
properties, interactions, and roles in the final product. A modern classification of pyrotechnic
devices according to their intended use is provided, including signaling, illumination, smoke,
acoustic, ignition, energetic, defensive, and specialized systems for industrial applications. The
engineering section describes the technological processes for production, from the preparation and
mixing of components to forming, packaging, and quality control. Special emphasis is placed on
safety measures when handling pyrotechnic materials, testing methods, and criteria for assessing
reliability and longevity.The authors also discuss applications of pyrotechnics in various fields,
ranging from defense and mining to emergency rescue operations, aerospace technologies, and the
entertainment industry. Regulatory requirements and international standards governing the
production, storage, transportation, and use of pyrotechnic devices are presented. The book includes
original developments related to the optimization of compositions for higher efficiency, reduced
smoke generation and toxicity, and the introduction of environmentally safer raw materials. It is
enriched with illustrations, diagrams, and tables to support the practical application of the presented
concepts and solutions.

Crpannna 12 ot 12



