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A study on the evaluation criterion for the
determination of firearms' wounding potential

Hsien-Hui Meng’

Abstract

According to the Controlling Guns, Ammunition and Knives Act, miscellaneous
firearms, that are not included in the list of prohibited firearms, should also be
controlled if they possess wounding potential. In Taiwan, the criterion of wounding
potential is defined as that the projectiles have enough kinetic energy to perforate
human skin. And a muzzle energy density of 20.0 J/cm? is used as the evaluation
criterion for the penetrating gunshot wounds. However, some less-lethal weapons
inflict blunt ballistic impact trauma on the victims rather than penetrating gunshot
wounds. Furthermore, some foreign countries have used the muzzle energy that
capable of perforating eyeball as the criterion to control low-powered airguns.
The testing method routinely used to evaluate the wounding potential of firearms
including functional tests, perforating of witness plates, determination of muzzle
energy density, X-ray image analysis, and the examination of deformation features
of spent cartridge cases. All testing methods are based on ballistic science and
performed under standard operation procedures. Their testing results are all
highly accurate and reliable. Blunt ballistic impact traumas are resulted from the
compression of thorax that causes rib fractures and contusions of internal organs.
Blunt criterion (BC) which accounts for the energy density of the projectile and the
weight and wall thickness of the torso is an objective criterion for the determination
of blunt ballistic impact traumas. A formula derived from the BC is used to predict
the probability of a blunt impactor causing lethal blunt trauma to the thorax. In order
to complete the procedures for the evaluation of firearms’ wounding potential and
to protect people’s lives, we suggest that a lethal probability criterion for the blunt

" Hsien-Hui Meng, Professor of Forensic Science Department, Central Police University, Taiwan
ROC E-mail:unal 06@mail.cpu.edu.tw
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ballistic impact traumas shall be established by the justice and forensic departments
so that threshold muzzle energies for the evaluation of wounding potential of blunt
impactors impacting specified individuals with different calibers can be calculated
using the formula.

Key Words: forensic firearms examination, The Controlling Act of Guns,
Ammunition, and Knives, wounding potential of firearms,
kinetic energy of projectiles, blunt ballistic impact trauma.
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I 22.4 J/em? > TR B “E?pz?l’fﬁ v H ?1?.'»"%“20J/cm °
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ERREPEPRFET R (22)

2013) -
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17 mm endp & Jh3 1 @SR P B AP POATE M RIF L RR m AR
8.24 Jjem® o AF L % ¢ S H R E 4 ?%{cﬁﬁiﬁ%;ﬁéﬁﬁﬁﬁﬁujﬁh v b R
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F g infolgiz o 3 B H NG R 2 RIRR A Y 0 s RSN
Nghigp2 AR %’*@:p fg,ri} 4 4 %7 (peak force) ~ #=# & & (impact velocity )
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THBRGARREDMETE 403 120 J it v 3 £ g 4G 0 ok
B RRT AP R ERITHAZBY (AR 240 1200 1
F R R T ARG EAG ﬁr/ﬁﬁ‘ BB~ TR o B4R £ o (Jones,
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BB 4 2 RIBE PTG
PHELAGERRE 0 T3 ORE MG R G A REL £

— ~ 42 # (Viscous Criterion )

A2 Y - BiEEEE £ Lau e Viano (1986 ) # 41 en T Ak 528
VC,,.. (Viscous criterion) » H & % &4 %8 78 £ JI5izpF > RBOREEB A B
@RISR R RGR L b < B 20T

chax:max[v(t) C(t>] (5)
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S RBREEFR DL o MLF SRR GFARF > RiFE R ER) > L REFFE
B RIS 3 f < (o SRR REFFRARL > @S AIHF 27 a4~ o e dple in
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BRAcRFEINIgiz E R ot Eiv 5 FEHE o Af L% sl FiEm
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VO B 50 58 1 £ 0350 8 fod AR 2 A1 Al &5
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FLAERIFEY > AT E A E N A B R BRI H B o d ‘?zPJ\aéﬁ—mff’B 9
oo B A B g S RER R ﬂF; ?Iifa’ffrﬁﬁ“m B p 3R RSk P 2 Ay
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AERR R RETH B (22)

=~ 464542 % (Blunt Criterion )

BRI (BC) # VG bt 17 en i 108 o 2 BB 289558
B0 G B FOTIERIP SR TRAG X e R E > AR R AR EEECD
SR R B Wig o BCyR o inikdg & 3 Po5f s it fo ik L L wf 2
5 4 e A 2 o 3840 (Sturdivan et al, 2004 ) -

BC = In[1/2xmxv*/M"*xTxd] (6)

Hdomovird S sHA M TE B T 0 MAe T 4% 608 & 8 chig,
TR vt g g 2gnk KR

d 3 BC#-Sgizchd p ek B AR  ~ 4 & 0 & 7 st md i fo e
AR P AR e R RE L RN e A 2 Bd A AN T e g
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EREE 1 S RS BN Tl Sl b R s SR
B g R R o

BPe SRS E /5 % Y BC AN A 2 B BCHRE Y £ ch e sl s i
TR LM S A S WA I o A 5 R SR 4 27
4 BB o i R R O] P 4 R A RS > R 6 %
PSR G AR o (L E FESHREE (T e & BF > SR H G RS JLSPAE 0 ol
FRUm A o F o S IS BN TR R 2 R0
& P& > Sturdivan 4 BC 2 8 ¢ Jebialcht sxd R B0 0 B0 LA
BfofFA RFEN0)7 B S E fde BBl 254 e

L
A=7 xT(d-T) d>2xT (7)
d=2x(A/ 7 )" (8)
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the Advancement of Automotive Medicine ) 4 5% R € "{PF &3t { #7 © 3%
WL G R ERREALS T 65 155 RG T (minor) 2% 5 ¢ BT
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®, ety g ,f;_j;d’ﬁxj'f‘i%ﬁml&h; 4 B g Bea BB o Blded FA AR
FIRat 2 AR 14 A T E 498 27 S EHEE (FAARTIIRA
Jie > 2019) > EFEE IR L A F Fg AR B R S mm 2 JEIR 0 Peadsh g LB %ﬁx
¥Rz 17TmmBFIGsELEEL > 2 P(L)=05( TR 50%) 548G 4 2
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