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Abstract:

Members of the Ministry of Defence (MoD) and the Serbian Armed
Forces (SAF) have been engaged in multinational operations (MnOPs)
from 26 June 2002. During the engagement in UN MnOP's, one of the key
problems is the procedures when encountering some kind of
ordnance. During the preparation of MoD and SAF members for joining
UN MNORPs, one of the main problems is a small number of qualified and
trained instructors as well as the lack of necessary literature. The paper
presents a summary review of one ordnance type - mines, i.e. a review of
the most typical representatives of mine types that can be found in some
of the territories where MnOPs are conducted. In order to prevent mine
accidents, particular attention must be paid to the training i.e. preparation
of MoD and SAF members for their participation in MnOPs. The work is
primarily based on the currently available literature as well as on the
experiences of MoD and SAF members who were engaged in UN
MnORPs.
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Introduction

Ordnance includes the entire military equipment containing explosi-
ves, nuclear fusion and fission materials, as well as biological and chemi-
cal agents. The concept of ordnance includes the following resources:

— Bombs and warheads,

— Guided and ballistic missiles,
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— Atrtillery and mortar shells,

— Rockets and small arms,

— All types of mines,

— Torpedoes and underwater missiles,

— Pyrotechnics,

— Cluster bombs,

— Launching mechanisms,

— Charges and rocket propellant igniter charges,

— Electric detonators, and

— lllegal and improvised explosive devices (Radi¢, 2001).

In order to raise awareness of the dangers of ordnance in the world,
international organizations for the implementation and monitoring of
demining in the world have produced a report on demining (Landmine mo-
nitor, 2010). The report gives indicators of dangers of ordnance and what
is undertaken regarding demining worldwide. Here are some facts
concerning ordnance removal hazards:

In 2009, there were 3,956 victims of mine accidents, which is 28%
percent less than in 2008, and the least since 1999 or since the
start of monitoring (due to incomplete data, it is assumed that the
number of victims exceeds all the mentioned above).

It is confirmed and/or suspected that 66 states and 7 regions in
the world have a problem with dangerous territories, which is
three countries fewer since 2011.

In 2009, 198 km? of dangerous territories were demined, which is
by far the biggest cleared area on an annual basis, when a total of
255,000 anti-personnel mines and 37,000 anti-tank mines were
removed.

At least 359 km? of areas having witnessed armed conflicts were
cleared and about 2.2 million ordnance types removed.

The biggest number of demining projects was in Afghanistan,
Cambodia, Iraq, Croatia and Sri Lanka, which is more than 80 %
of demining projects.

Mine Risk Education is continued to be implemented in many
countries and areas that have problems with mine risks.

In 2009, about 449 million US dollars were donated for mine
clearance, out of which Germany donated about 61%.

Only one country in the world laid antipersonnel mines
(Myanmar).

12 manufacturers of anti-personnel mines were identified, most
notable ones being from India, Myanmar and Pakistan.
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Antipersonnel mines were used by non-state armed groups in six
countries - Afghanistan, Colombia, India, Myanmar, Pakistan and
Yemen. This is so far the smallest number of armed forces or
armed groups that used antipersonnel mines.

Also, the statistics indicates the following:

From 3 to 30 US dollars takes to lay a mine, while the cost of its
clearance is from 300 to 1000 US dollars.

In the world, there is a mine accident every 50 min.

Every month, about 800 people get killed, 1,200 people get
injured and until today 500 thousand people are disabled due to
mine accidents. (Kovacevic, Popovi¢, 2016, p.389)

The overview of countries having problems with mines and cluster
munitions is shown in Figures 1 and 2.

Figure 1 — World countries with mine risks (marked in red)
Puc. 1 — CTpaHbl, B KOTOpbIX CyLLLECTBYET MUHHAs ONacHOCTb
(0603Ha4YeHbl KpaCHbLIM LIBETOM)

Cnuka 1 — 3emrbe cBeTa y Kojuma nocToju OnacHOCT o MUHA
(o3HayeHe cy upBeHoM 6ojom)
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Figure 2 — Countries in which there is danger of cluster munitions
Puc. 2 — CTpaHbl, B KOTOPbIX CYLLECTBYET ONacHOCTb OT KacCeTHbIX 6oenpunacos
Crniuka 2 — 3emrbe y Kojuma NocToju ONacHOCT 0 KaceTHe MyHuUuje

In order to take measures to reduce the threat of explosives, an
international demining organization in the world, made agreements
obliging signatories to the agreement (the state) to adhere to the signed
agreement concerning the use, production, storage and transportation of a
part of explosives. Of the agreements reached as the most important ones
are as follows:

— Mine Ban Treaty or Ottawa Treaty - regulates a total ban on the
use, stockpiling, production and transport of anti-personnel mines
and their destruction.

— 2008, UN GA Resolution 63/42 - application of the Convention on
the Prohibition of the Use, Stockpiling, Production and Transport
of Anti-personnel Mines and on their Destruction.

— Convention on Conventional Weapons - Convention on
Prohibitions or Restrictions on the Use of Certain Conventional
Weapons which may be considered inhumane.

* Protocol 2 - the prohibition or restriction of the use of mines,
booby traps and other explosive devices.
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* Protocol 5 - removal of residual and unexploded ordnance.
Convention on Cluster Munitions - the prohibition of the use,
stockpiling, production and transport of cluster munitions. Specific
articles in the Convention relate to assistance to victims, clear-
ance of contaminated areas and destruction of stocks. The Con-
vention was adopted in Dublin on 30.05.2008 by 107 countries
and signed on 03.08. of the same year. The Convention entered
into force on 01.08.2010 and became legally binding for States
Parties. The first meeting of States Parties was held in Laos from
910 12.11.2010.

UN Convention on the Rights of Persons with Disabilities - The
Protocol was adopted at the UN headquarters in New York on
13.12.2006. Until 30.03.2007, 82 countries signed the Con-
vention, 44 countries signed the Protocol, and one country ratified
the Convention. The Convention entered into force on
03.05.2008.

Mine - basic theoretical provisions

Mines are a type of ordnance placed on or in the ground or on any
other surface that could be activated by the presence or contact of a per-
son or a vehicle. Based on their characteristics, it is said that: ,,A mine is a
perfect soldier. It never sleeps, never asks for payment or food, never
misses the target nor asks about tasks or cares about victims. It is op-
erational for more than fifty years. It is very difficult to find and inexpensive
to purchase.” (NATO, 2010)

In principle, each mine consists of a mine body (casing), explosive
charge (in further text EC), an igniter, a cap and a booster. The mine main
components are given in Figure 3. (Kovacevi¢, 2015, p.197)

Mines are considered to be the most dangerous type of ordnance due
to the following characteristics:

the possibility of different ways of activation,

durability and reliability,

high sensitivity,

severe destructive and wounding effect,

ease of installation, and

a good possibility of masking. (Uprava inzinjerije, 1970)
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Figure 3 — Mine with the essential components
Puc. 3 — MunHa ¢ OCHOBHbIMW YacTsaMu
Cnuka 3 — MuHa ca ocHOBMM AenoBuma

Mines can be activated in the following ways:

— contact (by pressure, movement, release, etc.),
— orchestrated (controlled),

— presence (without physical contact), and

— self-destruction.

Currently in the world there are over 600 types of mines classified
according to various criteria. However, the most common is the division
according to purpose (division used in MnOps):

— Anti-personnel mines,

— Anti-vehicle mines or Anti tank mines. (http://www.mineaction.org)

Anti-personnel mines are designed to kill or cause casualties to
enemy personnel. They are generally small in size, of different shapes and
can be made of different materials (wood, plastic or metal).They are most
commonly triggered by physical contact and by tripwires, but can also be
orchestrated or triggered by a time fuze. They are mainly buried in the
ground, but can be set on the ground or other surface. They are almost
always designed to be hidden and disguised. This type of mines is
classified according to the mode of action:

— Blast mines (with a blast effect when a person steps on them) and

— Fragmentation mines (they have a blast effect and project

fragments across a wide area). (http://www.mineaction.org)

Blast mines have a blast shock wave effect due to small amounts of
explosives (about 0.1 kg) not designed to kill but to inflict injuries, usually
to lower extremities, which due to their seriousness, often lead to
amputation and, consequently, have a major psychological impact on
people. Landmines are usually cylindrical in shape with a diameter of 70 to
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160 mm and a height of 50 to 100 mm. However, a number of landmines
are rectangular with the dimensions of 100x180 mm up to 150x300
mm. Landmines can be of various colors but the most common ones are
olive, green, black, brown or gray. The most serious injuries are inflicted by
landmines with shaped charge. (http://www.defence.gov.au/uxo/index.asp)

Fragmentation mines (blast shock effect and fragments) have higher
amounts of explosives (from 0.3 to 0.5 kg) and are intended to inflict
injuries to more people simultaneously. Most of these mines have metal
casings or contain ball bearings or metal fragments which contribute to
severe lethal effect to the target. Fragmentation mines operate within a
radius of 360° and generally cause casualties within a radius of 10 to 50
m. Fragmentation mines the fragments of which are unequal in size can
achieve a lethal effect at a distance of 100 m. Fatal injuries are not
uncommon. There are three basic types of fragmentation mines:

— Stake Anti-Personnel Mines,

— Directional Fragmentation Anti-Personnel Mines,

— Bounding Fragmentation Anti-Personnel Mines.

(http://vww.defence.gov.au/uxo/index.asp)

Stake Anti-Personnel Mines, mostly activated by pulling tripwires,
are designed to cause casualties to a number of people simulta-
neously. They are placed on wooden or metal stakes at about 200 mm
above the ground, and can be fixed on trees and buildings. They are
usually painted green, or they may be unpainted wood or metal. Two or
more tripwires can be strung from a mine to another object (usually
another stake or a tree). It is not rare that several landmines are buried
along the direction of tripwires. (http://www.mineaction.org)

Directional Fragmentation Anti-Personnel Mines are intended to
cause injuries to a larger number of people in a specified direction. Most
of the mines of this kind look like a curved rectangular box with legs and
are mostly olive, black, brown and green. Mines are usually command
detonated from distance or initiated by tripwire. Material fragments
(mainly mine casing and ball bearings) are projected within an angle of
60° horizontally and 3° vertically. Generally, ball bearings have an effective
range of 50 m from the explosion site. (http:/mwww.defence.gov.au/-
uxo/index.asp)

Bounding Fragmentation Anti-Personnel Mines are designed to cause
casualties to a large number of people. They are usually buried so that
only the fuze is above the surface, and are activated by pressure or by
triggering tripwires. They are commonly up to 150 mm in diameter and up
to 300 mm in height. Once triggered, bounding fragmentation
antipersonnel mines “jump” out of the ground to a height of 1 m and
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operate in a 360° radius.Their effective range is from 10 to 50 m and they
are most likely to be lethal within 25 m and capable of inflicting serious
injury at ranges up to 100 m. (http://www.defence.gov.au/uxo/index)

Anti-vehicle mines or anti tank mines are designed for disabling and
destroying vehicles. Like anti-personnel mines, they are mostly detonated
by pressure (requiring a greater force of pressure), but may be triggered
by other ways, especially when equipped with special fuzes. They are
placed mainly on roads for motor vehicles. It is not rare that anti-tank
mines are buried together with anti-personnel mines. Anti-tank mines are
usually round and square in shape, 230 mm in diameter and 100 mm in
height to 400 mm in diameter and 160 mm in height. The casing can be
made of wood, plastic or metal and in various colors. Anti-tank mines are
generally triggered by a pressure of 120 kg to 150 kg. Given that one of
the purposes of anti-tank mines is disabling and destroying tanks, they
contain greater amounts of explosives and, in case they are activated by
civilian vehicles, the consequences for the people in them are
catastrophic. (Department of Defence, Australia, 2003)

Information on the use of landmines in MnOps

The rest of this paper provides an overview of the types of mines and
their representatives most often found in territories where MnOps are
deployed, primarily based on the experience of MnOps participants. Anti-
personnel mines, especially fragmentation ones, and anti-tank mines are
presented. Each mine type representative is described in terms of the country
of manufacture, the countries where they are used and the basic tactical and
technical specifications. The overview is also based on official reports of
various agencies and non-governmental organizations from many countries,
who are fighting for a ban on the production and the use of mines.

The VS-50 anti-personnel mine (Figure 4), produced in Italy, was
used in Afghanistan, Angola, Ecuador, Iraq, Kuwait, Lebanon,
Mozambique, Peru, Rwanda, Sri Lanka, Western Sahara and Zimbabwe
(Radi¢, 2001). Some variants of this mine include metal plates, and can
easily be found with metal detectors, but in other variants metal plates
were replaced with plastic thus making them difficult to detect. The mine
casing is usually green or sand colored. The tactical and technical data:

— height: 45 mm,

— diameter: 90 mm,

— EC weight: 0.045 kg,

— type of explosive: cyclotrimethylenetrinitramine (RDX).
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Figure 4 — VS-50 mine
Puc. 4 — MuHa VS-50
Cnuka 4 — MuHa VS-50

The YM-1 anti-personnel mine (Figure 5), produced in Iran, is a newer
design of the VS-50 mine. This type of mine was used in Afghanistan and
Iran (Radi¢, 2001). The mine casing is made of plastic and is usually black,
green or sand coloured. The tactical and technical data:

— height: 45 mm,

— diameter: 90 mm,

— EC weight: 0.05 kg,

— type of explosive: RDX.

Figure 5 — YM-1 mine
Puc. 5 — MuHa YM-1
Cnuka 5 — MuHa YM-1
The PPM-2 antipersonnel mine (its external and internal appearance
is shown in Figure 6) was produced in the former German Democratic
Republic. This type of mine was used in Angola, Cambodia, Chad, Eritrea,
Ethiopia, Lebanon, Mozambique, Namibia and Somalia. The plastic mine
casing is usually black. The tactical and technical data:
— height: 60 mm,
— diameter: 134 mm,
— EC weight: 0.11 kg,
— type of explosive: trinitrotoluol (TNT) (Radi¢, 2001)
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Figure 6 — PPM-2 mine
Puc. 6 — MuHa PPM-2
Cnuka 6 — Muna PPM-2

The anti-personnel mine No. 4 (Figure 7), produced in Israel, was
used in Afghanistan, Israel, Iraq, the Falklands, Lebanon and Sudan. Due
to its design and quality materials, this mine is very sensitive to pressure
and stable in the ground, which has resulted in a large number of
accidents during its clearance. The tactical and technical data:

— height: 50 mm,

— diameter: 135 mm,

— width: 65 mm,

— EC weight: 0.188 kg,

— type of explosive: TNT(http://www.mineaction.org).

INVIINE A/P NO L4 |

Figure 7 — No.4 mine
Puc. 7 — MnHa Ne4
Cnuka 7 — MuHa No.4

The Type 72 anti-personnel mine (its external and internal
appearance is shown in Figure 8), produced in the People's Republic of
China, was used in Afghanistan, Angola, Cambodia, China, Eritrea, Iraq,
Kurdistan, Kuwait, Lebanon, Mozambique, Namibia, Peru, Somalia, Sri
Lanka, Sudan and Thailand. The plastic casing is usually green with a
green ring on the top (Radi¢, 2001). Since it has a very low metal content,
it is very difficult to detect with a metal detector. Modern versions of this
type of mines are Type 72a and Type 72b, which are equipped with
electronic devices, which further increases the sensitivity of the mine. The
tactical and technical data:

— height: 38 mm,
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— diameter: 78 mm,
— EC weight: 0.051 kg,
— type of explosive: TNT.

Figure 8 — Type 72 mine
Puc. 8 — MuHa Tun 72
Crniuka 8 — MwHa Tip 72

The M969 anti-personnel mine (Figure 9), produced in Portugal, is a
modern version of the Belgian NR 409 mine. This type of mine was used
in: Angola, Mozambique, Namibia and Zimbabwe. The plastic casing is
usually dark green or brown, with a large black plastic lid. It is
characteristic that it has a very low metal content so that it is very difficult
to detect with a metal detector. The tactical and technical data:

— height: 28 mm,

— diameter: 82 mm,

— EC weight: 0.08 kg,

— type of explosive: TNT-Composition B. (http://www.mineaction.org)

e
Figure 9 — M969 mine
Puc. 9 — MnHa M969

Cnuka 9 — Muna M969

The P4 Mk1 and Mk2 anti-personnel mines (Figure 10), produced in
Pakistan, were used in: Afghanistan, Angola, Eritrea, Ethiopia, Pakistan,
Somalia, India and Sri Lanka. In countries where these mines were used,
they were branded as P4Mk1 and P4Mk2. They, characteristically, have a
very low metal content so that it is very difficult to detect them with a metal
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detector. The casing is usually brown or green, with a yellow ring between
the upper and lower halves. The tactical and technical data:

— height: 40 mm,

— diameter: 70 mm,

— EC weight: 0.03 kg,

— type of explosive: tetryl. (http://www.mineaction.org)

Figure 10 — P4 Mk1 mine
Puc. 10 — MuHa P4 Mk1
Cnuka 10 — MuHa P4 Mk1

The PMN antipersonnel mine (Figure 11), known as the Black Widow,
was produced in the former Soviet Union. This type of mine was used in:
Afghanistan, Angola, Azerbaijan, Cambodia, Chechnya, Egypt, Eritrea,
Ethiopia, Georgia, Honduras, Iraq, Laos, Lebanon, Libya, Mozambique,
Namibia, Nicaragua, Rwanda, Somalia, Sudan, Tajikistan, Vietnam and
Yemen. The Bakelite casing is reddish-brown, with black rubber on the
top.The tactical and technical data:

— height: 56 mm,

— diameter: 112 mm,

— EC weight: 0.24 kg,

— type of explosive: TNT. (http://www.mineaction.org)

e

7 \\;\ ’

Figure 11 — PMN mine
Puc. 11 — MnHa PMN
Cnuka 11 — MuHa PMN

The PRB-M35 anti-personnel mine (Figure 12), produced in Belgium,
was used in: Jordan, Angola, Chad, Ecuador, Eritrea, Lebanon, Peru,
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Somalia, Sudan, Uganda and Western Sahara. Since it has a very low
metal content, it is very difficult to detect with a metal detector. The casing
is usually olive green. The tactical and technical data:

— height: 56 mm,

— diameter: 112 mm,

— EC weight: 0.24 kg,

— type of explosive: TNT. (Radi¢, 2001)

Figure 12 — PRB-M35 mine
Puc. 12 - MuHa PRB-M35
Cnuka 12 — MuHa PRB-M35

The M14 anti-personnel mine (Figure 13), produced in the USA, was
used in: Angola, Cambodia, Chad, Chile, El Salvador, Eritrea, Ethiopia,
Iran, Iraq, Jordan, Laos, Lebanon, Malawi, Mozambique, Somalia,
Vietnam and Zambia. The casing is usually olive green, but can be found
in black or green. It contains a small amount of metal so it is very difficult to
detect with a metal detector. Various copies and variants of this type of
mines are made for the needs of the armed forces of Vietnam, Turkey and
India. The tactical and technical data:

— height: 40 mm,

— diameter: 56 mm,

— EC weight: 0.029 kg,

— type of explosive: tetryl. (Radi¢, 2001)

Figure 13— M14 mine
Puc. 13 — MuHa M14
Cnuka 13 — MuHa M14

The VALMARA 69-V69 antipersonnel fragmentation mine (Figure 14),
made in ltaly, has also its copy produced in South Africa. It was used in:

198



Angola, Egypt, Iraq, Kurdistan, Kuwait, Mozambique, Sudan and Western
Sahara. The casing is usually green or sand colored. It can be armed with
fuses which react to movement and pressure (by stepping on it). The
tactical and technical data:

— height: 205 mm,

— diameter: 130 mm,

— EC weight: 0.42 kg,

— type of explosive: TNT or RDX (Composition B). (Radi¢, 2001)

Figure 14 -VALMARA 69-V69 mine
Puc. 14 — Muna VALMARA 69-V69
Cnuka 14 — MuHa VALMARA 69-V69

The OZM-4 antipersonnel fragmentation mine (Figure 15) was
produced in the former Soviet Union. This type of mine was used in:
Afghanistan, Angola, Cambodia, Cuba, Eritrea, Ethiopia, Mozambique,
Namibia, Nicaragua, Sudan, Vietham, Yemen and Zambia. The mine
casing is usually olive green. It can be armed with fuzes which react to
movement, pressure (stepping on it), or distance activation. The tactical
and technical data:

— height: 140 mm,

— diameter: 91 mm,

— EC weight: 0.17 kg,

— type of explosive: TNT. (Radi¢, 2001)

Figure 15— OZM-4 mine
Puc. 15— MunHa OZM-4
Cnuka 15 — MnHa OZM-4
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The OZM-72 antipersonnel fragmentation mine (Figure 16) is a
variant of the OZM-4 mine design. The OZM-72 mine was also designed
and manufactured in the former Soviet Union. This type of mine was used
in: Afghanistan, Angola, Cambodia, Cuba, Eritrea, Ethiopia, Mozambique,
Namibia, Nicaragua, Sudan, Vietham, Yemen and Zambia. The mine
casing is usually olive green. It is characterized by a large amount of
explosive and high destructive power. The mine can be also armed with
fuzes which react to movement, pressure (stepping on it), or they can be
activated from distance. The tactical and technical data:

— height: 172 mm,

— diameter: 106 mm,

— EC weight: 0.5 kg,

— type of explosive: TNT. (http://defence.gov.au/uxo/index.asp)

Figure 16 — OZM-72 mine
Puc. 16 — Muna OZM-72
Cnuka 16 — MuHa OZM-72

The POMZ-2 antipersonnel fragmentation mine (Figure 17) was
produced in the former Soviet Union. Since it is very simple to
manufacture, this type of mine, or its copy, was used in many countries of
the world, mostly in Asia. The mine casing is usually olive green and a
wooden stake can be green or brown. It is triggered by tripwire. The
tactical and technical data:

— height: 130 mm,

— diameter: 60 mm,

— EC weight: 0.075 kg,

— type of explosive: TNT. (Radi¢, 2001)
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Figure 17 — Mine POZM-2
Puc. 17 — MuHa POZM-2
Cnuka 17 — MuHa POZM-2

The PROM-1 anti-personnel fragmentation mine (Figure 18) was
produced in the former SFR of Yugoslavia. This type of mine was used in:
Bosnia and Herzegovina, Croatia, Iraq, Namibia and Angola. The mine
casing is usually olive green. The mine can be activated by pressure or
tripwire. The tactical and technical data:

— height: 260 mm,

— diameter: 75 mm,

— EC weight: 0.425 kg,

— type of explosive: TNT. (Radi¢, 2001)

~

Figure 18 — PROM-1 mine
Puc. 18 — MuHa PROM-1
Cnuka 18 — Muna PROM-1

The M16A1 anti-personnel fragmentation mine (Figure 19), produced
in the USA, was used in: Angola, Cambodia, Chile, Cuba, Cyprus, Eritrea,
Ethiopia, Iran, Iraq, Korea, Mozambique, Thailand, Western Sahara, and
Zambia. It is one of the most common mines in the world. The mine casing
is usually olive green, with the mine name written in yellow on it. It can be
activated by pressure or by tripwire. The tactical and technical data:

— height: 203 mm,

— diameter: 103 mm,

— EC weight: 0.575 kg,

— type of explosive: TNT. (http://mineaction.org)
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Figure 19 — M16A1 mine
Puc. 19 — MnHa M16A1
Cnuka 19 — MnHa M16A1

The PP Mi-Sr Il antipersonnel fragmentation mine (Figure 20) was
produced in Czechoslovakia. This type of mine was used in: Afghanistan,
Angola, Cambodia, Costa Rica, Dijibouti, Egypt, Eritrea, Ethiopia,
Honduras, Lebanon, Mozambique, Namibia, Nicaragua, Somalia, Yemen
and Zambia. The mine casing is olive green or yellow. The tactical and
technical data:

— height: 152 mm,

— diameter: 102 mm,

— EC weight: 0.36 kg,

— type of explosive: TNT. (Radi¢, 2001)

Figure 20 —PP Mi-Sr Il mine
Puc. 20 — MuHa PP Mi-Sr I
Cnuka 20 — MuHa PP Mi-Sr Il

The M421 antipersonnel fragmentation mine (Figure 21), produced in
Portugal, was used in: Chad, Lebanon, Rwanda, Somalia, Uganda and
Western Sahara. The mine casing is usually dark green or sand colored
with yellow lettering. It is activated by tripwire. The tactical and technical
data:

— height: 114 mm,

— diameter: 46 mm,

— EC weight: 0.1 kg,

— type of explosive: TNT Composition B.

(http://www.defence.gov.au/uxo/index.asp)
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Figure 21 — M421 mine
Puc. 21 — MnHa M421
Cnuka 21 — MuHa M421

The TM57 anti-tank mine (Figure 22) was produced in the former
Soviet Union. This type of mine was used in: Afghanistan, Angola,
Azerbaijan, Cambodia, Chad, Chechnya, Djibouti, Eritrea, Ethiopia, Iraq,
Korea, Kuwait, Lebanon, Mozambique, Namibia, Nicaragua, Rwanda,
Somalia, Sudan, Vietnam, Western Sahara, Zimbabwe, and Zambia. The
mine casing is usually olive green with the mine name in black. It has an
additional well designed for a secondary fuze. The tactical and technical
data:

— height: 102 mm,

— diameter: 316 mm,

— EC weight: 6.34 kg,

— type of explosive: TNT or TGA or MS. (Radi¢, 2001)

Figure 22 — TM57 mine
Puc. 22 — MnuHa TM57
Cnuka 22 — MuHa TM57

The TM46 anti-tank mine (Figure 23) was produced in the USSR. A
version of this mine, called No 6, is produced and is in operational use by
the armed forces of Israel. This type of mine was used in: Afghanistan,
Angola, Azerbaijan, Cambodia, Chad, Chechnya, Djibouti, Egypt, Eritrea,
Ethiopia, Iraq, Kuwait, Lebanon, Mozambique, Namibia, Rwanda, Somalia,
Sudan, Thailand, Western Sahara, Yemen, Zimbabwe and Zambia. The
mine casing is usually olive green. It has an additional well designed for a
secondary fuze. The tactical and technical data:

— height: 108 mm,
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— diameter: 305 mm,
— EC weight: 5.7 kg,
— type of explosive: TNT. (http://www.mineaction.org)

e P e

Figure 23 — TM46 mine
Puc. 23 — MuHa TM46
Cnuka 23 — MuHa TM46

The TMK-2 anti-tank mine (Figure 24) was produced in the
USSR. This type of mine was used in: Afghanistan, Angola, Azerbaijan,
Eritrea, Ethiopia, lraq, Mozambique and Namibia. The tactical and
technical data:

— height: 265 mm,

— diameter: 307 mm,

— EC weight: 6.5 kg,

— type of explosive: TNT or TG-50. (Radi¢, 2001)

Figure 24 — TMK-2 mine
Puc. 24 — MuHa TMK-2
Cnuka 24 — MnHa TMK-2

The VS-2.2 anti-tank mine (Figure 25), manufactured in Italy, belongs
to the family of the VS type. This type of mine was used in Iraq and
Kuwait. The casing is usually brown or green (Radi¢, 2001). Based on this
mine, very similar mine types (VS 3.6 and SH-55) were designed; their
tactical and technical characteristics are given in Table 1 (Uprava
inzinjerije, 1999).

204



Table 1 — Tactical - technical characteristics of the VS-2.2, 3.6 and SH-55 type mines
Tabnuya 1 — TaKTUKO-TEXHUYECKNE XapaKTepucTmkm MuH Tuna VS-2.2, VS-3.6 i SH-55
Tabena 1 — TakTUYKO-TEXHUYKE KapakTepucTuke MnHa Tuna VS-2.2, VS-3.6 n SH-55

e Type of mine
Characteristic
VS-2.2 VS-3.6 SH-55
height - mm 115 115 122
diameter - mm 230 248 280
EC weight - kg 2.2 4 55
type of explosive Composition B

Figure 25 -VS-2.2 mine
Puc. 25 - MuHa VS-2.2
Cnuka 25 — MuHa VS-2.2

The MK5NS anti-tank mine (Figure 26), produced in the UK, was
used in: Angola, Egypt, Jordan, Mozambique and Zimbabwe. The casing
is usually olive green. The tactical and technical data:

— height: 127 mm,

— diameter: 203 mm,

— EC weight: 2.05 kg,

— Type of explosive: TNT. (Radi¢, 2001)

L

Figure 26 — MK5NS mine
Puc. 26 — Muna PRB MK5NS
Cnuka 26 — MuHa MK5NS
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The PRB M3 and PRB M3A1 anti-tank mines (Figure 27), produced in
Belgium, were used in: Angola, Chad, Chechnya, Eritrea, Ethiopia, Iraq,
Lebanon, Rwanda, Somalia, Western Sahara and Zambia. The casing is
usually olive green with the name in yellow on it. The tactical and technical data:

— height: 130 mm,

— diameter: 230x230 mm,

— EC weight: 6.00 kg,

— type of explosive: TNT. (Radi¢, 2001)

— e ——
Figure 27 — PRB M3 mine

Puc. 27 — MuHa PRB M3
Cnuka 27 — MuHa PRB M3

The YM-III anti-tank mine (Figure 28), produced in Iran, was used in:
Afghanistan, Angola, Cambodia, Irag, Kuwait, Mozambique, Peru, Somalia,
Taiwan and Thailand. The casing is usually olive green or sand colored,
with the name written in black letters. The tactical and technical data:

— height: 110 mm,

— diameter: 270 mm,

— EC weight: 5.7 kg,

— type of explosive: RDX or TNT. (Radi¢, 2001)

e

L

Figure 28 — YM-IIl mine
Puc. 28 — MuHa YM-III
Cnuka 28 — MuHa YM-III
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The M19 anti-tank mine (Figure 29), produced in the USA, was used
in: Afghanistan, Angola, Azerbaijan, Chad, Chile, Cyprus, Iran, Iraq,
Jordan, Korea, Lebanon, Western Sahara and Zambia. The casing is
generally olive green, with the mine name in yellow on it. The tactical and
technical data:

— height: 94 mm,

— diameter: 332x332 mm,

— EC weight: 9.53 kg,

— type of explosive: Composition B. (http://www.mineaction.org)

Figure 29 — M19 mine
Puc. 29 — MnHa M19
Cnuka 29 — MuHa M19

The M6 anti-tank mine (Figure 30), produced in the USA, exists in
several versions: M6A1, M6A2 and M15. This type of mine was used in:
Angola, Korea, Cyprus, Lebanon, Rwanda, Thailand and the Western
Sahara. The mine casing is usually dark olive green with the mine name in
yellow. The tactical and technical data:

— height: 83 mm,

— diameter: 333 mm,

— EC weight: 4.45 kg,

— type of explosive: TNT. (Radi¢, 2001)

Figure 30 — M6 mine
Puc. 30 — MuHa M6
Cnuka 30 — MuHa M6
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Conclusion

Due to the lack of literature as well as inadequate and sometimes
poor technical quality translations of training materials, SAF and MoD
members preparing to join MnOps face an increased risk of getting injured
while performing their regular tasks.

Working with mines and other types of ordnance is very hard and
complex psycho-physical work which requires, first of all, a very good
theoretical knowledge of mines, physical fithess, but also practical mine
clearance training. Work with mines in MnOps is made more difficult
because the members of the SAF and the MoD are not sufficiently familiar
with the tactical and technical characteristics of certain types of mines that
can be found in the areas where MnOps are deployed.

Quality training, as a process with all its elements, is the basic
measure for preventing accidents at work with mines. The base of any
kind of training consists of equipment (disposable goods included),
instructors and literature. Untrained personnel are a result of the lack of
any of these training elements. This paper hopefully contributes to the
expansion of the existing literature in this field.
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MWHbI B MPOLECCE MHOIOHALIMIOHANBHBIX OMEPALIN

Henad B. KoBaueBuny
YHuBepcuTeT 060poHbI B I. benrpag, BoeHHas akagemus, Kagetckas
opuraga, benrpag, Pecnybnnka Cepbus

OBJIACTb: BoOpy>XeHWE 1 BOEHHOE 060pyLoBaHNE
BWO CTATbW: npaktnyeckuii onbIt
A3bIK CTATbW: aHrnunckun

Pe3swome:

BoerHocnyxauue MuHucmepcmea obopoHsi Pecriybniuku Cepbusi
(Ganee no mexkcmy: MOPC) u BoopyxeHHbix cun Pecnybnuku Cepbusi
(Ganee no mekcmy: BCPC) ¢ 26.06. 2012 eoda ripuHuMarom ydacmue 8
MHO20HaUUOHarbHbIX orepayusix (Oanee no mekcmy: MHOR). Ha
ce200HsAWHUl OeHb 8 Oecsimu MHOn OpeaHusauuu 06beOUHEHHbIX
Hauuu (Ganee no mekcmy: OOH), nposodumbix 8 pa3HbiX crmpaHax Mupa,
yyacmeyrom 247 npedcmasumeneli MOPC u BCPC. Knrouvesol
npobrnemol, eo3Hukarowel 8 npouecce ocywecmeneHuss MHOn OOH
sensemcsi  npouedypa npu  OBHapyXueaHUU  MUHHO-83PbI8HbIX
ycmpoticme (danee no mekcmy: MBY). [naeHol npobnemod npu
rpogpeccuoHarnbHoU  rodzomoske  cryxawux MOPC u BCPC,
Harpasnsembix 8 MHOn OOH sensiemcsi omcymcemeue docmamo4yHO20
Konudecmea KeasnughuyuposaHHbIX UHCIMPYKMOpos, maKk Xe Kak U
y4ebHbIx nocobul. B cmambe npedcmaseneH 063op docmyrnHol
uHgpopmauuu o MBY MuHax — camMoM pacrpocmpaHeHHOM eude MUH,
0bHapy>KeHHbIX Ha mepumoppuu rnpoeodumbix onepayuti MHOm OOH. C
uesnbio npeodorieHUss MUHHOU OrnacHoCcmu Heobxo0uMo ocesimumb
ocoboe eHUMaHUe rpogbunakmuke, U rMpogeccuoHarnbHoU Mod2omoske
nuu-yyacmrukoe MHOn OOH. Cmambsi OCHo8aHa Ha Mamepuarnax
docmynHol Ha OaHHbIU MOMeHmM fumepamypb! U Ofbima y4acmHUKO8
MOPC u BCPC 8 MHOmn OOH.

Knrouesbie criosa: npoghunakmuka, MHO20HaUUOHa IbHbIE onepayuu,
be3onacHOCMb, 83pbI8, MUHbI.
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MWHE HA TEPUTOPUJUN M3BOBEHA MYNTUHALUNOHAITHUX
OMEPALINJA

HeHad B. Koeauyesuh
YHuBepauteT ogbpaHe y beorpaay, BojHa akagemuja, Kagetcka 6puraga,
Beorpan, Penybnuka Cpbuja

OBNACT: HaopyxaHe 1 BojHa onpema
BPCTA UYJTAHKA: uckyctea 13 npakce
JESNK YJTAHKA: eHrnecku

Caxemak:

lMpunadHuyu MuHucmapcmea odbpaHe (MQO) u Bojcke Cpbuje
(BC) aHzaxyjy ce y mynmuHayuoHnaHum onepauujama (MHOM) od 26. 6.
2002. eoduHe. TpeHymHo je aHeaxoeaHo 247 npurnadHuka MO u BC y
ykynHo 10 MHOn YjeduweHux Hauyuja (YH) wupom ceema, y
pasnuyumum  yriozama. Y MoKy €02 aHeaaxoeara OHU Mopajy
nowmosamu odpeheHy npouedypy NPUIUKOM Hauslacka Ha HEKy epcmy
MUHCKO-eKcriosugsHux — cpedcmasa (MEC). [lpunukom  npurnpeme
npunadHuka MO u BC 3a cnawe y MHOn YH jaerba ce, kao jeGaH 00
OCHOBHUX npobnema, Manu 6poj KearnugukogaHUux U OBy4YeHUX
UHCMpYKmMopa, Kao u Hedocmamak HeornxooHe fiumepamype. YnaHak
npedcmaerba 36uUpHU ripeaned jedHe epcme MEC — muHa, OOHOCHO
Haj3acmyr/beHUjux epcma MuHa Koje ce Moey Hahu Ha Hekum 00
mepumopuja Ha kojuma ce u3sode MHOM. Padu npeseHyuje HacmaHka
He3zo0a Koje npoy3poKyjy MuHe, nocebHa naxHa Mopa ce rnoceemumu
0byuu, odHocHo nipunpemu npunadHuka MO u BC 3a yvyewhe y MHOnR
YH. Pad ce npesacxoOHO 3acHuga Ha MPEHYMHO pPacriofioXueof
Jiumepamypu, anu u Ha uckycmeuma nipunadHuka MO u BC koju cy 6unu
aHeaxosaHu y MHOnN YH.

KrbyuHe peun: muHe, yrnompeba, obyka, MysimuHayuoHasHe onepauuje.
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