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DETERMINING AIRGUN TYPES
FROM MORPHOLOGICAL FEATURES
OF INPUT BALL INJURIES ON SOLID OBSTACLES

Kozachenko I. M.

Experimental shots were carried out on thin cardboard sheets from two
air rifles of sixth and twelfth barrel rifling with expansion bullets of 6 brands
having 4 types of head-terms: domed or roundnose, wadcutter, point and
hollow point. It was determined that with the shots from rifles MP-512, which
has a barrel with sixth rifling, the damage from action from balls with domed-
or wadcutter-type warhead on solid obstacles had the shape of hexagonal
defect, but the shot balls of point type had hexagonal abrasion ring defect,
corresponding to the number of barrel rifling. When fired from rifles Diana-
350M, which has a barrel with twelfth rifling, damage from balls with domed
or wadcutter warhead was produced in the shape of defects with serrated
edges and an abrasion ring, which reflected the barrel rifling that generally
resembles pinion teeth. Defect sizes in damages from all applied balls
practically coincide with the size of the warhead and external dimension
injuries from bullets with pointed warhead match the diameter of the shafting
balls. For the first time the possibility of determining the number of rifling in
the barrel by means of morphological features of bullet injuries from airguns
on solid obstacles is proved.

Keywords: air rifle, rifling fields, the main part of the globe, hexagon, gear,
abrasion ring.
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JocnipkeHHsT 3aKOHOMIpHOCTEeH (POpPMYyBaHHSI THUMYACOBOI ITyJIbCYIOUOT
nopoxxuuHu (TIIIT) y GionoriyHMX TKaHMHAX € OIHIEIO 3 MPOBITHUX MPOOIEM
paHoBoi 6anictuky. [IUTaHHA PO Yac BUHUKHEHHS TUMYAcOBOI MOPOKHUHH,
XapaxkTep MyJabCalliid, 3aJIeKHICTh MK pO3MipaMH MOPOKHUHH, KIHETHIHOIO
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eHepriero Kyii Ta Gpi3MYHIUMH BIACTUBOCTSMH CEPEAOBUINA, 10 MOIIKOJKYETh-
csl, 3aNIMIIalThCs MajoBuBueHMMHU. OcobiuBocTi popmyBanns TIIII, sik exBi-
BaJICHTa MOIIKO/KYBAJIBHOI i paHOBOTO CHapsAy, HAlOUIBII TOBHOLIHHO
MOXIJIMBO BUBYMTHU B EKCIIEPUMEHTI 3 BAKOPUCTAHHSIM IMITaTOPIB Tija JIIOAUHH.
[Ipu 1OMyY 0COOMNBO BaXKITMBUM € 3aCTOCYBAaHHS TaKHWX IMITaTopiB, fKi 3a
CBOIMH (DI3MYHMMU XapaKTepUCTUKaMH (IIIIBHICTIO, €TaCTUYHICTIO, 3/1aTHICTIO
MOTIMHATH €HEPT10) HAOIMKAIOTHCS 10 TKAaHWH KUBO1 itonuuu'. Huni 8 CILHA
Ta KpaiHax €Bpornelicbkoro Coro3y HalOIIBIIOro NOMNPEHHS 3100yB OaticTHd-
HUI1 J)KEeJIATHH SIK HaHOUIbII Perpe3eHTaTUBHUN CTOCOBHO M SIKMX TKaHUH JIIO-
avHA. binem nommpenoto ¢popmyioro € 3acrocyBaHHA 10 % BOIHOTO po3UUHY
JKEJaTUHY y BUIVIsLI reitto ipu Temriepatypi 4 °C ta 20 % po3uuHy 1pu Temiie-
patypi 10 °C2. 3a yMOB Takoi KOHIICHTpAIIil OATICTHIHHUI JKEIATHH 32 CBOEIO
IIJTBHICTIO HAOMIKAETHCS 710 M’ S130BOT TKAaHWHU KMBOT JIIOAWHU. 3aBASKH J10-
CTaTHI MPO30pOCTi KeIaTuH A03BOJIsIE OE3M0CEPEAHbO criocTepiratu Ta (Qik-
CYBAaTH TIPOIIEC B3AEMOJII 3 BOTHENAJIbHUM cHapsigoM. [licis mpoxomkeHHs
cHapsiny B kenatuHoBomy Onori TIIIT ctuckyersces, sSIK 1 B )KUBUX TKaHWHAX.
[Ipu npoMy 3aTUIIa€THCS TOCTIHHNN paHOBUI KaHAJ, a TAKOXK 3aJIHIIKOBI eJe-
MEHTH TUMYAcOBOI OPOXKHUHM Yy BUDJISAI pajiaibHUX TpimuH. [leTaabHe BH-
BUYEHHsI BCiX €JIEMEHTIB PaHOBOTO KaHATy JTO3BOJISIE MOCTITATH OCOOIUBOCTI
¢dbopmysanns TIIII.

Y Hamomy eKCIIepruMeHTI BUKOPUCTOBYBaH micTolieT «DopT-12» i cranmapt-
Hi Ooempumacu kamiopy 9x18 mm. Sk imitaTop Oyno oOpaHO PeKOMEHIOBAHHHA
MPOBIIHUMH HociaHuKaMu xenatud Tany A250 Bloom (TM Gelita, Himeuunna).
[TpuroryBaHHs »*eIaTHHOBUX OJIOKIB MPOBOAMIOCH 32 KJIACHYHOIO METOJHUKOIO,
sanponoHoBaHoo Fackler i Malinowski (1985)* y kontentpatii 10 %, oxomomxke-
Hux po temneparypu 4 °C (uac ekcrio3uuii He MeHIe 48 ron). Sk iHriditop
MiKpOOHOI (JIOpH JomaBaIacs MpOMiOHOBA KUCIIOTa B KUTBKOCTI 5 MII/JT pO3UYHHY.
BuxopucToByBasy OI0KH KETaTHHY CTAaHAAPTHUX PO3MIpPIB I KOPOTKOCTBOIIB-
HOi 30poi — 15x15%30 cm. ExcriepuMeHT MpoBOAMIIN CEPIsIMU 3 5-TH HOCTPLIIB,
KOKEH B OKpeMui OJI0K, 3 BificTaHi 3 M, IpoTsirom nepmux 30 XB MicJist BUITyUYeH-
Hs1 OJIOKIB 13 XOJIOMWIEHOT KaMepH, IJIs 3aro0iranHs X HarpiBaHHro. [IIBUAKiCTh
MTONBOTY KyJi (pikcyBanM Ha BifIcTaHi 25 cM BiJ MepeIHBOTO Ta 33HHOTO KpaiB
JKETTaTHHOBHX ONOKiB. Bisyamizallis paHOBHX KaHAIIB i TPIMIMH Yy JKEJIATHHI, 1110
3aIUIIATHACS TICI MPOXOIKEHHS BOTHETATBFHOTO cHapsAay Ta iksimarii TIIIT,
MIPOBOIMIIACH MUIIXOM KOHTPACTYBaHHS KaHaJIB (papOHUKOM (BOIOPO3YUHHOO
(bap6oro). Hamu Oyiio arpoO6oBaHO MeTO O€3M0CEPEAHBOTO BBEICHHS (hapOHHM-

! JTus.: Ozepeyrosckuii JI. b. Panesast 6aiuncruka / JI. b. Ozepenkosekuii, E. K. Ty-
MaHeHko, B. B. Bospunues. — CII6. : XKypuan «Kanamaukosy, 2006. — 374 c.; Ilo-
noe B. JI. PaneBas Gamnuctuka (cynedHo-meauunnckue acrnekrsl) / B. JI. Tlonos,
E. A. Ipickun. — CII16. : U3n-Bo BMenA, 1994. — 163 c.

2 Jlus.: Jussila J. Preparing ballistic gelatine — review and proposal for a standard
method /J. Jussila / Forensic Sci. Int. — 2004. — Vol. 141. — P. 91-98.

* JHus.: Fackler M. L. Ordnance gelatin for ballistic studies / M. L. Fackler,
J. A. Malinowski // Am. J. Forensic Med. Pathol. — 1988. — Vol. 9. — Ne 3. —
P. 218-219.
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Ka B PaHOBMI KaHajl 13 BUKOPUCTAHHSM MEJMYHOTO LINPULA i MyHKUIHHOT
ronku. [1Insxom moBiTbHOTO HarHITaHHS (hapOHMKA y BOTHETIATBHUH KaHa Oys1o
JIOCSITHYTE TIOBHE KOHTPACTYBaHHS Ta Bizyauizailist 3anuikoBux enxementis TIIIT
(pamiabHUX PO3PHUBIB 32 XOIOM PAaHOBOTO KaHaJy). Y MOJAJIbIIOMY OJIOKH
¢dororpadysann 3a gonomoroio nudposoro ¢oroanapara DSC Sony F-707
1 po3ciKaJii MONMEPEYHIMH 1010 PAaHOBOTO KaHaJly po3pi3aMH Ha IUIACTUHU
TOBIIMHOIO 1 cM. KojkeH 3pi3 OKpeMo cKaHyBaBCs 3a JOMOMOTOO [UIAHIIETHOTO
ckanepa Epson Perfection 1260 (posnineha 3patHicts 600 dpi). O6pobiaeHHs
eKCIIEPUMEHTAIHUX JAaHUX MTPOBOJIMIIN 32 JIONIOMOTOI0 POrPaMHOT0 3a0e3re-
yeHHs1 AxioVision 4.8.2. 3arayibHUl BUIISA PAHOBOTO KaHAITY B JKCIIATHHOBOMY
Orori HamaHo Ha puc. 1 a, 0.

Puc. 1. 3aranbHuil BUIISLT pAHOBOTO KaHAJy B )KEIaTHHOBOMY OJIOLI
(a — By 300Ky, 6 — BUJ 3BepXy), HAIIPSIMOK PyXy KyIli — 3J1iBa HarpaBo

Jlnst nocimkeHHs: 00’ eMy TpaBMATHYHOT JTii BOTHEALHOTO CHAPS/IA BHKO-
PHCTOBYBAIIM CTaHIAPTHI PO3paxyHKOBI MeToau'.

1. Fackler’s wound profile (WP). Lleii meTon nepe/:[6aqae BUMIpIOBaHHS JI0B-
JKMHU JIBOX MaKCHMAJbHUX TPILIMH Ha KOKHOMY 3pi3i (pHuc. 2).

2. The Total Crack Length method (TCL). 3a janum MeTOOM BHU3HAYAIIH
JIOBKUHY BCIX TPIIIMH HA KOXKHOMY 3pi3i okpemo (puc. 4).

' us.: Jussila J. Wound ballistic simulation: Assessment of the legitimacy of
law enforcement firearms ammunition by means of wound ballistic simulation /
J. Jussila. — Helsinki, 2005. — 112 p.; Schyma C. Evaluation of the temporary cavi-
ty in ordnance gelatine / C. Schyma, B. Madea // Forensic Sci. Int. — 2012. —
Vol. 214. — P. 82-87.
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3. The polygon-procedure (PP). 3a um MeTooM BU3HAYAIIN TIEPUMETP MiXkK
KIHISIMU TPIIIUH 1 BCIO TUIONLY MOLIKO/PKEHHS (pHC. 6).
VY Tabnuii nonaHi 3Be/ieHl pe3ysibTaTi BUMIpIOBAaHb OCHOBHHX MOKa3HHUKIB
TIIII 3a pi3HUMHU METOAMKAaMH OKPEMO Ha KOXXHOMY (DPOHTaIbHOMY 3pi3i JKela-
THHOBOTO 0JI0Ka, a TAKOXK 32 MMM JaHUMHU OTpUMaHO rpadiuHuil Marepia

(puc. 3,5, 7).
Tabnuus
OcCHOBHi XapaKTepHCTHKH eJIeMeHTiB PAHOBOT0 KaHATY
B ‘KeJIATHHOBOMY OJ101i
JloBiknHa Cyma J10BKHH 1BOX CyMma J10BKHH yciX Iepumerp
paHoBOro MaKCHMAaJIbHUX po3puBiB Ha 3pi3i | GaraTokyTHHKa
KaHaJy (cM) | po3puBiB Ha 3pi3i (Mm) (Mm) Ha 3pi3i (Mm)

1 2 3 4

0 18 40 45

1 30 70 70

2 33 68 83

3 35 85 90

4 38 75 94

5 38 86 99

6 42 85 105

7 43 94 110

8 44 120 108

9 43 103 95

10 38 115 97

11 37 99 99

12 36 95 95

13 41 105 106

14 38 95 98

15 42 104 106

16 42 124 96

17 48 127 110

18 50 80 104

19 47 89 101
20 60 105 125
21 63 99 130
22 59 87 121
23 53 108 120
24 42 91 99
25 39 88 89
26 37 77 86
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3akiHueHHsS TaOI
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JKEJTAaTHHOBOTO OJI0Ka

OTpuMaHi pe3ynpTaTé cBimgarh mpo xprmienonione xomusanHsa TIIIT mpo-
TATOM PAaHOBOTO KaHAJy 3 BUCOKMMH 3HAUEHHSAMHM aMIUNTYH y Horo mepurii
TpeTrHi B Mekax 5—10 ¢cM 1 MaKCUMaJIbHUM MIABHIICHHAM y Mekax 20-25 cm.
PanianbHi po3puBH B 6aTiCTUYHOMY JKEJIaTHHI TBUHTOIMOAIOHO 3MIIIYIOTHCS 32
TOIIMHHHUKOBOIO CTPLJIKOFO, IO Bi/IMIOBIIa€ HAPSIMKY 0OCpTaHHS KYJIi.

ONPEJAEJEHUE XAPAKTEPHCTHK BPEMEHHO
NYJIbCHUPYIOIIEU ITOJIOCTH ITPU BBICTPEJIAX
N3 NUCTOJIETA «®OPT-12»

ILlepoax B. B.

Hccnedosanvt mopponocuueckue ocobennocmu hopmuposanus 6pemMeHHoll
nybcupylowell no1oCcmu 8 IKCHepUMeHme Ha OAaIIUCMUYecKoM Jicelamune KaxK
IKBUBATIEHNE NOBPENCOAIOUE20 OCUCMBUSL OZHECMPETbHO20 CHAPSIOA NPU Bbl-
cmpenax u3 nucmonema « Popm-12y.

Knouesvie crnosa: oenecmpenvhvle nospedicoenusl, panesas OaLIuCmuKa,
OaNIUCMUYECKULL JHCENAMUH, UMUMAMOP MKAHEl 4ell08eKd, 8PEMEHHAs NYIbCU-
pyiowas nonocmy, nucmonem «@opm-12y.

THE DETERMINATION OF CHARACTERISTICS
OF TEMPORAL PULSATING CAVITY WITH GUNSHOTS FIRED
FROM FORT-12 GUN

Shcherbak V. V.

The article presents the analysis of morphological peculiarities of temporal
pulsating cavity under the experiment conditions using ballistic gel. In the course
of the experiment there was used Fort-12 gun and standard ammunition of 9%x18
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mm caliber. A 250 Bloom ballistic gel (recommended by the leading researchers)
was chosen as a simulator. The preparation of gel blocks was conducted using
a classical methods suggested by Fackler and Malinowski, the concentration is
10 %, cooled down to the temperature of 4 °C (the exposition time is 48 hours).
The visualization of a wound tract and cracks in gel left by the gunshot projectile
and liquidation of the temporary pulsating cavity was conducted with the use of
a contrasting water-soluble dye. After that the blocks were photographed and cut
across the wound tract into plates of 1 cm width. Each section was scanned
individually with the use of a flatbed scanner. In order to evaluate the damaging
effect of the wounding projectile there are used standard calculation methods:
Facklers wound profile (WP), the total crack length method (TCL), the polygon-
procedure (PP).

Keywords: gunshot injuries, wound ballistic, ballistic gelatin (gel), human
tissue simulator, temporary pulsating cavity, Fort-12 gun.
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