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Abstract
Background: There is a large worldwide market for assault rifles. Many armed forces need new
weapons when their old cold war equipment starts to break down. Throughout the world today,
the development of new variants of assault rifles continues and the defence industries are doing
business across the globe. Customers demand low prices and high quality. Objective: To
investigate assault rifles that are currently being used around the world, how they evolved and
which factors are important in the development of a future assault rifle, and to compare two
widely used assault rifles to explore the differences and determine which one is better. Methods:
A qualitative study of literature combined with a multi-target analysis of two assault rifles from a
given scenario in an urban area. Results: Small arms have been the soldier's main weaponry for
hundreds of years, and will continue to be so for many years to come. Development of the future
assault rifle will be based on such factors as shooting distance, size of magazine and weight. The
AK5C rifle was ranked number one ahead of the G36E rifle in the comparison as it was smaller
and therefore easier to use in confined spaces. Conclusion: Many current rifles are similar in
performance and size. Development of the future rifle will not only depend on the rifle itself, but
also on the accessories, including ammunition, and the possibilities for customization.

Military Technology
This thesis is written within the subject of Military Technology.
Military Technology, as defined by the Swedish National Defence College is ‘the science that
describes and explains how technology affects military operations at all levels – strategic,
operational and tactical – as well as how the officer’s profession influences and is influenced by
technology.’1

1

http://www.fhs.se/en/about-the-sndc/organisation/department-of-military-studies/organisation/the-militarytechnology-division-mta/ Swedish National Defence College. (Accessed 2014-05-15).
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Sammanfattning
Det finns en stor marknad i världen för automatkarbiner. Många försvarsmakter behöver nya
vapen då deras gamla utrustning från ”kalla kriget” är både omodern och lider brist på
reservdelar. Försvarsindustrier över hela världen fortsätter därför att utveckla nya varianter av
automatkarbiner och kraven från dagens kunder är att priset ska vara lågt och kvalitén hög.
Syftet med denna uppsats har varit att undersöka hur den framtida automatkarbinen kan se ut, hur
utvecklingen har skett fram till idag och vilka trender och framtida utmaningar som väntar.
Metoden för att undersöka vilka faktorer som är viktiga för den framtida utvecklingen av en
automatkarbin har dels varit en kvalitativ litteraturstudie och dels en jämförelse mellan två
vanligt förekommande automatkarbiner. Jämförelsen har baserat sig på ett fiktivt scenario i ett
tättbebyggt område och därefter har multimål metoden tillämpats. De automatkarbiner som
jämfördes var G36 som används av Litauens försvarsmakt och AK5C som används av den
Svenska försvarsmakten.
Resultatet visade att utvecklingen av den framtida automatkarbinen kommer att baseras på flera
faktorer så som skjutavstånd, storlek och vikt. I jämförelsen så rankades AK5C före G36
eftersom det var mindre och därmed lättare att använda i trånga utrymmen, i övrigt fick vapnen
liknande poäng inom flera olika områden, men så är många automatkarbiner väldigt lika i
prestanda och storlek idag. I slutsatsen framgick det att utvecklingen av framtida automatkarbiner
inte enbart kommer att handla om själva automatkarbinens utformning utan även tillbehören så
som ammunition, sikten, lampor, sensorer etc. kommer att spela en avgörande roll tillsammans
med möjligheten att anpassa vapnet efter soldatens egna personliga preferenser.
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1. Introduction
1.1 Background
There are about 875 million small-calibre weapons currently in circulation worldwide. Over a
thousand companies manufacture them in approximately one hundred countries.2
All countries, and a large number of independent armed groups, deal with small arms. The
international website that monitors small arms, Small Arms Survey, estimates that their annual
world trade exceeds 8.5 billion dollars.3
There is a large global market for assault rifles. Many armed forces need new weapons when
their old ‘cold war’ equipment starts to break down. This leads to the main issue of this paper;
what does the future assault rifle look like?
Accurate assessments are very difficult to make. Many countries do not want to publicly disclose
the size of their production, export and import of arms. Analysing the illegal activities is even
more difficult. The trade in weapons is usually done illegally through black markets in poor
countries. Corruption and illegal seizure is common in the arms trade.4
Assault rifles are categorized as small calibre weapons. The Swedish Armed Forces define all
weapons below 20 mm as small calibre weapon. Currently, the global development of new
variants of assault rifles continues and the defence industries are doing business around the globe.
Customers demand low prices and high quality. Developing a good weapon that can then be sold
to several countries will provide an excellent income for the industry. To gain a better
understanding of the development of assault rifles worldwide, five short examples will follow, all
collected from various countries.
1.1.1 Examples from France

The French army is currently one of Europe's largest armies. For many years their standard
weapon has been the FAMAS rifle, and as a NATO country their standard weapon uses 5.56 mm
ammunition.
The French assault rifle is old; consequently. They are planning to replace it with a more modern
one. France has no industry that manufactures small arms; therefore, they are forced to look
abroad to the international market. They are interested in finding a weapon with a ‘Bullpup’, a
weapon with a design that makes an inserted magazine come closer to the shaft to reduce recoil,
just like their old FAMAS. France intends to order about 90,000 weapons that will start to be
delivered as early as 2017. Their goal is that by 2019 they will have 21,000 weapons that should

2

http://www.smallarmssurvey.org/weapons-and-markets.html. Small Arms Survey. (Accessed 2014-04-08)

3

Ibid. (Accessed 2014-04-08)

4

Ibid. (Accessed 2014-04-08)
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be operational in their army units. A competition among weapons industries for the French
contract is expected to start later this year.5
1.1.2 Examples from Romania

Romania is also interested in a new rifle. “The Russian designed rifle we have is still good
enough, but on the other hand we are looking to produce a new one”6 says the Romanian General
Moraru.
Romania currently uses the Russian-made Kalashnikov AK47, which is the most popular assault
rifle in the world. The calibre is 7.62 mm and the rifle was first produced in Russia in 1947. It is
used by many countries and currently produced in several variants. The most famous versions of
the rifle are the AKM and AK74 model that, among other things, has a smaller calibre.7
Romania wants to replace the 7.62 mm ammunition and adapt to the NATO standard, i.e. acquire
a weapon that uses 5.56 mm ammunition. The Romanian company Cugir, owned by the
government, is the company that will produce the new weapon and so far they have developed
prototypes that they are testing.8
1.1.3 Examples from Russia

The large Kalashnikov Company in Russia has implemented a major reorganization and has
started to develop new weapon technologies, including a new assault rifle. They want to increase
production and expand their market by finding new places in the world. Mikael Kalashnikov,
who is the famous designer and creator of the classic AK series, died last year and the production
company has been shattered, but it is expected to produce approximately 150,000 weapons
annually, thus they need to increase their productivity.9 Their new rifle, called the AK12, is
currently being adopted by the Russian Army. They are presently carrying out tests on the gun.
For Kalashnikov, India is their most promising market, where they expect to sell a large number
of guns to India’s Armed Forces. The Russian army has said that they do not need any new
assault rifles because they have a large stock of old weapons that have not been used.10
Russia’s military industry, especially their small-calibre parts, has a very large capacity, but in
order to develop they need private investment and managers, says Sergei Chemezov, director of
Rostecs which owns 49% of the shares in the Kalashnikov Company.
1.1.4 Examples from Canada

On the other side of the globe, the Canadian company Colt is on its way to develop different
sensors on their assault rifles. They are trying to attach several types of systems to the assault
5

Jane´s Defence Weekly. 12 March 2014. Page 26.

6

Jane´s Defence Weekly. 26 March 2014. Page 28

7

Hogg, Ian. Jane’s Guns Recognition Guide. Harper Collins Publishers. 2002. Page. 323.

8

Jane´s Defence Weekly. 26 March 2014. Page 28.

9

Jane´s Defence Weekly. 26 February 2014. Page 21.

10

Ibid. Page 21.
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rifles, such as laser rangefinders, GPS and other surveillance systems. They are currently testing
several prototypes to see how they work in practice. The rifle has many interesting electronics,
but the screen kit on the rifle looks more or less like an ordinary smartphone.11
1.1.5 Examples from Vietnam

Israel Weapon Industries, IWI, has opened new weapons factories in Vietnam. Vietnam People's
Army wants to replace their old Russian AK-47s with new Israeli Galil ACEs. Galil was awarded
the government contract in Vietnam and will manufacture the weapons on site to gradually phase
out the old Kalashnikov. Vietnam is now the second country to make a big order from the
Israelis. They have previously just equipped the Colombian army with 19,000 assault rifles.
Vietnam's cooperation with Israel Weapon Industries has long been known and senior officials
from Vietnam visited the Israeli manufacturing plant two years ago.12

1.2 Purpose and research questions
Modern warfare is becoming more and more sophisticated and electronic. With today's drones it
is possible to drop bombs on the other side of the globe, but there will always be a place for short
distance weapons, (pistols, sub machine guns or assault rifles). They need to be used in the
surveillance of important people, buildings, etc., but are also needed for offensive purposes like
hostage rescue operations or combat inside cities where there are a lot of civilians.13 Modern
soldiers will always need to arm themselves, whether its the American soldier in Iraq or the
radical freedom fighter in Syria. They are probably wearing completely different weapons, made
in different decades, but how does the future look?
To better understand the challenges and development of future weapons this thesis will examine
two of today's common assault rifles. The analysis and comparison will be made on the Heckler
& Koch G36, currently used by many nations worldwide, and the Swedish AK5C.
Primary Questions
-

How will the next generation assault rifles look?

-

The Lithuanian Armed Forces recently acquired the G36 rifle, how good is it in
comparison to the Swedish AK5C, the standard rifle within the Swedish Armed Forces?

Sub Questions
-

What are the future trends?

1.3 Disposition
This thesis is divided into five main parts. The first describes its purpose, research questions,
choice of methods and sources.

11

Jane´s International Review. December 2013. Page 8.

12

Jane´s Defence Weekly. 12 February 2014. Page 22.

13

Marchington, James. Handguns & Sub-Machine Guns. Brassey’s. Page 2.
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The second part describes the selected theories upon which the analysis will be based.
The third section is about how assault rifles work and the story behind the examples. It will be a
theoretical comparison.
The fourth part is an analysis and discussion about the selected theories.
The fifth part will address the result of the analysis as well as its limitations and also give
suggestions for additional research and arguments around the thesis.
The primary research question is how assault rifles may look like in the future and to conduct a
comparison between two weapon systems. The comparison will be between the current Swedish
system and the new Lithuanian system. The new Lithuanian gun is one of the options that is
currently being discussed for the Swedish army in the future, and is also being used by the
Swedish Special Forces.
This thesis assumes that the reader has little or no experience with assault rifles and the theories
presented. Thus the second and third part of this thesis will be both lengthy and detailed. But the
author has endeavoured to be both brief and to the point in order to minimize the risk of personal
views and opinions that can shape the thesis and its results. Quotes will not be used extensively
except in the last part when the author has to describe how a weapon feels in use or other
personal views from experts in the subject.
The information presented in the second and third parts was selected in accordance with the
purpose of the thesis. The arms trade is affected by politics and industrial policy. Why a country
is investing in a specific weapon or company can have many causes. These factors were not taken
into account in this thesis.

1.4 Sources
The theoretical background of the paper is primarily based on literature studies on small arms.
The background information and facts were taken from public and accessible library resources
and magazines describing the current situation in the world, including the official website Small
Arms Survey14, where statistics on the world’s small arms trade are found.
The interviews were conducted with experienced officers and officials in Lithuania who are
currently in charge of small calibre weapons and teaching cadets how to use them.

1.5 Demarcations
This thesis will only discuss the assault rifles, no other weapon systems. The comparison will be
made between the weapons systems AK5C and G36. No other system will be analysed in depth
or compared in this thesis.

1.6 Terminology
According to ‘Dictionary.com’, the definition of ‘assault rifle’ is:

14

www.smallarmssurvey.com Small Arms Survey. (Accessed 2014-04-11).
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-

A military rifle, capable of both automatic and semi-automatic fire, utilizing an
intermediate-power cartridge.15

-

A semi-automatic rifle with additional features such as bayonet fitting and a large
magazine.

There is no international definition of an assault rifle according to author Per Arvidsson who has
written about the development of assault rifles. He defines assault rifles in the following way:
Maximum length of 1 meter, can work up to 300 meters, equipped with a pistol grip, has a
removable magazine for at least 20 rounds and is capable of shooting single rounds and
automatic.16
In this thesis a ‘System Analysis’ will be used to compare the two rifles. According to the
National Encyclopaedia, a ‘System Analysis’ is:
System Analysis is the analysis of complex systems to make decisions, often mathematically. The
systems being considered for such an analysis can be industrial manufacturing systems,
transportation systems, etc. or, for example, ecological systems.17

1.7 Previous Research
Large assault rifle development projects took place during World War II and they did not end
after the war, but continued in smaller projects. The development of assault rifles was just
recently stalled, so there are many different sources available on the subject. The development
has instead switched from the rifle to the ammunition in recent years.
There is no recent research specifically on assault rifles within Sweden, but there are some other
research areas that touch on this subject where studies were previously done.
Between 2004 and 2006, the U.S. Army's Research Department conducted a study with Picatinny
Arsenal, which concluded that the most important factor for effectiveness when hitting a soft
target was where the shot hit. Calibre and choice of weapons or rifles doesn’t really matter
according to this study. The conclusion was very clear; It doesn’t matter what rifle the soldier
has, it matters where he hits the target.18
Major Thomas Ehrhart at the American School of Advanced Military Studies has written a paper
called Increasing the small arms lethality in Afghanistan: Taking back the infantry half
kilometre.19 This paper describes the problems in Afghanistan and those prevailing conditions
15

www.dictionary.com (Accessed 2014-04-11)

16

Arvidsson, Per. Utvecklingen av automatkarbinen och dess tillbehör. Mil Press HB. 2009. Page 5. (Translated by
Author)
17

www.ne.se National Encyclopedia (Accessed 2014-04-20)

18

Arvidsson, Per. Utvecklingen av automatkarbinen och dess tillbehör. Mil Press HB. 2009. Page 5.

19

Ehrhart, Major Thomas. Increasing Small Arms Lethality in Afghanistan: Taking Back the Infantry Half-Kilometer.
Unites States Army. School of Advanced Military Studies. 2009.

9

GENERAL JONAS ŽEMAITIS
MILITARY ACADEMY OF LITHUANIA

Bachelor’s Thesis

Cadet Patrik Backlund

during combat, primarily applicable distances and weapon effects. The report reflects the
common errors and difficulties in today's battles.
There are several reports that focus on the choice of calibre and what calibre is best suited for a
specific occasion. The reports do not specifically deal directly with assault rifles, but nevertheless
provide some information that is relevant and interesting for this thesis.

2. Methodology
2.1 Choice of method
The chosen method for this thesis is a qualitative study of literature that addresses the assault
rifles currently in operation globally. How they evolved and what factors are important in the
development of an assault rifle are key questions. Information on these subjects will be found in
the literature and later presented in this thesis. The author will also investigate how the next
generation of assault rifles will look through qualitative studies of the literature, interviews and
by conducting a comparison between the rifle G36, used by Lithuania armed forces and with the
rifle AK5C, used by the Swedish armed forces.
Information on these issues was gathered from the literature and presented in this thesis. The
information was then analysed in accordance with the chosen theories and with respect to the
research question and its boundaries. To maintain a high validity, the author will examine the
factors that, according to the chosen theories, are contributing to the future development of the
assault rifle. This analysis will strictly follow the chosen theories and research as well as the issue
and its demarcation to make the results reproducible and reliable.
Through interviews, the author will investigate how skilled users are experiencing the weapons.
The author has no personal experience using the G36 assault rifle.
There are many ways to highlight these findings; different methods can produce different kinds
of answers. The author’s intention is to combine methods. The result will be strengthened if it is
confirmed from several sources.20
The author will, therefore, compare the two rifles based on a given scenario and using the multitarget method. The purpose is to bring out facts and arguments for which rifles are most suitable
for an infantry platoon.
Systems analysis is used by the Swedish Armed Forces to determine how resources can optimally
be used. It can be used to study assessment conditions on the battlefield, weapons development
and various technical adaptations of the material. To do so, the armed forces developed a

20

Försvarshögskolan. Lärobok i Militärteknik, volym 9. Page 53. (Translated by Author)
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schedule called SA-schedule showing the stages and methods that should be used when
conducting a so-called systems analysis.21
By making a system of two active assault rifles, their strengths and weaknesses are visualized and
they will contribute to conclusions about what makes a rifle good or bad. It will also provide
insight into how future weapons might look.

Problem
definition

Evaluation
Uncertainties
Results

Recommendation
Reporting

Alternatives

Analysis
Data collection
Cost calculation
Effects

Implementation

Figure 1

There are six different steps involved in a System Analysis, see figure 1.
1. Problem definition: involves making a deeper analysis of the task you have been assigned.
The purpose of this is to find the ‘real’ problem with the task switch. This may mean that
you widen the area around the object you are studying to thus obtain a better analysis.
2. Alternatives: You have a large collection of information and data that you study and
evaluate.
3. Analysis: This thesis examines the various options, efficiency and costs. This requires
gathering information on operational/tactical environments. It may also be necessary to
use simulations, games, and calculations so the various options are well examined in its
future environment for study.
4. Evaluation: Here you will add the options next to each other and to weigh the similarities
and differences with each other and in dealing with any uncertainties.
5. Recommendation: This will show the results, and recommending one or more options
over the others.
21

Försvarsmakten. Försvarsmaktens handbok i Studiemetodik, Hstud. M7740-714051. Stockholm: Försvarsmakten
2007. Page. 11-12. (Translated by Author)
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6. Implementation: Hopefully, the preceding steps will lead to a decision on implementation.
This decision is taken by the decision makers in the Armed Forces and not the study
group.22

2.2 Motive for choice of method
A quantitative method’s strength is to answer questions that explain a phenomenon, while
qualitative methods are used primarily to evaluate numerical data, requiring higher
interpretation.23
The reason for choosing a qualitative method is that it is difficult for the author to interview
leaders from defence industries and gain access to their future weapon projects. It is also difficult
to perform tests with the equipment used by militaries; the author has only experience from
weapons within the Swedish Armed Forces. An important factor is that neither Sweden nor
Lithuania has an operation that develops assault rifles. It is also not possible for the author to
travel abroad and gain access to future weapons systems within weapons industries. This forces
the author to use a case study to address the research question.
Another issue is the confidentiality of weapons and sensors. Thus, the author must rely solely on
open sources in which the author found that there are very few literary works written on how
future weapons might look. That is also a strong reason why the author chose to do a qualitative
rather than a quantitative study.
The primary motive for the selected information presented in the thesis, such as quotations and
technical aspects, is to have as accurate information as possible. The number of citations is more
than what is generally required of Oxford reference, but the author believes that it is better to
have more to back up the claims presented in the thesis than less.
Besides literature studies, when the two rifles are being compared, the systems analysis schedule
is, according to the author, the best method to use when two different weapons are being
compared for a limited and brief time.
A systems analysis is the study method that the armed forces would recommend for most studies
when weapons are to be compared. The method has an elaborate scheme and the procedure is
simple to follow. The author has previous experience of using systems analysis diagrams.

2.3 Analytical Perspective
A scenario will be developed to compare the performance of the rifles. The objective of the
weapons will be specified and the internal and external factors that are favourable and
unfavourable will be identified. To analyze the various alternatives, the multi-target method will
be used. First, the factors that are desired for a product will be selected and then they will be
measured by inserting a number on a scale of 1-5. The products will be compared against one

22

Försvarsmakten. Försvarsmaktens handbok i Studiemetodik, Hstud. M7740-714051. Stockholm: Försvarsmakten
2007. Page. 12-13.
23

Försvarshögskolan. Lärobok i Militärteknik, volym 9. Page 52. (Translated by Author)
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another and receive a sum based on which factors are most important. The sum can then be used
as a means to compare the different products.24

2.4 Validation and Reliability
The sources shown in this thesis are mainly non-fiction literature about guns like TwentiethCentury Small arms by Chris McNab.25
Facts will be compared from different books that are available at the library of the Swedish
Defence College or at the Lithuanian Military Academy's library. However, the comparison of
the performance of the rifles will follow Jane's Infantry Weapons, which is an internet site that
presents unrivalled reference information on infantry weapons in development, in production and
in service with armies and paramilitary organizations around the world.26
The author Per Arvidsson works at FMV and has helped to develop both the AK5A and the
AK5C in Sweden. In 2009 he wrote the book The development of the assault rifle and its
accessories. Arvidsson is very knowledgeable about assault rifles in general and the Swedish
systems in particular. This fact should make his book a highly credible source when it comes to
the AK5 and its variants. However, when reading Arvidsson's book, it is important to be careful
to distinguish between facts and Arvidsson's own opinions as they are freely mixed in the text.
The book Small Arms by Chris Shant, was used for more background on the development of
assault rifles and reliable sources on the internet.

3. Theory
3.1 The Theoretical Background of Assault rifles
Towards the end of World War I, the Germans began to fight with a method they called
‘infiltration tactics’. Artillery fire was shortened to days; previously it used to rain down on
opponents for weeks. Attacks focused increasingly on circumventing the opponent's static
defence and quickly get into his depths.27 This highly mobile warfare meant that combat
distances became shorter creating a need for weapons that could shoot a greater number of bullets
than the old rifles. This resulted in pistols and small sub-machineguns being introduced at the end
of the war. A first step towards assault rifle was taken.28
The development of assault rifles took off during World War II, when the battle distances varied
and the static war in the trenches of the First World War was history.
24

Försvarsmakten. Försvarsmaktens handbok i Studiemetodik, Hstud. M7740-714051. Stockholm: Försvarsmakten
2007. Page. 11-12.
25

McNab, Chris. Twentieth-Century Small Arms. Amber Books Ltd. 2001.

26

www.Janes.com Defence and Security, Intelligence and Analysis (Accessed 2014-05-25).

27

Smedberg, Marco. Om stridens grunder: från Waterloo till kryssningsrobotar. Stockholm: Page One. Page. 73.

28

Arvidsson, Per. Utvecklingen av automatkarbinen och dess tillbehör. Mil Press HB. 2009. Page. 6-9.
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Figure 1 Sturmgewehr 4429

Almost all of the modern assault rifles are based originally on the German storm rifle 44, also
called the MP 44. The Germans wanted to combine the accuracy of a rifle with the same fire
power as a submachine gun. Later in the war, the German industry developed the MP44, Storm
Rifle 44. The new assault rifle had a new kind of ammunition that had more impact energy than a
submachine gun but with less recoil than a rifle. The MP44 became a favourite among the
German soldiers on the battlefield. The secret was in the ammunition; the Germans came up with
a way to make the round smaller, lighter and with less recoil.30
In 1941 a young Soviet sergeant named Mikhail Kalashnikov began to develop a new
submachine gun for the Red Army. This was not accepted by the army, but he was considered so
talented that he was moved to the Red Army's construction agency. There he began designing a
weapon based on the experiences and criteria of the German Sturmgewehr 44. The rifle that
would come to bear his name is currently the world's most produced firearm: the Avtomat
Kalashnikov. The gun shoots the Soviet cartridge 7.62 x 39. That cartridge is effective against
soft targets up to 400m.31
After the Second World War, most countries decided that assault rifles were the future when it
came to an individual soldier's armament, and a variety of models were developed. NATO had
just been founded, and they struggled to introduce a single cartridge for all member states. The
United States, who had great influence within NATO, pushed through a decision that their newly
developed cartridge 7.62 x 51 would become the new standard. The cartridge, however, had
almost the same energy and recoil as the earlier heavy rifle cartridges. Some countries, such as
Britain, advocated a smaller cartridge. The USA then adopted an updated version of the M1
29
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Garand, called M14. Many other countries adopted the Belgian FAL from Fabrique Nationale or
the German G3 built by Heckler & Koch. Sweden chose the G3, introduced in the early 1960s
under the name AK4.32
In the 1950s, the U.S. Company Armalite developed a new rifle they called the AR-15, calibre
5.56 x 45. The rifle was introduced under the name M16 and initially manufactured on a small
scale, but after pressure from the army, the M16 was introduced on a broad scale and became
standard armament in the middle 1960s. It was used as a standard rifle in Vietnam and was
popular among the soldiers because of its light weight. After the 1960s the rifle was improved,
and several versions were developed. The M16, together with the M4 (a shorter version of the
M16), is currently the standard armament of the U.S. Army and many other countries.33
During the 1970s a number of other countries produced and introduced assault rifles in calibre
5.56. The United Kingdom, Austria and France selected a Bullpup construction, where the trigger
and the pistol grip are positioned in front of the magazine, called the L85 AUG and FAMAS.
Israel introduced a 5.56 calibre weapon that was significantly inspired by the AK-47, and they
baptized it as the Galil. The Soviet Union launched a modified version of their old AK-47 that
fires 5.45 x 39 mm calibre cartridges. It is named AK-74 and is still the standard weaponry of the
majority of Russian forces.
In the late 1970s, NATO decided to find a new standard cartridge for its member countries. From
1977–1980 they performed a variety of tests and determined that the 5.56 is the best calibre for
an assault rifle. A Belgian version of the cartridge called SS109 was adopted and established as
the standard cartridge under the name 5.56 x 45 NATO. This cartridge is still used today. Around
this time, the Swedish Armed Forces realized that they had to buy more assault rifles, their AK4
was getting old. After a series of tests with different weapons they chose to buy the FN FNC and
the Swedish named it the AK5. They also made a marksman version with a telescopic sight called
the AK5B. By 2000 a shortened version called the AK5D was developed for use among pilots
and tank crews.34
In the 1990s, Colt launched a shortened version of the M16 called the M4, initially used by
Special Forces, and it was recently introduced throughout the U.S. Army. In 1997 Germany
replaced the outdated HK G3 rifle with a new design from the same company in calibre 5.56 mm.
It was named the G36. The G36 rifle is available today in a variety of designs and has been sold
to a large number of countries. During the 1990s a rail was developed for the G36 rifle that can
be attached to various parts of the gun, resulting in simple and quick mounting of various
32
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accessories. It is standardized according to Mil-Std (Military Standard) 1913, but usually called
Picatinny Rail from the Technical Office Picatinny Arsenal that was responsible for the
development.35
From 2000 to 2005, some of the next generation of assault rifles were developed. Here we find
weapons like the F2000 and SCAR from Fabrique National and the H&K 416, which is an
American M4 redesigned by Heckler & Koch, and uses a piston instead of gas pipe, making it
more reliable. This weapon was introduced by Norway as their new standard armament and may
be one of the possible replacements for the AK5 in Sweden, according to some officers at the
Swedish Headquarters.

3.2 The Development of the AK5
One of the most famous post war rifles is the Heckler & Koch (H&K) G3, known in Sweden and
Lithuania as the AK4 rifle. After the Second World War, scientists and engineers fled from
Germany to Spain and continued their research on military rifles. However, when West Germany
was formed after World War II, some of the engineers moved back and formed the Heckler &
Koch Company. Development continued on the design of the G3, and in 1959 the German Army
adopted the G3 rifle as its standard weapon. It has since become one of the world's most famous
rifles. Licensed production and large quantities of rifles have been sold to many countries
worldwide. Thirteen countries have manufactured the rifle, and up to 60 countries now have or
have had it in their armed forces.36
Sweden bought G3 rifles from Germany in the 1960s and used them well into the 1990s. But they
were not really happy with the G3 and needed a more modern rifle, easier for the infantry to
carry. So in the early 1970s, the Swedish army began to look for new small-calibre weapons.
Their aim was to replace the older 7.62 mm assault rifle Ak4.
The Swedish Army began testing several types of 5.56 mm assault rifles. They tested their
accuracy, handling, reliability and other actions that they wanted the rifle to fulfil. During the test
period many options were discarded and finally two competitors remained; the Israeli Galil and
the Belgian FN FNC. After further tests, including tests with soldiers out in the field during
1979–80, the Swedish Army decided to go for the Belgian FN FNC, the international name for
the AK5. The testing results showed that it had bigger potential for further development. Tests
continued for a few years and several modifications were made to meet Swedish requirements.37
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3.3 The Development of the G36 rifle
H&K continued to develop new weapons, and in the late 1960s they began manufacturing the
G11 rifle for the West German Army who wanted to replace the G3. They wanted a lighter
weapon with a better hit probability and they began looking for a weapon with a smaller calibre
than 7.62 mm. H & K also began researching the use of caseless ammunition. During the 1980s a
survey showed that the G11 was a very good weapon, but the whole project was abandoned when
NATO wanted to standardize the ammunition across the NATO countries.38
H&K continued to develop new rifles during the early 1980s, and developed the G41 that
emanated from their previous versions. The G41 was a further development of the G3 gun and
had the same design but with 5.56 calibre.
The G36 rifle was created in the early 1990s, and in 1999 it was fully implemented as the
standard weapon of the German Armed Forces as the successor to the G3.The assault rifle is
differentiated from the previous guns by a gas-operated operating system with a rotating bolt
locking into the barrel extension. The rifle is made of steel with reinforced plastic around the
pistol grip; brackets around the rail and the shoulder support can also be folded flat making the
rifle much easier to handle. The trays are made of plastic and are put together with the same
magazine used on the AK5C. In summary, it is a shotgun available in many different versions.39
Each country has its own names and modifications for their rifles, but the standard variants of
assault rifles available are the G36E, which accounts for exports and the G36K with a standard
sight mounted 1.5 * zoom. The muzzle of the rifle is NATO standard and can mount a bayonet
with the option of attaching a 40mm grenade launcher. The G36C is a shorter version that is
made for Special Forces and APC (Armoured Personnel Carriers) crews who do not have much
space inside their vehicles.

3.4 The current situation in Sweden
Rifle 5 Ceasar, AK5C is an assault rifle that uses calibre 5.56 x45 mm NATO ammunition. Since
2006 the AK5C is the Swedish Armed Forces’ standard unit weapon for combat units. The Ak5 C
is a further development of the Rifle 5 (AK 5, AK 5A, 5B) where existing weapons are renovated
and modified.40
The AK5C has been used for a long time and is becoming a bit worn. Representatives of the
Swedish Armed Forces have begun looking for the next generation of weapons suitable as
standard armament for soldiers and officers. The standard sight on Swedish rifles is a basic
aimpoint mounted on the rail.41
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Figure 2 AK5C42

3.5 The current situation in Lithuania
Since its independence in the 1990s, Lithuania has a young defence force. Their troops consist
primarily of motorized infantry and artillery. In the early 2000s they got the old G3 rifles from
Sweden that had been kept in storage during the Cold War and mainly used by the Home Guard.
They changed the Swedish name of the G3 rifle and called it the AK4; it is still used by some
Lithuanian troops.
Since 2003–2004, Lithuania's Special Forces use the G36 assault rifle, which was one of the
factors that led to that particular rifle being purchased as standard for the army in 2008.
Lithuania joined NATO in 2004 and wanted a rifle with 5,56mm ammunition. They did some
market research and found the G36 as a suitable rifle after comparisons with the H&K 416 and
some other rifles.43 The Lithuanians have several variants of the G36 rifle, including the KA4
(Lithuanian modification) and the K version, which is the shorter version of the rifle. They also
have different optical sights, aimpoints and holographic sights.44

Figure 3 G36E (Export Version)45
42
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Interview. Captain Pacevicius, Military Academy of Lithuania. (2014-04-10).
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4. Analysis
4.1 Comparison with a scenario
A short scenario has been developed for comparing the two weapon systems. Bear in mind that
there are some smaller variations of both the AK5 and the G36, when it comes to barrel length,
size and weight. The comparison in this analysis is being made between the AK5 C and the G36E
export version.
The scenario describes threats against friendly forces without favouring either of the two assault
rifles beforehand.
Rebel Troop X, armed with small-calibre weapons and an occasional anti-tank weapon, took
control of parts of Vilnius after the recent parliamentary elections. They were not satisfied with
the result of the election and wanted to force more power in parliament. They threatened to attack
civilians in Vilnius who had been neutral in the conflict between the rebels and the Government
Forces - Y.
An infantry platoon was tasked to guard and protect the headquarters (HQ) stationed at Silo
Tiltas, a bridge in the Vilnius area. One infantry platoon was static, guarding the location using
car checkpoints, but they were also able to conduct smaller patrols in squad size, both in the
buildings in the centre of Vilnius and in the adjacent forest and heights around the town. The
terrain varied between urban and forest, it was 20 degrees with sunshine.
It was not determined which assault rifle the infantry platoon should carry based on the oversized
threats and tasks.
4.1.1 Identified threats

Three important threats to consider in comparing the weapons were identified based on the
scenario given above:
-

-

Individual hostile groups or individuals who wish to carry out sabotage against the
deployment of HQ in order to disrupt their business. Possible armament for the hostile
forces is small-calibre handguns and hand grenades.
Thefts of vehicles or military equipment.
Unauthorized intelligence gathering of civil locals or other military units.

4.1.2 Identified need of weapon

Three key questions must be answered based on the scenario given above:
1. What weapon will have the best range and rate of fire? In an area of Vilnius with rivers
and buildings, it may be an operational need for long shooting distance. In the next step
there could be a need for a weapon with a relatively good range and rate of fire to meet
small-calibre weapons.
2. What weapon will be easier to handle? If it is necessary to enter buildings, then factors
such as a weapon's height and weight might be crucial. Similarly, the need for smooth
weapons will come in handy if you need to make any arrests after a theft. When there is
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an area that a platoon must work in, similar to Vilnius, they must be able to enter some
buildings.
3. What weapon will have the greatest psychological effect? A weapon can have a deterrent
effect that may result in a conflict being avoided. This show of force acts as a deterrent. A
well-known tactic to scare the enemy.
4.1.3 The two weapons to compare
The AK 5 C, or more correctly ‘Assault rifle 5C3’, which is the full name, is a fully automatic
weapon with gas outlets and a twist lock mechanism. The weapon's butt-stock is adjustable and
retractable, and the gun has open sights that are fixed but are most often used with a removable
red dot sight. Ammunition consists of steel core projectiles, the armour-piercing projectiles and
tracer projectiles fed by means of a detachable magazine.46
The G36 is also a gas-operated rifle with a skeleton butt-stock that folds to the right of the
receiver to reduce carry and storage length for firing in confined spaces. Much of the G36
receiver and other components of the weapon are made of high-strength polymer-based plastics,
and it has an integrated carrying handle with a sight mounted on the upper rail of the handle.
Chart 1: The basic data of the rifles

Specifications

AK5C

G36

Cartridge

5.56 * 45mm NATO

5.56 * 45mm NATO

Operation

Gas, selective fire

Gas, selective fire

Locking

Rotating bolt

Rotating bolt

Weight (Unloaded)

3,9 kg

3,6 kg

Length

750mm

998mm

Barrel

450mm

480mm

Rifling

6 Grooves

6 Grooves

Muzzle Velocity

930m/s

920m/s

Rate of fire

650-700 rds/min

750 rds/min

As we can see in chart 1, the differences are the weight, length and the rate of fire, but most of
the basic data are equal between the two assault rifles.
4.1.4 Systems engineering

46
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Systems engineering is a collective term for developing complete systems that can be used to
manage complexity. It is designed to integrate multiple systems with each other to form a
complete system. A system is a combination of cooperating elements organized to achieve one
or more objectives. An element is just a part of several elements that together make up a system;
the elements usually have a specific purpose that is divided into levels. According to the Swedish
Armed Forces, a system can have 9 levels. But if we look at the AK5C assault rifle, an example
of an element is the magazine housing on the rifle which connects the butt-stock and box to the
ammunition and permits attachment of a magazine to the rifle.
In this comparison, the focus is on the main systems, the rifles. There is always a support system
for each system, in this case a rifle sling for increased mobility and different sights for a better
ability to hit the target. The author will focus on the weapon's main parts, such as butt-stock, gas
cylinder, barrel, the box with the receiver and the magazine capability.
The author won’t compare the bayonets or the ability to fire blank rounds as it is not an issue
during the given scenario and in operation.
4.1.5 Definition of the problem

In a defensive battle, which assault rifle, the G36E or the AK5C, is most effective against
conventional threats for a light infantry equipped with small arms?
The environmental factors that may be limiting in combat is mainly small tree formations and
buildings. These can impair visibility, accessibility and act as possible protection for the enemy.
These environmental factors can also imply a reasonably short to medium range, and the reaction
of our forces will be under extreme time pressure if they get fired upon.
4.1.6 Important factors in the measurement

The focus is on fire and movement in this comparison because the basis of the threats is at a
tactical level, where the main task is to protect and guard HQ.
The capabilities such as command and control, intelligence, protection, endurance, and mobility
are the basic conditions for a platoon in order to perform its task. The choice is to use fire and
movement, which also is crucial for the decision, G36 or AK5C. The decision will be based on
whether it will be a duel situation with the enemy. A duel situation occurs when two different
forces detect each other simultaneously and start shooting at each other.
4.1.7 Evaluation criteria

It requires a critical hit of the target to achieve an effect with a small-calibre rifle. Therefore, it is
important to evaluate the longest practical shooting distance, how the weapon works on both
short and long distances and if it has enough loading capability for ammo to increase the
probability of the hit. Another important factor is mobility, and that depends on the weapon's
weight, the design and the ability for the soldier to carry the gun. The possibility of protection
will depend on both the ability to move effectively and passive protection (potential for
deterrence). The evaluation of the options is therefore based on the following criteria:
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Shooting Distance: The terrain does not allow a longer range than 500m and is generally
estimated at about 200–300m due to buildings and forests. What is interesting is the lowest range
for maintaining a chance for the soldier to defend himself is up to 500m. If the reach of the rifle is
too short it leads to major problems and that is why the shooting distance is of great importance.
Ground targets: The threat is only ground targets.
Soft targets: It is assumed that the threat will be soft targets and that the probability of equipment
for protection from small arms fire is relatively small.
Magazine: Number before reloading can be crucial.
Weight: The lower the weight, the greater the opportunities for other equipment as well as less
wear and tear on the body. Relative to the other properties, it is not critical in a duel situation.
Ability for personal settings: If the rifle can be customized to the user's strength, height and body
type, it has a big advantage. However, the importance is not as decisive as for the rifle’s range.
Length: Can be significant in confined spaces such as in a dense small forest or between parked
vehicles.
The eight criteria:
1.
2.
3.
4.
5.
6.
7.
8.

Maximum shooting distance:
Magazine size: (Number of cartridges)
Automatic fire: (Yes/No)
Weight: (Kg)
Length: (cm)
Ability for personal settings: (Yes/No)
Effectiveness against ground targets: (Yes/No)
Effectiveness against soft targets: (Yes/No)

How important is each criterion, from a scale of 1-5, see chart 2.
Chart 2: The scoring
Maximum shooting distance:
Magazine size: (Number of cartridges)

5
5

Automatic fire: (Yes/No)

2

Weight: (Kg)

3

Length: (cm)

3

Ability for personal settings: (Yes/No)

3

Effectiveness against ground targets: (Yes/No)

5

Effectiveness against soft targets: (Yes/No)

5
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In the earlier scenario, it is of the greatest importance to be able to fire at targets from a long
distance, and the assault rifle should be able to provide power at impact. The task that was
described earlier is to protect a HQ base and carry out shorter patrols in the area. Therefore,
weight, automatic fire and length of the weapon is not as highly valued as distance and magazine
capacity.
Based on our evaluation above, a scoring of the various measurable data to reach a final result are
presented in chart 3. Furthermore, four criteria can only provide binary (two-valued, Yes/No)
points but they are of importance to the final assessment.
Chart 3: The calculation
Maximum shooting distance

1 point for every 100m

Magazine size

1 point for every 10 rounds

Automatic fire

Yes = 5 points

Weight

2 points for each full kg under
5kg

Length

1 point for every 10cm under
1m

Ability for personal settings

Yes = 5 points

Take off and on various sights
and grips

Effectiveness against ground
targets

Yes = 5 points

Targets on the ground can get
hit and damaged

Effectiveness against soft
targets

Yes = 5 points

Soft targets as people and cars
without armour will get
damaged.

Maximum shooting distance is valued as very important and gets 5 points. For example: in the
calculation 1 point is given for every 100 meters in which the rifle can be effective. The AK5C is
effective up to 400 meters, so therefore the calculation will be: 4 * 5points = 20 points.
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Chart 4: The rating

Criteria

Points:

System 1

System 2

Rating

1-5

AK5C

G36E

Maximum shooting
distance

5

400m, 4*5 = 20

400m, 4*5 = 20

100m = 1p

Magazine size

5

30rds, 3*5 = 15

30rds, 3*5 = 15

10 rounds =1p

Automatic fire

2

2*5 = 10

2*5 = 10

Yes = 5p

Weight

3

3.9kg, 1*2=2

3,6kg 1*2=2

2 points for each
full kg under 5kg

Length

3

75cm, 2*1=2

99cm = 0

1 point for every
10cm under 1m

Ability for personal
settings

3

Yes: 3*5 =15

Yes: 3*5 =15

Yes = 5p

Effectiveness against
ground targets

5

Yes: 5*5 =25

Yes: 5*5 =25

Yes = 5p

Effectiveness against
soft targets

5

Yes: 5*5 =25

Yes: 5*5 =25

Yes = 5p

5. Result
The points from the rating above are added and each option gets a total sum.

AK5C = 20+15+10+2+2+15+25+25

G36E = 20+15+10+2+0+15+25+25

= 114

= 112

The AK5C gets 114 points and the G36 gets 112 points.
Based on this analysis, the recommendation is that an infantry platoon should carry the AK5C in
the given scenario. The weapons are very similar: calibre, range, muzzle velocity and the ability
to make personal settings with different grips and visibility. The rifles are equally easy to handle,
none of the guns require any special training and it takes just as long to become a good shooter
with both. Since the rifles are quite similar in appearance, they are as fearsome and give the same
psychological effect on the battlefield.
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The Weight and Length
The only difference in this analysis is that the AK5C is a bit heavier making it bulkier, but the
G36 is longer, making it more difficult to handle in confined spaces such as buildings. Since the
set scenario is inside a city, the comparison was made with an urban fight in mind, so the length
criteria was more important than the weight.
The difference within the weight is only 300g between the rifles. If it is less than 1kg, it is not so
important. The total weight of a soldier’s ammunition and equipment is 25–30kg, so changes less
than 1kg are not noticeable for the soldier.
If the weight criteria is changed by 20%, it will be 2 points for every 0.8 kg under 5kg instead,
meaning that the result will be the same, but if the change would be over 30% (2 points for every
0.7 kg under 5kg) it would give 2 points extra for the G36 rifle. The given solution in this
comparison is therefore stable up to variations of 30%.

5.1 Pros and Cons of the Multi-target method
According to the Swedish Armed Forces manual in methodology, it is suitable to use a multitarget method for smaller research where only a limited evaluation of the alternatives is possible,
and where one wants to create overall results of analyses conducted with different methods. With
relatively small and quick studies this method can further increase the quality of the decision.47
A disadvantage with the multi-target method is that it is subjective. If a person knows what
product and provider they want they can set the criteria that will favour one particular product.
For example, friends in different power positions in different agencies or companies can help
each other with favours. In this case it can mean the difference between life and death if the
wrong product is chosen for the wrong reasons.
Another disadvantage is the final points a product may have. Will it get theoretically high scores
because it is ‘a little good at everything’? In reality it may mean that it is not really good at
anything. It is difficult for any rifle to be good at fire, movement and protection at the same time.
A third thing to keep in mind is that if a point separates the two systems, it is not obvious that one
is better, rather they are more or less equal. On the other hand, if the systems have two distinct
qualities, then one has to see which one fits best and not only look at the points.
An advantage of the method is that it is practical for small studies and when one makes
comparisons, one can get a quick overview of two different systems. The method is also easy to
understand and useful even for untrained mathematicians or analysts.
Finally, one must not forget that the multi-target method is only a method of numerical sets of
factors used to calculate and compare. It should be seen as a tool rather than a practical truth.

47
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2007. Page. 132.
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6. The Next Generation Assault Rifles
6.1 Future Trends
There are several examples of weapons that were regarded as innovative in the market and had
features not seen before in the world.
For example, the first practical breech-loading gun was developed by Samuel Pauly, a Swiss
gunsmith in 1808. The breech-loading gun is still a major feature of firearms and he is considered
the father of shotguns with his drop-down barrel and firing a self-contained cartridge.48
The Germans presented something similar when it comes to inventions for guns during World
War II when they built an addition to their MP44 that allowed them to shoot around corners. But
they didn’t use it for urban warfare in the cities. They used it to keep their vehicles safe from
approaching enemies around them.49 This invention was way ahead of its time and would not be
developed further until the beginning of the 2000s when a small Israeli company took over the
idea.
Many of today’s modern soldier systems have the ability to shoot around corners. It is achieved
by equipping the weapon with a video camera and the shooter watching a small screen to see
where he's aiming. This system is very efficient in urban warfare, but the downside of this system
is the cost. It also requires a transfer of the picture through a cable or radio, and this is extra
weight for the soldier to carry.50 The Swedish company Aimpoint has developed a simple solution
to the problem. They used a periscope and two mirrors that the soldier can attach behind his
ordinary sight on the weapon. The periscope can rotate in both directions.51
Small arms have been the soldier's main weaponry for hundreds of years and will continue to be
so far into the future as well.
Over the past two decades, many countries changed the calibre of their assault rifles; they
changed from 7.62 mm to 5.56 mm. This led to the weight and volume of ammunition being cut
in half, so guns have become on average one kilogram lighter. No countries are currently
discussing any other calibres.52
Modern assault rifles are manufactured from steel, aluminium and plastic, these materials will
also be standard in the future for cost reasons. Some weapons, such as the G36 rifle, have
replaced much of the material in the major parts from metal to plastic. It also depends on what the
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user wants; making the handle and pistol grip in plastic will save weight, but decrease weapon
stability when accessories are attached, such as laser sights and other optics.53
Modern rifles on the market today are all equipped with a rail for attaching accessories; it is
different on different weapons, but in the future NATO will be able to standardise it.
There is a trend today to use the red dot sights and holographic sights rather than telescopic
sights, which are becoming less popular every year. It is perhaps due to the large availability of
sharp shooting guns and sniper rifles. The same trend applies to assault rifles with short barrels.
Britain and Canada are the exception; their barrels are longer and they have the same rifle for
vehicle crews. It is popular to have a weapon that is handy to have inside a vehicle and at urban
warfare situations when you need to move in compact areas.54
There has not been much technological development with assault rifles in recent years, but much
has happened with the accessories: night vision sights, holographic sights, different grips,
flashlights, laser sights, attachable grenade launchers or small shotguns.
6.1.1 Ammunition

We can expect that future rifles will shoot the same type of ammunition as today's rifles do. One
of the biggest factors is that there is much ammunition in the world since the Cold War. It's
expensive to develop new ammunition that is still in plentiful supply.
The 5.56 calibre used by NATO is low weight ammo and the soldiers can carry more ammo
compared to bigger calibres, but still be light and handy, which is of great importance, especially
in a battle in urban environments. The 5.56 calibre has weak recoil, allowing soldiers to quickly
shoot a second and a third time to ensure the effectiveness with the target.
It is important to reduce the overall weight that soldiers carry to make them as efficient and quick
as possible on the battlefield. This, of course, includes their weapons. As mentioned earlier in the
paper, this is a possible improvement point for the Swedish assault rifle.
6.1.2 ADS – The New Rifle for Combat Divers

A very interesting new rifle development was presented to the former president of Russia, Dmitry
Medvedev, during a military exercise named Zapad in 2009. It was a prototype of the ADS, a
new rifle designed especially for Russia's marine infantry and Spetsnaz forces. The uniqueness of
the compact underwater weapon ADS is that, unlike its bulky predecessor APS, it is exclusively
manufactured for an amphibious environment. The APS rifle with its 150 mm long nails
ammunition is very good at shooting underwater, but not above water. It is specifically designed
for combat divers and has a bullpup design with the magazine close to the shoulder.55
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6.1.3 Criticism of the AK5C

Swedish soldiers are satisfied with the AK5C, but some complaints have been made that the
weapon is still too heavy, it weighs 4.5 kg - loaded. The study, together with the Swedish Armed
Forces MARKUS56 study, pointed out in 2004 that a lighter rifle family than the AK5 series
should be acquired to increase the individual soldier's action.
Many soldiers and officers would also like to have it equipped with a small dot of red cross hair
sight as it does not obstruct the target at long distances. The current dot is 48 cm at 400 m and the
dot ‘grows’ with increasing distance.
6.1.4 Today's Threats

Today's assault rifles are mostly developed to fight mechanized power during an assault battle
where the enemy is equipped with body armour and vests, most likely also heavier vehicles.
The current threat today, however, is mainly rebel groups in the third world that rarely are
equipped with body armour. The existing 5.56 mm ammunition is designed to penetrate body
armour, so it is not optimal to use against today's threats. Many discussions have taken place
within NATO as to whether new ammunition should be produced such as a bullet that doesn’t do
as much damage and does not penetrate targets that easily.57
It is possible to increase the weight of the ammunition and remove the steel core inside it. Then it
won’t have the same penetration ability. But a lot of people want to the keep current bullets
because they work very well against vehicles and in urban warfare.58

7 Discussion
In the future, much of the development of rifles will depend on Britain and France; they have the
biggest armed forces in Europe, and their next choice of assault rifles might change the direction
of the industry.
“The French FAMAS is an old rifle and the British SA80 is just a bad rifle and hard to operate.
The British army thinks it’s good but it’s not”.59
The other big player in the future development is the USA, but they have so many M4 rifles in
stock, if one breaks they take a new one; it is the same situation with their M16A2 rifle.60
However, the U.S. has started to buy different assault rifles for some of their units as a
replacement for the M4 carbine in calibre 5.56 NATO and 7.62 NATO. They have also
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developed new 5.56 ammunition, much heavier than the current ones. This is widely used by U.S.
Special Forces and has better ballistics than the current ammunition.
Recently a new configuration of the M4 was released to the US Army. It is a thicker barrel that
will absorb more heat in the new M4-A1 carbine, which is useful if a soldier needs to flip the
selector to auto, according to soldiers overseeing the new configuration that is now being added
to the M4. The US Special Forces has used the M4-A1 carbine since 1994, and it has recently
spread to the infantry units as well. The soldiers are happy with that and they trust their new rifle.
The Swedish Defence Forces purchased 190,000 AK5 carbines during the 1990s. Most of them
were later modified. Modifying a gun is easier, cheaper, and faster than acquiring a new weapon,
especially in the case of the large volume that the Swedish Armed Forces purchased.

7.1 Conclusions
Summary of the trend within the future of assault rifles;





Calibre 5.56 mm.
Weapon rail NATO STANAG 4694th.
Red dot sight, Aimpoint.
Short pipe.61

Note: A modern assault rifle, without accessories, costs around 10,000 SEK, i.e. 3.600 Litas.
In terms of weight, the author believes that the major part of Sweden's next assault rifle will be
made of plastic. The new guns available on the market today are constructed largely of reinforced
plastic which provides a significantly reduced weight. Examples of these are the FN SCAR,
Bushmaster ACR, H&K G36 or H&K 416. This is also important as the future assault rifle will
certainly be able to use a greater number of accessories. It is important then that the gun itself is
as easy as possible to handle and is light weight.
Much has happened in the development area of the past 10 years for the infantry soldier. Survival
chances and combat techniques have been developed together with better equipment and training,
and, according to tests, the hitting probability with weapons has also increased. Today a modern
soldier can engage a target with the same effect regardless of the weather or time of day. The
biggest reason for this is all the accessories that have been added to the guns. For example, small
computers that can calculate wind and distance, and sights that are not affected by darkness or
reflecting sunlight.62
The accessories are becoming more and more sophisticated, and in today's market, there are
many manufacturers of sight and night vision tools, that contribute to price declination and
increased availability. The increasingly sophisticated accessories and the great civil and military
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markets for them have important political consequences. As noted above, many accessories can
greatly enhance the utility and lethality of weapons to which they are attached. This is especially
true on a networked battlefield where real-time data collection, integration and dissemination of
data, including data collected and received by the accessories, provide an increasingly decisive
advantage for the best-equipped forces. Many accessories, such as night vision, give
comparatively important tactical advantages to armed groups and other actors outside the military
arena. Despite their importance, the government reports on international transfers of accessories
are minimal or non-existent in criminal groups.63

7.2 Suggestions for further Research
From a future research perspective, there are some interesting aspects to continue to investigate in
this area. The first would be a practical comparison of different marksman systems to find the one
that would suit the armed forces in the future. Since this work focused only on small arms, it
would have been interesting to examine what developments are going on in other weapon
systems, for example, heavier machine guns or rocket-propelled grenades. Is there any ongoing
development for them to be adapted to the challenging combat environment in urban areas?
Finally, it would be interesting to examine the developments that are taking place in training and
tactics. What more can we achieve with the system we have today and how can it evolve?

7.3 Reflection
The author does not believe that the rifles will be further developed in the near future. Instead it is
the accessories that will continue to develop, just as in a number of other weapon systems such as
combat vehicles and artillery guns. Modifications are always being made to all systems within the
military organisations, but development of new rifles is not on the agenda for any country in the
world right now. Having said that, we can conclude that producing new rifles is not a problem as
there are many companies in the world that can do that. The hard part is the need for new
ammunition. No one wants to buy new ammunition; all countries have large stocks since the cold
war and would like to use it first and that is a key factor for not continuing to develop new rifles.
When this large amount of ammunition is gone there will be new ammunition on the market that
nobody has seen before; only after that will we probably see further development of the rifles.
The best ammunition according to the author is the 7.62*29mm (Russian). Meanwhile, the rifles
have become a place for gadgets and are no longer seen as just a tool to shoot with.64
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9. Terminology
This section is to provide support to the reader to understand the words and abbreviations in the
thesis.

9.1 Glossary
Soft Targets – Targets without any armour, people and cars.
Bolt – the part of a weapon that contains the firing pin or striker and closes the breach ready for
firing.
Bullpup – Term for when the receiver of a rifle is actually set in the butt behind the tripper, thus
allowing for a full length barrel.
Chamber – The section at the end of barrel which receives and sets the cartridge ready for firing.
Gas Operation – Operating system in which a gun is cycled by gas being bled off from the
barrel and used against a piston or bolt to push the lock backwards and cycle the gun for the next
round.

32

GENERAL JONAS ŽEMAITIS
MILITARY ACADEMY OF LITHUANIA

Bachelor’s Thesis

Cadet Patrik Backlund

Locking – The method by which the bolt or breech block is locked behind the chamber ready for
firing
Muzzle Brake – An attachment at the end of the muzzle that diverts the muzzle blast sideways
and thus reduces overall recoil when firing.
Open Bolt – A mechanical system when the bolt is kept open at a distance from the cartridge
before the tripper is pulled, this helps the rifle cooling ability between shots.
Recoil – The force made by the explosive power of a projectile being fired.
Self-loading – An operating system that, when the trigger is pulled, allows the gun to fire and
reload in a single action.

9.2 Abbreviations
H&K – Heckler and Koch
FN – Fabrique National
AK4 = G3
AK5 = FN FNC
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