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EDITOR’DEN
Degerli “Giivenlik Bilimleri Dergisi” okuyucularimiz,

Jandarma ve Sahil Giivenlik Akademisi tarafindan yayinlanan Giivenlik
Bilimleri Dergisi, giivenlik alanindaki yeni gelismeleri, stratejik analizleri ve
degerlendirmeleri 2012'den bu yana okuyucularina ulastirmaktadir. Bu yil ilk
defa Mayis ve Kasim aylarinda yayimlanan periyodik sayilar disinda;
ondordiinciisii  diizenlenecek olan Uluslararasi Savunma Sanayii Fuarina
(IDEF 2019) yonelik olarak “Savunma Sanayii ve Gilivenlik Teknolojileri”
temal1 IDEF 2019 Ozel Sayis1 hazirlanmistir.

Savunma sanayii ve giivenlik teknolojileri tarihin her doneminde gerek
politik gerekse teknolojik agidan Gnemli bir yere sahip olmustur. Ancak,
ozellikle son 25 yil igerisinde bilgi ve malzeme teknolojilerinde yasanan hizli
gelismeler, bu iki sektordeki ilerlemenin ivmesini arttirmistir. Nitekim
Giivenlik Bilimleri Dergisinin IDEF 2019 Ozel Sayisinda yer alan ¢alisma
konular1 da bu ifadeyi dogrular niteliktedir.

Her devlet i¢in savunma teknolojilerinde milli ve yerli {iretim oraninin
artmasi, hi¢ siliphesiz dis politikada hareket sahasini da arttirmaktadir.
ERDINCLER, “Current Security Policies In Turkey on The Perspective of
Defence Industry Technologies: A Reactivity-Proactivity Analysis” baglikli
makalesinde Kibris Barig Harekatindan glinimiize milli savunma
sanayiimizdeki gelismelerin, i¢ ve dis politikada etkin ve proaktif bir giivenlik
anlayisina olan katkilarini inceleyerek; Tiirkiye nin giivenlik politikalarinin
onlindeki “baglayic1” unsurlar1 azaltarak, daha uzun vadeli stratejileri
uygulama olanag1 saglanabilecegini dile getirmistir.

Zamanimizda karsilagilan tehdit ve gorevlerin ¢esitliligi, gerek silahli
kuvvetlerin gerekse kolluk kuvvetlerinin gorev yiikiinii ciddi oranda
arttirmistir.  AK, yazmis oldugu “Law Enforcement And Technological
Facilities In Changing Agenda of The Public Safety And Security”
makalesinde giivenlik giiclerinin 6zellikle son 10 yilda karsilastig tehdit ve
suc cesitliligine kars1 gelistirdikleri teknolojileri biitlinciil bir bakis agisi ile
incelemistir.

Gerek savunma ve gerekse saldir1 amagli olarak gelistirilen tiim teknolojiler
ile 1imal edilen {riinlerin en kritik unusurunu malzeme Gzellikleri
olusturmaktadir. Giiniimiizde hem piyade hem de kara, deniz ve hava
platformlarinda en az koruma kadar 6nem verdigi bir hususda hafifliktir. Bu
amagcla hem yiiksek koruma kabiliyeti sunan hem de hafif olan malzemelerin
gelistirilmesi basarili bir savunma sanayiinin temellerindendir. OZER, bu



baglamda nano teknolojinin askeri ve giivenlik alanlarindaki uygulamalarini
“Nanoteknoloji’nin Askeri Uygulamalar1 Uzerine Bir Degerlendirme” baslikli
makalesinde gozler 6niine sermektedir.

Barut ve atesli silah, hi¢ siiphesiz savas tarihini en derinden etkileyen
kesiflerdir. Atesli silah teknoloji, savaslarin siddetini ve yikicihigini da
arttirmig, hatta bu yikict giiciin savas alanlarinda flitursuzca kullaniminin
sinirlandirilmast i¢in devletler arasinda sozlesmelere ihtiyag duyulmustur.
Silahli gatisma hukukuna iligskin ¢alismalarin bilimsel dayanag ise giiniimiizde
balistik biliminin bir alt bilim dal1 olarak kabul edilen ve hukuk, balistik ve tip
bilimlerinin ortak ¢alisma alani olan “Yara Balistigi” calismalaridir. UZAR,
OGUNC ve OZER “Penetran Atesli Silah Yaralanmalarinda Yara Balistigi”
baslikli makalelerinde yara balistigi biliminin temellerini ve atesli silah
yaralanmalarinin mekanizmalarini agiklamiglardir.

Modern silahli ¢atisma ortamlarinda kisisel balistik korumanin en 6nemli
parcalarindan olan balistik kaskin koruma seviyesi kadar hafifligi de bir
askerin hayatta kalma ve savasma kabiliyeti icin onceliklidir. GIRAY ve
BAILEY yazdiklar1 “Developments in Lightweight Composite Ballistic
Helmet Manufacture” makalesi ile glinlimiiz balistik tehditlerine ve harekat
ihtiyaglarina uygun olarak kompozit balistik kasklarin iiretim siireglerini
teorisini ve imalattan edinilen tecriibelerini okuyuculara aktarmiglardir.

IDEF 2019 Ozel Sayisinda yer alan “The Importance of National Ballistic
Resistant Equipment Standards and National Ballistic Test Centre” baslikli son
makalede OGUNC, Tiirkiye ve gevresindeki balistik tehditleri analiz ederek,
ulusal ve uluslararas: balistik koruyucu malzeme standartlarinin etkinligini
incelemistir. Bu baglamda giincel tehditler ¢ercevesinde Tiirkiye’nin ulusal
balistik koruma standardinin hazirlanmasinin 6nemini ve uluslararasi
akreditasyona sahip olan balistik test merkezinin Tirkiye’nin savunma
sanayisi i¢in kritik bir birim oldugunu vurgulamaistir.

Savunma sanayii fuarlart arasinda onemli bir yeri olan ve bu yil on
dordiinciisii diizenlenen IDEF 2019 Fuarina yonelik olarak hazirlanan Giivenlik
Bilimleri Dergisinin IDEF 2019 Ozel Sayisinin, savunma sanayii ve giivenlik
teknolojileri alaninda literatiire katki saglayacagi degerlendirilmektedir. Bu
saymin hazirlanmasinda emegi gegen yazar, hakem, danisman ve dergi
calisanlarina tesekkiirii bir borg biliriz.

Saygilarimizla,

Dog. Dr. Gokhan Ibrahim OGUNC
IDEF 2019 Ozel Say1 Editorii



EDITOR’S NOTE
Dear readers of “Security Sciences Journal”,

The Journal of Security, published by the Gendarmerie and Coast Guard
Academy, has been bringing the new developments, strategic analyses, and
evaluations in the field of security to its readers since 2012. Besides the
periodical numbers published in May and November for the first time this year;
the IDEF 2019 Special Issue with the theme of "Defence Industry and Security
Technologies” has prepared for the 14th International Defense Industry Fair to
be held this year.

The defense industry and security technologies have an important place
both in political and technological terms in every period of history. However,
rapid developments in information and material technologies, especially in the
last 25 years, have increased the momentum of the progress in both sectors.
Also, the study topics of the IDEF 2019 Special Issue, of the Journal of
Security Sciences confirm this statement.

The increase in national and domestic production rate in the defense
technologies for each state undoubtedly increases the maneuver capabilities in
foreign policy. ERDINCLER, in his article titled “Current Security Policies in
Turkey on The Perspective of Defence Industry Technologies: A Reactivity-
Proactivity Analysis”, examines the contributions of the developments in our
national defense industry from the Cyprus Peace Operation to present, an
effective and proactive security understanding in domestic and foreign policy;
in front of Turkey's security policy "dependency” reducing elements, longer-
term strategies have been voiced application possibilities can be achieved.

The variety of threats and duties encountered in our time significantly
increased the burden of duty of the armed forces and the law enforcement
officers. AK, in his article " Law Enforcement and Technological Facilities in
Changing Agenda of The Public Safety and Security " titled, examined the
technologies developed by security forces against the threat and crime
diversity encountered in the last 10 years by a holistic perspective.

The most critical components of the products manufactured with all
technologies developed for defensive and offensive purposes constitute
material properties. Today, for both the infantry and land, sea and air
platforms, the lightness is as important as at least protection. For this purpose,
the development of both high protection and lightweight materials is the basis
of the successful defense industry. In this context, OZER presents “An
Evaluation on Military Applications of Nanotechnology” entitled article.



The gunpowder and the firearm are undoubtedly the discoveries that deeply
affect the battlefield. Firearm technology has also increased the severity and
destructiveness of wars, and even the agreements between states have been
needed to limit the use of this destructive force on the battlefield. The
scientific basis of the studies on the issue of armed conflict is Wound Ballistic
studies which are accepted as a sub-discipline of ballistics and are the common
field of study of law, ballistics and medical sciences. UZAR, OGUNC and
OZER in their article intitled "Wound Ballistics in Penetrating Gunshot
Injuries” explained the foundations of wound ballistics science and the
mechanisms of gunshot wounds.

One of the most important parts of personal ballistic protection in the
modern armed conflict is ballistic helmet. The lightness of the ballistic helmet
as priority as protection level for survivability and combat capability of
soldiers. GIRAY and BAILEY explaine the theory of manufacturing ballistic
helmets in accordance with today's ballistic threats and operational needs and
the experiences of the production have been conveyed to the readers in their
“Developments in Lightweight Composite Ballistic Helmet Manufacture”
titled article.

The last article of the IDEF 2019 Special Issue is "The Importance of
National Ballistic Resistant Equipment Standards and National Ballistic Test
Centre". OGUNC emphasized in this article that the efficiency of the national
and international ballistic resistant material standards is examined by analysing
ballistic threats around Turkey and its regions. In this context an outline of the
national ballistic resistant standard of Turkey and the role and importance of
the National Ballistic Test Centre on standards studies are determined.

The IDEF 2019 Special Issue of the Security Sciences Journal prepared for
the 14th IDEF 2019 Fair, which has an important place among the defense
industry fairs, will contribute to the literature in the field of defense industry
and security technologies. We would like to take this opportunity to thank you,
the valuable readers, the contributors, referees, consultants and writers.

Best Regards,

Assoc.Prof. Gokhan Ibrahim OGUNC
Editor of IDEF 2019 Special Issue
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CURRENT SECURITY POLICIES IN TURKEY ON THE
PERSPECTIVE OF DEFENCE INDUSTRY TECHNOLOGIES: A
REACTIVITY-PROACTIVITY ANALYSIS

Rahmi Erkut ERDINCLER”

Abstract

Today's world is facing with many security crises that are growing each day. Since its
recent past, Turkey has been forced to deal with many high priority security issues, such as
the Cyprus problem, separatist terrorist acts, and the Syrian Civil War. In order to solve
these problems, Turkey has developed various strategies over time and has evolved into a
more effective and proactive security understanding by taking lessons from the obstacles it
faces in this sense. In particular, it has contributed a lot to the development of an effective
and proactive security understanding by evolving from an almost completely foreign
defence industry to a Turkish defence industry, which is increasingly becoming a leader in
some specific technology sectors in the world. There should be no inhibitive barriers to
achieve the objectives of the determined national policy with maximum efficiency and gain.
Developing defence industry technologies reduce the ‘“inhibitive” elements that pose
obstacles to Turkey's security policies and enable Turkey to implement longer-term
strategies. In this research, it is aimed to examine the security problems that Turkey has to
struggle against and the policies it has developed from the perspective of defense industry
technologies and to present a reactivity-proactivity review, especially on the recent past
and today.

Keywords: Security Policies, Defence Industry, Technology, Reactivity, Proactivity, Turkey

SAVUNMA SANAYIii TEKNOLOJILERiI PERSPEKTIiFINDEN
TURKIYE’DE GUNCEL GUVENLIK POLITIKALARI: BiR
AKTIVITE-PROAKTIVITE ANALIZi

0z

Giintimiiz diinyasi her gegen giin aralarina bir yenisi daha eklenen bir¢ok giivenlik
krizi ile karsilagsmaktadwr. Tiirkiye yakin ge¢misinden beri; Kibris sorunu, ayrilik¢t terér
eylemleri, Suriye I¢ Savasi gibi pek cok yiiksek éncelikli giivenlik sorunu ile miicadele
etmek zorunda kalmistir. Tiirkiye, bu sorunlarina ¢oziim iiretmek igin zaman iginde cesitli
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Rahmi Erkut ERDINCLER

stratejiler gelistirmis, bu anlamda karsilastigi engellerden dersler ¢ikararak daha etkin ve
proaktif bir giivenlik anlayisina dogru evrilmistir. Ozellikle, neredeyse tamamen disa
bagiml bir savunma sanayiinden; giiniimiizde her gecen giin yerlilik ve millilik orani
artarak devam eden ve bazi spesifik teknolojik alanlarda da kiiresel anlamda ilk siralara
gelmis bir Tiirk savunma sanayii, etkin ve proaktif bir giivenlik anlayisinin gelismesinde
¢ok katki sunmustur. Belirlenen ulusal politikanin maksimum verim ve kazanim ile amacina
ulagmast igin dniinde baglayict engeller olmamasi gerekir. Gelisen savunma sanayii
teknolojileri, Tiirkiye’nin giivenlik politikalarimin ~ éniindeki  “baglayici” unsurlart
azaltarak, Tiirkiye'ye daha uzun erimli stratejileri uygulama olanag: saglamaktadir. Bu
baglamda bu ¢alisma; ozellikle yakin ge¢cmiste ve giintimiizde Tiirkiye 'nin miicadele etmek
zorunda kaldigi giivenlik sorunlart ve bunlara karsi gelistirdigi politikalar: savunma
sanayii teknolojileri perspektifinden incelenmesi ile bir reaktiflik-proaktiflik incelemesi
ortaya konmasi amaglanmaktadir.

Anahtar Kelimeler: Giivenlik Politikalari, Savunma Sanayii, Teknoloji, Reaktivite,
Proaktivite, Tiirkiye

INTRODUCTION

Security is the vital element of peace and prosperity of modern world.
However, implementing an effective and strong security policy on a
geography of full of conflicts is difficult.

Today, Turkey has to cope with many internal and external threats.
Turkey has confronted and jeopardized by several security challenges, such
as separatist terrorism, the Cyprus Dispute, the Cold War so far, and
currently Syrian Civil War.

Turkish Defence Industry became a vital actor to Turkey’s challenge
against security issues. Today, in many areas, Turkish defence industry
technologies are accepted as determinants of fields. It can be stated that
there is no other time that current security policies have relied on more
defence industry technologies in Turkey’s history.

In this study, current security policies of Turkey will be attempted to
examine and analyze in terms of reactivity and proactivity mostly on current
developments and events. Before defence industry sections are mentioned,
terms of reactivity and proactivity will be defined and their purpose of usage
will become clear to proceed. To understand current Turkish defence
industry technologies and their purpose frame, history of Turkish defence
industry and Turkey’s security challenges will be briefly explained. Then, as
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three internal separate section, important Turkish defence industry
technologies, which are implemented and currently using by Turkish
military, and their respective developers will be analyzed in terms of
reactivity-proactivity paradigm. In last section, this information which was
analyzied and presented to the reader will be summarized as a macro
analysis.

1. A BRIEF OVERVIEW ON TERMS OF REACTIVITY AND
PROACTIVITY

Terms of reactive-reactivity and proactive-proactivity are usually used
by psychology-related branches of social sciences. Basically, “pro-” is a
Greek prefix and means “before”, leads us to think/act before happening of
an event. As contrary, “reactivity” means think/act when event occurs
(Grant and Ashford, 2008: 28). As is easily observed, there is a tendency to
use these terms in nearly all fields, yet in fields related with the military,
these terms are worthwhile to be analyzed.

For the way of thinking of strategy, proactivity is vital to achieve
predetermined aims and goal in case of major or complete success. As
ancient as human history, creation and implementation of strategies based
on diverse variables. Humankind firstly just reacts what they confronted,
then elevates to think further on these variables, and finally creates a
prudent way of approach. Therefore it means getting option of proactive
way of think/act. It is possible to say proactivity is outcome of a process of
experience.

Also, proactive approach is an option to determine a strategy, and as we
can see, it is optional. Sun Tzu usually refers to use of proactive way of
approach on his famous book of The Art of War (2009: 9) and says “the
greatest victory is that which requires no battle” and leads to see, the art of
war is also art of peace. From another point of view, retired Major General
Osman Pamukoglu (2014) contributes to Sun Tzu’s book on his words
through his experiences and summarizes book with this sentence, “be
prepared not to get in trouble!”

2. A BRIEF OVERVIEW ON TURKISH NATIONAL DEFENCE
INDUSTRY AND TECHNOLOGIES

Turkish Defense Industry is as old as Ottoman history. However, the
adaptation to new technologies arising from the industrial revolution and the
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attempts to produce them within the country were delayed efforts/actions for
the Ottoman period and remained as limited attemps. Last decades of The
Ottoman Empire continued on heavily and expensively importing the needs
of army, navy, and later the new established air force (Gencer, Oreng and
Unver, 2008: 240-45). In such circumstances, Turkish War of Independence
highlights the importance of a single bullet, and newly founded Turkey
Republic focused on national and domestic supply of defence industry.

The need for a more domestic and strategically more independent
Turkish defence industry emerged at that time of Cyprus Dispute. Some
defence equipment purchased (or donated) from allied countries could not
be used because of the limitations of the producers during the time of
Cyprus Dispute. The barest example is the 1964 dated Johnson letter that
prohibits usage of United States origin military equipment on a possible
Cyprus Intervention (Sahin, 2019: 142). Most notably, an arms embargo
imposed on Turkey after the Cyprus Peace Operation at 1974.

After these negative circumstances, Turkey took the first steps to
establish its own independent defence industry infrastructure, founded the
Turkish Air Force Strengthening Foundation (Tirk Hava Kuvvetleri
Giiglendirme Vakfi) in 1970 and the Turkish Land Forces Strengthening
Foundation (Tirk Kara Kuvvetleri Giiglendirme Vakfi) in 1974 (Sezgin,
2017: 23). These two foundations, later known as the Turkish Armed Forces
Foundation (Tiirk Silahli Kuvvetlerini Gliglendirme Vakfi) by merging in
1987, founded ASELSAN (Military Electronic Industries), iISBIR (ISBIR
Electrical Industries), ASPILSAN (Military Battery Industries),
HAVELSAN (Aerospace and Electronics Industry) and ROKETSAN
(Rocket Industries) strategic defence industry companies and formed the
basis for the national defense industry. Turkish Aircraft Industry Joint
Corporation (TUSAS) was established within the Ministry of Industry and
Technology and then transferred to the Turkish Armed Forces Foundation
(Yalgin, 2013a: 317-320).

Today, Turkish Defence Industry is improving rapidly in terms of
national and strategic technologies. On land systems, naval warfare
capabilities, air dominance, strategic subsystems and many more areas,
Turkish defence industry market reached $1.2 billion, and continuning to
grow (Mehmet, 2018).
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3. CURRENT SECURITY CHALLENGES OF TURKEY AND
TURKEY’S COUNTERMEASURES

3.1. Internal Security and Counter-Terrorism

The concept of national security constitutes the essence of traditional
security. The main reason for this situation is that the traditional security
concept is shaped in the realist paradigm axis (Karabulut, 2015: 20).
Roughly, Turkey’s oldest and most important problems originates from
separatist-foreign backed armed movements and terrorism activities insides
its borders. Turkey confronted couple major attempts of rebellion on Eastern
provinces and prevailed, early years of republic (Bozkurt, 2011: 146-52).
Integrity of this region to Turkey in case of identity and development
usually faced external provocations, and as a result Turkey faced another
significant internal problem. Turkey struggles with internal terrorist
activities due to new asymmetric warfare concept for almost two
generations (Capar, 2013: 179-80). The nature of the asymmetric war has
uncertainty, confidentiality and surprise, and each application has its own
characteristics (Seren, 2017: 69). In the first period of the terror incidents,
underestimation of the actions of the Separatist Kurdish origin terrorist
organization by authorities, and not taking it seriously (even calling them as
“several bandits”) caused the problem to become more complex over time.
(Alan, 2016: 11). Thousands of Turkish soldiers and citizens have lost their
lives, many more have displaced, and the region became a warzone for
almost 40 years.

On the other hand, this long period revealed the capability and
incapability of Turkish Army on asymmetric warfare. The doctrine of
Turkish Army was established on Cold War era conventional battle
technics, and the army was not ready to fight effectively against guerilla
warfare, which PKK terrorist used bitterly (Yilmaz, 2012: 68-69). Turkish
government showed a reactive way of respond to prevail for the first time,
but could not effectively succeed. Threat has not been eliminated
completely but we can arguably say that it was brought to its knees, thanks
to experienced Turkish Military and Turkish Defence Industry technologies
(Basbug, 2011: 144-46).

From 1980s to 2010s, both Turkish Military and Turkish Defence
Industry gained much experience to show proactive approach to fight
against terrorism. Using micro-intensive tactics on field, and proactive
strategies results less casualties and more efficiency (Yarar and Bozkurt,
2016: 263-64).
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3.2. Turkey’s Naval Competency and Current Issues

19™ Century was the century of innovations and industry. Sultan
Abdilaziz (1861-1876) showed ultimate attention to modernization of
Ottoman Navy during his reign. However, swiftly changing maritime
technology and giving less importance to navy and maritime by Sultan
Abdiilaziz’s successors on Ottoman throne made Ottoman Navy obsolete
(Songur, 2017: 1634-35).

Ottoman Empire had this considerable outdated and weak navy on the
contrary of its enemies, at the beginning of 1% World War. During 1% World
War, Ottoman Empire suffered a heavy toll due to lack of a proper and
modern navy, especially at Canakkale Front.

After its foundation, Turkish Republic valued the importance of navy,
and understood the factor of being more efficient on maritime affairs. A
modern and competent Turkish Navy vision has continued to today
accompanying many developments. With no doubt, naval competency of
Turkish Navy is developing more and more on surrounding seas. However,
contemporary tension of East Mediterranean, on especially Aegean Sea,
seems elevating too.

Due to Aegean Islands and Cyprus Disputes between Greece and
Turkey, East Mediterranean has a high tension. To illustrate tangibly, Greek
Military shows an aggressive behavior on Aegean Sea, and provoke Turkish
Military constantly. Also, Greek Military is advantaging of its islands, and
using them as “Aircraft Carriers” against Turkey (Taskiran, 2007: 147-48).

For Turkish Navy, to overcome this disadvantageous situation is vital.
The solution is a capable and large naval competency which includes high
amphibious assault skills and aircraft carrier capabilities in order to be
efficient and prestigious on its coasts and beyond (Sandikli and Kaya, 2012:
224).

Therewithal, new energy routes and possible fuel sources on East
Mediterranean are another tension areas of international relations that needs
to Turkey’s valuable attention (Usiimezsoy and Sen, 2003: 225-26).
Possible natural gas and oil reserves on East Mediterranean adds another
dimension to Cyprus Dispute. This leads, to have capable and large naval
competency to gain a strong position on maritime energy routes and
possible advantages for Turkey.
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4. PROACTIVITY FROM REACTIVITY: A MORE COMPOTENT
PARADIGM FOR DEFENCE TECHNOLOGIES

The implementation of national security strategies requires the
development of a defensive power that is appropriate to the requirements of
the security environment. The core competence in determining the power
and effectiveness of this power; technology or, more clearly, the ability to
develop and utilize technology in a way that is superior (Yilmaz, 2009:
219).

“The greatest victory is that which requires no battle” is the motto and
main proactive-based strategy of The Art of War (Sun-Tzu and Giles, 2017).
Today’s conditions for Turkish military, this paradigm can be summarized
as follows; “be effective, deterrent, and respected”. Turkish defence
industry technologies are key points to implement a proactive-based and
long-term strategies. The understanding of this paradigm will be clarified
and supported by examples from land, naval and air systems in order to
understand importance of proactive-based policies.

4.1 Proactive Based Paradigm on Land Systems Technologies
4.1.1 Paradigm Change on Tactical Wheeled Armored Vehicles

Turkey has experinced threats both inside its borders ans in Syria and
Northern Iraq, especially in asymmetric warfare field with deep experience
and terrain-shaped armored vehicles. Thanks to Turkey’s experince in the
fight against terrorism, the use of technology developed in this area has
enabled the formation of a proactive combat strategy, and a more result-
oriented and professional security policy approach has prevailed. Instead of
the front lines where the armies used to collide, today the conflict is mostly
in residential areas, forcing world-wide security paradigms to change.
Turkey has significantly improved its capacity to combat against terrorism
in the residential area, a challenging and up-to-date experience from facing
domestic security issues.

Another dimension of asymmetric warfare, many defence industry
technologies have been developed for residential area conflicts and are now
available to entire Turkish security forces. Also, the current equipment and
vehicles has been updated with feedbacks, and got upgrade. An example,
RCWS (Remotely Controlled Weapon System) are placed on 4x4 TWAV
(Tactical Wheeled Armored Vehicle) to provide option to engage personnel
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without exiting vehicle. Domestic and national 4x4 Vehicle Systems; Ejder
Yalgin III, Cobra I and II, KAYA I and II, Kirpi upgraded with domestic
and national RCWSs. Rather than just upgrading armor, providing RCWS is
micro-perspective proactive based decision in the overall of “reactive”
concept.

To summarize, a request for a land vehicle which is equipped with agile
and modern systems, resistant to all sorts of mine-traps and crossfire, more
protected than the world standards, and robust armor expectations, able to
suppress the enemy under fire with remote command weapon stations was
created, which is a “reactive” form of a behavior. However, the process of
adapt-improvise-overcome is an effective key element, and leads more
macro-perspective “proactive” measurements.

4.1.2 Paradigm Change on Altay Main Battle Tank Concept

Altay MBT (main battle tank) project is designed by OTOKAR, and
later carried out under the main responsibility of the BMC, which is
assigned by the Presidency of Defence Industry (SSB) to mass production.
The Altay tank is equipped with the latest technology as a 3+ generation
tank and is developed to provide all the tactical capabilities required for the
modern armies of the 21th century. Although the development process of
Altay MBT have taken quite long, current needs of a MBT have increased.
Therefore, Altay’s concept design has been equipped with its new features
that can handle new duties in near future.

In the contract signed on November 9, 2018 between SSB and BMC, a
total of 251 tanks will be produced from Altay MBT in three different
models. The first 40 of these tanks will be T1 variant, similar to the four
prototype models that completed the test and planned to be commissioned
with Turkish Armed Forces in 2021. The next 210 vehicles will be the Altay
T2 standard with increased protection and improved situational awareness
systems. The T2 variant is expected to be delivered shortly after the delivery
of the T1 standard tanks. The T3 variant which is called a single tank will be
produced. The turret will be equipped with an automatic loader. Whether or
not this tower is entirely unmanned is clearly not expressed, but because of
the structure of the tank, development will focus on the automatic loader.
This T3 variant, planned for qualification in 2024, is thought to be more
useful for learning and technical evaluation than for servicing Turkish
Armed Forces. As an analysis, it is possible to say that T2 concept is a
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“reactive” behavior of current needs, and T3 is going to be the first step of
Turkish future paradigm of MBT in fields. Such a possibility to see entirely
“unmanned” heavy armor on Turkish warfare is obviously a “proactive”
based technological choice.

From diffirent point; Altay MBT is designed to be an anti-armor role,
however, today’s warfare focused on urban areas that leads to asymmetric
warfare, rather than conventional toe to toe tank battles. Because of that,
Altay MBT gained a twin design as “Altay AWT” (asymmetric warfare
tank). Lead designer of Altay AWT, OTOKAR refers these skills will
provided for this project (2017); ERA (explosive reactive armor) and bar
armor systems to increase tanks’s survivability in hybrid and asymmetrical
combat conditions, such as guided and unguided missile attacks, pits and
barriers created between roads and streets, HMEs (handmade explosives)
and mine attacks. New optical systems integrated with RCWS which re-
deployed on tank’s design will provide 360° wide-range awareness. Besides
all these, in front of the tank there is a directional dozer blade that can be
controlled by the driver, prepared defensive positions, cleared obstacles to
combat, filled tank ditches, which are Turkish security forces regularly
confronted recent combats against PKK.

As a consequence, Altay MBT was designed on a conventional basis
but can meet decent needs of today’s warfare, which can be named as a
“reactive” behavior from macro-perspective. However, current struggles of
Turkish military led it design to a “proactive” shape from both micro-
perspective and macro-perspective.

4.1.3 Autonomous Land Systems and Possible Usage in Near Future

Origins and main duty of unmanned systems are reducing the risks for
combatants. This is clearly a proactive approach, so this technology can be
evaluated in this framework. Autonomous systems and AV’s (autonomous
vehicle) emerges to be the most important actor of modern warfare. As
technology improves, capabilities and skill of new AV’s improves too.
AV’s offer the potential to dramatically increase the mobility, accuracy, and
capacity of logistics competency, thereby markedly improving the
sustainment warfighting functions; as well as targeting and intelligence
capabilities (Epshtein and Faint, 2019). It is possible to say, usage of AV’s
is going to be take a major part on logistics in near future.
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It could also be very useful in positioning troops and moving them into
or evacuating them from combat zones. AV’s could also serve in
humanitarian missions and disaster relief tasks. In case of earthquake, for
instance, they might be used to transport aid workers, to provide equipment
and supplies to remote areas, and for evacuation. But perhaps the biggest
advantage that AV’s can offer is in the area of protection. Fielding AV’s
significantly reduces the number of personnel and contract operators put in
harm’s way. AV’s will be especially important in future warfare, which is
most likely to occur in dense urban areas. The greatest danger may come
from something as simple as crossing the street. Securing logistical
capabilities will provide that more of it is available when it is needed.

Turkish military has started use AV’s in Operation Olive Branch on
Syria. And SSB (Tiirkiye Cumhuriyeti Cumhurbagkanligi Savunma Sanayii
Bagkanlig1 - Presidency of The Republic of Turkey Presidency of Defence
Industries) made a call for more AV’s projects of light, medium and heavy
classes. Currently developed in Turkey, there are 8x4 Tarantula UV’s
weighing 2.000 kg and 1.100 kg RCSP (remote controlled shooting
platform) which are currently being developed in  Turkey
(https://www.defenceturk.net, 2018). It is possible to say that Turkish
military authorities have realized the importance and competency of AV’s’
future operational usage (Mehmet, 2018).

Hereby, potentiality of AV’s is clear, when AV technology is mature
enough, and become fully integrated into operational forces, autonomous
ground-based vehicles will be able to move further, faster, into more-
dangerous situations, and with more payload in support of Turkish Security
Forces’ logistics. Therefore, almost entire concept of AV technologies
constructed on a “proactive” way of understanding. In near future, it is
possible to see entire task forces made up with AV’s based, without risking
the life of any soldier.

4.2 Proactive Based Paradigm on Naval Capacities

Turkish military legacy based on land warfare and naval warfare
usually stayed behind of its. Although Turkey is surrounded by seas, its
importance to the Navy is too minor, except few initiatives in last century.
This situation created a reactive and defence based behavior on Ottoman
Empire in its last decades, which led catastrophic losses on Canakkale due
to not having a proper and modern navy. One can cleary understand that,
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Turkey must have a formidable naval force, which is a “proactive”
approach. Modern Turkish Navy has realized this fact, and started to
increase its capacity with many project. Current major Turkish Navy
projects indicates on two main task description; which are, creating a
modern and national-domestic built navy and amphibious assault
competency.

4.2.1 MILGEM National Ship Project

SSB and the Turkish Navy revealed that through a vision and
determined stance Turkey and the maximum rate at which uses national
resources National Ship (Milli Gemi-MILGEM) Project. According to the
first time, today's technology in Turkey has high standards for complicate
above-water warfare. The design and integration of the ships was carried out
with the support of the domestic industry using national facilities. Within
the scope of the project; ship design, classification services, model tests,
main drive system, all other systems, the construction of the ship /
equipment to be used in the construction of the construction and all the
services required to provide services during the construction of the tasks are
provided. In addition, the STM (Defence Technologies Engineering CO.
Savunma Teknolojileri Miihendislik A.S.) is officially authorized to export
MILGEM (https://www.defenceturk.net, 2017).

With this project, Turkey was able to design a Corvette-type military
ship for the first time, thus providing the necessary knowledge, experience
and infrastructure in the field of ship design, ship construction and system
integration, and the integration of military shipyards and ship design,
facilities and capabilities in the private sector. Therefore, prototype ship
TCG-HEYBELIADA and second ship TCG-BUYUKADA were used under
command of Naval Forces. Third Ship TCG-BURGAZADA on June 18,
2016, fourth ship TCG-KINALIADA on 03 July 2017 was launched and its
testing activities are continuing. Unlike the first four ships of the corvette
class, next four ships will be the frigate class (https://www.ssb.gov.tr/,
2018).

In the light of this information, Turkish Naval capabilities and
effectiveness take its sources from national project experiences, which leads
Turkish naval strategies to be more proactive and predictive on macro
perspective. Less dependency on import-based reactive policies is the most
vital element to create national-domestic based proactive policies.

11
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4.2.2 Amphibious Assault Competency: LST’s and LHT’s

The main task of the LST (landing ship tank)-amphibious ships is the
amphibious operations, vehicles and equipment with the troop support and
fire support. In addition to providing advanced communications, electronics
and command control facilities, the vessels also contribute to the operational
and logistical tasks as well as the ability to fulfill their natural disaster relief
tasks when necessary. The LST amphibian ships, which are constructed as a
single hull, displacement type and completely steel construction, have full
personnel protection for nuclear, biological and chemical attacks, and there
is also a helicopter platform to allow the landing of a 15 ton general purpose
helicopter (https://www.ssb.gov.tr, 2017) Two ships of project, TCG-
BAYRAKTAR and TCG-SANCAKTAR delivered to use of Turkish Navy
(http://www.hurriyet.com.tr, 2018).

LHD (landing helicopter dock) or the multipurpose amphibious assault
ship, is primarily intended for the transport and landing of military vehicles
with troops, logistics equipment, and supplies. It can also be used as a
healthcare and hospital support facility, stationary food supply shelter and
power supply center. Main ship of Turkish LHD project, the TCG-
ANADOLU will be utilized in the Aegean, Black Sea and the
Mediterranean operational areas, and if necessary, other oceans and seas.
TCG-ANADOLU can transport one amphibious battalion as well as
carrying the necessary combat and support vehicles, which are ready for
mission anytime. Also, in case of crisis, troops will transport to regions
without the support of the main base (https://www.ssb.gov.tr, 2017).

Additionally, the TCG-ANADOLU on which tactical aircraft are
capable of Short Take Off and Vertical Landing (STOVL) like F-35B
warplane can deploy will be able to transform the regional force projection
capability of the Turkish Military into a medium-scale global force
projection capability. The Multi-Purpose Amphibious Assault Ship is
planned to be the largest naval platform in the inventory of Turkish Navy.
Also, twin ship of project, TCG-TRAKYA is going to launch after delivery
of TCG-ANADOLU in 2020-2021 (http://www.c4defence.com, 2018).

With LSD’s and LHD’s in its inventory, Turkish Navy will be
competent to any amphibious and crisis missions that are very important to
Turkish Naval dominance over other Mediterranean countries. Turkish
attempts to intervene Cyprus crisis at 1960s showed its naval incompetence

12
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for such amphibious assault. Since that time, Turkish Navy gained a
“proactive” behavior to respond future naval conflicts and crisis before they
happens. Furthermore, it is possible to say that Turkish Navy will be the key
element of entire Turkey’s proactive based defence policies.

4.3 Proactive Based Paradigm of Air Systems Technologies

“Unmanned aircraft vehicle” (UAV) systems or also known as
“drones”, whose potential benefits were seen too late at the beginning,
spread rapidly since the beginning of the 2000s, while the number and types
of systems were increasing, but also their capabilities were very advanced
and brought a new understanding to the military related fields. Today, most
of the air operations tasks carried out with manned air vehicles will be
carried out with UAV systems in the future, depending on the development
of technology, which is clearly seen by authorities (Karaagagli, 2016: 2-3).
This does not mean that at some point in the future Air Force will only be
made up of UAV and pilots will remain unemployed. While all of the tasks
are carried out with drone systems, both manned and unmanned air vehicles
will be used in many air operations. Because of some aspects such as the
fact that human-improvise could not be done by drones at least in near
future, human-personnel dependency will continue, however risk of death of
an combat-operator will be set to zero respectively. In another words, it is a
very important paradigm change based on proactive approach.

Turkish Military arsenal have great amount of experienced UAV’s,
such as MALE (medium altitude long endurance) class ANKA/S and
BAYRAKTAR TB2 Armed UAV’s which are using effectively and
efficiently on current operations (Yalgin, 2013b: 404). Very soon, Turkish
Military arsenal will gain AKINCI HALE (high altitude long endurance)
class armed UAV’s (http://www.millisavunma.com/, 2018).

It is possible to suggest that, soon Turkish military authorities will gain
another dimension of capability, the DST (Drone Swarm Technology). DST
usage fuels on the ability of drones to autonomously make decisions
simultaneously based on shared data-has the potential to revolutionize the
dynamics of combat. STM shows on their very recent report from February
2019, planning to use the first national kamikaze drones of Turkey
developed by STM to form the first national example of swarm intelligence
with KARGU and ALPAGU surveillance drones to perform multiple drone
operations in large groups. These systems is going to develop system

13
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solutions that can move autonomously, learn, make decisions, and fulfill the
tasks given as a whole. These features include advanced functions such as
real-time object detection, diagnosis, tracking and classification through
deep learning based computer vision techniques
(https://thinktech.stm.com.tr, 2019).

It obvious that; swarm size, customization, hardening and diversity will
be the key areas to increase competency and technological advancement of
DST in near future. In fact, swarms will have significant implementations to
almost every area of national and internal security. Swarms of drones could
search the seas and coasts for adversary submarines and other naval threats.
Drones could disperse over wide areas to identify and eliminate any
incoming hostile SAMs (surface-to-air missiles) and other air defenses.
Drone swarms could potentially serve as unconventional missile defenses, a
mean blocking incoming hypersonic missiles, and could also be
considerable as a proactive approach. On the internal security front, security
swarms equipped with CBRN (chemical, biological, radiological, and
nuclear) detectors, anti-drone weapons, facial recognition sensors and other
capabilities offer counter-measures against a wide range of threats.

CONCLUSION

Turkey, today, increases its own defence industry capacities in terms of
being more domestic and national, day by day. With both declining foreign
dependency and the increase in domestic products with high international
competitiveness, the growing export volume can provide a significant relief
for the Turkish economy.

Turkish military has struggled to respond asymmetric/guerilla warfare
on its first encounters. However, Turkey responded defence industry
technologies too by gaining more information to know how to respond.
Many current proactive-based micro and macro perspective policies
implement on such experience.

Turkish Naval capabilities and its respective competency might have
been hindered by some events in history. However, today, Turkish Navy
and naval policies have the power to determine the fate of East
Mediterranean. Proactive-based naval policies are implementing more than
ever in Turkish history. Soon, it is quite possible to see overseas naval
operations, with large fleets. As Turkish Navy motto explains; “To be safe
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in the motherland, to be strong in the Sea; to have a say in the world, to exist
in all the Seas”.

Turkish air dominance elevated with usage of UAV’s. Tomorrow’s air
warfare seems to dominate from Unmanned Fighters. Turkish Defence
Industry Technologies created a ladder for UAV systems. Through a certain
aim and support, Turkish armed UAV’s will be one of the most reliable and
prestigious in entire world, soon. Furthermore, usage of land UV’s and
UAV’s are key elements of future’s proactive-based military strategies.
Investment and research funds to these sectors must continue and increase.

From the point of macro perspective, tendency to reactive-based
policies are results of current political/international conjuncture, shortage of
know-how and economic dependency. Turkey has struggled to achieve a
high-independent and competent economy during Cold War. However,
circumstances paved the way for Turkish security policies to create and
implement proactive-based policies to cope with problems. As a conclusion,
Turkey’s security policies evolved from obligatory reactive-based
dependency to proactive-based independency. Creation of national strategic
defence industry is the most contributed element in this process. To
summarize, tomorrow’s security policies of Turkey will be more proactive
and farsighted.
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LAW ENFORCEMENT AND TECHNOLOGICAL FACILITIES IN
CHANGING AGENDA OF THE PUBLIC SAFETY AND SECURITY

Tarik AK”

Abstract

It is possible to state that law enforcement officers have heavier responsibilities as well
as having more diverse and confusing works in comparison to the last decade. It is obvious
that the most fundamental reasons behind this situation are the instability in the world and
changing percept of the public safety and security. Fighting against crime and criminal
techniques which vary from antiterrorism to cybercrimes have changed the working style of
law enforcement officers thanks to technology. This study, within this framework, aims to
determine what the anticipated technological needs are and what should be attached
importance to in order that law enforcement officers work effectively and efficiently within
the next years. This study has been carried out in a theoretical foundation by reviewing the
literature. In this study, the first step will be followed by explaining changing threats of the
public safety and security and the technological facilities that law enforcement officers in
the world utilized. Aftermath, the facilities of technology which are capitalized on as part of
Law Enforcement Units in Turkey will be highlighted.

Keywords: The Public Safety and Security, Law Enforcement, Technology

KAMU EMNIYETI VE GUVENLIGININ DEGISEN GUNDEMINDE
KOLLUK VE TEKNOLOJiK IMKANLAR
0z

Giintimiizde kolluk kuvvetlerinin ge¢cmis on yila gore sorumluluklarimin daha agir,
gorevierinin ise daha ¢esitli ve karmagik oldugu soylenebilir. Bunun en dnemli nedeninin
diinyada yasanan istikrarsizliklar ile kamu emniyeti ve giivenligi anlayisindaki degisim
oldugu aciktir. Terorle miicadeleden, siber suglara kadar cesitlenen su¢ ve suc¢luyla
miicadele teknikleri, teknoloji sayesinde kolluk kuvvetlerinin is yapma bicimini de
degistirmistir. Bu ¢alisma, kolluk kuvvetlerinin oniimiizdeki yillarda etkin ve verimli
calismast i¢in ongoriilen teknolojik gerekliliklerin neler oldugu ve nelere dikkat edilmesi
gerektiginin tespit edilmesini hedeflemektedir. Calisma, literatiir taramas yapilarak teorik
bir zeminde yiiriitiilmiistiir. Ilk olarak kamu emniyeti ve giivenliginde degisen tehditler ve
diinyada kolluk kuvvetlerinin faydalandigi teknolojik imkanlar a¢iklanacak, miiteakiben
Tiirkiye’de  kolluk  kuvvetleri  baglaminda teknolojiden istifade edilen alanlar
vurgulanacaktir.
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INTRODUCTION

Law Enforcement (LE) units have taken a more significant mission and
responsibility than ever before in the last decade. The most significant
reason behind this is the security needs increasing together with the
changing agenda of security. The end of Cold War period in 1990s and
terrorist incidents during September the 11th, 2001 in USA are of great
significance with being a historical cornerstone in terms of arising
importance and interest in the public safety and security. Although there is
no doubt that several terrorist incidents occurred in USA, European
Countries and also Turkey in the later years, these two critical incidents
affected all of the countries. This is an extra-territorium period during which
the security threats of the enemy which include defence against
conventional military units lost their reputation. Instead of the security
threats in question, threats: notably antiterrorism which aims direct
intervention in individual safety, life style and prosperity of countries and
citizens, attack against nuclear facilities, humanitarian and environment
disasters, mass migration and any kind of trafficking have been effective in
recent years. It is obvious that total war assumption has not disappeared.
Total war is still regarded as one of the last resorts in order that
governments achieve their political goals. However, changing threats till the
outbreak of a war have turned towards the the public safety and security
needs and increased the importance of the the public safety and security
more in terms of preserving national interests. LE units have the biggest
responsibility for protecting the public safety and security against these new
threats. It is essential that LE units will capitalize on the technological
facilities which are devoted to the new security threats. Today, the style how
LE units work has changed and developed more thanks to technology in
comparison to 20 years ago. From drones to criminal analyses in the sky,
any kind of technology is used by the LE units. Within this framework, this
study is associated with the relationship between LE units and technology
for identifying the changing dimensions of the the public safety and security
together with the technological facilities and capabilities that the LE units
will be able to benefit from. Thus, it is aimed to determine what the
anticipated technological needs are and what should be attached importance
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to in order that LE officers work effectively and efficiently within the next
years. In this study, the first step is to explain the changing threats of the
public safety and security and the technological facilities that LE officers in
the world utilized. In the follow-up phase of the study, the facilities of
technology which are capitalized on as part of LE Units in Turkey will be
highlighted (US Office of Homeland Security, 2002: 1-4; US Homeland
Security Council, 2007: 3-6; Reese, 2013: 9; Ak, 2018: 75-78).

1. THE PUBLIC SAFETY AND SECURITY, LAW ENFORCEMENT
AND TECHNOLOGY

Asymmetrical security threats such as terrorism, organized crimes,
ethnic and religious conflicts, drugs, migrations, natural disasters, climate
change, environment pollution, conventional and mass destruction weapons,
cyber terrorism has come into prominence with the impact of globalization
on earth. Therefore, the public safety and security approach which
completes the national security has come into prominence. It is apparent that
countries cope up with the security threats in question in two ways:

- Firstly, reorganization as part of the government in terms of the
public safety and security is necessary or cooperation should be boosted
among the major agencies such as the LE agencies, the intelligence
community and the armed forces.

- Secondly, the technological facilities and capabilites should be
utilized as much as possible so that security needs can be met quickly and
effectively.

Up to now, there have been countries who turn to reorganization on a
central organization basis so as to be successful in the public safety and
security as well as the countries who have tried to develop mechanisms
which will increase coordination among current agencies. In fact, after the
terrorism incidents on September, 11", when USA has been going into a
new reorganization with the name of Department of Homeland Security,
boosting cooperation mechanisms among local and central administrations
in Europe has come to prominent (Borchert, 2006: 4-5; Féhrenbach, 2006:

43; Us White House,2011: 11; U White House, 2018: 1-3; Ak,2018: 78-79).
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The LE units enable criminal justice system which is against changing
security system in the country to be implemented under the umbrella of the
responsibilities assigned by constitution and laws by taking into
consideration human rights law. Terrorism, ethnic and religious conflicts,
organized crimes, drug trafficking, human trafficking, individual crimes,
cybercrimes, mass migration, protection of the critical facilities, money
laundering, cultural property trafficking, environmental crimes, illicit organ
transplatation and trading crimes as insecurity factors has become
significant in terms of organizing the public policy of LE units. Every one
of the technological facilities related to preventing these crimes from
occurring should be specific to the crime and gain wide currency to be able
to cater to public order responsibilities of LE officers. In other words, there
are three crucial points in the use of technology by LE units.

- Firstly, even the lowest level personnels who work patrol and carry
out special operations will be able to capitalize on the most of the
technological facilities easily.

- Secondly, the use of technology by the LE units should have a
deterrent factor on the citizens in the context of committing a crime. If a
citizen commits a crime on purpose, he/she should not be oblivious of the
fact that he/she will be busted easily with the help of LE agencies’
technological infrastructures.

- Thirdly, these technological facilities should not violate the
constitutional right to live and privacy acts of the citizens within the context
of human rights law.

The technological capabilities that staff who is responsible for being
conservators of the public order and working patrol will capitalize on can
be specified as:

(1) The drones will be effective in urban and rural areas, in both
preventing and solving crimes some part of urban and rural areas may be
unsafe for foot patrol. Drone use can supply real-time information flow and
imagery record related to hazardous situations and the moment when the
crime actually takes place. This helps the LE officers to make correct and
reliable plans, quick decisions and reaction so as to save the life of the
citizens.
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(n) Digital Google: In order to provide effective crime prevention, LE
agencies need to take speed action against crime. The digital google was
developed for the speed action required the information and knowledge. The
LE agencies are currently using the digital google for authorization of Id
Cards, Face Recognition, car license plate control. LE units will be able to
record and analyze anything that they see within city, know people passing
by and have real time information flow by central system about houses and
tools thanks to digital glasses. Therefore, this is considered as a major
invention.

(m) The biometric data has two sides, on the one side, it provides self
protection of data. On the second side, secures the other security
infrastructures. Not only the main usage area of biometric data is access
control but also use in the person identification process in juridical and
criminal systems. The most popular biometric data for juridical and criminal
systems are fingerprint, DNA and odontology records. During patrols, the
LE officers, who can easily access these data with a portable device, will be
able to prevent the crimes before committed by identification of vehicle and
persons. The fingerprint and DNA databases are very critical and important
for forensic examinations. These databases are used for identification of an
unknown dead body, the crime suspects, and made the connection among
the different crimes.

(tv) The use of smart phones, tablet PCs and licence plate reader has
shown a considerable development in public order services. LE units used
laptops once but they have been replaced with smart phones and tablet PCs,
which makes everything more convenient for them such as communicating
in different languages, electronical fine and dealing with the stolen
properties.

(v) The use of GPS (The Global Positioning System) has gained more
popularity among LE units even though this technology isn’t new. GPS-The
Global Positioning which provides quick help for the citizens who need help
could be beneficial for planning patrol works better, recording and mapping
the areas in traffic and accidents, as well. In addition, GPS, lets LE
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commanders be aware of the places and actions of their own personnels
(Roufa, 2018). With the widely used of GPS and digital mapping
technology, Geographic Information Systems (GIS) advantages become
more eligible for crime mapping and risk management.

LE has technological capabilities peculiar to each crime type, and these
capabilities increase the effectiveness, efficiency, and speed in analyzing the
crimes and criminals. These special technological objectives in LE units can
be specified as:

(1) Drone technology: to observe wide areas like the borders of the
country and to protect the critical facilities.

(n) Bomb disposal tools and micro-drones for special operation units.

(m) Tablet PCs which show any kind of real-time data related to special
operations.

(iv) Renewable energy sources at the LE stations /posts which are
located far from the city center and mobile operation/control centers.

(v) Developing softwares to determine cyber attack and cyber frauds.
On the other hand, it should be borne in mind that technological facilities
pave the way for committing a crime. Therefore, LE officers should
improve themselves to fight against this situation. For instance;

() Because the use of social media and internet is popular today,
it is known that tendencies, habits of the society and the individuals come
out and their weak points are used against themselves.

(b) The increase in artificial intelligence and robotic systems is
regarded as a problem as they can be misused such as terrorist actions and
assassination.

(c) Developments in genetic and biotechnology create diseases
or biological weapons specific to the society or the person and the food
security is imperilment.

(d) The use of virtual money is used with the aim of money
laundering.
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(e) Fraud via internet has increased and this violates privacy acts.
As is seen, one can cleary anticipate that these crimes and the ones similar
to these will come out day by day.

When LE officers capitalize on technological capabilities, this issue
should be borne in mind: When the LE provides public order and security as
well as capitalizing on technology at the same time, it should not violate
right to live and it should respect privacy acts of the citizens, which is of
great importance. The government is responsible for providing their citizens
with these rights as these are of importance to protect prosperity, life style
and help the citizens to live in safety. Add to this, these are the reasons why
the LE units exist.

2. LAW ENFORCEMENT AND TECHNOLOGY IN TURKEY

LE units in Turkey improve themselves in terms of technological
innovations in order to live up to the changing needs of the public safety and
security. The general framework of the projects which can be evaluated
under the umbrella of continuous modernization of the gendarmerie and
police is:

- The improvement of the communication system from analog to digital
systems.

- The improvement of communication system, viewing/observation and
acquisition talents.

- Restoring patrol and operation tools.
- Improving the abilities of air patrol and special air operation.

- Improving special materials such as weapon, vest, telescope and
thermal.

- In the scope of public order and antiterrorism, making and
constructing special designs for buildings and facility needs.

Major technological innovations which help gendarmerie and police get
ready for the changing threats of the public safety and security and which
are still a workpiece are: (JGnK, 2018; EGM, 2018: 10-11; SSB, 2018: 39-
43; SSB, 2019; JGnK, 2019; EGM, 2019: 15-16; ASELSAN, 2019)

27



Tartk AK

(1) LE officer who has been formed with the name of Gendarmerie
Integrated Communication and Information System works as automatized
when it comes to crime and criminal investigation, information collection
and storage, reaching the information and decision-making. Data can be
conveyed via mobile systems by being included in a wireless
telecommunication system up to patrol levels. There are a vehicle tracking
system, license plate reader and investigation applications within this
system. Patrol car tracking at the station is possible to carry out thanks to
using satellite images, voice and data communication with digital battle
safety, radio and telephone communication, messages, photograph sharing,
investigations at a level of motor patrol. In addition, it is seen that similar
applications to the police information system called Pol-Net which has been
formed within the Turkish National Police are used.

(u) Electronic document management system and web-based corporate
softwares are used for getting information and decision-making functions
related to personnel requirement in gendarmerie and police, public order,
intelligence, logistics and finance.

(m) Criminal system and forensic laboratories have been set together
with the Crime Scene Investigation Teams and the Improvised Explosive
(IED)/ Ordnance (EOD) Disposal Teams so as to increase criminal
effectiveness fighting against crime and criminal. Three forensic
laboratories are in Turkish Gendarmerie, and ten forensic laboratories are in
the Turkish National Police. These forensic laboratories in gendarmerie and
police study on fingerprints, ballistics, handwriting and questioned
document, tool marks, forensic chemistry, explosive and flammable
materials, forensic biology, speech and voice, video, digital evidence, and
narcotic substance analysis. Any kind of finding and evidence can be
examined in detail and investigations can be carried out via forensic
databases in the forensic laboratories.

(v) Different kinds of helicopters, planes, and simulators are supplied so
as to be used in maintaining during public order and during special
operations in gendarmerie and police.
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(v) Different types, sizes, and models of drones are supplied, which will
be advantageous for the LE officers in the urban area and these officers will
be responsible for antiterrorism, public order patrols, and special operations
in gendarmerie and police.

(v1) Uniforms and equipment that LE officers will use and wear during
public order and standardized uniforms, a ballistic vest and ballistic helmet
suitable for special operation units are supplied. With the developments in
the wearable sensors and technologies, the location and the route of the LE
officers will be determined in the digital maps and the physiologic situations
such as temperature, pulse, and any injuries etc will be observed.

(vm) It has been observed that tools and systems to be incorporated into
the organization are evaluated within the life cycle management system
before inventory and the system, tool and devices are analyzed in terms of
their expected life related to their physical and technological uses.

(vi) Security cameras, license plate reader/identification systems, red
light, and speed limit violation detection systems with the name of Urban
Security Management System has been established by police and they have
gained popularity in every city and district.

(ix) It has been observed that information systems against cybercrimes
have been used in order to identify criminals.

(x) Against the Improvised Explosive Devices and Explosives Ordnance
Devices, both gendarmerie and police use the remote sensing and disposal
equipment and technologies. According to new threats in this area, the new
technologies are developing and supplying by LE agencies.

Utilizing these technological facilities are essential for gendarmerie and
police to protect critical facilities and fight against terrorism, illegal
immigrant and drug fraud. Therefore, gendarmerie and police who
continuously increase their technology capacity as an agency and supports
their personnels with new projects consider the technology as an important
facility and capabilities which makes their works much easier to execute.
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RESULT

As a result of the increase in instability and globalization in the world;
terrorism, transnational organized crimes, ethnic and religious conflicts,
drug trafficking, transnational migrations, environmental threats,
cybercrimes have become prominent topics of the public safety and security.
Nowadays, we need an public safety and security approach along with
national security. On the one hand, we feel that LE units should be re-
evaluated in terms of organization level. On the other hand, the need for
technological innovations has increased, as well.

Technological advancements in today’s world change and develop both
LE agency and LE officer each passing day (Roufa, 2018). LE units should
not neglect major issues that they are supposed to dwell on within this
period while dealing with changing threats of public safety and security and
benefitting from technology. These issues are that technological innovations
should be spread among all of the LE units, the technology should add to
preventive measures for the citizens committing a crime with the thought
that people can be busted easily and these technological facilities should not
violate the right to live and privacy act of the citizens. When the
technological facilities and capacities that LE units utilized in Turkey are
evaluated, it is possible to state that they adopt approaches which provide
individual security and bind over the lifestyle and prosperity of the citizens.
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NANOTEKNOLOJI’NIN AS}(ERi UYGULAMALARI UZERINE
BiR DEGERLENDIRME

Yusuf OZER"
0z

Modern diinyada toplumlarin gelismesini saglayan onemli aktérlerden birisi
teknolojidir. Gegmisten giiniimiize hizla ortaya ¢ikan her yeni teknoloji, kendinden onceki
teknolojilerin sahip oldugu etkilerin azalmasina veya tamamen yok olmasina neden
olmaktadwr. 21’inci Yiizyihin devrim niteligi tastyan teknoloji alanlarindan birisi olarak
goriilen nanoteknoloji, bahsedilen bu yeni teknolojiler igerisinde yer almaktadir.
Giiniimiizde hizli bir gelisim gdsteren nanoteknoloji hayatin her alaminda etkisini
gastermeye baslamig/baglayacaktir. Nanoteknolojinin énemli uygulama alanlarindan birisi
askert alandwr. Nanoteknolojinin askeri alandaki muhtemel etkileri konusunda farkindalik
sahibi olan iilkeler kendi milli nanoteknoloji girisimlerini olusturmugslar ve bu alanda
sessizce ¢alismalarina bagslamislardwr. Tiirkiye ise, heniiz kendi milli nanoteknoloji
girisimini olugturamamustir. Bu calismada, Tiirkiye'de bu yeni teknoloji alanina iliskin
farkindaligin artirldmasi  hedeflenmis, ge¢ kalinmis olunsa da askeri alanda heniiz
baslamamis olan girigimlerin bir an dnce bagslatilarak somut adimlarin atilmasinin
keyfiyetten zaruriyete doniistiigii vurgusu yapimistir. Bu ama¢ dogrultusunda
nanoteknoloji kavrami, giivenlik perspektifinden tartisilmis ve gelecege iliskin ongériilerde
bulunulmustur.

Anahtar Kelimeler : Nanoteknoloji, Askeri Alan, Silahlt Kuvvetler, Hava Kuvvetleri.

AN EVALUATION ON MILITARY APPLICATIONS OF
NANOTECHNOLOGY

Abstract

Technology can play an important role in addressing the issue of the development of
society in the modern world. Each new technology which emerges rapidly causes a reduce
in the effectiveness of the prior technologies or complete disappearence. Nanotechnology
which is seen as one of the technological revolution of 21st Century is placed within these
new technologies. Nanotechnology which develops rapidly has begun to show its effects in
every aspect of life. Military context is one of the important application area of
nanotechnology. So, many countries who have awareness of the potential impact of
nanotechnology in the military context have established their own national nanotechnology
initiatives and began to quietly work in this area. However, Turkey has not established his
own nanotechnology initiative, yet. The specific objective of this study is to increase the
awareness of this new technology, and highlights the necessity and the significance of this
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technology in the military context. For this purpose, the concept of nanotechnology is
discussed from the security perspective and Some speculations are suggested for future.

Keywords : Nanotechnology, Military Context, Armed Forces, Air Force.

GIRIS

Teknoloji, modern diinyada toplumlarin gelismesini saglayan énemli
aktorlerden birisidir. Gegmisten giliniimiize teknolojinin gelisim sinirlarin
¢izmenin pek miimkiin olmadigi, insanliin var olusuyla baslayan teknolojik
gelismelerin  hiz kesmeden devam ettigi sOylenebilir. Insanoglunun
modernlesme miicadelesi, her gegen giin yeni teknolojilerin ortaya
cikmasina neden olmaktadir. Gelisen her yeni teknoloji, kendinden onceki
teknolojilerin etkilerini kismen/tamamen azaltmakta veya bu teknolojilerin
yok olmasina neden olmaktadir.

Max Boot (2006) ge¢mis bes ylizyil1 askeri teknolojiler agisindan dort
déneme ayirmistir. Birincisi, Cin’den gelen ve bati diinyasinin ilerlemesi
icin Avrupalilar tarafindan kullanilan barut cagidir. Ikincisi, sanayi
devriminin yasandigt donemdir. Sanayi devrimi, buhar makinesi ve
mitralyéz ile savas tekniklerinin hizli makinelesmesini saglamistir.
Ucgiinciisii, sanayi devriminin muharip havacilik ve hava bombardimani
lizerine yarattig1 etkilerin goriildiigii donemdir. Dordiinciisii ise savas
alanlarinda benzeri goriilmemis iletisim tekniklerini getiren, hassas giidiimlii
fiizeleri ve akilli mithimmatlar1 6ngéren bilgi devrimi donemidir (Allhoff,
Lin ve Moore, 2010, s. 171; Boot, 2006, ss. 30-33). Diger taraftan bir
sonraki donemin, siber sistemler, insansiz sistemler, lazer silahlar1 ve
nanoteknolojiyi kapsayacagi ongoriilmektedir (Boot, 2006, ss. 546-560).

Max Boot tarafindan (2006) gelecegin, Ngoé ve Van de Voorde
tarafindan ise (2014) 21’inci yiizyilin teknolojisi olarak tanimlanan ve bu
makalenin konusunu olusturan nanoteknoloji, malzeme bilimi, matematik,
fizik, kimya, biyoloji, eczacilik, tip, bilgisayar ve elektronik bilimleri gibi
birgok farkli disiplinden olusmaktadir (Ozer, 2008). Ajey Lele nin (20009, s.
229) soylemiyle “biiyiigii hayal etme ¢agini” sona erdiren nanoteknoloji,
ABD Ulusal Bilim ve Teknoloji Konseyi, Nanodl¢ekli Bilim, Miihendislik
ve Teknoloji alt komitesinin kurucu bagskan1 Mihail Roco’nun (2011, s. 4)
Ongoriisiine gore yakin gelecekte devletlerin ve toplumlarin bekasini
yakindan etkileyecektir.
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Simetrik savaslarin yerini asimetrik ve diisiik yogunluklu ¢atismalara
biraktig1 giiniimiizde, bilgi, hiz ve dayaniklilig1 6ngoren teknolojilere her
zamankinden daha fazla ihtiyag duyulmaktadir. Bir bagka ifadeyle,
teknolojideki gelismeleri takip etmeyen ve yeni teknolojiler iiretmeyen
toplumlarin bagimsizliklarini, dolayisiyla mutluluklarini yitirmeleri olasi
goriilmektedir (Ziylan, 2004). Iddiali bir sdylem olmakla birlikte
nanoteknoloji, baruttan sonraki en 6nemli icat olup diinyadaki gii¢ dengesini
degistirebilecek potansiyele sahip bir teknoloji alanidir (Clunan, Rodine-
Hardy, Hsueh, Kosal ve McManus, 2014, s. 1). Bu séyleme uygun olarak
2001 yilindan itibaren 40’tan fazla iilke (Sekil 1) kendi Milli Nanoteknoloji
Girisimlerini  (National Nanotechnology Initiatives) olusturmuslar, bu
alanda irlin ve silire¢ gelistirme calismalarina baglamiglardir (Clunan ve
digerleri, 2014, s. 27). Tiirkiye, bu agidan bakildiginda, heniiz milli bir
nanoteknoloji girisimine sahip degildir.

g e

slangig i

Meksika, Japonya, Israil,

2001 : G Kore, Singapur, Romanya
iranda, Hindistan, Estonya, Gin

2010: Venezuela, Sirbistan,
Litvanya, Avistralya

2009: Ukrayna

2008: Ozbekistan, Isvigre,
Sri Lanka

2002 : Tayvan, G Afrika,
Morveg, Ermenistan

Ulusal Nanoteknoloji
Girisimleri

2007: Rusya, Kirgidstan,
Kazakistan, Macaristan

2003 : Tayland, Pakistan,
iran, Beyaz Rusya

2004 : ispanya, Hollanda,
Moldova, Brezilya, Awsturya

2005 : Letonya,Fransa
AB, GCek Cumhuriyeti, Ajantin

Sekil-1. Milli Nanoteknoloji Girisimlerinin Diinyadaki Dagilimi
(Clunan ve digerleri, 2014, s. 27)

Yukarida belirtilen bilgiler 1518inda  bu  makalenin amaci,
nanoteknolojiye iligkin farkindaligin arttirilmasi olarak belirlenmistir. Bu
ama¢ dogrultusunda nanoteknoloji kavrami, giivenlik perspektifinden
tartisilmis ve gelecege iliskin Ongdriilerde bulunulmustur. Nanoteknoloji
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konusunda heniiz ¢ok fazla somut {irlin olmadigr goz Oniine alinarak,
caligma igerisindeki degerlendirmeler genel olarak o©ngorii seklinde
gerceklestirilmistir. Ancak bu Ongoriilerin  yakin gelecekte gercege
doniisecegi dikkate alinmasi gereken 6nemli bir husustur. Nanoteknolojinin
hayatin her alanina uygulanabilecek bir teknoloji oldugu ongoriilmekle
birlikte bu makalede tartisilanlar askerl alan ile sinirlandirilmistir. Bu
cercevede ilk olarak nanoteknolojinin kavramsal tanimi yapilmis, ilerleyen
boliimlerde askeri uygulamalar tartigilmastir.

Ozellikle bir iilkenin silahli kuvvetlerinin, gelecegin harekat ortaminin
tahayyiil edilmesi ve bu harekat ortamina iliskin ihtiyaglarin belirlenmesi
konusunda nanoteknolojiye daha fazla Onem vermesi gerektiginin
vurgulanmas1 bu calismanin en dikkat cekici yoniinii olusturmaktadir.
Ayrica nanoteknolojinin askeri alandaki uygulamalarmin tartisildig:
literatiiriin genel olarak yurtdis1 kaynakli olmasi ve Tiirkge ¢alismalarin yok
denecek kadar azligr bu makaleyi 6zgiin kilmaktadir. Bu calisma, benzer
mevcut caligsmalara katki saglamakla birlikte 6zellikle mevcut durumun
ortaya konulmas1 ve gelecek ongoriileri yapmasi acisindan Tiirkce literatiire
onemli bir katki saglayabilecek potansiyele sahiptir.

2. NANOTEKNOLOJi NEDIR?

Yunanca bir kelime olan Nano “cilice” veya “kiigiik” anlamina
gelmektedir (Aluya, 2015, s. 31). Diger taraftan 6l¢eksel olarak bakildiginda
bir fiziki biylikliglin bir milyarda birini gostermek amaciyla
kullanilmaktadir (Allhoff ve digerleri, 2010, ss. 3-4). Nanoteknoloji ise, 10-
9 metre Olgeginde, maddenin atom seviyesinde islenmesiyle daha az
malzeme ve enerji kullanilarak daha dayanikli, daha hafif ve daha hizli
yapilarin tiretilmesini hedefleyen bir teknoloji alanidir (Lele, 2009, s. 229;
Ngb ve Van de Voorde, 2014; Bilim ve Teknoloji Genel Midiirliigii, 2018).
Bir nanometre, oldukg¢a diisiik uzunluk oOlcegine sahiptir. Sekil 2’de
gosterilen degisik uzunluk Slgiileri, nanometrenin boyutlarini agikca ortaya
koymaktadir. Nano boyutlarda sistemlerin fiziksel davranislarinda normal
sistemlere gore farkli 6zellikler gozlemlenmektedir (TUBITAK, 2004, s. 4).
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1km=10°m

1mm=10%m 1um=10%m 1nm=10"m

Sekil-2. Farkli Uzunluk Olgiileri (Ngd ve Van de Voorde, 2014)

Literatlir incelendiginde nanoteknolojinin genel olarak yapisal ve
molekiiler nanoteknoloji olmak {izere iki temel alanda tartigildigt
goriilmektedir. Yapisal nanoteknoloji, nanokristaller ve karmasik molekiiller
gibi ¢ok kiigiik yapilarla ugrasmaktadir. Yapisal nanoteknolojinin temel
amaci ticari malzemeleri daha iyi hale getirmektir. Ornegin; daha hizli
bilgisayarlar, daha etkili ilag, daha dayanikli malzemeler ve daha verimli
motorlarin tretilmesini hedeflemektedir (Lele, 2009,5.229). Molekiiler
nanoteknoloji ise robotlar, motorlar ve hiicrelerden ¢ok daha kiiciik
bilgisayarlar seklinde molekiilleri kapsamaktadir. Heniliz molekiiler
nanoteknoloji ile ilgili somut bir {irlin olmamakla birlikte bu konudaki
caligmalar hiz kesmeden devam etmektedir (Lele, 2009, s. 230).

Nanoteknoloji ile ilgili temel arastirmalara 1950°li yillarda
baslanmistir. Fizik¢i Richard P. Feynman’mn, 29 Kasim 1959’da, Amerikan
Fizik¢iler Cemiyetinde, “There’s Plenty of Room at the Bottom- An
Invitation to Enter a New Field of Physics (Asagida Cok Yer Var: Fizigin
Yeni Bir Sahasina Davet)” baglikli konusmasi nanoteknolojinin gelisimi
adina baglangig noktasi olarak kabul edilmektedir (Aluya, 2015, s. 32).
Maddelerin minyatiirlestirilmesini ilk kez dile getiren Feynman 1965 yilinda
kuantum elektrodinamigi ¢aligmalar1 ile Fizik Nobel 6diiliinii kazanmustir.
Feynman’in iddiasina gore atom, nanoteknoloji sayesinde istenilen sekilde
diizenlenebilecektir. Ornegin, Britanica Ansiklopedisi bir ignenin ucu kadar
kiigtiltiilebilecek, diinyada o ana kadar elde edilmis olan tiim bilgiler 35
sayfada toplanabilecektir (Feynman, 2006).
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1980’1i yillarda atomik kuvvet mikroskobu ve tarama tiinelleme
mikroskobunun  bulunmasiyla nanoteknoloji  alanindaki  ¢alismalar
hizlanmistir (Bilim ve Teknoloji Genel Miidiirliigii, 2018). K. Eric Drexler,
1986’da  yayimlanan “Engines of Creation: The coming Era of
Nanotechnology-Motorlarin Yaratilisi: Nanoteknolojinin Yaklasan Cag1”
isimli kitabinda, canli hiicrelerden ¢ok daha kii¢iik, mevcut makinelerden
cok daha gii¢lii ve ¢ok daha hafif, kendi kendini kopyalayan, nanodl¢ek
seviyesinde makineler tretilebilecegini ileri stirmiistiir (Drexler, 1986).
Drexler’in bu oOngoériileri heniiz tam olarak dogrulanmasa da, o6zellikle
savunma ve giivenlik teknolojilerindeki ¢alismalarin  oldukca gizli
yiirlitiildiigi goz Oniine alindiginda, bu alandaki gelismelerin ani olarak
ortaya ¢ikacagi ve ciddi etkiler yaratacagini sdylemek miimkiindiir. 1950’11
yillarda baslayan temel arastirmalari, uygulamali arastirmalar takip etmis ve
2000’11 yillardan itibaren ozellikle ticari alanda nanoteknoloji tiriinleri yer
almaya baglamistir (Bilim ve Teknoloji Genel Midirligi, 2018).
Gilinlimiizde nanoteknoloji alaninda yapilan ¢aligmalar, genellikle bu
teknoloji sayesinde elde edilecek faydalar lizerinde yogunlagmistir. Giinliik
yasama saglayacagi faydalarin yami sira Ozellikle askeri alandaki yikici
etkileri géz ard1 edilmemelidir (Dowling, 2004, s. 31).

3. NANOTEKNOLOJININ ASKERi UYGULAMALARI

Nanoteknoloji, askeri uygulamalar konusunda bir¢ok alanda kendisini
gosterebilecek potansiyele sahiptir (Rai ve Rai, 2015). Nanoteknolojinin
askerl uygulamalarinin, Sekil 3’te goriilen savunma ve taarruzi silah
sistemleri ile askeri techizatin gelistirilmesi alanlarinda yogunlasacagi
sOylenebilir (Czerwinska, 2014, s. 540). Bu uygulamalar ile mevcut silah
sistemlerinin daha iyi hale getirilmesinin yani sira yeni silah sistemleri ve
techizatlarm iiretilmesi muhtemeldir. Ornegin; nanoelektronikler bilgi
sistemlerinin performanslarini artirabilecek, nanomalzemeler silahlar1 daha
hafif hale getirebilecek, nanorobotlar ise diismana saldiri ve diismanin
elinde bulunan sistemlerin imhasini saglayabileceklerdir (Ng6 ve Van de
Voorde, 2014, s. 412).
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Kiyafet

Biyorobotlar
Savunma ve Giivenlik

Bliv?lciik | Alaninda Nanoteknoloji
algriama Uygulamalan
Kimyasal /
algilama

d Sanal gergeklik

sistemleri

Askeri
platformlar

Sekil- 3. Savunma ve Giivenlik Alaninda Nanoteknoloji Uygulamalar1
(Ngb ve Van de Voorde, 2014, s. 414)

Nanoteknolojinin savunma ve giivenlik alaninda kullanimina yonelik
ilk somut ¢aligma, 2001 yilinda kurulan ABD Ulusal Nanoteknoloji
Inisiyatifi/UNI (National Nanotechnology Institute/NNI) ile baslamistir.
UNi’nin 2018 yili biitgesi 1.477 milyar Dolar olarak belirlenmistir (The
National Nanotechnology Initiative, 2018). Calismalar, karbon nanotiipler,
manyetik nanopargaciklar, yiiksek ¢oziiniirliige sahip goriintiileme cihazlar
icin organik 151k yayici diodlar, nanobilgisayarlar, nanosensorler ve biyo-
molekiiler aletler lizerine yogunlastirilmistir. ABD savunma sanayisi askeri
ihtiyaglara yonelik nanoyapili patlayici ve zirh projelerini hayata gegirmeye
baglamistir. ABD Savunma Bakanlig1 2002 yilinda Massachusetts Teknoloji
Universitesi (MIT) igerisinde Askeri Nanoteknoloji Enstitiisiinii (ISN)
kurmustur. Bu enstitiitii igerisinde; kimyasal ve biyolojik saldirilara kars
koruma saglayan, viicut fonksiyonlarmi gozlemleyerek 1s1 diizenlemesi
yapan, yaralar1 iyilestiren savas kiyafetleri iiretilmektedir (Institute for
Soldier Nanotechnologies internet Sitesi, 2018).

Nanoteknolojinin askeri alanda saglayacagi faydalar; ucuzluk,
hafiflik, kiicliklik ve hizlilik olmak f{izere dort ana baslhik altinda
toplanmaktadir (Ngé ve Van de Voorde, 2014, s. 432). Asil gelistirilme
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amaci insanlarin faydasma diisiinlilen nanoteknoloji uygulamalari, ayni
zamanda askeri alandaki potansiyel uygulama alanlarmin yayginlagmasi ile
insanlarin karsisina bir tehdit unsuru olarak cikabilecektir. Bu durum hem
nanoteknolojiye yonelik farkindalifin artmasina hem de beraberinde
giivenlik kaygilarinin artarak nanoteknoloji alanindaki c¢alismalarin hiz
kazanmasina neden olabilecektir. Nitekim Sekil 4’te goriilen uygulamalarin
hayat bulmasiyla giivenligin saglanmasinin yani sira giivenlik kaygilarinin
da ne denli ciddi olabilecegini gormek miimkiindiir.

Biyorobotlar
Dijital etiketleme

Mikro konumlandirmal sensérier ]

=t

:
Elektro manyetik bomba

Nano patlaticilar <

Mikro harekete duyarl sensérier }

Askeri
Uygulamalar

Gorlinmez malzemeler

.
| 360 derece gérils

Sekil- 4. Askeri Alanda Nanoteknoloji Uygulama Ongbriisii
(Ngb ve Van de Voorde, 2014, s. 427)

Nanoteknoloji, askeri alanda, daha yiiksek koruma, daha fazla
oldiirticti etki, daha uzun hayatta kalma ve daha iyi kendini destekleme
kabiliyeti kazandiracak potansiyele sahiptir (Ngd ve Van de Voorde, 2014,
Ss. 427; Simonis ve Schilthuizen, 2006, s. 36). Nanoteknolojinin askeri
alandaki potansiyel kullanimi1 arastirmacilarin hayal giicli ile smirhdir
(Giiveng, 2007, s. 6). Nanoteknoloji ile yeni silahlar tiretmek miimkiindiir.
Kisaca ifade etmek gerekirse nanoteknoloji, askeri birlikleri harekat
alaninda daha hizli ve daha giiglii kilacak bir kuvvet ¢arpanidir (Vlandis,
2006, s. 3).
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3.1. Tek Asker i¢in Nanoteknoloji : Siiper Asker

Askeri nanoteknoloji alaninda 6nemli bir kurum olan Massachusetts
Teknoloji Enstitlisii (Institute of Technology-MIT) biinyesinde olusturulan
Askeri Nanoteknoloji Enstitiisii (Institude for Soldier Nanotechnologies-
ISN), hem simetrik hem de asimetrik savaslarda askerin hayatta kalmasini
saglayacak nanoteknoloji irilinleri gelistirmek maksadiyla Arastirma ve
Gelistirme (ArGe) calismalarini siirdiirmektedir. Bu enstitii biinyesinde,
patlayici ve balistik koruma, kimyasal ve biyolojik serpintilerin algilanmasi,
fizyolojik gozlemleme ve otomatik tibbi miidahale, durumsal farkindaligin
arttirilmasi, teghizat agirliginin  azaltilmast ve askerin rahathiginin
arttirllmasi i¢in yeni yontemler gelistirilmektedir (Sekil 5) (Institute for
Soldier Nanotechnologies Internet Sitesi, 2018).

Daha hafif A Daha rahat

Asker igin
Nanoteknoloji

Daha fazla koruma )

Sekil-5. Asker Merkezli Nanoteknoloji (Institute for Soldier Nanotechnologies
Internet Sitesi, 2018).

ISN, balistik koruma saglayan, yaralanmalar1 iyilestiren, biyolojik ve
kimyasal ajanlara karsi aninda reaksiyon goOsteren kiyafetleri iiretmek
maksadiyla yogun bir ArGe calismasit yapmaktadir. Asker i¢in
nanoteknoloji  ¢alismalar1  kapsaminda bes temel arastirma alanm
belirlenmistir. Bu alanlar;

- Algilama, iletisim, gece goriis, elektronik malzemeler gibi ¢esitli
koruma kabiliyeti kazandirmak i¢in ¢ok hafif ve ¢ok fonksiyonlu nanoyapili
malzemelerin gelistirilmesi,
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- Koruma, teshis ve daha ileri tedavi saglamak igin tibbi yontemlerin
gelistirilmesi,

- Patlama ve balistik tehditlere karsi yeni ve hafif koruyucu
malzemelerin gelistirilmesi,

- Kimyasal, biyolojik ve radyolojik serpintilerin algilanmasi,
korunma yo6ntemlerinin gelistirilmesi,

- Karmasik harekat ortamlarinda daha esnek bir hareket kabiliyeti
kazandirmak i¢in nanodlgekli ve nano kabiliyetli malzeme ve cihazlarin
entegrasyonu olarak siralanmaktadir (Institute for Soldier Nanotechnologies
Internet Sitesi, 2018).

ABD’de gergeklestirilen bu ¢alismalara benzer sekilde Japonya, Cin,
Giliney Kore ve Tayvan gibi bir¢ok iilkede ArGe ¢alismalart hiz kesmeden
devam etmektedir (Roco, 2011, s. 18). Gelismelere bakildiginda 60’dan
fazla iilkede nanoteknoloji programlari iizerine 6nemli miktarlarda mali
kaynak ayrilmaktadir. Ornegin; Japonya (1.3 Milyar Dolar), Rusya (974
Milyon Dolar) ve Almanya (617 Milyon Dolar) ile ABD ile yarigsmaktadir
(Sayler, 2015, s. 5). Nanoteknoloji, Avrupa Birligi’nde ilk olarak 4.
Cerceve Programi ile desteklenmeye baslanmistir. Avrupa Birligi Horizon
2020 cercevesinde nanoteknolojinin de iginde bulundugu “Kolaylastiricilar
ve Endiistriyel Teknolojiler” i¢in 13 milyar Avro’nun {zerinde biitce
ayrrmistir.  Tiirkiye’de ise 2003-2011 yillar1 arasinda nanoteknoloji
arastirma merkezlerine 244 milyon ABD Dolarn tutarinda yatirnm
yapilmistir (Bilim ve Teknoloji Genel Midiirliigi, 2018).

Nanoteknolojinin askeri uygulamalar1 {izerine Tirkiye’de c¢esitli
projeler baglatilmis olmakla birlikte bu yondeki ¢alismalarin yeterli oldugu
soylenemez. Bilkent Universitesi Nanoteknoloji Arastirma Merkezi
(NANOTAM) tarafindan 2009-2012 yillar1 arasinda yiiriitiilen Nanoaygit
projesi, Tirkiye’de askeri uygulamalar tizerine gergeklestirilen ilk
nanoteknoloji projesi olmasi yoniiyle 6nem tasimaktadir. Proje kapsaminda
ilk olarak fiize ikaz ve gece goriis sistemlerinde ¢ok daha hassas ve uzaktan
goriintiileme elde etmek maksadiyla nano 151k kaynaklari ve nano
fotodedektorler tasarlanmis ve diretilmistir. Bu calismalar, Tirk Silahl
Kuvvetlerinin kullandigi elektrooptik sistemlerine boyut, agirlik ve giic
tiketimi acisindan Onemli bir avantaj getirmektedir. Proje kapsaminda
ayrica biyolojik ve kimyasal ajanlara duyarli yiiksek hassasiyete sahip
nanobiyosensorler ve kimyasal nanosensorler gelistirilmistir (Aydogdu,
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2018). ARGE projesi olarak basariyla sonuglandirilan proje sonunda elde
edilen {riiniin seri liretimine gecilmesi ve Tirk Silahli Kuvvetleri’nin
kullanimina sunulmasi olduk¢a 6nemlidir.

Nanosensorler ile donatilmis ve ve nanomalzemeler ile giiclendirilmis
teghizatlar gelecekte askerin teknolojik olarak 6nemli kazanimlarindan birisi
olacaktir. Gelecegin askeri, giyilebilir ve esnek nanokompozitler,
nanofiberlerden iiretilmis akilli tekstiller, akilli kasklar ve sensor entegreli,
biyolojik ve kimyasal saldirilara karsi korumali akilli kiyafetler ile
donatilacaktir. Yapilan Ongoriiler “asker merkezli” nanoteknoloji
calismalarinin, kisa ve orta vadede gergeklesecegi yoniindedir (Sekil 6).
Ornegin, Ingiltere Savunma Bakanhigina gore, 2030 yilindan itibaren tibbi
nanobotlar ve minyatiir araglar i¢in mikro-radar gibi kesif ve iletigim
araglarinin siklikla kullanilacagir ongoriilmektedir (Soutter, 2012, s. 1). Bu
gelismeler, hem sivil hem de askeri kullanim olmak f{izere ¢ift tarafli bir
kazanim saglayabilecek potansiyele sahiptir. Bununla birlikte, ozellikle
terorizm gibi disik yogunluklu catismalar perspektifinden bakildiginda,
tehdit unsurlarinin bu teknolojiye sahip olmayr hedefleyebilecekleri
muhtemeldir. Bu durumda 6ne ¢ikan en 6nemli husus, bu teknolojiye kimin
daha once sahip olacagi gercegidir.

Asker igin
Nanoteknoloji

Hedefe yonelik ilag
Sinir/kas uyarici
Doku miihendisligi

Yapayorgan ve kan

Esnek goriinti sistemleri

Sekil- 6. Asker igin Nanoteknoloji (Ngo ve Van de Voorde, 2014, s. 429;
Simonis ve Schilthuizen, 2006, s. 22)
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Nanoteknoloji ile tiniformalar ¢ok fonksiyonlu hale gelerek kimyasal,
biyolojik ve radyolojik saldirilara karsi koruma saglayabilecek, kinetik
enerjili tehditlere, bomba ve maymlara karsi balistik koruma o&zelligi
tastyabilecektir. Bununla birlikte askerlerin en birincil ihtiyact olan hizl
hareket edebilme kabiliyeti ve hafiflik, nanomalzeme ve nanokaplamalar ile
saglanabilecektir (Ngo ve Van de Voorde, 2014, ss. 430-431).

3.2. Istihbarat Alaninda Nanoteknoloji

Harekat alaninda ihtiya¢ duyulan istihbaratin anlik tretilmesi ve
dagitimi icin hassasiyeti yiiksek nanosensorlerin rolii olduk¢a fazladir.
Sensor sistemleri, askeri nanoteknoloji aragtirmalarinin temel arastirma
noktalarindan birisidir. Nanoteknoloji kullanilarak iiretilecek hassas
nanosensorler, maymlarin tespitinin yani sira sinir boyunca terdrist
gecislerinin tespit ve teshisi i¢in markalamaya imkin saglayacaktir.
Diismanin konus kurulusu, terorist faaliyetlerin niteligi ve verdirilen hasarin
tespiti igin goriintii hassasiyeti yiiksek sensorler, istihbarat tiretim faaliyeti
igerisinde ihtiyag duyulan en can alict sistemlerden birisidir (Miller ve
Kearnes, 2012, s. 9). Sensdrlerin goriintii hassasiyeti ve ¢oziintirliik kalitesi,
toplanan istihbaratin dogruluk derecesini belirlemektedir. Bununla birlikte,
Kimyasal, Biyolojik, Radyolojik ve Niikleer (KBRN) serpintilerin 6l¢timii,
nano seviyede lretilen sensorler vasitasiyla daha hassas yapilabilecektir. Bu
sayede, Ozellikle biyo-terdrizm ile miicadele daha etkili bir sekilde icra
edilebilecektir. Nanosensdrlere sahip insansiz hava ve kara araglari, harekat
alanmin gozetlenmesi, dost birliklerin bekasinin saglanmasi ve terdrizm
faaliyetlerinin erken tespit ve teshisi i¢in 6nemli gorevler iistleneceklerdir.
Geleneksel sensorlerin aksine daha kiiciik, daha ucuz ve daha giiglii
nanosensorler ile akilli sistemler giinlik yasamimizin her alaminda yer
almaya baslayacaklardir (Miller ve Kearnes, 2012, s. 10).

Nanoteknoloji {irtinlerinin sadece devletler tarafindan degil ayni
zamanda terdrist Orgiitler tarafindan da gelistirilme olasiligi oldukga
yiiksektir. Bu teknolojiye sahip olan devletler veya teror oOrgiitleri ile
miicadele edebilmek icin dogru ve zamaninda elde edilmis istihbarata her
zamankinden daha fazla ihtiya¢ duyulacaktir. Geleneksel silah sistemleri
kolaylikla tespit edilebilir ve bunlara karsi onlemler aliabilirken, nano
seviyesinde iiretilen silahlarin tespiti oldukca zor olacaktir (McGuinness,
2005).

44



Nanoteknoloji 'nin Askeri Uygulamalar: Uzerine Bir Degerlendirme

3.3. Kara, Deniz ve Hava Platformlar i¢in Nanoteknoloji Calismalar:

Askeri kara, deniz ve hava araglarinda, askerin kiyafetinde, fiize, roket
ve uydu sistemlerinde kullanilmak iizere nanomalzeme, nanosensor ve
nanoaygitlar gelistirilmeye baslanmis, bu yonde ABD basta olmak {izere
birgok tilkenin Silahli Kuvvetleri tarafindan ArGe projeleri tanimlanmustir.
Diger taraftan, terérizmin besigi haline gelen ve ¢atismalarin merkezi olarak
anilan Ortadogu’da nanoteknoloji ¢alismalarima verilen 6nem dikkat
cekicidir. Iran’in niikleer tesislerinin bulundugu Isfehan sehrinde
nanoteknoloji merkezi agmasi ve Israil’in yillardir siirdiirdiigii calismalar ile
nanoteknoloji lirlinii silahlar iiretme ¢abasi, gelecekte gilivenlik sorunlarinin
bu alana yonelecegini gdstermektedir.! Bu tiir silahlanma cabalari,
bahsedilen {ilkelere durumsal {istiinliik saglarken bu teknolojiye sahip
olmayan {ilkeler i¢in oldukga tehlikeli bir durum yaratacaktir.

Kisa, orta ve uzun menzilli fiizeler, insanli ve insansiz hava/kara
araglari, uydular, firlatma roketleri vb. bircok silah sistemi, nanoteknoloji
kullanilarak {iretilebilecek sistemler arasinda gdsterilebilir. Ozellikle
terdrizmle miicadelede Insansiz Ugak Sistemlerinin (IUS) roliiniin olduk¢a
onemli oldugu bilinen bir gercektir. [US’larin nano seviyesine getirilmesi
ABD’nin uzun vade planlamalar1 arasinda yer almaktadir. ABD Hava
Kuvvetleri Insansiz Ugak Sistemleri Ucus Plan1 2009-2047 (United States
Air Force Unmanned Aircraft Systems Flight Plan 2009-2047) belgesinde
belirtildigi sekilde Nano-IUS’lar ile bina icerisinde ve disarisinda dinleme,
kesif gozetleme ve muhabere yapilarak istihbarat toplama 6ngoriisii oldukga
dikkat cekicidir.? Nitekim ABD Hiikiimeti tarafindan desteklenen proje
kapsaminda ince ve kiigiik sivrisinek goriiniimlii TUS’lar hassas kamera ve
mikrofon ile donatilarak istihbarat elde etmek iizere gelistirilmeye
baglanmugtir.® Ayrica ABD lleri Savunma Arastirma Projeleri Ajansi
(DARPA) ve Massachusetts Teknoloji Enstitiisi (MIT) isbirligi ile
gelistirilen Nano-IUS projesinde, daha larva asamasinda olan kelebeklerin,

Israil’in Nanoteknoloji ¢alismalari igin bkz : http://www.nanoisrael.org/. Ayrica Iran’mn calismalari
icin de bkz :<http://www.nanotech-now.com /news.cgi?story id=46896>, (Erisim tarihi :
17.12.2018).

Ayrintili bilgi i¢in bkz : United States Air Force Unmanned Aircraft Systems Flight Plan 2009-
2047, <http://www.fas.org/irp/program/collect /uas_2009.pdf>, Headquarters, United States Air
Force,Washington DC, (Erisim tarihi: 17.12.2018).

S6z konusu bilginin ayrintilari igin bkz: <http://www.hoaxorfact.com/ Technology/tiny-robot-
mosquito-drones-being-researched-by-the-us-government.html>, (Erigim tarihi: 21.12.2018).
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sinir sistemlerine nano seviyesinde sensorler enjekte edilerek kesif ve
gozetleme faaliyetlerinde kullanilmasi hedeflenmektedir (Richards, 2007).
Afganistan’da kullanilmak Ingiliz ordusu tarafindan gelistirme calismalari
devam eden minyatiir helikopter, terérizme karsi miicadele icin etkili bir
sistem olarak griilmektedir.*

Kara Kuvvetlerinin daha ¢evik ve daha etkin olabilmesi i¢in oncelikle
agirhik problemi ¢o6ziilmelidir. Nanomalzemeler bu yonde gelistirilecek
¢oziimlerin basinda gelmektedir. Kara Kuvvetlerinin envanterinde yer alan
silah sistemlerinin agirliklari, nanomalzemeler vasitasiyla azaltilabilir. Ayni
zamanda harekat alaninda askerlerlerin tasidiklari yiiklerin agirliklarinin
azaltilmasi biiyiik bir avantaj saglayabilir. Nanoteknoloji ile hafiflestirilen
ve saglamlagtirilan zirhlar, askerin bekasin artirict etki yapabilecektir. Ayni
sekilde nanokaplamalar kullanilarak askeri sistemlerin elektromanyetik
teshisleri azaltabilecektir (Czerwinska, 2014).

Deniz Kuvvetlerinde nanoteknoloji ArGe ¢alismalari, deniz sartlarina
uygun akilli malzemelerin iiretimi igin siirdiiriilmektedir. Bu kapsamda,
karistirmaya karsi antenler, insan makine arayiizleri, bilgisayarlar,
muhabere, kimyasal ve biyolojik tehditleri tespit edebilen sensorler,
meteorolojik ve osinografik degerlendirmeyi destekleyen cihazlarin {iretimi
Deniz Kuvvetlerinin nanoteknolojiden beklentileri arasinda yer almaktadir.
Gemiden-gemiye veya gemiden-havaya atilabilen flizeler ile diger taktik ve
balistik akilli filizelerin nanoteknoloji kullanilarak {iretilmesi ArGe
caligmalarnin diger hedefleri arasinda bulunmaktadir. Nanokompozit
yapilar ve bilesenler, celikten daha saglam ve daha hafif bir ozellik
gostermektedir. Yapisal nanokompozitler, gelistirilmis regineler, yapisal
giiclendirilmis fiberler, dolgu ve kopiik malzemeleri, yapistiricilar, akilli ve
adapte edilebilir malzemeler kullanilarak daha hafif ve daha saglam
gemilerin  {iretilebilmesi ~ miimkiindiir. ~ Ornegin, Isve¢  Kraliyet
Donanmasinin = “Visby” sinifi korveti, gili¢lendirilmis sandvig tarzi karbon
fiberlerden olusan diinyanin tek goriinmezlik teknolojisine sahip korveti
olarak bilinmektedir. S6z konusu fiberler, gemiye yapisal olarak hafiflik,
daha fazla yiikleme kapasitesi, gelistirilmis kenarlar, yiiksek sok emici

* S6z konusu helikopter 10 cm uzunlugunda ve 17 gr agirhigindadir. Uzerinde ii¢ adet minyatiir

kamera bulunmaktadir, Bu hava aracma iligkin video gOriintiisi ig¢in  bkz:
http://www.telegraph.co.uk/news/uknews/defence/9869468/Black-Hornet-British-Army-unveil-
latest-weapon-against-the-Taliban.html>, (Erisim tarihi: 21.12.2018).
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ozellik, yiksek hiz, daha uzun menzil ve daha diisik manyetik imza
(taninma) avantajlari saglamaktadir (Nitschke, 2005).

Hava Kuvvetlerinin kuvvet artirict unsurlari olarak goriilen komuta-
kontrol, hava ulastirmasi, elektronik harp, havada yakit ikmali, istihbarat,
gozetleme ve kesif yetenekleri, ugaklarin ve ugus sathasinin her
kademesinde yer alan birimlerin harekat kabiliyetlerinin artirilmasina
olumlu katki saglamaktadirlar. Nanoteknoloji bu unsurlara yonelik yapacagi
destek ile 6nemli kuvvet ¢arpani haline gelebilecektir. Nanoteknoloji, Hava
Kuvvetlerinin sahip oldugu silah sistemlerine hafiflik, hiz ve gériinmezlik
ozellikler saglayacaktir. Nanokompozit malzemelerle hafifletilmis gévde ve
nanomalzemelerle  giiclendirilmis  motor  giicii  sayesinde hava
platformlariin hizi, menzili ve servis tavani biiyiik oranda artirilabilecektir.
Hiza ve zamana dayali harekat icra eden Hava Kuvvetlerinin radarda tespit
edilememesi, harekatin basarist agisindan 6nemli bir imkan ve kabiliyettir.
Nanokompozitler ve radar 1sinlarini tamamiyla absorbe edebilen ultra ince
nanokaplamalar ile daha hafif, daha hizli ve iistiin goriinmezlik teknolojisine
sahip ugaklarn gelistirilmesi mimkiin olabilecektir. Gelecegin Hava
Kuvvetleri; hafif, nanosensorler ile techiz edilmis ve goriinmezlik
teknolojisine sahip hava araglarindan olusacak, bu sayede taarruzi ve
savunma giiciinde ¢ok 6nemli gelismeler saglanabilecektir. Diger taraftan
nanoteknoloji sayesinde hava araglari; performans, hiz, giic ve giivenlik
acisindan Ustiin 6zelliklere sahip olurken bakim araliklar1 arasindaki siirenin

artmasi ile bakim maliyetlerinde 6nemli azalmalar olacaktir (Czerwinska,
2014; Sayler, 2015).

Uzay, nanoteknolojinin bir bagka gelisim alanlarindan birisidir. Uzay
calismalar1 kapsaminda akla gelen ilk kurulus olan NASA’nin Ames
Aragtirma Merkezinde, nanoteknoloji alaninda ¢ok Onemli arastirmalar
yapilmaktadir. Ames Arastirma Merkezinin nanoteknoloji ¢alismalari, ¢ok
kiiciik ve giiclii sensorler ile bilgi depolama sistemleri tizerine odaklanmistir
(NASA, 2015).

Yukarida ifade edilen bilgiler dogrultusunda nanoteknolojinin askeri
alana iligkin gliclii ve zayif yanlar ile gelecekte bu alanda yaratilacak
firsatlar ve tehditlerin ortaya cikarilmasi (Tablo 1), bu yeni teknolojiye
yonelik hazirliklarin bugiinden yapilmasini gerekli kilmaktadir.
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Tablo- 1. Nanoteknoloji i¢in Giiglii, Zayif, Firsat ve Tehditler (GZFT) Analizi

Giiclii Yonler Zayif Yonler
* Hizli, gevik, saglam ve akilli sistemler | * Teknolojik yetersizlik
* Hassas istihbarat, kesif ve gozetleme | * Arastirmaci eksikligi

* Kuvvet ¢arpam etkisi * Kaynak sorunu
* Asimetri etkisi * Somut Uriin yetersizligi
* Standart eksikligi
Firsatlar Tehditler
* UJlke giivenliginin saglanmasi * Asimetri etkisi
* Ekonomik gii¢ kazanimi * Suclu ve terdristler tarafindan kullanimi
* Gii¢ dengesi yaratilmasi * Insan sagligina zarari
*Tekel nedeniyle iilkelerin  diger | * Istikrarsiz silahlanma yarist
tilkeleri bagimli hale getirmesi * Minyatiir sensorlerin ¢ogalmasi ile birlikte

kisiye 6zel haklarin korunamamasi
*Tekel nedeniyle iilkelerin sahip olan
tilkelere kars1 bagimli hale gelmesi

SONUC

Nanoteknoloji, devletlerin ulusal ve uluslararasi alanda simetrik ve
asimetrik tehditlere kars1 giivenliklerini teminat altina almalari bakimindan
Oonemli avantajlar saglayabilecektir. Nanoteknolojinin 6nemini kavrayan
devletler, ArGe calismalarinin 6nemli bir boliimiinii bu teknolojik alana
yonlendirmislerdir.

Giivenlik ve savunma sektorii nanoteknolojideki gelismelerden en
fazla etkilenecek alanlarin baginda gelmektedir. Tiirkiye’de bu alana yonelik
bireysel diizeyde girisimler bulunmakla birlikte Devlet-Universite-Sanayi
ticlemesinin heniiz ortak bir paydada bulugamadig1 goriilmektedir.

Nanomalzemeler, nanoaygitlar, nanosensorler ve nanosaglik
uygulamalari, silahli kuvvetlerin nanoteknoloji alaninda yatirim yapma
motivasyonunu tetiklemektedir. Harekat alaninda askerin nanoteknoloji
sayesinde eskisine oranla daha hafif, daha ¢evik ve daha direncli olabilme
ihtimali silahli  kuvvetlerin harekat planlarinda stratejik degisiklikler
yapmasinin oniinii agacaktir.

Nanoteknolojideki gelismelerin ve malzeme 0Ozelliklerinin ¢ok yeni
olmasindan dolay1 bu teknolojinin askeri alandaki etkilerinin heniiz tam
olarak ortaya ¢ikmadigi sdylenebilir. Bir baska ifadeyle bu calismalar ¢cok
gizli yiiritilmekte olup a¢ik kaynaklara yeterince yansitilmamaktadir.
Savunma ve giivenligin saglanabilmesi adina iilkemizin nanoteknoloji
arastirmalarina zaman kaybetmeden baslamasi ve bu yonde milli seferberlik
ilan etmesi gerekmektedir.
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Halihazirda iilkelerin askeri imkéan ve kabiliyetleri ile sahip olduklari
silah sistemleri birbirlerinden ¢ok biiyiik farkliliklar gostermese de
nanoteknoloji gelecekte bu dengeyi bozabilecek bir etkiye sahiptir.
Dolayistyla nanoteknolojinin savunma ve giivenlik alanina getirecegi
potansiyel avantajlar ve riskler simdiden fark edilmeli ve buna yonelik
gerekli altyapilar kurularak karsi tedbirler tiretilmelidir.

Sonug olarak, nanoteknoloji oldukc¢a sessiz bir sekilde nano alemden
makro aleme dogru hizli bir sekilde yol almaktadir. Basta giivenlik alaninda
olmak iizere, yakin bir gelecekte farkli birgok disiplinde kendisine faaliyet
alan1 bulabilecektir. Devletler ve devlet disi1 aktorler arasindan olusabilecek
simetrik ve asimetrik catismalarda, nanoteknolojiye sahip olan tarafin
miicadeleyi kazanma konusunda avantajli duruma gececegi kuvvetle
muhtemeldir. Heniiz bu alandaki ¢alismalar bilim kurgu gibi goriilse de
sonuglar1 ani olarak ortaya ¢ikarak siirpriz etkisi yaratabilecektir.
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PENETRAN ATESLI SILAH YARALANMALARINDA
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Atesli silah yaralanmalarinin mekanizmasi, tedavi yontemleri, bireysel balistik koruma
ekipmanlar: ve mithimmat etkinlikleri tizerine bilimsel ¢alismalar: konu alan Yara Balistigi
bilimi, Dr. Theodor Kocher’in ¢alismalari ile baglamistir. Kocher, yaptigi calismalarla
Uluslararast savas hukukunun da temellerini atmistir. Modern yara balistigi, hukuk, balistik
ve tip bilimlerinin ortak ¢alisma alamdwr. Yara balistigi bilimi, bu disiplinler arasi yapisindan
dolayr tiim diinyada farkli alan uzmanlarmin bir araya geldigi ¢alisma gruplart veya
ozellesmis enstitiiler tarafindan ¢alisiimaktadir.

Bu ¢alisma kapsaminda atesli silah yaralanmalarmin ii¢ temel mekanizmas iizerinde
durulmugtur, Delme (Penetrasyon), Gegici Kavite (Blast Etki) ve Par¢alanma. Delme, mermi
cekirdeginin ve sarapnelin dokular iizerindeki ilk ve temel etkisidir. Bir mermi ¢ekirdeginin
dokuyu delebilmesi i¢in dokunun elastikiyet simwrmni asabilecek bir hiz ile isabet etmesi
gerekmektedir. Bu hiza dokunun “Esik Hiz” degeri denir. Hedefin etkisiz hale gelmesi icin
mermi ¢ekirdeginin en az 30 cm uzunlugunda kavite agmast gerekir, bu sirada deldigi her bir
dokunun egsik hizlar: toplami “Kritik Hiz” degerini olusturmaktadir. Her bir dokunun, mermi
cekirdegi tizerinde yaralanma ozelinde kritik hiz sinirt hesaplanmalidir.

Atesli silah yaralanmasun ikinci onemli mekanizmasi ise Blast etki sonucu olusan
Gegici Kavite dir. Bir mermi ¢ekirdeginin kavite boyunca yer alan dokulara aktardig kinetik
enerji miktari, blast etkinin olgegini belirlemektedir. Blast etki, yiiksek kinetik enerjili uzun
namlulu atesli silah mermi ¢ekirdegi yaralanmalar: ile kisa namlulu atesli silah mermi
cekirdegi yaralanmalari arasindaki temel farki olusturmaktadir. Bu fark, atesli silah
yaralanmasmin tedavisinde ve balistik koruyucu ekipmanlarin tasarlanmasinda kritik oneme
haizdir.

Calisma kapsaminda ele alinan iigiincii atesli silah yaralanma mekanizmas ise
Parcalanma’dir. Mermi c¢ekirdeginin doku disinda veya doku icerisinde parc¢alanmasina
bagl olarak yaralanmanin siddeti artmaktadir. Bu mekanizmalarin bilinmesi ile atesli silah
yaralanmalarina miidahale etkinligi artacagr gibi koruma teknolojilerinin de gelisimi de
saglanacaktir.
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WOUND BALLISTICS IN PENETRATING GUNSHOT INJURIES
Abstract

The wound ballistics focus on the treatment methods of gunshot injuries by developing
on the personal ballistic protection equipment and increasing the effectiveness of ammunition.
The scientific studies of Dr. Theodor Kocher are the initial origin of the modern wound
ballistics, and also he formed the basis for the international the international war law with his
studies. The modern wound ballistics is a common field of study of law, ballistics, and
medicine. Because of this interdisciplinary structure, the science of wound ballistics works
together with working groups which constitutes of various scientific field experts and
specialized institutes.

In this study, three basic mechanisms of gunshot wounds are emphasized; Penetration,
Temporary Cavity (Blast Effect) and Fragmentation. Penetration is the first and basic effect
of bullet and shrapnel on the tissues. A projectile must be hit by a velocity that can exceed the
elasticity limit of the tissue to penetrate the tissue. This impact velocity is called "Threshold
Velocity". In order for the target to be incapacitation, the projectile must penetrate the tissue
and open the cavity at least 30 cm in length. The sum of the threshold velocities of each of the
tissue is a "Critical Velocity". To calculate the critical velocity, the threshold velocities of
each tissue should be calculated separately on the projectile and tissue that is along the
cavity.

The second important mechanism of gunshot injury is the Temporal Cavity resulting
from the Blast effect. The amount of kinetic energy that a projectile transfers to tissues along
the cavity determines the scale of the blast effect. Blast effect constitutes the main difference
between the high kinetic energy rifle bullet and handgun bullet injuries. This difference is
critical in the treatment of gunshot wounds and the design of ballistic protective equipment.

The third firearm injury mechanism covered in this study is Fragmentation. The
severity of the injury increases due to the fragmentation of the projectile outside the tissue
or within the tissue. The effectiveness of treatment in firearm injuries will increase and
ballistic protection technologies will be improved by analysing these mechanism.

Keywords: Wound Ballistics, Gunshot Injuries, Ballistics, Temporary Cavity.

GIRIS

Tarihgesi 800 y1l 6ncesine dayanan atesli silahlarin, 19. yiizyilin ikinci
yarisinda biiylik gelisgme gostermesi ve savas alanlarinda toplu oliimlerin
goriilmesi sonucu, hekimlerin mermi ve sarapnel etkileri konusunda deneysel
calismalar1 baglamistir. Canli hayvan ve simulantlar iizerinde yapilan bu
calismalarda Isvigreli bir cerrah olan Thedor Kocher’in ad1 kisa siire i¢inde 6n
plana ¢ikmustir. Gelistirdigi cerrahi teknik ve cerrahi cihazlar yaninda, tiroit
ve paratiroid iizerine yaptig1 ¢alismalarla, Nobel Tip Odiilii alan ilk cerrah
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b

olmast gibi iyi bilinen yonleri disinda, Kocher, modern “yara balistigi’
biliminin kurucusudur (Fackler ve Dougherty, 1991). Yaptigi deneysel
calismalar ve klinik gozlemleri sonucu, 1868 St. Petersburg Deklarasyonu ile
icerisinde patlayici madde igeren ve yumusak hedeflere isabet ettiginde
patlayarak asir1 yaralanmalara neden olan mermilerin insanlara karsi
kullanilmasini; 1899 1. Lahey Baris Konferans’inda “Dumdum Mermisi”
olarak bilinen ve hedef igerisine girdiginde pargalanan, genisleyen, acili ve
agrili 6ldiirme potansiyeli yiiksek olan 6zel nitelikteki mermi ¢ekirdeklerinin,
savag alanlarinda kullaniminin yasaklanmasi icin gereken bilimsel alt yapiy1
olusturmustur (Greenwood, 2001).

Sekil-1. Disiplinler Aras1 Yara Balistigi (Ogiing, 2013).

Yara Balistigi, ucus hareketi yapan cisimler (mermi ¢ekirdegi ve sagma
taneleri) ile doku arasinda meydana gelen etkilesmeyi incelemektedir.
Balistik, Hukuk ve Tip Biliminin birlikte ¢alistigi detayli ve kapsamli bir
disiplinler arasi bilim olan yara balistigi, giinimiizde harp cerrahisi,
kriminalistik, fizik bilimleri ile de yakinda iliskilidir (Kneubuehl,1997).

Kocher’in temelini olusturdugu modern yara balistigi biliminin iki
yonii bulunmaktadir. Tlki, atesli silah yaralanmalarina yonelik etkin tedavi
yontemlerini gelistirmek, oldiiriicii olmayan veya az oOldiiriicii olan silah ile
miithimmat ve balistik koruyucu viicut zirhlarim gelistirmek. Ikinci yonii ise,
hedefi acisiz ve hizli sekilde etkisiz hale getirecek silah ve mithimmat
gelistirmektir.

Makale kapsaminda yara balistigi biliminin temel 6zellikleri ve atesli
silah yaralanmalariin mekanizmalar1 agiklanacaktir.
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1. ATESLi SILAH YARALARINDA PENETRASYON (DELME)
MEKANIZMASI

Mermi ¢ekirdeginin veya sarapnelin kiitlesi ile dokular1 yirtarak ve
delerek olusturdugu “delme” (penetrasyon); merminin ilk ve temel etkisidir
(Uzar, Giileg ve ark. 1998-a). Viicuda ¢arpan mermi ¢ekirdegi ilk olarak cilt
dokusu ile karsilasir, elastik bag dokusundan zengin deri dokusu, mermi
penetrasyonuna karst ileri derecede direng gosterir. Viicudun farkli
bolgelerindeki deri kalinligma ve esneme kapasitesine gore degisim
gostermekle birlikte bir mermi ¢ekirdeginin cilt dokusunu delmesi igin en az
50-65 m/sn isabet hizina gereksinim vardir (Barach ve Tomlanovich, 1986),
(Cooper ve Ryan, 1990).

Penetrasyona karsi viicut dokulari i¢inde en fazla direnci kemik dokusu
gosterir. Mermi ¢ekirdeginin yassi kemikleri delebilmesi i¢in en az 65-90
m/sn, yuvarlak kemikleri delebilmesi i¢in en az 120-150 m/sn hizda olmasi
gerekmektedir (Barach ve Tomlanovich, 1986), (Uzar, Giileg ve ark. 1998-b).
Kas dokusu mermi ¢ekirdeginin delme hareketine orta derecede direnglidir.
Kas dokusunun direncini artiran faktor, dokunun kendisinden ¢ok, {izerini
orten “fasya” tabakasidir. Bu tabaka karm 6n duvarinda belirgin ve giiglii,
kasik bolgesinde ise en zayiftir. Bu nedenle isabet hizi ileri derecede azalmis
mermi ¢ekirdegi ayn1 hizla isabet ettiginde karmn 6n duvar i¢inde kalirken,
kasik bolgesinden viicut bosluklara girebilir (Uzar, 2002). Mide ve bagirsak
gibi ici bos organlar duvar yapilar1 ve hareketli olmalart nedeniyle
penetrasyona karsi, kas dokusundan daha direnglidir (Uzar, 2002). Karaciger,
beyin gibi organlar penetrasyona karsi son derece duyarlidir. Bir mermi
genellikle bu organlar1 biitiiniiyle delerek dokuyu terk eder (Barach ve
Tomlanovich, 1986), (Cooper ve Ryan, 1990).

Bir mermi ¢ekirdeginin veya sarapnelin bir dokuyu delebilmesi, isabet
edilen dokunun elastikiyet smirin1 yenebilecek hiza, kinetik enerjiye ve
kinetik enerji yogunluguna baglidir. Her bir dokunun delinebilmesi igin
gereken minimum hiz “Esik” hiz olarak tanimlanmaktadir. Mermi
cekirdeginin veya sarapnelin kavite boyunca isabet ettigi ve deldigi her bir
dokunun esik hizlarinin toplami “Kritik Hiz” olarak tanimlanmaktadir.
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Ornegin, insan viicudunda beyin, kalp gibi ilk anda 6liime neden olabilecek
yasamsal organlar yassi kemiklerle korunmustur. Mermi ¢ekirdeginin cilt ve
kemik dokusunu delebilmesi igin cilt ve kemik dokusunun elastikiyet sinirlari
“Esik Hiz”, mermi c¢ekirdeginin beyne ulasarak tahribat olusturmasi igin
gereken minimal hiz sinir1 ise ‘Kritik Hiz’ olarak isimlendirilir (Uzar, 2002).

Kritik hiz 6liime neden olabilecek oOldiiriicti hiz sinirmin baslangig
noktasidir. Merminin agirligina, yapisina, hedef olan sahsin ¢ocuk veya
eriskin olmasina, doku ozelligine gore degisim gostermekle birlikte, Kritik
hizin en az 80-110 m/sn oldugu kabul edilir (Beat, Robin ve ark. 2011),
(Uzar, 2002), (Barach ve Tomlanovich, 1986). S6z konusu kritik hiz
simnirindan yola ¢ikarak FBI tarafindan 1987 yilinda gerceklestirilen Yara
Balistigi Calistay1 sonrasinda mithimmat test protokolii hazirlanmistir. Buna
gore bir hedefin etkisiz hale gelmesi i¢in mermi ¢ekirdeginin hedef icerisinde
en az 30 cm delme gergeklestirmesi gerekmektedir (Sanow ve Sanow, 1992).
Kritik hiz sinir1 6zellikle Adli Tip agisindan 6nemlidir.

Atesli silahlar ve mermi 6zelliklerini belirten brosiir ve kataloglarda
siklikla ‘Etkin Menzil” veya “Etkili/Tesirli Mesafe’ deyimine rastlanilir.
Havada ucan her mermi yer c¢ekimi nedeniyle hizindan bagimsiz olarak
ortalama ¢eyrek saniyelik ugusta 1 foot (30 cm), yarim saniyede 4 feet (120
cm) ve bir saniyede 16 feet (5 metre) ylikseklik kaybeder ve mesafenin
uzunluguna bagl olarak nigan alinan yerin daha altina ¢arpar (Heard, 2008).
Piyade tiifeklerinde bu durum goz Oniine alinarak uzun mesafeli atislarda
namluyu hedef noktadan daha yukari kaldiran nisangahlar ve diirbiinler
bulunur. Ancak Luger 08, Bochard C60 1914 Model Browning yari otomatik
tabancalart disinda genellikle bu sistem yoktur, silahlar 25 metreye
sifirlanmustir ve atic1 1 metre ile 25 metre arasina ayni sekilde nisan alir veya
kullanicinin deneyimine gére namluyu hedeften biraz kaldirir. Bu durumda
mermi g¢ekirdegi her iki mesafedeki hedef lizerinde farkli yerlere isabet eder.
Olusan yiikseklik kaybinin tolerans smir1 genelde 20-30 cm’dir. Bu
miktardaki ytlikseklik kaybini tabanca mermileri 60-75 metre iginde
gosterirler ve genellikle bu mesafe tabanca mermileri i¢in etkin menzil olarak
kabul edilir (Heard, 2008).
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Etkin menzil, atesli silahin {izerindeki mevcut nisangah sistemiyle nisan
alinarak istenilen noktanin vurulabildigi mesafedir. Bu mesafe tabancalar i¢in
ayn1 zamanda sifirlama mesafesi de olan 25 metredir. G3 piyade tiifegi icin
etkin menzil, ayarlanabilir gez vasitasiyla en son 400 metredir. Silaha
takilacak bir diirbiin ile bu mesafe arttinlabilir. (Ogiing, 2013). Fakat
terminolojik bu deyim genellikle ‘6ldiiriicii menzil’ olarak yanlis yorumlanir
ve uzun mesafelerden olusan 6lim ve yaralanmalarda hukuksal sorunlara
neden olur. Oysa 50-75 metre i¢inde tabanca mermileri hizlarinin ancak %10’
unu kaybeder (Sanow ve Sanow, 1992). Ulkemiz kosullarinda sivil toplumda
sayilart hizla artan tabancalarin 6nemli bir kismi 9 mm c¢apinda giicli
silahlardir ve 350 metre i¢inde kafatas1 ve gogilis yaralanmasi sonucu Sliime
neden olabilirler (Di Maio, 2015). Oldiiriicii menzil tanimimin literatiirdeki
karsilign ~ “Etkili/Tesirli  Menzil”  tanimidir.  Mermi  ¢ekirdeginin,
Cilt+Kas+Kemik dokusunu delerek viicut igerisinde asgari 30 cm derinliginde
kavite acarak, hayati organlara ulasabilecegi “Kritik Hiza/Kritik Enerjiye”
sahip oldugu en son mesafedir. Bu mesafe, silah ve kullanilan mithimmatta
bagli olmakla birlikte hedefte mermi ¢ekirdeginin isabet ettigi noktaya da
baghdir (Ogiing, 2013).

Av tiifekleri, teorik olarak av amagl yapilmalarina ragmen son yillarda
ozellikle kisa namlulu, otomatik ve yar1 otomatik pompali ¢alisma
sistemlerine sahip modellerin yaygmn olarak iiretilmesi, bu silahlarin adli
olaylarda kullanimini artirmistir. Bu nedenle bir¢ok iilkede, av tiifeklerinin
ruhsat sartlarin1 yivli-setli diger atesli silahlar gibi zorlagtirmistir. Ulkemizde
ise 2521 Sayili Avda ve Sporda Kullanilan Tiifekler, Nisan Tabancalari ve Av
Bigaklarinin Yapimi, Alimi, Satimi ve Bulundurulmasina Dair Kanuna gore
av tifeklerinin edinilmesi diger atesli silahlarin edinilmelerine ve
ruhsatlandirilmalarina gére daha kolaydir.

Av tiifekleri “diistik hizli” mermi grubu iginde yer almalarina karsin,
gercekte namlu ¢ikis hizlari tabanca mermilerine gore daha yiiksektir (400
m/sn) (Breitenecker, 1969). Av fisekleri igerisinde yer alan sagma taneleri,
cap ve yapilarina gore farkli delme (penetrasyon) ozelligine sahiptir. Caplari
3,5 mm’den kii¢iik sagmalar kus sagmasi (birdshot) olarak isimlendirilir.
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Sagma tanesinin c¢apina bagl olarak her bir av fisegi iginde 20-1200 arasi
sagma tanesi bulunabilir. Kus sagmasi da olsa, av tiifekleri ilk 5-10 metre
icinde kullanimda olan biitiin piyade tiifeklerinden daha biiyiik etki gostererek
10-25 cm gapinda genis yaralanmaya ve ¢oklu organ tahribatina neden olurlar
(Wasserberger ve Balasubramaniam, 1988). Dokularin igine giren yiizlerce
sagma tanesi, tabanca ve piyade tiifegi mermisine oranla dokuya daha ¢ok
Kinetik enerji transfer ederck tahribatin siddetini artirir. Ayrica bu sagma
tanelerinin her biri bagimsiz bir mermi ¢ekirdegi gibi davranarak yaralanan
organ sayisini ve ayni organda meydana gelen perforasyon (delip gegme/ tam
delinme) sayisim yiikseltir (Breitenecker, 1969), (Wasserberger, 1988).
Domuz sagmasi olarak halk arasinda bilinen buckshot, (geyik sagmasi), 4-12
mm arasinda 9 degisik ¢apta iiretilmektedir. Her bir sagma tanesi igin etkileri,
kiiglik caplarda tabanca, biiylik caplarda piyade tiifegi mermi c¢ekirdeginin
etkisi ile kiyaslanabilir. Av tiifeklerinde atilan fiseklerin, adli olaylarda av
tiifeklerinin kullanimimin ortaya koydugu bir diger énemli tehdit ise, yivli-
setli atesli silahlardan farkli olarak ¢ok ¢esitli 6zel sekil ve nitelikteki nesneyi
atabilen bir namluya sahip olmalaridir. Ornek vermek gerekirse, kisiler av
fiseginin olgiilerine uygun olmak kaydiyla istedikleri ebatta ve sekilde kursun
nesneleri kendileri hazirlayarak av fiseginin igerisine yerlestirebilirler. Bu
sayede yaralama potansiyeli ¢ok yiiksek, uzun menzile gidebilen ve hedef
icinde parcalanabilen 6zel mermi tiirlerinin tiretilmesi miimkiindjir.

Sarapneller, top mermilerinde, el bombalarinda ve giiniimiizde el yapisi
bombalarda kullanilan, par¢a tesiri amagh ¢elik veya kursundan imal edilen,
diizenli veya diizensiz sekilleri olan ve klasik savaglarda istatistiksel olarak en
fazla yaralanmaya neden olan 6zel sekil ve nitelikli nesnelerdir (Giannoun ve
Baldan, 2010), (Trouwborst A, Weber BK, ve ark.1987). Sarapnellerin
agirliklar 0,1-2 gram, ¢ap ve uzunluklart 1-5 mm arasinda degigmektedir.
Top mermileri veya bombalar hedef iizerinde patlayarak ¢evreye ¢ok sayida
sarapnel yayarlar. Diisiik ¢ap, uzunluk ve agirliklarina ragmen sarapnellerin
ilk hizlar piyade tiifek ve tabancalardan ¢ok daha fazladir (1200-1500 m/sn).
Ancak aerodinamige uygun olmayan yap: ve diisiik agirliklari nedeniyle kisa
mesafe icinde hiz kaybederler. Fakat patlama merkezinden itibaren ilk 25-40
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metre iginde cilt ve kemik dokusunu delebilecek kritik hiz sinirina sahiptirler.
Bu nedenle bu sarapneller 50-80 metre ¢apindaki daire iginde 6ldiirticti kabul
edilirler (Hodalic, Svagel, ve ark.1999), (Uzar, 2002).

Sarapneller ile benzer etki gosteren bir diger silah grubu da havali
silahlar ve bunlarin miihimmati olan diabollerdir. Ozellikle iilkemizde
ergenlik doneminde g¢ocuklar tarafindan bir oyuncak gibi kullanilan havali
silahlarin satis1, tasinmasit ve kullanilmasma iliskin yasal bir sinirlama
bulunmamaktadir (Ogiing, Ozer, ve ark. 2014). Giiniimiizde kullanilan havali
silah diabolleri 4,5 mm (.177 cal.), 5,08 mm (.20 cal.), 5,58 mm (.22 cal.) ve
6,35 mm (.25 cal.) olmak tizere dort farkli ¢apta 0,74 gram ile 2 gram
arasinda degisen agirliklarda iiretilmektedir. S6z konusu diabollerin namlu
¢ikis hizlart ise 100 m/sn ile 300 m/sn arasinda degisebilmektedir. S6z konusu
bu hiz degerleri 6zellikle c¢ocuklar icin gegerli olan kritik hiz sinirinin
iizerindedir ve cilt ile adale dokusunu rahatlikla delebilir (Ogiing, 2014),
(Digiulio, Kulick, ve ark. 1985).

Insan viicudunda penetran yaralanmalara karst en duyarli organ
gozlerdir. 50 m/sn hizla goze garpan diabol g6z dokularinda perforasyona
neden olabilir (Bratton SL, Dowd MD, ve ark. ,1997). Cogu silah gibi havali
tiifeklerde de yasanan gelismeler neticesinde 300 m/sn hiza erisen diaboller,
230 m/sn ile 260m/sn arasinda namlu agzi hizi olan 7,65x17mm ¢apindaki
mermi ¢ekirdeklerinden daha etkili hale gelmistir. Bu nedenle havali tabanca
ve tiifekler bir oyuncak degil, cocuklarin elinde sorumsuzca gezen tehlikeli ve
oldiiriicii bir silahtir, yasalarda bu yonde diizenlemeler yapilmalidir (Ogiing,
Ozer ve ark. 2014).

Mermi ¢ekirdegi, sagma tanesi veya sarapnel, belirli bir hizla cildi
delerek viicut dokulari icerisinde ilerlerken kiitlesi ile dokular1 yirtarak veya
yer degistirterek arkasinda, atesli silah yaralanmasinin ikinci mekanizmasi
olan “Kalict Kavite” olarak bilinen yara yolunu (traje) olusturur (Fackler,
Malinowski, 1985), (Di Maio, 2015). Bir nesnenin delme giiciinii, sahip
oldugu kinetik enerji miktar1 (% m.v?) belirler ve agirlik kilogram, hiz
saniyede metre olarak alinirsa, birim sonug¢ Joule olarak tanimlanir (Uzar,
Giileg ve ark. 1998-a), (Barach ve Tomlanovich, 1986), (Cooper ve Ryan,
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1990). Kinetik enerjinin, mermi ¢ekirdegi hizinin karesi oraninda artmasi
nedeniyle genellikle atesli silah ve mermi gekirdegi tasariminda namlu agzi
hizi 6n plana ¢ikar. Bu duruma 6rnek olarak ayni ¢ap (9,63 mm) ve ayni
agirlikta (9,10 gram) olan iki mermi g¢ekirdegini ihtiva eden .38 Special ile
357 Magnum fiseklerinin karsilastirilmasinda; .38 Special figseginde 0,43
gram barut bulunurken, .357 Magnum fiseginde 0,76 gram barut
bulunmaktadir. Her iki fisekte aym silahtan atildiginda barut miktarindaki
farkin namlu agz1 hizina ve kinetik enerji miktarina yansimasi; .38 Special
fiseginin hizinin 249 m/sn, kinetik enerjisinin 282J oldugu, .357 Magnum
fiseginin hizinin 369 m/sn, kinetik enerjisinin 619J oldugu goriilmektedir
(DeMUTH, 1974).

Fakat bir merminin etkisini belirleyen tek faktor sahip oldugu kinetik
enerji miktar1 degildir. Mermiler arasindaki enerji farki matematiksel olarak
yara yolu uzunluguna yansimaz. Ormegin 7,62x51mm piyade tiifegi
mermisinin (NATO M80 KE: 3.572J) kinetik enerjisi, 9x19mm (KE: 533J)
tabanca mermisine oranla yaklasik olarak 6 kat daha fazladir. Ancak kinetik
enerji miktarindaki bu oransal fark, karin bolgesine isabet eden ve yumusak
dokularda kavite olusturarak viicudu delip gegen 9x19 mm ¢apindaki bir
mermi ¢ekirdegine karsin, sahip oldugu kinetik enerji miktari dikkate alinarak
yumusak dokularda kavite olusturan 7,62x51 mm c¢apindaki bir mermi
cekirdeginin art arda 2’den fazla insan viicudunu perfore edebilmesi
beklenemez.

2. ATESLi SILAH YARALARINDA BLAST ETKi ve GECICI
KAVITE MEKANIZMASI

Atesli silah yaralanmasinin siddet ve derinligini belirleyen en 6nemli
etken mermiden dokuya olan enerji transferidir (Fackler,1988), (Barach ve
Tomlanovich, 1986), (Uzar, Giileg ve ark. 1998-a). Mermi ¢ekirdeginin sahip
oldugu kinetik enerji miktarindan dokulara transfer edilen ve delme hareketi
sirasinda harcanan kinetik enerjiye, “Etkili Kinetik Enerji” denir (Formiil-1)
(Fackler,1988), (Barach ve Tomlanovich, 1986), (Uzar, Giileg ve ark. 1998-
a), (Cooper ve Ryan, 1990).
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KEgp = 1/2 .m. (Visabet - VClkls)z

Formiil-1. Etkili Kinetik Enerji Degeri

Mermi c¢ekirdeginden dokuya aktarilan etkili Kkinetik enerji; mermi
¢ekirdeginin hizinin yaninda, agirligi, sekil ve dizayni, yapildigi metal ve
yaralanan dokunun 6zelligine gore farklilik gosterir ve mermi ¢ekirdeginin
dokuda verecegi hasarin siddetini belirler (Barach ve Tomlanovich, 1986),
(Uzar, Giileg ve ark. 1998-a), (Cooper ve Ryan, 1990). Tabanca ve piyade
tifegi mermilerinde dokuya aktarilan enerji transferleri yukardaki degisken
faktorlere bagl olarak % 20-100 arasindadir.

Kalic1 kavite genisligi, mermi cekirdeginin veya sarapnelin capi ile
uyumlu olarak cilt, kas, bagirsak, akciger, kemik dokusu ve doku
simulantlarinda genellikle, tabanca mermisi ¢ekirdegi igin 7-10 mm, sarapnel
icin 2-5 mm arasinda degisir. Blast etki, kinetik enerji degerlerinin az
olmasindan dolay1 tabanca mermi ¢ekirdekleri ve sarapnel pargalari, doku
tizerinde agirlikli olarak kiitleleri ile delme ve yirtma hareketleri sonucunda
tahribata neden olurlar (Barach ve Tomlanovich, 1986), (Uzar, Giileg ve ark.
1998-a), (Cooper ve Ryan, 1990). Etkilenen doku veya organin yasamsal
fonksiyonlarina gore yaralanmanin siddet, boyut ve sonuglart degisir.
Tabanca mermisine bagli yaralanmalarda, Oliim oranlari, kafatasi
yaralanmasinda % 60-80, 6nden gdgiis yaralanmalarinda %30, yandan gogiis
yaralanmalarinda %40-45 ve karin yaralanmalarinda %10-14’tir (Uzar,
2002), (Trouwborst A, Weber BK, ve ark.1987).

Piyade tiifegi mermilerinde kalict kavitenin genisligi, viicut dokularinin
ozelligi, kavitenin uzunlugu ve doku iginde harcanan enerji oranina goére

farklilik gosterir. Piyade tiifegi mermileri sahip olduklari yiiksek kinetik
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enerjinin biiylik kismini gegici kavite olusturmak igin harcarlar. Genel olarak
“Blast Etki” olarak bilinen gegici kavite, mermi g¢ekirdeginin yumusak
dokular iginde olusturdugu basing dalgalar1 ile meydana gelir (Peters ve
Sebourn, 1996), (Fackler, 1986) (Uzar, 2002).

Giinlimiizde kullanilan sivil ve askeri amagli kisa ve uzun namlulu
atesli silahlarin namlularinda “Yiv-Set” olarak isimlendirilen ve mermi
¢ekirdeginin havadaki hareketi sirasinda denge i¢in ihtiya¢ duyacagi agisal
hizi saglayan girinti ve ¢ikintilar bulunmaktadir. Mermi ¢ekirdeginin
namludaki hareketi sirasinda kazanacagi acisal hizi  80.000-120.000
devir/dakika arasindadir. Bu hiz, tam kapasite ¢alisan igten yanmali bir
motorun iirettigi agisal hizdan yaklasik olarak on kat daha fazladir (Peters ve
Sebourn, 1996), (Fackler, 1986) (Uzar, 2002).

Mermi c¢ekirdegi ile namludaki yiv-setler arasindaki bosluktan sizan
yiiksek sicaklik ve basingli barut gazi, mermi ¢ekirdeginden 6nce namluyu
terk ederek namlu agzindan itibaren yaklagik 30 — 100 cm mesafede
tiirblilansh bir ortam olusturur. Mermi ¢ekirdegini terk ettigi anda s6z konusu
tiirbiilansli bolgeden gecer. Bu sirada mermi ¢ekirdeginin dengesi bozulur ve

ucus hattindan 1° — 12° arasinda sapma gerceklesir.

Mermi ¢ekirdeginin havada dengeli olarak hareket edebilmesi i¢in
kendi ekseni etrafinda donmesinin saglanarak agisal hiz ve statik dengenin
(SD) (Jiroskopik) kazandirilmasi gerekir. Statik denge; namludaki yiv-setin
mermi ¢ekirdegine kazandirdigr agisal hizinin “w”, barutun yanmasiyla agiga
c¢ikan dogrusal hizina “v” oranidir. Statik dengenin saglanmasi icin agisal hiz
ile dogrusal hiz arasindaki oranin 1’e yakin, ancak 1’den biiyiik bir deger
olmasi gerekmektedir. SD degeri 1’e¢ (Formiil-2) yaklastikga mermi
¢ekirdeginin Jiroskopik dengesi de artar (Rinker, 2005).
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. = I (w.d)z( 2.1, )>1 g _W>1
b= L) \vy ) "\p.m.d5 Cy, b=y

Formiil-2. Statik Denge Formiilii (Nennstiel, 1999).

Mermi ¢ekirdegi namluyu terk ettigi sirada (namlu agzinda), sahip
oldugu dogrusal hizi, agisal hizindan daha fazladir. Bu durumda “SD” degeri
1’den kiigiik ve mermi gekirdegi dengesizdir. Namludan uzaklastikca daha
fazla hava direnci ve yercekimine maruz kalan mermi ¢ekirdeginin, dogrusal
hizi “v” siirekli olarak azalacaktir. Bu sayede “SD” degeri artarak 1’e
yaklasacak ve mermi ¢ekirdeginin ugus hattinda Jiroskopik dengeye ulasmasi

saglanacaktir.

Havada statik denge konumda hareket eden mermi ¢ekirdegi, hedef
dokuya isabet ettiginde heterojen yogunluk degerlerine ve elastikiyet
sinirlarina sahip dokular ile karsilasir. Diisiik yogunluktaki havadan (1,18
kg/m?) yaklasik 800 kat daha yiiksek yogunluklu (ortalama yogunluk 1.060
kg/m®) dokuya isabet ettiginde mermi ¢ekirdegi ani sekilde dogrusal hizini ve
kinetik enerjisini kaybedecektir. Mermi ¢ekirdeginin dogrusal hizinin birden
bire azalmasi durumunda yiiksek acisal hizindan dolayr “Asir1 Denge”

konumuna geger.

Havada belirli bir denge i¢inde ucan mermi, viicut dokularma girdigi
anda diizensiz olaylarla karsilagir. Merminin ugusu sirasinda karsilastig
diren¢ kuvveti, ortamin yogunlugu ile dogru orantili olarak artig gosterir.
Diigiikk yogunluklu hava (1.18 kg/m3) icinde mermiyi dengede tutan
Jiroskopik etki baskindir. Havadan 800 kat daha yogun viicut dokularinda
(1060 kg/m3) merminin karsilastig1 diren¢ kuvveti de ayni oranda artar (Uzar,
Dakak ve ark. 2003-b). Bu ani frenlemenin sonucu olarak mermi ¢ekirdegi
ekseninde 2° — 4° derecelik bir sapma gergeklestirir. Bu sapma degeri ilk
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bakista kiiglik ve tolere edilebilir nitelikte oldugu degerlendirilirken, sz
konusu sapma mermi ¢ekirdeginin doku igerisinde takla atmaya baslamasi
icin yeterlidir. Takla hareketi ile mermi ¢ekirdeginin doku igerisinde
karsilastig1 direncin siddeti ile bu direnci yenmek i¢in harcadig kinetik enerji
miktar1 da degismektedir. Mermi ¢ekirdegi en diisiik kesit alaninin oldugu ug
kismu ile dokuya isabet ettiginde birim alana uyguladig: kinetik enerji miktart
yogunlugu yiiksektir; bu sayede daha az dokuya daha az enerji aktararak
hedef derinliklerine ulagilabilecektir. Takla ile birlikte (0° — 90°) (Sekil-2 ve
Sekil-3) mermi ¢ekirdeginin dokuya temas eden ylizey alani genisler ve
kinetik enerji yogunlugu azalir. Bu durumda dokuyu delebilmek i¢in mermi
cekirdeginin daha fazla kinetik enerjiyi dokuya aktarmasi gerekmektedir. Bir
baska ifade ile agirlik ve hiz degiskenlerini sabit birakmak kaydiyla, dokuyu
u¢ kismu ile delen bir mermi ¢ekirdegi ile takla atan bir mermi ¢ekirdegine
dokunun uygulayacagi direng 8 — 10 kat arasinda artacaktir; buna bagli olarak
mermi ¢ekirdeginin doku icerisinde harcayacag kinetik enerji miktar1 da aym
oranda artacaktir (Peters ve Sebourn, 1996), (Fackler, 1986), (Ogiing, 2013).

Geeglcl Kawite

'l

Kewilte

Sekil-2. Mermi Cekirdeginin Doku Igerisinde Statik Dengeyi
Kaybetmesi ve Gegici Kavitenin Olusumu (Ogiing, 2013).
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Sekil-3. 7,62x51mm Mermi Cekirdeginin Balistik Mum Yumusak Doku
Simiilant1 Igerisinde Statik Dengesini Kaybetmesi ve Takla ile Gegici
Kavitenin Olusumuna Ait Yiiksek Hizl1 Kamera Gériintiisii (Uzar Al. Ozer T.
ve Ogiing G. Yara Balistigi Deneylerine Ait Goriintii, 2015)

Mermi ¢ekirdeginin doku icerisindeki hareketi sirasinda sahip oldugu
kinetik enerji miktarinin ancak %1°i 1s1 enerjisi olarak harcanir. Ayrica,
havadaki hareketi sirasinda yiizey sicakhg 110° — 150° olan mermi
cekirdeginin dokular igerisinde 1/500 saniye i¢inde olusturdugu termal etki
Oonemsiz derecede azdir (DiMaio, 2015). Bu nedenle bitisik atislardaki barut
gaz1 yaniklar1 hari¢, bir mermi ¢ekirdegi dokular1 yirtarken, yanik etkisi
gostermez (Fackler, 1988), (Uzar, Giileg ve ark. 1998-a), (DeMUTH, 1974).

Mermi ¢ekirdegi tarafindan dokuya aktarilan kinetik enerjinin %99°u
basing dalgalar1 olusturur. Dokuya aktarilan kinetik enerji miktar1 arttikga,
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kavite etrafindaki dokular, kavite merkezinden disariya dogru uzaklasir ve
gecici  kaviteyi (Temporary Cavity) olusturur. Gegici kavite mermi
¢ekirdeginin dokunun igerisinden gegmesinin akabinde olusmaya devam eder
ve milisaniyeler (3-4 milisaniye) igerisinde ¢okerek daimi kavite seklini alir
(Cooper ve Ryan, 1990), (Peters ve Sebourn, 1996). Gegici kavite olusumunu
saglayan basing dalgasina Blast Etkisi ismi verilmektedir. Mermi ¢ekirdeginin
capt ile boyu arasindaki oran arttik¢a, takla hareketine bagli olarak darbe
yiizeylerindeki fark ta artar, bu nedenle ¢api ile boyu arasindaki fark az olan
tabanca mermi ¢ekirdeklerinin gegici kavitesi ile ¢ap1 ile boyu arasindaki oran
fazla olan tiifek mermi cekirdeklerinin gecici kavitesi arasinda ¢ok belirgin
fark goriilmektedir. Gegici kavitenin ¢api, kalici kavitenin ¢apindan daha
genistir (Peters ve Sebourn, 1996), (Fackler, 1986), (Uzar, Dakak ve ark.
2003), (Ogiing, 2013).

Gegici kavitenin baslama, maksimum hacme ulasma ve sona erme
mesafesini mermi ¢ekirdegi ve dokuya ait 6zellikler belirler. Sarapnellerin
meydana getirdigi gecici kavite 6nemsiz derecede kiigiiktiir. Bunun sonucu
olarak kaviteye duyarli karaciger ve beyin dokulart ve yumusak kas
dokularinda sarapneller kendi kiitlesi ile delme etkisi gosterirler (Uzar, 2002).
Sarapneller, sahip oldugu kinetik enerjiyi dokuda kisa mesafe igerisinde
kaybetmeleri nedeniyle genellikle doku iginde kalirlar ve 5 mm ¢apinda giris
deliginden baska siklikla ¢ikis delikleri yoktur (Fackler, Malinowski, 1985),
(Bratton, Dowd ve ark. 1997), (Hodalic, Svage ve ark. 1999).

Tabanca mermi c¢ekirdeklerinde doku igine giristen hemen sonra
baglayan 2-3 cm genisligindeki gegici kavite, 10-12 cm ilerde ¢ok belirgin
olmayan genisleme gosterir (Uzar ve Dakak, 2003-a). Kas dokusunda birkag
milisaniye siiren bu genisleme kolaylikla tolere edilir ve doku, geride belirgin
bir tahribat birakmadan c¢okerek daimi kavite seklini alir. Tabanca
mermilerinin cilt dokusu lizerindeki giris delikleri, ¢caplarindan biraz kiigiik ve
diizenli, c¢ikis delikleri ise girise gore daha biiylik ve diizensiz kenarlhidir
(Heard, 2008), (DiMaio, 2015).
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Gerek NATO gerekse eski Varsova Pakti iiyesi devletlerin ordularinda
ana piyade silahi ¢ap1 7,62mm’dir. S6z konusu ¢aptaki mermi ¢ekirdeginin
neden oldugu gegici kavite, giris deliginden itibaren 10 — 12 cm mesafeden
itibaren olugmaya baglar, 20 — 22 cm mesafede ise gegici kavitenin c¢api
maksimum degeri olan 15 — 25 cm’ye ulasir. Doku igerisinde takla atarak
ilerleyen mermi ¢ekirdegi, 45cm genisligindeki hedefi, giris agisina gore 180°
donmiis olarak dip tablasi 6nde sekilde terk eder (Sekil-4) (Fackler, 1998),
(Uzar, Giileg ve ark. 1998-b) (Knudsen ve Theilade, 1993). Bu nedenle ¢ap1
10 cm’den daha kiigiik olan kol ve bacak gibi hedeflerde piyade tiifegi mermi
cekirdekleri blast etkiyi gostermez (Uzar, Giileg ve ark. 1998-a), (Uzar, Giileg
ve ark. 1998-b).

FASTCAMSAS model 77 FASTCAM SAS model 775/ g
3000095 w000ps 7,62><51mm MS8O
1404000 sec 1/404000sec L

640376

End

frame : 60

Sekil-4. 9x19mm ve 7,62x51mm Mermi Cekirdeklerinin Balistik Mum
Icerisinde Olusturduklar1 Maksimum Gegici Kavitenin Yiiksek Hizli Kamera
Goriintiisii (Uzar Al. Ozer T. ve Ogiing G. Yara Balistigi Deneylerine Ait
Goriintii, 2015)

Kemik dokusuna ¢arpmamak ve sadece yumusak dokulardan dik olarak
geemek sartiyla piyade tiifegi mermi c¢ekirdegine bagh kiigiik boyutlu kol ve
bacak yaralanmalarinda ¢ok biiyiik deformasyon goriilmez (Uzar ve Dakak,
2003-b). Mermi gekirdegi giris deligine oranla daha genis ¢apta ve diizensiz
kenarli ¢ikis deligi ve kavite olusturarak dokuyu terk eder. Ancak bacak
yaralanmasi, diz lizerinden giren ve agil1 olarak bacagi uzunlamasina gecerek
kalga kaslarina yakin ¢ikis yarasi olusturan ve bacak boyu kavite olusturan bir
mermi cekirdegi ile meydana gelmisse, blast etki kalin bacak kaslari i¢inde
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gercekleserek genis capli gecici kavite meydana getirir. (Uzar, Giileg ve ark.
1998-b), (Uzar ve Dakak, 2003-b).

Beyin dokusunun kan damarlar agisindan zengin, yumusak ve kirilgan
olmasi ve kafatasi tarafindan kiire seklinde ¢evrelenmis bulunmasi, blast etki
sonucunda gegici kavite etkisinin ¢ok belirgin olarak goriilmesine neden olur
(Sekil-5) (Uzar, 2002), (DiMaio, 2015).

Sekil-5. 7,62x51mm Mermi Cekirdeginin icerisinde Beyin Simulant olarak
Balistik Mum Bulunan Kafatas1 Simiilantinda Olusturdugu Gegici Kavitenin
Yiiksek Hizli Kamera Goriintiisii (Uzar Al. Ozer T. ve Ogiing G. Yara
Balistigi Deneylerine Ait Goriintii, 2014)

Mermi gekirdeginin kafatasi kemiklerinden gegisi sirasinda dengesinin
bozulmasi ve deforme olmasi sonucu kavite etkisi dokuya giris sonrasi erken
donemde baglar. Piyade tiifegi mermi c¢ekirdegine bagli yaralanmalarda
kafatasinin hacim kapasitesi, gegici kavite ve genisleyen beyin dokusunun
cok altinda kalir ve olusan basing sonucu genellikle kafatasi kemikleri
parcalanir. Yakin mesafeden gerceklesen yiiksek kinetik enerjili atiglarda
kafatasindaki bu par¢alanma genis bir alan1 igerir ve beyin dokusu biitiiniiyle
kafatas1 disina ¢ikar (Barach ve Tomlanovich, 1986), (Kneubuehl, 1997),
(Uzar, 2002), (Heard, 2008), (DiMaio, 2015).
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Atesli silahlara bagl gdgiis yaralanmalarinda en sik 6liim nedeni kalp
ve bliyliik damar yaralanmasidir. Akciger, giiclii bag dokusu ile ¢evrili hava
kesecikleri nedeniyle gegici kavite etkisine en fazla direng gésteren organlarin
basinda gelir (Barach ve Tomlanovich, 1986). Bu nedenle majér damar ve
ana brons yaralanmasi ve mermi parg¢alanmasi olmamak kosuluyla tabanca
veya piyade tiifegi mermi ¢ekirdegine bagli akciger yaralanmalarinin 6nemli
bir kismi gégse dren uygulamasi ile tedavi edilebilir (Dakak M, Uzar Al, ve
ark. 2003-a), (Fasol, Zilla, ve ark, 1988).

Piyade tiifegi mermi cekirdegine bagli karin yaralanmalarinda, mermi
¢ekirdegi giris yarasindan sonra ilk 12-15 cm iginde blast etki goriilmez.
Karin 6n duvarindan olusan yaralanmalarda bu mesafe icinde kalan ince
barsaklarda veya On yan duvar yaralanmalarinda kolon iizerindeki
perforasyon alanlar1 tabanca mermi ¢ekirdegine benzerdir ve 1 cm’i
gecmemektedir. icinde blast etki olusabilecek kalinlikta kas dokusu karin arka
duvarinda bulunur ve karin 6n duvarindan dik olarak giren bir mermi
cekirdegi ile olusan yaralanmalarda, blast etki bu kas tabakasi iginde meydana
gelir (Kozak ve Uzar, 1997), (Uzar, 2002). Bu bdlgede bulunan organlardan
bobrekler, mermi ¢ekirdegi ile direk temas olmamasina ragmen birkag
santimetre yakiindan gegen mermi g¢ekirdeginin blast etkisi ile yaralanabilir
(Uzar, 2002). Gegici kavitenin etkiledigi diger bir olusum, omurgayi
olusturan omurlar ve i¢inden gecen ana sinirsel yapidir (mediilla spinalis).
Omurganin yiiksek iletkenlik saglayan kemik dokusu ve basing dalgalarini
sinir dokusunun uzandig1 bosluga odaklayan dairesel yapisi nedeniyle omura
carpmayan ve yakin gegen mermi g¢ekirdegi yaralanmalarinda olusan blast
etki neticesinde felg¢ goriilebilir (Swan ve Swan 1991).

Karaciger, dalak ve bobrek gibi organlarda, gecici kavitenin basing
dalgalari, sivilarin iyi bir iletken olmasi nedeniyle, kanlanmasi bol bu
dokularn i¢inde kolaylikla yayilir (Fackler, 1988), (Uzar, Giileg ve ark. 1998-
a), (Barach ve Tomlanovich, 1986), (Cooper ve Ryan, 1990). Bu organlarda
yumusak yapilart nedeniyle kavite biiyiik bir direncle karsilasmadan agilir ve
kirllgan yapilart nedeniyle agilan kavite kas dokusunun aksine tekrar
gerilemez ve kiigiilmez (Uzar, Yildiz ve ark. 1998), (Ozer, 2017). Diger bir
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deyimle gegici kavite, kalic1 kavite seklini alir (Barach ve Tomlanovich,
1986). Bu tablo kavite olusumu igin yeterli hacme sahip olmasi nedeniyle
Ozellikle karaciger yaralanmalarinda goriiliir. Tabanca mermi ¢ekirdeginin
tiinel tarzi yaralanmasma karsin piyade tiifegi mermileri dokuda degisik
boyutlarda genis tahribata neden olur (Uzar, Yildiz ve ark. 1998), (Ozer,
2017).

Mide, mesane, ince ve kalin bagirsak gibi i¢i bos organlarda piyade
tifegi mermi ¢ekirdegine bagli olusan yaralanmalarin boyut ve siddeti,
organin hacmine ve igeriginin 6zelligine baglidir. Mesane ve mide gibi biiyiik
hacme ulasabilen organlar bos durumda ise yaralanmanin boyutlar1 tabanca
mermi ¢ekirdegine benzer (Uzar, Giileg ve ark. 1998-b), (Uzar, 2002). Mermi
cekirdegi giris ve ¢ikis yarasi ¢aplart basit perforasyon tarzindadir. Fakat bu
her iki organin igerisi dolu iken yaralanma, patlama tarzi olusur ve giris —
cikis yarasinda genis yirtiklar meydana gelir (Uzar, Yildiz ve ark. 1998),
(Ozer, 2017).

3. ATESLIi SILAH YARALARINDA PARCALANMA MEKANIZMASI

Atesli silahlara bagli penetran travmalarda, yaralanmanin siddet,
derinlik ve boyutlarin1 degistiren etkenlerden biri mermi ¢ekirdeginin
parcalanmasidir (Fackler, Surinchak ve ark., 1984) (Uzar ve Giileg, 2003).
Baz1 6zel mermi ¢ekirdegi tiirleri ve mono blok mermi ¢ekirdekleri disinda,
kullanimda olan tabanca ve piyade tiifegi mermi cekirdekleri benzer yapi
gosterirler; tombak adi verilen bakir alasimi gomlekle kaplanmis agir metal
olan kursundan olusurlar. Her iki metalin de ortak 6zelligi yumusak ve kolay
kirilgan olmalaridir. Benzer yapilarina karsin tabanca mermileri, sert bir
engelle carpismalart durumunda c¢ap / uzunluk oranlarinin birbirine yakin
olmasi ve diisik hizlar1 nedeniyle genellikle pargalanmadan c¢ok sekil
bozuklugu olustururlar. Oysa yiiksek hizli ve ¢ap / uzunluk oranlar1 fazla olan
piyade tiifegi mermi g¢ekirdekleri sert bir cisimle ¢arpismalari durumunda
kolaylikla pargalanirlar (Fackler, Surinchak ve ark., 1984), (Uzar, Dakak ve
ark., 2003-c). Viicut dokulan iginde mermi ¢ekirdegi parcalanmasina neden
olan en biiyiik etken kemik dokusudur. Sert kemik dokusuna ¢arpan mermi
cekirdegi kendisi parcalanirken (primer fragmantasyon) kemik dokusunda
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par¢alanmaya neden olur (sekonder fragmantasyon) (Uzar, Giile¢ ve ark.
1998). Mermi ¢ekirdeginin sert bir cisme carparak ve delerek viicuda girmesi,
mermi parcalanmasmimn diger bir nedenidir. Ozellikle askeri personelin
normal donaniminda bulunan sarjor, mermi seritleri (mayon), telsiz ve kemer
tokasi1 gibi metallerin neden olduklar yaralanan organ sayisi ve yaralanmanin
boyutlarindaki artis, yapilan deneysel ¢alismalarla gosterilmistir (Fasol, Zilla,
ve ark, 1988), (Uzar, Dakak ve ark., 2003-c). Mermi ¢ekirdeginin
pargalanmasi viicut dokular1 iginde iki biiyiik ve tehlikeli etkiye neden olur.
Birincisi artmis parga etkisidir. Mermi ¢ekirdegini olusturan kursun, bakir
alasimi metal ve kemik pargalarmin her biri dokular iginde sarapnel etkisi
gostererek yaralanan organ sayisini artirir. Pargalardan bazilarinin kiigiik
olmasi nedeniyle, Ozellikle i¢i bos organlarda olusturduklari yaralanmalar
kolaylikla gbzden kagcabilir. Ikinci tehlike ise artmis kavite etkisidir.
Biitiinligii korunmus bir piyade tiifegi mermi ¢ekirdegi viicut dokular iginde
takla hareketi sonucu kavite etkisi olustururken enerjisinin bir kismini harcar.
Fakat mermi ¢ekirdegi parcalanmasinda kavite olusumu i¢in takla hareketine
gerek yoktur. Dokular1 delme ve pargalama sirasinda pargalardan her biri ayri
olarak ortama kinetik enerji transfer eder. Transfer edilen kinetik enerji
miktar1 genellikle mermi ¢ekirdeginin biitiin Kinetik enerjisine esittir. Bu
nedenle parcalanmig mermi siklikla dokular i¢inde kalir ve olusan kavitenin

boyutlar1 normal mermiye oranla daha erken ve genis olur (Uzar, Giileg ve
ark. 1998).

SONUC

Bu calisma kapsaminda yara balistigi biliminin temelini olusturan ¢
ana yaralama mekanizmasi {izerinde durulmustur. Bu mekanizmalar hem
yaralanmalarin mekanizmasinin anlasilmasi ve tedavi yontemi gelistirilmesi
hem de balistik koruyucu malzemelerin gelistirilmesi ile mithimmat etkinligi
calismalarinda hareket noktasidir.

Agirhigr 10 gramdan hafif ve 1 cm’den kiigiik capli bir mermi
¢ekirdeginin viicut dokulari icinde meydana getirdigi yaralanmanin boyutlar
sasirticidir. Ancak 600 yil siiresince ¢ok sayida teknisyen, miithendis ve bilim
adammin diinyanin en gozde ve geliri yliksek mesleklerinden biri olarak silah
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sanayiinde calismasi ve oOzellikle son ylizyil iginde pozitif bilimin ortaya
koydugu sonuglarin kisa siire iginde silah iiretimine kaydirilmasinin dogal bir
sonucu olarak kabul edilebilir.

Gerek sivil gerekse askeri ¢atigmalarda atesli silah yaralanma sayis1 her
gecen zaman artmaktadir. Ozellikle kisa ve uzun namlulu atesli silah
yaralanmalarmin birbirinden farkli mekanizmalara sahip olmasi, kinetik enerji
miktarlari ile yapisal farkliliklarna dayanmaktadir. Ornegin yiiksek kinetik
enerjili uzun namlulu atesli silah mermi ¢ekirdeklerinin neden oldugu “Blast
Etki”, kavite lizerinde olmayan dokularda da yaralanmalara neden olmaktadir.
Bunun dogal sonucu olarak kisa ve uzun namlulu atesli silah yaralanmalarina
uygulanacak tedavi yontemlerinde de farkliliklar ka¢inilmazdir. Bu noktada
Harp Cerrahisi biliminin 6nemi agik¢a goriilmektedir.
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DEVELOPMENTS IN LIGHTWEIGHT COMPOSITE BALLISTIC
HELMET MANUFACTURE

Murat GIRAY ™, Stuart BAILEY™

Abstract

The design and manufacturing considerations for modern lightweight military
helmets are discussed by an original equipment manufacturer (OEM.). The core functional
requirements of contemporary military helmets are outlined, describing the performance
measures that are routinely requested to quantify these requirements within specifications.
The challenges for OEM and end-user are highlighted, as there are many ways of
measuring this performance and many different levels of performance desired by different
end users.

The OEM states the compromises that are made in order to maximise helmet
performance whilst balancing the complex and competing requirements of military helmets.
The use of lightweight fibre-reinforced composite structures in modern military helmets is
described. The composite materials commonly used in these helmets are discussed,
highlighting the key properties of the materials used and the use of hybridised shell
constructions using many different materials in order to achieve optimum helmet shell
performance. The challenges faced when hybridising helmet constructions in this way,
using often incompatible materials is considered.

The two most common helmet manufacturing processes are also outlined, and the
paper discusses how careful selection of processing parameters is key to realise the full
potential of the materials used: how the increased use of ultra-high molecular weight
polyethylene in ballistic helmets has led to the use of new manufacturing processes, such as
deep draw, for the manufacture of fibre reinforced composite helmets rather than the
traditional compression moulding.

These preferences and the experience gained during the development initiatives
are considered to provide insight and guidance to those specifying requirements for their
own helmets, such as the technical representatives of international Ministries of Defence.
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BALISTIK KORUYUCU HAFiF KOMPOZIT BASLIK
URETIMINDE GELISMELER

[0)4

Giiniimiizde siklikla kullanilan hafif kompozit askeri migferlere ait tasarim ve
tiretimine dair diisiinceler orjinal ekipman imalatcisi (OEM) goziiyle tartisilip
degerlendirilmektedir. Modern hafif kompozit askeri migferlerin fonksyonel isterleri ana
hatlaryla ozetlenmekte, bunlarin olgiimiinde kullanilan ve rutin olarak istenen performans
olcme degerlendirme kriterleri teknik sartnameler kapsaminda agiklanmaktadr.  Bu
performans 6lgiimlerinde pek c¢ok farkli dlgme teknigi ve pek ¢ok farkly son kullanict
tarafindan istenen pek ¢ok farkli performans seviyeleri oldugundan, iiretici ve son
kullanicinin malzeme ve son iiriin se¢imi yapmakta siklikla karsilasugi farkl zorluklar
vurgulanmaktadir.

Hafif komporzit askeri migferlerin performansini miimkiin olan en yiiksek seviyeye
getirmeye yonelik calismalar kapsaminda her an karsimiza ¢ikan oldukc¢a karmasik ve
birbiriyle ¢atisan isterlerin dengelenmesi gerekliligi orjinal ekipman iireticisi goziiyle
aciklanmaktadr. Modern hafif kompozit askeri migfer yapiminda fiber destekli hafif
kompozit yapilarin kullanumi detaylandirilmaktadir. Migferlerde sik¢a kullanilan kompozit
yapilar tamtilmakta, bunlarin éne ¢ikan dzellikleri belirtilerek, en etkin migfer yapisina
ulasacak farkli kompozit malzemelerden olusan melez yapili kabuk dizilimleri
aciklanmaktadir. Bu melez yapilarin  olusturulmasinda  karsimiza ¢itkan malzeme
uyumsuzluklarina dair sorunlar ve olast ¢oziimleri iiretici ve kullanicilarin dikkatine
sunulmaktadir.

En yaygn iki kompozit migfer iiretim teknigi ayrica ozetlenmektedir. Bunlar derin
¢cekme ve basing altinda kaliplamadir. Makale, basing, sicaklik, siire gibi ana proses
girdilerinin kullanilan malzemenin gercek potansiyelini dogru bi¢imde yansitacak sekilde
seciminin onemini vurgulamaktadir. Bu yapilirken hafif kompozit migfer iiretiminde gittikce
artan ultra yiiksek molekiiler yogunluklu polietilen malzeme kullaniminin geleneksel basing
altinda kaliplama yéntemleri disinda derin ¢cekme gibi yeni ve daha karmasik yontemlere
gerek duydugu vurgulanmaktadir.

Gelistirme ¢alismalarinda yapilan bu segimlerin ve elde edilen deneyimin, kendi
migferlerinin performans kriterlerini belirleyen uluslararast savunma bakanliklar: teknik
dairelerine 151k tutacagi ve rehber olacagini diisiinmekteyiz.

Anahtar Kelimeler: Hafif kompozit, Askeri baglk, ultra yiiksek molekiil agirlikli
polietilen

INTRODUCTION

Soldiers have used helmets for head protection throughout history. These
helmets are designed to protect against the prevalent threats of the time, the
ballistic and fragmentation performance being balanced against the
encumbrance of the solutions available. This information is recognized up
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till today since the current helmets provide increased protection for the same
helmet mass. However, modern-day helmets offer more than just protection,
they are increasingly platforms for situational awareness: communications,
friend /foe identification and vision systems.

So, military helmets demand lightest weight, while offering greater
protection and enabling head-borne system integration. This can only be
achieved by maximising the potential of modern day materials and the most
advanced manufacturing techniques.

This paper presents a framework for the design and manufacturing
considerations of a modern helmet original equipment manufacturer (OEM)
striving to maximise helmet performance whilst balancing complex and
competing requirements. It describes the compromises that are made in
order to balance the use of different materials and processes to deliver the
broad range of properties required in modern military helmets. These
development initiatives may offer insight and guidance to those specifying
requirements for their own helmets, such as the technical representatives of
international Ministries of Defence.

1. REQUIREMENTS OF A MILITARY HELMET

The modern military helmet is now a system being able to be configured
in many ways to support multiple tactical roles. However, this paper will
focus on not the broader system requirements but the core functions that
such helmets are expected to deliver. These core functions are:

1. The helmet is expected to be lightweight: increasingly a shell mass
below 1 kg is asked for. This still requires an impact liner and chinstrap to
be added that can add anything up to an additional 400g to the overall
helmet mass.

2. The helmet must provide fragmentation protection. This is often
defined by a V50 (NATO, 2003) value for 1.1g fragment simulating
projectiles (FSP.) These values can be very different depending on the
customer requirement. Performance against other sizes of fragment can also
be stipulated by some customers.

3. The helmet must provide ballistic protection. Today, the stopping of
9mm handgun rounds is usually the minimum requirement for military
helmets. Some requirements ask to defeat rifle rounds such as 7.62x39mm
AK47 ball rounds. In extreme cases customers have even considered threats
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up to 7.62x51mm amour piercing ammunition. The higher levels of
protection will often require the use of add-on appliques to provide the extra
protection at the cost of added mass. This might require the use of advanced
ceramic materials such as alumina, silicon carbide or boron carbide which
are comparatively heavy and brittle. Even if rifle rounds are stopped,
survival chances are lower due to the impact loading on the neck potentially
breaking it, or (as described in point 4) excessive deformation behind the
impact causing injury (Landwijt and Romek, 2015:106). Some threat
scenarios consider rifle threats at lower velocity and angles to represent
more realistic ranged impacts from these threats.

4. 1t (the helmet) needs to minimise backface signature when stopping
ballistic threats. This is particularly challenging when stopping rifle threats.
It is pointless stopping the round if the helmet deforms so much in doing so
that the deformation still causes grievous injury (Hisley, Lee, and Gurganus,
2010:89).

5. It must have sufficient structural strength to maintain its shape in
use. The compression resistance is measured in multiple orientations,
temporary and permanent deformation is measured, and the helmet is also
visually examined for any through thickness cracks or delaminations that
should not occur (Anctil and Bayne, 2014:1).

Figure-1. helmet being compression tested ear to ear
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6. It must provide impact protection. Most of the helmet impact
performance is delivered by the liner and pad system used inside the helmet.
However, the shape of the helmet can affect the protection offered.
Changing the size of the impact contact area on the shell by how domed or
flat the helmet surfaces are has a significant effect on performance. The
helmet shell should also ideally not permanently deform or delaminate on
impact.

7. Flame resistance: The nature of this requirement can vary widely
from customer to customer. The main purpose is to ensure that the helmet
will not catch fire readily when exposed to flame. In some cases, simple
coatings are sufficient, these may be combined with the use of different
inflammable materials depending on the nature of the target requirement.

8. Another core function of the helmet is to maintain all other
properties in hostile environments: The helmets can be worn in theatres of
operation ranging from Arctic to desert and the helmet must maintain its
protection. The way this is assessed varies widely from customer to
customer.

In addition to these core characteristics, other helmet considerations
include:

e Infra-red signature: It refers to ensuring that the helmet does not
standout in IR optics which is normally driven by the paint system used for
the helmet. Increasingly the paint also must be CARC to be resistant to
chemical and biological weapons. The paint system needs to be compatible
with the shell surface to ensure paint adhesion.

e Comfort and stability: It refers to the design of the liner and
chinstrap to increase adjustability and customization by the user to promote
comfort and better integration with other head-borne systems.

The scope of this study will be bounded by the material and
manufacturing decisions that a helmet manufacturer will consider when
developing helmet constructions to achieve the core functions, numbered 1-
8 above. Almost anything is possible depending on mass and budgetary
constraints.

1.1  Measuring Performance
The international helmet marketplace is more challenging than most of the
other markets for ballistic protection, as it is the one sector that currently
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does not have an industry-wide recognised test standard. There are a variety
of test standards in existence, many of which are decades old and have not
been updated to reflect the current threat environment and the way modern
warfare has evolved in this time.

The lack of a recognised standard has led to different customers
specifying desired helmet performance measured in a way that is unique to
them. This can be challenging for helmet OEM’s as the perceived
performance of a helmet can vary depending on how this performance is
measured. This makes it difficult for customers too, who find it challenging
to compare helmets in the market place from different helmet OEM’s when
the methods for gathering the data are not standardised.

If we consider the measurement of 9mm ballistic performance as an
example, some questions come to mind. Is the helmet tested as a bare shell
or as a complete helmet? Is it mounted in a frame or on a headform? What is
the shape / design of the headform? What material is the headform made
from? Is the headform rigidly mounted or on a biofidelic neck? How should
the helmet liner be adjusted to fit the headform? How is deformation
measured? Is it using a clay material, laser or alternate method? This is by
no means an exhaustive list, merely an illustration of the complexities of
testing and how measurements can be different depending on the set-up of
the test itself. Until an international test specification emerges care should
be taken when comparing helmets from different manufacturers, especially
by customers looking to specify their own requirements.

2. MATERIALS USED IN MODERN BALLISTIC HELMETS

Military helmets used to be made of steel, not only for its fragmentation
resistance, but also because the material could be formed into the relatively
shallow bowl shapes used, in a single cold pressing operation. Today,
contemporary helmets are generally made of composite structures,
providing lighter weight solutions and allowing more design freedom for
shapes that offer improved integration and stability on the head.

The first composite helmets were made in the late 1960’s, typically using
ballistic nylon (Shephard, 2014). Shortly after, aramid reinforcements were
introduced and eventually became the material most widely used in military
helmets. Although ultra-high molecular weight polyethylene’s (UHMWPE)
have been proven in ballistic applications for many years they have only
recently started to be supersede aramid in helmet applications. Over the last
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five years or so, with manufacturing processes developing and
specifications becoming more challenging, UHMWPE has become the most
prevalent material used in the most advanced high performance lightweight
ballistic helmets.

This paper will not delve deeply into the myriad of materials used in
ballistic helmets, but just touch on the key materials at a top level only by
way of introduction. Much more information is widely available from the
manufacturers concerned. Some of the important material characteristics are
mentioned by highlighting the reasons why these materials are commonly
used in helmet manufacture.

2.1 Aramids

Aramid fibres have excellent impact and abrasion performance. They are
very strong fibres that are also thermally stable, offering excellent
temperature stability and flammability performance. In helmets, they have
been most widely used in woven form, combined with phenolic /PVB resin
systems, to produce many of the military helmets fielded around the world.
Phenolic PVB resins are toughened systems that also have excellent
flammability resistance. The most widely-known aramid fibres are Kevlar
from Du Pont and Twaron from Teijin. The fibres are available in different
formats and weave styles offering different levels of performance to suit
price points and ballistic performance, so the helmet manufacturer must
choose the correct fabric for their requirement.

2.2 Ultra-high Molecular Weight Polyethylene (UHMWPE)

Dyneema from DSM, Spectrashield from Honeywell, Tensylon from Du
Pont and Endumax from Teijin are the best-known brands of UHMWPE in
the market today. UHMWPE fibres are thermoplastic in nature characterised
by an extremely long molecular chain. The molecular chains are highly
aligned and fibres are produced with very high specific strength and
stiffness. These high strength fibres have demonstrated very high ballistic
penetration resistance for a given areal density, the best in the market today.

The fibres are supplied on a roll, as uni-directional layers impregnated
with proprietary resin systems by the material manufacturers. These resin
systems are also usually thermoplastic in nature. The thermoplastic nature of
these materials mean that they are not as thermally stable as aramid
materials.
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The UHMWPE pre-pregs come in different grades representing different
fibre types combined with varying resin matrices. The different grades are
manufactured to have characteristics ideal for use in specific ballistic
applications, such as ballistic plates, soft armour vests, vehicle spall liners
and helmets. Some grades can cross-over between applications in some
cases, where the requirements are similar.

2.3 Hybridisation

The core functions of military helmets have already been discussed
within the scope of this study. The materials used in helmets often have
characteristics that suit one or more of these functions, but invariably
conflict with other functions. An example of this is that UHMWPE
materials excel at defeating ballistic and fragment threats, but deform more
than other materials resulting in backface signature becoming a concern.
The most effective helmet constructions cannot therefore rely on one
material to meet all of the requirements efficiently. Consequently, helmet
constructions combine many different materials in hybrid constructions to
optimize the performance to meet individual customer requirements. This
can mean combining ballistic materials with traditional structural composite
materials such as carbon or glass in order to meet the overall range of
properties required of the helmet.

Table-1. Material Suitability for Core Helmet Functions

Core Function Aramid UHMWPE Structural
Fragmentation Protection Average Best Poor
Ballistic Protection Average Best Poor
Reduced Backface Average Poor Best

Signature
Structural Performance Average Poor Best
Impact Performance Average Poor Best
Low Flammability Best Average Best
Environmental Average Average Average
Performance
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Table-1 ranks the common materials used in helmet constructions against
the core functions of military helmets. It shows that the UHMWPE
materials excel at defeating ballistic and fragment threats but need to be
combined with other materials to provide the overall performance required
by a customer.

Environmental performance is generally controlled by choosing the
appropriate coatings to deal with any weaknesses that might exist in the
chosen hybrid construction.

Although hybrid constructions are the routes for the most efficient helmet
structures, there are some manufacturing challenges with hybrid designs.
This is mostly due to resin system incompatibility. Some resin systems are
thermosets, others are thermoplastics. They may have very different resin
chemistry leading to poor bonding of one material to another within the
construction. Each of the materials will also have different cure cycles
required to fully consolidate the material, leading to compromises in
processing conditions in order not to degrade the performance of the
materials being used.

Raw material suppliers are also constantly focusing on improving the
materials in the market place. UHMWPE grades are now being offered with
alternate resin matrices that are stiffer than the traditional offerings in order
to improve the structural properties and backface signature, that have been
the traditional weakness of these materials. This improved structural
performance generally comes at the expense of fragmentation performance
but could still provide an overall solution that is lighter than some hybrid
constructions.

Helmet manufacturers are constantly evaluating materials that can better
fulfil roles within a hybrid scheme, looking for optimal combinations that
can provide greater performance at even lighter weight.

3. MANUFACTURING

This section focuses on the manufacturing of composite ballistic helmets
and compares the traditional moulding of aramid / phenolic helmets with the
processing required today for optimised contemporary UHMWPE helmets.

3.1 Part Processing

Manufacturing of Aramid/phenolic composite helmets is very different to
manufacturing UHMWPE helmets. Phenolics are thermosetting resins with
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recommended curing conditions of temperatures between 165°C and 175°C
and pressures between 10 and 100bar for optimal performance. Typical
curing times are 15-30 minutes and parts do not require significant cooling
before removing from their mould. Once the resin has cross-linked, the parts
can normally be de-moulded.

UHMWPE materials require more carefully controlled processing to get
the most from them (Werff and Heisserer, 2016:74). The fibres themselves
being thermoplastic means that they are susceptible to thermal damage,
losing the fibre structure and all the ballistic properties with it. The fibres
are sold on a roll, as layers impregnated with proprietary resin systems by
the material manufacturers. These resin systems are normally thermoplastic
in nature as well, so the processing window must be carefully controlled so
that the matrix reaches its melt temperature while remaining below the
temperature that would melt or change the crystallinity of the fibre.
UHMWRPE materials require significantly higher moulding pressures to
achieve optimum performance when compared to aramid processing
methods. The parts must also be heated and significantly cooled, leading to
much longer cure times when compared to thermoset and traditional fibre
processes.

Temperature control is very important when processing UHMWPE.
Steam heating and oil heating are typically used to supply heat to helmet
tools. Super-heated steam temperature can vary more widely and is harder
to control, so oil heating is the preferred method to control temperature most
effectively. Even with oil heating, because the processing window for
optimal performance is so small, care must always be taken to be certain
that the manufacturing process remains in control.

3.2 Tooling Design

The need for more rapid heating and cooling has led to increased focus
on tooling design: minimising thermal mass speeds up process cycle times.
The challenge has been to do this effectively while maintaining the mould
integrity under the higher moulding pressures that are required to achieve
maximum ballistic performance from UHMWPE parts. Use of modern
computer modelling is invaluable to prevent potentially costly mistakes
while optimising the tooling design as far as possible. Heat transfer and
deformation under load can be separately modelled to ensure that optimised
tool designs are produced.
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The tool designs also consider flow of material into the mould, in an even
way to achieve uniform thickness around the moulded helmet shell.

3.3 Material Orientation

Material orientation is important for all fibre-reinforced composite parts,
but it is extremely important to the ballistic performance of UHMWPE
parts. The raw material is usually supplied in 2-ply or 4-ply formats,
consisting of layers of uni-directional fibre arranged in cross-plied form (at
0° and 90°.) Each ply of material off the roll should be arranged such that
the top-most fibre orientation is the same from ply to ply — this ensures that
the material retains its 0/90/0/90 layup throughout its thickness. This layup
achieves maximum ballistic performance.

Consequently, care must be taken during the laying up of material during
the manufacturing process to make sure that all layers are correctly aligned.

3.4 Manufacturing Methodology

The proprietary manufacturing methods of helmet OEM’s are closely
guarded. There remain generally two methods of turning essentially flat off-
the-roll materials into helmet forms. Namely these are a traditional method
termed “petal” process and a more modern approach termed ‘“deep
drawing.” The paper will discuss both methods in general terms without
disclosing any proprietary information.

Traditional aramid/phenolic helmet processing commonly used the
compression moulding process where the layers used within the
construction were known as ‘petals’ because of the cuts used within them,
this moulding process consists of:

1. Cut ply shapes from the pre-preg material.

Shapes are cut from the pre-preg material, making best utilisation of the
raw material. A mix of different sizes are used to ensure that the number of
layers of material around the helmet are the same. Cuts are placed in the
plies to make wrapping into a helmet shape easier and end up with a
laminate which has a consistent through thickness.

2. Lay-up plies according to defined construction.

The cuts in the plies cause overlaps of material when the plies are placed
in a mould. These overlaps are accounted for in the number of layers and
sizes of layers placed in the mould. The plies are also aligned such that the
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cuts are staggered around the finished shell so that there are no points of
weakness in the construction.

3. Preform shape.

The shape is preformed typically by hand using proprietary preform
mould tooling and methods to generate the preformed helmet shape. It is
important to align the layers correctly making sure that the cuts are offset
from layer to layer and that the material overlaps are in correct and
consistent places.

4. Place in heated mould.

Placing the material onto the tool is typically a manual process. Care is
required to ensure that the preform is positioned correctly to fill the tool
cavity correctly. If it is not then the resulting helmet will have variable
numbers of layers around the shell due to overlaps not being positioned
correctly, or darts in the layup opening up. This will lead to variable strong
and weak points around the helmet giving inconsistent performance.

5. Press, applying heat and pressure.
6. Demould

This manufacturing method is employed because the raw material
(woven aramid, impregnated with phenolic) is effectively anisotropic in
nature. However, as described in section 3.3 the UHMWPE is isotropic, so
more attention must be paid to material orientation. It is possible to use a
similar manufacturing process, but each ply in the layup has to be cut from
the roll individually to ensure that the fibre has the same orientation on each
ply, while rotating the cuts in the material to avoid a stack up of potential
weak points. The ply thickness for UHMWPE is very much thinner than that
of aramid / phenolic, so the number of layers required is greater leading to
longer cutting times and much longer lay-up and preforming steps.

UHMWPE suppliers suggest using a “deep drawing” methodology which
is similar in many ways to a traditional metallic deep drawing process. In
this process the layers of materials do not have cuts in them in the way that
the petals do. This allows the fibre lengths to be maintained giving helmets
manufactured by the deep drawn process improved ballistic and
fragmentation performance. The energy of the ballistic and fragmentation
impacts is absorbed over the longer fibre lengths more easily. It is possible
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to get a 10% improvement in ballistic performance over the same
construction manufactured in the alternate way.

In truth all helmet manufacturers mould in their own proprietary way.
Aramid helmet moulding has now become a routine moulding operation that
almost any company can achieve, with helmet performance between
companies being mostly as good as one another. Making a helmet with
UHMWRPE requires a company to develop equipment and processes to
optimise performance. Spending time and effort to develop and applying
good knowledge of materials still differentiates OEM’s. CES has extensive
experience of both the petal moulding process and deep draw process. The
experienced engineers and technicians take the best elements of the
UHMWPE moulding process and improve on it for better material
distribution, temperature control, enhanced process repeatability and
reduced cycle times.

3.5 Machining and Drilling of Moulded Parts

Composite helmets have always been challenging to machine or drill
successfully. Specialist set ups and drilling methods are required to get a
good cut or drill the perfect hole. Automation is used in this area to
maximise throughput and repeatability.

4. PRACTICAL EXAMPLES OF HYBRDISATION
Table 2 below shows some examples of the effects of hybridisation.

Table-2. A comparison of the performance of helmets made with
different construction

Ref. | Construction Helmet | Shell Mass | 1.1g FSP V5 Permanent
Size Deformation
© (mis) (mm)
1 UHMWPE 1 M 750 775 24
2 UHMWPE 2 M 705 755 3.75
3 UHMWPE 1 M 755 753 1.7
+ Reinforcement
4 UHMWPE 1 L 905 830 2
+ Reinforcement
5 UHMWPE 2 L 870 805 25
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The fragmentation performance and ear-to-ear compression performance
(tested in accordance with ASTM procedure D-76, permanent shell
deformation within 5 minutes after completion of a compression test, the
loading profile being 1340N for 24 cycles) are compared for two grades of
UHMWRPE processed though the proprietary CES moulding process.

Examining the performance of the medium helmet shells, the data shows
that UHMWPE 1 has poor compression resistance when used in a helmet by
itself. In comparison UHMWPE 2 has acceptable performance when
moulded in the CES process, with a cost of a 20m/s drop in fragmentation
protection.

Hybridising UHMWPE 1 with a proprietary CES structural
reinforcement improves the compression performance beyond that of even
UHMWPE 2, without compromising on the mass of the overall solution.
The fragmentation performance of the hybridised solution is also
comparable with UHMWPE 2.

This effect is also demonstrated in the large helmet shells. Here
fragmentation performance in excess of 800m/s is achievable with helmet
shells weighing only 900g.

5. FUTURE DEVELOPMENTS

The weaknesses of the materials used in today’s ballistic helmets are
acknowledged by the raw material suppliers. New grades that not only
improve the strengths of the materials further but also focus on improving
the characteristics that currently provide the negative contributions that they
make to the overall protection scheme are continually being developed.
Both developments will drive improved helmet performance, or lighter
weight solutions.

Themes that emerge can be summarized as following: helmets are
increasingly seen as upgradeable, modular platforms to be tailored for the
tactical roles required (Lewis and Clarke, 2018). The modern helmet is
becoming a skeleton structure that can be configured to the desired area of
protection from just the crown right up to full head coverage and upgraded
using additional armour elements to provide protection starting from bump
protection and increasing in stages up to ballistic protection capable of
stopping rifle rounds. The trade-offs are between protection and
encumbrance, protected area and situational awareness. As protection
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increases, stability, comfort, ease of sighting weapons and integration of
multiple systems tends to be compromised.

The future challenges for contemporary helmet OEM’s will centre on
handling the integration issues from head borne systems. The ballistic and
non-ballistic helmet performance will become features that do not
differentiate. In the future, it will be the integration support that will
distinguish between helmet suppliers.

CONCLUSIONS

The expertise of the helmet OEM is developing the correct mix of
materials and process to achieve the detailed specification required, which
itself quite often has a number of competing requirements that must be met.

Threat levels and other non-ballistic requirements have increased over
time. Modern materials and manufacturing methods have enabled helmet
design to keep pace with the change in protection required for a weight level
that remains tolerable for the user.

There is a need for an internationally recognised helmet standard that will
aid both customers and helmet manufacturers to assess and report
performance in a standard and comparable way.

The requirements drive the solution, so it is incumbent on the
requirements setter to make the requirements appropriate. The skill of the
requirements setter is to not blindly add 50m/s to a V50 in the expectation
that a higher number means that the item is more protective. Instead, be
guided by a threat analysis of what the extant threat is in theatre. For
example, if the fragmentation requirement is being driven by grenade
fragment protection and it is known that the grenade fragments travel at
550m/s, there is no protective benefit in a helmet that offers 750m/s rather
than a 650m/s V50, both will defeat the threat. It would be better to reduce
the thickness of the higher performing shell and reduce its protection level
to 650m/s and enjoy the benefit of a lighter weight helmet shell.
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THE IMPORTANCE OF NATIONAL BALLISTIC RESISTANT
EQUIPMENT STANDARDS AND NATIONAL BALLISTIC TEST
CENTRE

Gokhan Ibrahim OGUNC”
Abstract

[l et

This paper aims to present the the importance and effectiveness of ballistic
protective material (BRM) standards in the new and changing conditions of armed conflict.
The protection capabilities and levels of ballistic protective materials are determined in
accordance with nationally or internationally proven BRM standards. However, due to the
regional differences of the changes in the threat characteristics of regional armed conflicts,
single international BRM standard is not sufficient for all regions and threats. Terrorist
groups provide weapons and ammunition though different sources and countries. For
instance, it is observed that NATO and former Warsaw Pact origin weapons and
ammunition were also used by terrorist organizations. In addition to this, the exchange of
arms and ammunition has become an ordinary trade activity among terrorist organizations
such as PKK/YPG, ISIS and Taliban. That situaiton is another reason that increases the
diversity of threats the security forces face. The assault, infantry and sniper rifles, light and
heavy machine guns, and IEDs from the different origin in the neighbouring regions and
inside of Turkey are intensively used by the terrorist organizations.

The BRM standard to be used in a geography with a wide spectrum of threats
needs to be flexible for providing protection against current and emerging threats in real
conflict conditions. Because of the diversity and wide range of threats, the national BRM
standards became more critical than before. For the effectiveness and validity of national
BRM standards, an independent and internationally accredited national ballistic test centre
should be established. This centre is intended to be a national authority for the preparation,
verification and implementation of test methods. Within this study, the framework of the
threat/protection levels and the minimum requirements of the national ballistic test centre
are mentioned within the scope of the national ballistic standard.

Keywords: Terminal Ballistics, Body Armour, Ballistic Resistant Equipment Standards,
Ballistic Test Centre, Urban Warfare
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Bu ¢alismada, silahli ¢atismalarin yeni ve degisen kosullarinda balistik koruyucu
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malzemelerin koruma yetenekleri ve seviyeleri, gecerlilikleri kanitlanmis ulusal veya
uluslararast balistik koruyucu malzeme standartlart dogrultusunda belirlenmektedir.
Bununla birlikte, bélgesel silahli c¢atismalarin tehdit dzelliklerinde meydana gelen
degisimin bélgesel farkliliklar: nedeniyle, tek bir uluslararasi balistik koruyucu malzeme
standard: tiim bolgeler ve tehditler igin yeterli olamamaktadwr. Terorist gruplar, farkl
kaynaklardan ve iilkelerden silah ve miihimmat temin etmektedirler. Ornegin, NATO ve eski
Varsova Pakti kaynakli silah ve miihimmatlarin aymi anda terér orgiitleri tarafindan
kullanildiklar: goriilebilmektedir, ayrica silah ve miihimmat alisverisi PKK / YPG, DAES
ve Taliban gibi teror orgiitleri arasinda siradan bir ticari faaliyet haline gelmistir. Bu
durum giivenlik giiclerinin karsilastiklar: tehdidin cesitliligini arttiran bir diger sebeptir.
Tiirkiye 'de ve komgu bélgelerde farkly menseili saldiri, piyade ve keskin nisanci tiifekleri,
hafif ve agwr makineli tiifekler ile EYB'lerin teror orgiitleri tarafindan yogun sekilde
kullamildigi goriilmektedir.

Bu kadar genig bir tehdit yelpazesinin oldugu bir cografyada kullanilacak balistik
koruyucu malzeme standardiin gergek ¢atisma kosullarindaki mevcut tehditlere ve yeni
gelisecek tehditlere karsi koruma saglamast icin esnek bir yapida olmasi gerekmektedir.
Degisken ve genis yelpazedeki tehditlere gore, ulusal balistik koruyucu malzeme
standartlarmin hazirlanmasi onceye nazaran daha kritik hale gelmistir. Ulusal balistik
koruyucu malzeme standartlarimin etkinligi ve gecerliligi icin bagimsiz ve uluslararasi
akreditasyona sahip ulusal bir balistik test merkezi kurulmasi sarttir. Bu soz konusu
merkezin test yontemlerinin hazirlanmasi, dogrulanmasi ve uygulanmasi icin ulusal otorite
olmasi hedeflenmektedir. Calisma kapsaminda, ulusal balistik standardi kapsaminda
tehdit/koruma seviyelerinin gergevesi ve ulusal balistik test merkezinin asgari sartlar ifade
edilmigtir.

Anahtar Kelimeler: Terminal Balistik, Viicut Zirhi, Balistik Koruyucu Ekipman
Standartlar1, Balistik Test Merkezi, Meskun Mahal Catigsmalari.

INTRODUCTION

Since the Second World War, it has been seen that the armed conflict
has shifted from the trench or the rural wars to the urban war, and this
situation has dramatically increased the severity and diversity of the threat.
Today, the armies and law enforcement agencies face with the new warfare
type; an asymmetric and hybrid wars in the urban area (Johnson and Marke
et al, 2013:17). These changes on warfare location and environment has
caused changes in the characteristics of weapons, ammunition and ballistic
resistant equipment used by the armed forces and law enforcement agencies.
As a nature of the urban warfare, the range of armed conflict is closer than
other conflict zones (Vautravers, 2010:437). This close range has caused
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some problems; first of all the counter attack reaction time of soldiers or law
enforcement agents get short. Secondly, the needs of firearms and
ammunition with less recoil has emerged. The urban warfare environment
increases the risk of high kinetic energy projectile, shrapnel and blast
injuries. This situation increases the importance of ballistic resistant
equipment, such as body armour, combat helmet, ballistic shield, and
armoured tactical vehicle, and also force their ballistic protection limits
(Villner, 2017:7)

This paper highlights the importance of ballistic resistant equipment
standards in the new warfare location and the urban warfare circumstances.
Today, the protection capabilities and levels of ballistic resistant materials
are determined within the framework of proven national or international
standards. Within the most common international ballistic resistant materials
or equipment standards; the threats and the protection levels are optimized.
In this way; in theory, it may be accepted that the ballistic resistant material
can be used against the various threats levels in different conflict zones.
However, because of the change in the regional threat characteristics of
armed conflicts, the specific international ballistic resistant equipment
standard is not sufficient for all regions. Additionally the regional threats are
so dynamic; especially in the Middle East region, the terrorist groups obtain
weapons and ammunition from different sources and countries (Cragin and
Chalk et al, 2007:11). For example, in a conflict area, terrorist groups use
NATO-originated weapons and ammunition, therewithal the same terrorist
group use weapons and ammunition originating from the former Warsaw
Pact in the other conflict fields. Moreover, in some regions, weapons and
ammunition from both sources can be used together (Conflict Armament
Research, 2017:31). This is a natural result of asymmetric and hybrid war.
And the exchange of the weapons and ammunition among terrorist groups
such as PKK/YPG, ISIS, and Taliban is an ordinary trade in Syria, Iraq and
Afghanistan. These terrorist groups also produce weapons and/or
ammunition (McCollum, 2017) (Milliyet, 13.02.2019). The illegal
production and mobility of weapons and ammunition are another reasons of
threat diversity (Burke, 2018).
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Due to these national and regional threats, the preparing of the
national ballistic resistant material standards has become more critical
especially for Turkey and other the Middle East countries than ever.
Because of both Turkey’s experience on the armed conflicts and the
diversity of the threats that she has faced in the last three decades, the
national ballistic resistant material standards will be developed by the
Turkish agencies can be applied to common ballistic threats in the different
regions of the world.

In the preparation stage of national ballistic resistant material
standards, current threats should be analysed and the threats and test
procedures defined in the current standards should be examined. The
harmonization of the new standard with existing national and international
standards will assist the exchange of ballistic resistant materials between
armies in international joint operations (Bolduc and Jager, 2016:25). For the
effectiveness of the national ballistic resistant material standards, an
independent and internationally accredited national ballistic test centre
should be established before the beginning of preparation studies which will
be conducted on standard sample. In the ballistic test centre, the threat levels
accepted as standard will be tested and validation studies of the test methods
will be performed. An internationally recognized test certificate will be
provided through testing the protection capabilities of ballistic resistant
materials produced by the domestic and foreign manufacturers by the
accredited and independent national ballistic test centre.

In this study, the efficiency of the national and international ballistic
resistant material standards is examined by analysing ballistic threats around
Turkey and its regions. In this context an outline of the national ballistic
resistant standard of Turkey and the role and importance of the National
Ballistic Test Centre on standards studies are determined.
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1. THE MOST WIDELY USED INTERNATIONAL AND
NATIONAL BALLISTIC RESISTANT MATERIAL
STANDARDS

Four international and seven national ballistic resistant body armour
standards and seven international and one national ballistic resistant material
standards are widely used around the world (Table-1).

Table-1. Widely Used National and International Ballistic Resistant
Material Standards

National Ballistic Standards ‘

NIJ 0101.04 Ballistic Resistance of Personal Body Armor Standard (2001)

NIJ 0101.06 Ballistic Resistance of Body Armor Standard (2008)

NIJ 0101.07 Ballistic Resistance of Body Armor Standard (Draft version)

NIJ 0115.00 Stab Resistance of Personal Body Armor (2000)

NIJ 0106.01 Ballistic Helmet Standard (1981)

HOSDB 2017 Body Armour Standard (2017)

Gost R50744-95 Armoured Clothing Classification and General Technical Requirements
(2017)

ey B> B

1. NIJ 0108.01 Ballistic Resistant Protective Materials (1985)

International Ballistic Standards ‘
Personal Body Armour and Helmet Standards

1. VPAM BSW 2006 Ballistic Protective Vest

2. VPAM KDIW 2004 Stab and Impact Resistance

3. VPAM HVN 2009 Bullet Resistant Helmet with Visor and Neck Protection

4. NATO STANAG 2920 Ed.3-AEP 2920, Ed. A,V1 Procedures for the Evaluation and
Classification of Personal Armour Bullet and Fragmentation Threats

Ballistic Material Standards

1. VPAM PM 2007 Bullet Resistant Plate Material

VPAM BRV 2009 Bullet Resistant Vehicle

VPAM ERV 2010 Explosive Resistant Vehicle

VPAM ARG 2012 Materials and Structures to Avoid Bouncing and Rebounding Projectiles

EN 1522 Windows, Doors, Shutters and Blinds—Ballistic Resistance—Requirements and

Classification

EN 1523 Windows, Doors, Shutters and Blinds — Ballistic Resistance — Test Method

EN 1063 Security Glazing Testing and Classification of Resistance against Bullet Attack

8. NATO STANAG 4569 Protection Levels for Occupants of Logistic and Light Armoured
Vehicles

gl o> W9

= en
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1.1. The Most Widely Used National Ballistic Standards
1.1.1. National Institute of Justice Ballistic Resistant Material Standards

Although the NIJ (National Institute of Justice) ballistic resistant
material standards specify a minimum ballistic protection performance
requirement for U.S. law enforcement officers according to the national
ballistic threats; these standards have become the most popular ballistic
resistant material standards among the different countries' law enforcement
agencies and military units. The NIJ 0101.04 (2001), NIJ 0101.06 (2008)
and NIJ 0101.07 (standard is still in draft version, will be enforced in 2019)
standards are prepared for determining the protection levels of handgun and
rifle threats, and the NIJ 0115.00 (2000) standard is focused on the spike
and knife threats for body armours. The NIJ 0106.00 (1981) standard is
focused ballistic protection of helmets. And NIJ 0108.01 (1985) Standard
prepared for other ballistic protective material such as shields, glass etc.
(N1J 0101.04. 2001), (NIJ 0101.06. 2008), (Greene and Horlick et al.
2018:1), (N1J 0115.00. 2000), (N1J 0106.00, 1981), (N1J 0108.01. 1985)

Even though NIJ 0101.06 (2008) Ballistic Resistance of Body
Armour standard supersedes the NI1J 0101.04 (2001) Ballistic Resistance of
Personal Body Armour standard, some of the law enforcement agencies
prefer to use NI1J 0101.04 standard. In addition, the NI1J 0101.07 Ballistic
Resistance of Body Armour standard will supersede the N1J 0101.06 (2008)
Ballistic Resistance of Body Armour standard in 2019. According to the
changes in threats (mass, velocity, Kkinetic energy, and design of the
projectiles; the general trend is upgrading the protection levels), the
specifications of protection levels are changed in each version of the
standards (Greene and Horlick et al. 2018:1).
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Table-2. NIJ Ballistic Resistance Body Armour and Material Threat /
Protection Levels (Table is abbreviated)

NI1J 0101.04

NI1J 0106.00 NI1J 0108.01

213 z w = w| =2 © = ol
@ =l ¢ S s | ¢ c| e c | ¢ =
Threats |2 &] & SR =N 2 | 5 = [mEiREsiE 51 T
2 2|8 s 2zl s |2<ls5|l 2|5 2<
~ @ =] = 5 % =] 5 @ = 3 % = 5 %
5 & = sl 5 s | & 8.
: 2| 2|13 g|l3| €|3| ¢
.22 LRHV 2,6
.380 ACP 6,2
.22 LRHV 2,6 320+12 320+12
38 Special 10,2 259+15 259+15
9%x19mm 8
40S&W 11,7
9x19mm 8 332+15 332+15
.357 Mag 10,2 381+15 381+15
9%x19mm 8 n 358+15 " 358+15
.357 Mag 10,2 425+15 425+15
357 Sig 8,1
44 Mag 15,6
9x19mm 8 426+15
44 Mag 15,6 426+15
7,62x51mm 9,6 838+15
7,62x39mm 7,8
5,56x45mm
? 3,6
(M193)
7,62x51mm 9,6
7,62x39mm 7,8
5,56x45mm
’ 3,6
(M193)
5,56x45mm 4
(M855)
30-06AP 10,8 ! 869+9 869+15

\%

Backface Signature

44mm

Test Distance

5 meters For Level I, lIA, 11, and I1IA

15 meters For Level Il and IV
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1.1.2. United Kingdom Home Office Body Armour Standard (2017)

United Kingdom Home Office had used the HOSDB (2007) (Home
Office Scientific Development Branch) standard for ten years. But then,
Home Office Centre for Applied Science and Technology (CAST) prepared
a new body armour standard and it enforced in July 2017. Although the
HOSDB Standards were prepared for UK Law Enforcement agencies, these
standards have also been used by Commonwealth countries. The main
differences from 2007 are stab (knife and spike), ballistic threats and
protection levels determined in the same document in 2017 version of the
HOSDB standard. The other important difference of the 2017 version when
compared to 2007 version is the female body armour specifications and test
methods that are mentioned in 2017 version (Payne, Rourke et al. 2018:20).

Table-3. HOSDB Ballistic Resistance Body Armour and Material Threat /
Protection Levels

Max. Single
. Bullet Bullet Test
Protection mean = shot BFS

Threats Mass | Velocity o Distance
Level BFS limit
(grams) | (m/sn) (m)
(mm) (mm)

9%19mm FMJ 8 365+10 - 44
HO1 5
9%x19mm JHP 8 365+10 - 44
9x19mm FMJ 8 430+10 - 44
HO2 5
9x19mm JHP 8 430+10 - 44
7,62x51mm 9,3 830«£15 25 30
HO3 10
7,62%39mm 7,9 705+15 25 30
7,62x51mm SAKO
HO4 10,7 820+15 25 30 10
Powerhead
SG1 1oz Solid Slug 28,4 435+25 25 30 10
.357 Magnum SPFN 390+10 - 44
Special .357 Magnum Rem. 10,2 5
455+10 - 44
R357M3
Special 5,56x45mm (SS109) 4,01 920£15 25 30 10
Special 5,56x45mm (LE223T3) 4,01 750415 25 30 10
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Table-4. HOSDB Stab Resistance Body Armour and Material Threat /
Protection Levels

Protection level

‘ Energy level E1

Energy level E2

Maximum SPL at E1 Maximum
Energy (J) | penetration (mm) Energy (J) | penetration SPL at E2 (mm)
at E1 (mm) at E2 (mm)
KR1 24.0 8.0 9.0 36.0 20.0 30.0
KR1 = 8.0, KR1=9.0, KR1=20.0, [|KR1=20.0,
pR SPL=0 SPL=0 ca SPL=N/A  [SPL=N/A
KR2 33.0 8.0 9.0 50.0 0.0 30.0
KR2 = 8.0, KR1=9.0, KR2 =20.0, [|KR2=30.0,
SR || B SP2=0 SP2=0 2O SP2=N/A  [SP2 = N/A

1.1.3. Gost R50744-95 Armoured Clothing, Classification and General
Technical Requirements standard

Gost R50744-95 Armoured Clothing, Classification and General
Technical Requirements standard was enforced in 27 February 1995 and its
4™ version was published in 01 January 2017 by National Standard of the
Russian Federation. Besides Russia the Gost R50744-95 standard is widely
used among the former USSR countries (Eurexcert, 2019).

Table-5. Gost R50744-95 Armoured Clothing Threat / Protection Levels

Bullet

Bullet

Protection ) Max. BFS  Test
Level Threats Mass Velocity - Distance (m)
(grams) (m/sn)

BR1 9x18mm 7N21 5,9 455+10 17 5

BR2 9x21mm 7N28 7,93 390+10 17 5

BR3 9x19mm 7N21 5,2 455110 17 5

BRA 5,45x39mm 7N10 3,5 895+15 _ 10
7,62x39mm 57N231 7,9 720£15

BRS 7,62x54mm R 7N13 9,4 830+15 ) 10
7,62x54mm R 7N13 (API) 7,9 81015

BR6 12,7x108mm 57BZ542 48,2 830+25 - 50

1.2. The Widely Used Used International Ballistic Protection Standards
1.2.1. VPAM Ballistic Protection Standards

One of the international ballistic protection standards is VPAM
(Vereinigung der Priifstellen flir angriffshemmende Materialien und
Konstruktionen — The Association of Anti-Attack Materials and

103



Gokhan Ibrahim OGUNC

Constructions) stablished in 1999 by five official audit institutions of
European countries on ballistic tests. The founder countries of VPAM are
Austria, Belgium, France, Germany, Netherland, and Sweden. VPAM
ballistic protection standards focus on both civilian and military ballistic
resistant materials. According to specifications of the ballistic resistant
material or armour, the test procedures are determined in a detailed way for
each type of material and armour in the different VPAM standards. But the
threats and protection levels are separately determined in the VPAM APR
2006 standard (VPAM APR 2006 Allgemeine Priifgrundlagen fiir
ballistische Material-, Konstruktions- und Produktpriifungen - General Basis
for Ballistic Material, Construction and Product Testing). All of the VPAM
ballistic resistant materials and armours test standards reference the VPAM
APR 2006 standard for threat and protection levels (bullet type, mas and
velocity) (VPAM,2019).

Table-6. VPAM APR 2006 General Basis for Ballistic Material,
Construction and Product Testing Threat / Protection Levels

Protection ‘ Threats Bullet Mass Bullet Velocity T?st

Level (grams) (m/sn) Distance (m)

1 .22 Long Rifle 2,6 360+10 10

2 9x19mm FMJ 8 360+10 5

3 9x19mm FMJ 8 415+10 5

4 .357 Magnum 10,2 43010 5
.44 Magnum 15,6 44010

5 .357 Magnum 10,2 580+10 5

6 7,62+39mm M43 8 72010 10

7 5,56x45mm (SS109) 4 950+10 10
7,62x51mm M80 9,55 830+10

8 7,62x39mm API (BZ) 7,7 740£10 10

9 7,62x51mm AP 9,7 820+10 10

10 7,62x54mm R API (B32) 10,4 860+10 10

11 7,62x51mm Tungsten Carbide AP 8,4 930+10 10

12 7,62x51mm Tungsten Carbide AP 12,7 810+10 10

13 12,7x99mm AP 43 930+10 -

14 14,5x114mm API 63 911+10

While VPAM BSW 2006 “Ballistic Protective Vest”, VPAM KDIW
2004 “Stab and Impact Resistance” and VPAM HVN 2009 “Bullet
Resistant Helmet with Visor and Neck Protection” standards are regarded as
personal ballistic protection;, VPAM PM 2007 “Bullet Resistant Plate
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Material” and VPAM ARG 2012 “Materials and Structures to Avoid
Bouncing and Rebounding Projectiles” standards are associated with
ballistic protecting structures; VPAM BRYV 2009 “Bullet Resistant Vehicle”
and VPAM ERYV 2010 “Explosive Resistant Vehicle” standards are related
with armoured vehicles (VPAM,2019).

1.2.2. NATO STANAG 2920 AEP Ed.3 Standards

NATO STANAG (Standardization Agreements) 2920 AEP Ed.3
"Personal Armor and War Clothing for Ballistic Test Methods" standard
was published in June 2015 and replaced the 2" edition of STANAG 2920
AEP (2003). This standard has a structure and classification logic different
from all other existing ballistic protective material standards. (Bolduc,
Jager, 2016:25)

Table-7. NATO STANAG 2920 AEP Ed.3 Threat / Protection Levels

Bullet Minimum Core

:;s:lectlon Calibre (mm) Class Mass Core Mass '::;?eitt?lzle
(grams) | Hardness [g]
9x19 Al 8,0+0,1 - - NATO Stanag 4090
A 4,6x30 A2 2,610,1 - - RUAG FMJ SX
Lead Core 5,56x45 A3 3,610,1 - - FN SS 92 / M193
Projectile 7,62x51 A5 9,3:0,1 |- B NATO Stanag 2310
Emerging threats A special - - - N.A. Specify
4,6x30 B2 2,0£0,1 40 HRC 0,2+0,1 RUAG AP SX
B 5,56x45 B3 4,0+0,1 40 HRC 0,4+0,1 NATO Stanag 4172
Mild Steel Core |7,62x39 B4 7,910,2 40 HRC 3,6%0,1 M43 PS
Al 7,62x51 B5 9,640,1 40 HRC - -
Emerging threats B special - - - N.A. Specify
7,62x39 c4 7,7+0,3 60 HRC 4,0+0,1 API BZ
C 7,62x51 c5 9,5+0,1 60 HRC 4,610,1 FN P80
Hard Steel Core |7,62x54 cé 10,4+0,5 60 HRC 5,3%0,1 R B32 API
sl 7,62x63 c7 10,7:0,1 |60 HRC 52:0,1 |M2 AP US Arsenal
Emerging threats C special - - - N.A. Specify
9x19 AP D1 5,7+0,1 70 HRC N MEN AP
?ungsten 5,56x45 - 3,4+0,1 70 HRC 2,2 M995
Carbide (WC) 4,0+0,1 MEM AP DM 31
Core Projectile |7,62x51 D5 8,2+0,1 70 HRC 5,9 M993 Nammo AP8
Emerging threats D special N.A. Specify
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While the ammunition, velocities and projectile specifications are
defined for each specific protection levels in other ballistic protection
material standards, in 2920 AEP Ed.3 standard, only the projectile
specifications (shape, morphology, mass, diameter, materials etc.) are
defined.

NATO STANAG 2920 AEP Ed.3 standard focuses on the Vproof
(Ballistic Limit) and Vs, Ballistic tests and the national authorities can
define the minimum Vo according to the technical specifications of
armour or ballistic protection materials. The main factor of defining the
Vrroot and Vs Velocity is the risk analysis of national authority. 2920 AEP
Ed.3 standard gives an opportunity to have a protection against different
projectiles and different Vpor and Vso threat levels based on the risk
analysis of the national authority on the armour. AEP Ed.3 standard
provides with a chance to have a protection against the different projectiles
and the different Vo and Vsg threats, based on the ballistic risk analysis of
the national authority on the same armour design. Additionally, the national
authority has a chance to lightening the armour weight with this standard
(Bolduc and Jager, 2016:25).

1.2.3. European Standard DIN EN 1522 and 1523 Ballistic Resistance
standards

European Standard DIN EN 1522 and 1523 Ballistic Resistance
standards are for windows, doors, shutters and blinds and these standards
are complementary documents. While in the European Standard DIN EN
1522 standard the threat levels are determined for windows, doors, shutters,
and blinds; the test methods are explained in the European Standard DIN
EN 1523 standard (European Standards EN 1522,1999-02), (European
Standards EN 1523,1999-02).
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Table-8. European Standard DIN EN 1522 Threat / Protection Levels

Protection ‘ Bullet Mass | Bullet Velocity Test Distance
Threats
Level (grams) (m/sn) (m)
FB1 .22 LR 2,610,1 360+10 10+0,5
FB2 9x19mm 8+0,1 400+10 5+0,5
FB3 .357 Magnum 10,240,1 43010 5+0,5
FB4 .357 Magnum 10,2+0,1 43010 510,5
.44 Rem. Magnum 15,610,1 440+10 5+0,5
FB5 5,56x45mm(SS109) 4+01 950+10 10+0,5
FB6 5,56x45mm(SS109) 4101 950+10 10+0,5
7,62x51mm 9,540,1 830+10 1040,5
FB7 7,62x51mm AP 9,8+0,1 820+10 10+0,5
FSG 12/70 Gauge Brenneke Slug 31+40,5 420+10 10+0,5

1.2.4. European Standard DIN EN 1063 Ballistic Resistance standards

European Standard DIN EN 1063 Security Glazing Testing and
Classification of Resistance against Bullet Attack standard is developed for
transparent ballistic armours. Different from European Standard DIN EN
1522/1523 standards, the threats and protection levels with test methods are
mentioned together in the European Standard DIN EN 1063 standard
(European Standards EN 1063,2000-01).

Table-9. European Standard DIN EN 1063 Security Glazing Testing and
Classification of Resistance against Bullet Attack Standard Threat/
Protection Levels

Protection ‘ Bullet Mass Bullet Velocity Test Distance
Threats
Level (grams) (m/sn) (m)
BR1 .22 LR 2,610,1 36010 10+0,5
BR2 9x19mm 80,1 400£10 510,5
BR3 .357 Magnum 10,2+0,1 430+10 50,5
BR4 .44 Rem. Magnum 15,640,1 440+10 510,5
BR5 5,56x45mm(SS109) 4101 950+10 10+40,5
BR6 7,62x51mm 9,5+0,1 830£10 1040,5
BR7 7,62x51mm AP 9,840,1 820+10 1010,5
SG1 12/70 Gauge Brenneke Slug (1 Shot) 31+0,5 420+10 1040,5
SG2 12/70 Gauge Brenneke Slug (3 Shots) | 31+0,5 420+10 10+0,5

Even though European Norm 1522/1523 and European Norm 1063
Standards developed for ballistic protected structures (windows, doors,
shutters, blinds and glass), nowadays these standards has also been used for
the armoured civilian and law enforcement vehicles.
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1.2.5. NATO STANAG 4569 Protection Levels for Occupants of Logistic and
Light Armoured Vehicles Standard

NATO STANAG 4569 Protection Levels for Occupants of Logistic
and Light Armoured Vehicles Standard determined and standardized the
protection levels and threats. In order to express the test procedures and
additional threats in detailed, the Allied Engineering Publication 55
Procedures for Evaluating the Protection Level of Armoured Vehicles
(AEP-55) was prepared. AEP-55 (Allied Engineering Publications) is
composed of four volumes. The first volume is about kinetic energy ballistic
threats, the second volume is about mine threats, the third volume is on the
IED (Improvised Explosive Devices) threats, and the forth volume is
focusing on the anti-tank rockets and missiles. The last volume of the
NATO STANAG 4569 hasn't been published yet, the standard preparing
studies have still been continuing. (NATO Standardization Agency, 2012)

Table-10. NATO STANAG 4569 Kinetic Energy and Artillery Threats and
Protection Levels

Level \ Kinetic Energy Threat Reference — Artillery - Threat

Weapon: Assault rifles:7.62 and 5.56 mm, | Artillery 155 mm

1 Ammunition: Ball Distance: 30 m Angle: | Estimated range of burst: 100 m
azimuth 360°; elevation 0-30° Azimuth 360° Elevation: 0° - 18°
Weapon:  Assault rifles, 7.62 mm | Artillery 155 mm

2 Ammunition: AP steel-core Distance: 30 m | Estimated range of burst: 80m
Angle: azimuth 360°; elevation 0-30° Azimuth 360° Elevation: 0° - 22°
Weapon: Machine Gun and Sniper rifles, 7.62 | Artillery 155 mm

3 mm Ammunition: AP tungsten carbide and | Estimated range of burst: 60 m
AP hard steel-core, Distance: 30 m Angle: | Azimuth 360° Elevation: 0° - 30°
azimuth 360°; elevation 0-30°
Weapon: Heavy Machine Gun, 14.5 mm, | Artillery 155 mm

4 Ammunition: AP Distance: 200 m Angle: | Estimated range of burst: 25m
azimuth 360°; elevation 0° Azimuth 360° Elevation: 0 - 90°
Weapon: Automatic Cannon, 25 mm | Artillery 155 mm

5 Ammunition: APDS and APFSDS Distance: | Estimated range of burst: 25 m
500 m, Angle: frontal arc to centreline: £ 30° | Azimuth 360° Elevation: 0 - 90°
sides included; elevation 0°
Weapon: Automatic Cannon, 30 mm | Artillery 155 mm

6 Ammunition: APFSDS and AP Distance: 500 | Estimated range of burst: 10 m
m, Angle: frontal arc to centreline: £ 30° sides | Azimuth 360° Elevation: O - 90°
included; elevation 0°
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Table-11. NATO STANAG 4569 Grenade and Blast Mine Threats and
Protection Levels

Level \ Grenade and Blast Mine Threat

1 Hand grenades, unexploded artillery fragmenting sub-munitions, and other small
anti-personnel explosive devices detonated anywhere under the vehicle

2a Mine Explosion pressure activated under
2 any wheel or track location

2b | Mine Explosion under belly

3a Mine Explosion pressure activated under
3 any wheel or track location

3b | Mine Explosion under belly

4a Mine Explosion pressure activated under
4 any wheel or track location

4b | Mine Explosion under belly

6 kg (explosive mass) Blast AT
Mine

8 kg (explosive mass) Blast AT
Mine

10 kg (explosive mass) Blast AT
Mine

2. THE BALLISTIC THREATS THAT ARE AROUND
TURKEY AND NEIGHBOURING REGION

Turkish law enforcement forces and army have had high-level armed
conflict experience against terror organizations in urban areas and
rural/mountain terrain conditions for the last three decades. In this period,
the counter-terrorism operations against PKK/YPG and ISIS have been
conducted by Turkish Gendarmerie, Police, and Army in Turkey, Irag, and
Syria.

Due to Turkey’s geographic location, the terrorist organizations have
advantages to access easily both western and eastern countries' weapons and
ammunition, and this situation widens the threat spectrum that the Turkish
security forces encounters. These terrorist organizations intensively use
5,56x45mm AR-15 series and 7,62x39mm AK47 series assault rifles,
7,62x51mm and 7,62x54mmR infantry rifles, sniper rifles, light machine
guns, and 12,7x108mm and 14,5x114mm heavy machine guns. One can
clearly observe the same for the ammunition supply. The terrorist groups
obtain the different type ammunition from different sources. Additionally
the terrorist organizations produce the ammunition, IED and weapons in
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Syria and Irag. In some cases the ammunition and weapon production
became so sophisticated (Conflict Armament Research, 2016:7). For
instance, the tungsten carbide armour piercing bullets are produced from
civilian engineering tools, which are provided from the internet.
Additionally, the anti-material rifles or sniper rifles are produced from
12,7<x108mm and 14,5x114mm calibre heavy machine gun barrels
(McCollum, 2017).

The similar wide spectrum is seen on the IED and mine threat. The
armoured vehicles are produced according to protection standards and all of
the vehicles have a protection limit, however in general, the explosive load
of IED is over the protection limits. The terrorist organizations produce
themselves explosives for IED in the field with fertilizer (ammonium
nitrate, calcium ammonium nitrate), fuel oil and fabrication military or
civilian explosives. In order to cause the maximum damage on the target,
they use explosive as much as possible. Due to this reason, the main threat
for the security forces is IED attacks for both the armoured vehicles and the
infantries.

The main actor of weapon and ammunition production was ISIS in
Syria and Iraq between July 2014 and November 2017 (Conflict Armament
Research, 2017:5). ISIS built the production plants for weapons,
ammunition, IED, remote control weapon systems, UAV and UGV (Friese,
2016:40). After the ISIS’s defeat in the region, all of these arsenal and the
production plants were captured by PKK/YPG and PKK/YPG used ISIS’s
arsenal against civilians and security forces in Turkey (Haber7.com, 2018).

In addition to threats caused by terrorism, the other source of threat
diversity is the local ballistic threats faced in public security duties by law
enforcement officers. For instance, shotguns and handguns are the main
local ballistic threats to law enforcement officers in Turkey. According to
2018 firearms registration statistics, the licensed firearms number was
2.640.450 in Turkey. The seventy percentage of 2.640.450 licensed firearms
are the shotguns (TNP, 2018). And the most common calibre handguns
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(mentioned in Table 12) in Turkey is the twenty-nine point five percentage
of the licensed firearms. Furthermore, in the organized crime incidents, the
7,62x39mm calibre assault rifles AK47 with the M43 type ammunition are
also used commonly in Turkey.

Table-12. The Most Common Calibre Handguns in Turkey

Percentages of

calibres in the FETEINEGES - Ol
Calibres . Calibres calibres in the

licensed . :

. licensed firearms

firearms
22 LR 0,06% .357 Magnum 0,46%
6,35%x15,5mm 0,27% .357 Sig 0,017%
7,65x17mm 7.1% .40 Calibre S&W | 0,07%
9x17mm 0,05% 44 Rem. | 0,011%

Magnum

9%x19mm 19,2% .45 Calibre Colt 1,62%
.38 Calibre Special | 0,67% Total Percentage | 29,5%

Besides the widening spectrum of threats, another challenge that the
current international and national ballistic resistant material standards face is
that the test methods does not fully comply with the real-life attacks and
threat conditions. For example, the test distance of rifle threat test is among
10 meters, 15 meters and 30 meters in different national and international
standards. However, it is experienced that the rifle assaults occur in between
5 to 10 meters in the urban warfare conditions. Even though the advised
shooting range of RPG is between 100 meters to 300 meters, it was reported
that the RPG attacks occurred less than 50 meters range in urban warfare
conditions.

The law enforcement officers face with the “contact shot”, “close
impact shot” and “armour-edge shot” threats in public order duties. The
contact shoot test method is only covered by VPAM Standards but none of
the international and national ballistic protective material standards cover
the “close impact shot” and “armour-edge shoot” threat. These threats are
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the main differences between classic military operations and urban warfare
or public order duties.

3. THE NATIONAL BALLISTIC TEST CENTRES

The independent national ballistic test centre, internationally
accredited according to the EN ISO / IEC 17025: 2017 General
requirements for the competence of testing and calibration laboratories, will
increase the efficiency of the research and development process of firearms,
ammunition and ballistic protective materials as well as provide a
certification for these products.

In addition to the above-mentioned issues, the national ballistic test
centre will have a critical role in the preparation of national ballistic
protective material standards, in particular validating and implementing the
test methods within the framework of national and regional ballistic threats.
The ballistic test centre facility should be capable of performing the tests of
body armour, armoured vehicles, ballistic resistant equipment, firearm, and
ammunition up to minimum 14,5%x114mm calibre, with the original
gunpowder load.

CONCLUSION

The changing nature of regional conflicts has also led to changes in
the threats that the security forces (army and law enforcement agencies)
face. The effectiveness of the existing ballistic resistant material standards
that are unable to adapt to changes in threats has begun to be questioned.
Turkey and its neighbouring countries host a wide spectrum of threats.
During the counter-terrorism operations carried out by security forces both
at home and abroad, the risk of a wide spectrum of threats situation has been
accepted in the field.

In particular, due to the conflicts and civil wars in Syrian and lIraq,
weapons and munition warehouses of these countries’ armies were
plundered by local gangs, PKK/YPG, and ISIS terrorist organizations. This
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new reality has caused Turkey to face with extensive usage of NATO and
former Warsaw Pact weapons during its fight against terrorism against
Turkish security forces. Unlike other countries, preparing the ballistic
resistant material standards separately for the law enforcement agencies and
the army in Turkey is too difficult, because of the fact that both of the
security forces face with the same ballistic threats inside and outside of the
country; in the other words there is not a difference in the ballistic threats
between the law enforcement and the army in the urban warfare conditions.
Additionally, organized crime organizations can provide and use the
military weapons, especially the 7,62x39mm calibre (with M43 type bullet)
AKA47 assault rifle, in the urban area against the law enforcement officers.

In these ballistic threat circumstances, the efficient ballistic protection
levels and test methods that comply with real conflict conditions should be
determined in the ballistic body armour standard and ballistic resistant
material/vehicle standards. During the determination of the threat levels, the
calibre distribution of licensed firearms and seized firearms, and conflict
wound (number of gunshot wounds, the location of the wound, wound
cavity etc.) information and statistics should be taken into consideration.

According to firearms statistics, some of the calibres in the threats do
not seem realistic. For example, the ratio of .44 Magnum calibre cartridge
and handgun is generally low in the community (Table-12), but this calibre
is always determined as a threat level in west countries’ ballistic body
armour standards. It is because the protection level is designed for
measuring two different protection mechanism, the first bullet penetration
resistance and the second backface signature* (deformation) in the ballistic
body armour standards. The 9mm FMJ Parabellum and 357 Sig bullets are
for determining the performance of armour against penetration and .44 Rem.
Magnum and .357 Magnum bullets are for measuring the backface signature
protection performance of armour.

Ballistic protective standards must have a flexible structure in order to
provide protection against the ballistic threats of the real conflict conditions
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and to be effective for the new threats. The 3" edition of the STANAG 2920
Standard, developed by NATO in accordance with this requirement, is a
good example of the flexible ballistic protective material standards. In the
present case, the threat/protection level determination methodology of the
3rd edition of the STANAG 2920 Standard will also be the right choise for
Turkey's National Ballistic Resistant Material Standard; only the structural
characteristics of the projectile, such as mass, diameter, bullet core
hardness, and material specifications should be determined in the
threat/protection level.

With respect to V5o or Vi tests request, the minimum impact
velocity, and kinetic energy should be determined by the national ballistic
test centre, but according to threat risks, the tender institution may increase
the bullet impact velocity. According to the ballistic threats of the Turkish
army and Law Enforcement Agencies, at least the threats that are mentioned
in Table-13 should be take part in the Turkish National Ballistics Resistant
Material Standard.

Table-13. The Draft Ballistic Threats of Turkish National Ballistics
Resistant Material Standard

22 Long Rifle 5,56x45mm SS109 7,62x54mm R B32 API

9x18mm 7N21 7,62x39mm 57N231 7,62x51mm Tungsten Carbide AP
9x19mm 7,62x51mm M80 7,62x63mm AP (.30-06 M2)
9x21mm 7N28 7,62x54mm R 7N13 12,7x99mm AP

.357 Magnum. 7,62x39mm BZ API 14,5x114mm API

44 Rem. Magnum | 7,62x51mm M61 AP 12/70 Gauge Brenneke Slug

The three critical test method should be added to the standard for law
enforcement agencies’ body armours: the first is “Contact Shot”, the second
“Armour-Edge Impact Shot” and the third is “Close Impact Shot”.

a. Contact Shot: In the contact shot test, the muzzle of the firearm or
test barrel full contact to body armour surface, and at least three shots will
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be performed in the right angle. In the contact shot test, check for the only
perforation while the backface signature will not be measured. The similar
test method is mentioned in the VPAM BSW 2006 Ballistic Protective Vest
Standard. Because of the fact that the contact shot treat is very common in
the public order duties for law enforcement officers, this test method is
critical.

b. Armour-Edge Impact Shot: In the existing ballistic protective vest
standards, the test impact point must be at least 76mm from the edge of the
ballistic protective package to be considered valid. However, under the real
conditions of armed conflict, the bullet is likely to hit closer than 76mm to
the edge of the ballistic protective package. Therefore, the armour-edge
impact test should be defined in the ballistic protective vest standards. In the
armour-edge impact test, the impact point must be 30£5mm from the edge
of the ballistic package and these shots should be repeated on seven
different sides of the vest. In this test procedure, the Backface Signature will
not be measured, only the perforation will be checked.

.44 Rem. Magnum
SJHP
Shooting Pattern

a=105¢cm  Jo- — = — — = =
______ b=22cm

c=145cm
d=195cm

o 7 E K -~ T L
b 3 G b
Q@ o+t
d M L O -
Front Side of Body Armour Back Side of Body Armour

Figure-1. The Sample of the Armour-Edge Impact Shot Pattern
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c. Close Impact Shot: In the case of armed conflicted at the close
range, it is possible that the hits occur at very close points in successive
shots carried out by attackers who have received good shot training. This
situation is frequently experienced in urban warfare and public order duties.
In the current ballistic body armour standards, the distance between the two
shots should be at least 51mm in order to consider the test valid. If the
distance is closer than 51mm, the test shot is considered invalid. This test
procedure doesn't comply with real combat conditions.

Therefore, the "close impact shot™ threat and test procedure must be
defined in the ballistic protective vest standard to be prepared. In the close
impact shot test, 3 shots should be made in a triangle pattern and the
distance between the impacts should be 40+5 mm. In these tests, the
Backface Signature should not be measured and only the vest should be
checked for perforation.

A= 357 FMJ FN
B=.357 FMJ FN
C=.357 FMJFN
D= .44 Magnum SJHP
E= .44 Magnum SJHP
F= .44 Magnum SJHP

bI a=112em|  ~ 7 7 7 7 I _________
D - b=5cm € D f
| RSN & c=35cm | ~ T~ 7°° B
Ee oF d=145cm Eo oF
e=5cm
f=37cm
Front Side of Body Armour Back Side of Body Armour

Figure-2. The Sample of the Close Impact Shot Pattern

Another important issue is the Conditioning Protocol of body
armours. Because of the storage and usage conditions in the duties, the
ballistic protection performance of body armours may be changed. In order
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to ensure the protection in all conditions, the Conditioning Protocols are
applied to the body armours. According to climate conditions of the country
and using conditions, the conditioning procedures may be different. The
most reliable conditioning protocols have to be defined in the standard.

Without having an independent national ballistic test centre, the
reliable and effective national ballistic resistant equipment standard
preparation will not be successful. The independence of the ballistic test
centre is as important as technical competence. The term ‘‘independence’’
means that the ballistic test centre should not have direct or indirect
organisational links with the manufacturers and a firm or union that dealing
with export or import of arms, ammunition, and ballistic protective
equipment. For this reason, the ballistic test centres are generally established
whitin the governmental organization chart. Thanks to this organizational
model, the ballistic test centre will be a national contact point of the
international ballistic test centre and other countries’ ballistic test centres.
Furthermore, the ballistic test centre will be a national certification centre
and a national contact point for the international ballistic test centre and
other countries’ ballistic test centres through this organization model.
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GUVENLIK BILIMLERI DERGISIi YAYIN iLKELERIi VE YAZIM
KURALLARI

1. YAYIN iLKELERI
1.1. Genel ilkeler

Jandarma ve Sahil Giivenlik Akademisi tarafindan 2012 yilinda
yayimlanmaya baslayan Giivenlik Bilimleri Dergisi, “giivenlik” alanindaki
kuramsal ve uygulamali 6zgilin arastirma, inceleme, derleme tiirtindeki
yazilar ile kitap incelemelerinin yayimmlandigi ulusal ve uluslararas1 veri
tabanlarinda taranan ulusal hakemli ve basili olarak yayimlanan bilimsel bir
dergidir. Mayis ve Kasim aylarinda olmak tizere yilda 2 (iki) kez basili ve
online olarak yayimlanmaktadir.

Derginin yayin dili Tiirk¢e olmakla birlikte, Yayin Kurulunun kararina
bagli olarak yabanci dilde yazilan makaleler de derginin genel ilkeleri
cergevesinde yayimlanabilir. Yazi basligi, anahtar kelimeler ve makalenin
6z kismi, biitin makalelerde Tiirke ve Ingilizce olarak bulunmak
zorundadir.

Dergide “giivenlik” konusuna odakli olmak sart: ile siyasal bilgiler,
hukuk, kamu ydnetimi, isletme, cografya, tarih, iletisim, ekonomi, bilisim,
psikoloji ve sosyoloji vb. sosyal, beseri, idari bilimler alaninda 6zgiin eserler
ve daha Once yaymnlanmamis veya herhangi bir yayin siirecine girmemis
aragtirma, inceleme ve derleme tiirlinde yazilar ile kitap incelemeleri
yayimlanir. Ancak, bilimsel toplantilarda (kongre, sempozyum, seminer vb.)
sunulan ve tam metni yayimlanmamais olan bildiriler, sunuldugu yer ve tarih
belirtilmek sartiyla kabul edilir.

Dergide yayimlanmasi istenen yazilar, Tiirk Dil Kurumunun giincel
dilbilgisi kurallarma (imla, noktalama, aciklik, anlasilirlik vs.) uygun
olmalidir. Bu nedenle olusabilecek sorunlardan ve elestirilerden tamamen
yazar sorumludur. Yayimlanmak iizere gonderilen makalelerin, derginin
yayin ilkeleri ve yazim kurallarina uygunlugu Yaymn Kurulu tarafindan
oncelik sirasina gore degerlendirilir.
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Yaym ilkelerine ve yazim kurallarina uygun bigimde hazirlanmayan
makaleler degerlendirmeye alinmaz ve hakeme gonderilmez. Yaym Kurulu
yaziyt bilimsel yonden degerlendirmek iizere hakeme veya diizeltilmek
lizere yazarina geri gondermek, yazinin sekil ve formatiyla sinirli kalmak
kaydiyla diizeltme ve kisaltma yapmak, yayin ve etik kurallara uymayanlari
yayimlamamak yetkisine sahiptir.

Kor hakem sisteminin uygulandigi Gilivenlik Bilimleri Dergisi’ne
gonderilen makaleler, hakem degerlendirmesinden ve kitap incelemeleri de
editor  degerlendirmesinden  gegtikten sonra  yayinlanir.  Dergiye
gonderilecek yazilarin en az iki hakemden kabul almasi gerekmektedir.
Hakem degerlendirmeleri olumlu bulundugu halde, makale sayisinin fazla
olmasi nedeniyle yayimlanmayan makaleler bir sonraki sayida yayimlanmak
izere editor tarafindan degerlendirilir. Bu sekilde 1 (bir) yildan fazla
bekleyen makale giincelligini yitirdigi i¢in yayimlanmaz.

Yayinlanan makalelerin ve kitap incelemelerinin biitiin yaym haklar
dergiye, yaymlanan yazilarin igerik sorumlulugu ise yazara aittir.
Makalelerdeki goriisler, yazarlarinin sahsi goriisleri olup; hi¢bir kurum ve
kurulusun resmi goriisii niteligini tagimaz.

Yaym Kurulu ile hakem ve yazarlardan gelen bilgi, belge ve
degerlendirme sonuclar1 5 (bes) yil siireyle saklanmaktadir.

Giivenlik Bilimleri dergisi ticretsiz bir dergi olup, yazarlara telif {icreti
o0denmemektedir.

1.2. Etik Ilkeler

Giivenlik Bilimleri Dergisi, bilimsel bilginin gelisimi agisindan yayin
etigine biiyiik 6nem atfetmektedir. Bu agidan, Yayin Etigi Komitesi (COPE)
(https://publicationethics.org/) ve Acik Erisim Dergiler Dizini (DOAJ)
(https://doaj.org/publishers#licensing) gibi kuruluglar tarafindan belirlenmis
Akademik Yaymcilikta Seffaflik ve Ornek Uygulama Ilkeleri’ne baglh
kalinmaktadir.
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Bu dergi agik ve dcretsiz akademik yaymcilik ilkesine bagh
oldugundan, yazarlardan makale isleme ve gonderme {icretleri talep
edilmez. Tiim icerige internet sayfasi iizerinden herhangi bir kisitlama ve
gecikme olmaksizin yayin tarihinden itibaren tam metin olarak erisilebilir.

2. HAK VE SORUMLULUKLAR
2.1. Yayin Kurulunun Hak ve Sorumluluklari

Giivenlik Bilimleri Dergisi Yaym Kurulu, dergiye gonderilen
makalelerden hangilerinin yayinlanacagina karar vermekten kolektif olarak
sorumludur.

Yaymn Kurulu, COPE tarafindan tanimlanmis Iyi Yaym Uygulamasi
Kilavuzu’nun  (https://publicationethics.org) uygulanmasmi  Onererek
akademik diiriistliigii tesvik etmektedir.

Yayin Kurulu, etik kurallar1 ihlal ettigini degerlendirdigi ve intihal
Onleme yazilimi taramasinda benzerlik orani yiliksek ¢ikan makaleleri geri
¢ekme hakkini kendinde sakli tutar. Yayin Kurulu, yaymlanmis makalelere
iligkin intihal ve suistimal iddialarin1 her zaman incelemeye alma hakkina
sahiptir.

Yaym Kurulu, dergimize gonderilen bir makalenin bir baska derginin
hakem siirecine de sokulmamis olmasini1 zorunlu bir bagvuru kosulu olarak
degerlendirir. Makalenin yayin kurulunca hakem siirecine alinmasi bir yayin
taahhiidii anlamina gelmez. Yayin i¢in hakem siireci olumlu sonuglansa bile
mutlaka yayin kurulunun karar1 gerekir.

2.2. Yazarmm Hak ve Sorumluluklari

Yazarlar hazirladiklar1 6zgiin ¢aligmalarla dergimize bagvurmalidirlar.
Yazarlar, ayn1 ¢aligmay1 ayn1 zamanda birden ¢ok derginin hakem siirecine
gondermemelidirler. Yazarlar kaynaklarin orijinalliginden ve teyidinden de
sorumludurlar. Intihal hangi sekilde yapilirsa yapilsin etik dis bir davranis
olusturur ve kabul edilemez.
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Yazarin makalesini, yayin karar1 alinincaya kadar, dergi yayimn kuruluna
bildirmek kosuluyla geri ¢gekme hakki saklidir.

Ceviri olsa dahi yayimlanan tiim yazilarin dil, tslup, igerik, etik gibi
konularda fikri, ilmi ve hukuki sorumlulugu eseri yazan ve ¢evirisini yapan
yazarlara aittir.

Yazardan diizeltme istenmesi durumunda, diizeltmenin en ge¢ 2 ay
icerisinde yapilarak Yayin Kurulu’na ulastirilmas: gerekmektedir.

Yazarin hakem ve Yaymn Kurulunun elestiri, degerlendirme ve
diizeltmelerinden katilmadigi hususlar olmasi durumunda, yazar bunlari
gerekeeleri ile ayr1 bir sayfada bildirme hakkina sahiptir.

2.3. Hakemlerin Sorumluluklar:

Dergide kor hakemlik sistemi uygulanmaktadir. Hakemler kendilerine
ulasan makaleleri gizli tutmak ve hakemlik siirecinden elde ettikleri bilgileri
kisisel menfaatleri i¢in kullanmamakla yiikiimliidiirler. Hakemlerin
degerlendirmelerini 20 giin i¢cinde yapmalar1 beklenmektedir.

Hakemler raporlarim1 veya makale hakkindaki bilgileri baskalariyla
paylasmamali ve editoriin izni olmadan yazarlarla dogrudan iletisim
kurmamalidirlar.

Hakem makaledeki potansiyel etik meseleler konusunda 6zenli olmali
ve bunlan editoriin dikkatine sunmalidir. Hakemlik nesnel bir sekilde
yapilmalidir. Yazar(lar)a dair kisisel elestiriler uygunsuz olarak kabul edilir.

3. YAZIM KURALLARI
3.1. Genel Esaslan

e Yazarlar unvanlarmi, gorev yaptiklart kurumlari, haberlesme
adreslerini, telefon numaralarini, e-posta adreslerini ve ORCID (Open
Researcher ve Contributor ID) numarasini bildirmelidir (http://orcid.org).

e Bilimsel yaymlar Tiirkce veya Ingilizce olarak hazirlanabilir. Tiirkce
makalelerin yazzim ve noktalamasinda ve kisaltmalarda TDK Imla
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Kilavuzunun en son baskisi esas alinir. Gonderilen yazilar dil ve anlatim

acisindan bilimsel 6l¢iilere uygun, agik ve anlasilir olmalidir.

e Dergiye gonderilen makaleler, dipnotlar dahil en az 4000 en fazla
7000 kelime olmalidir. Kitap incelemeleri 1000-1500 kelime olmalidir.

e Yazilar, makalenin baslangi¢ kismmna yazilmus, Tiirkge ve Ingilizce
olarak hazirlanmis makale basliklarini da iceren 150-250 kelimelik Tiirkge
“6z” ile Ingilizce “abstract” ve makale bashg icermelidir. Ingilizce
calismalarda dnce Ingilizce “abstract”, Tiirk¢e calismalarda ise 6nce Tiirkce
“6z” yazilmahdir. “Oz” ve “abstract” tek aralik, 10 punto ve italik olarak
yazilmalidir. Ayrica her iki dilde de iig-yedi adet ‘“‘anahtar kelime”

eklenmelidir.

e Yazarin akademik unvani, gérevi ve bagl bulundugu kurulus e-posta
adresi ile ORCID numarasi ilk sayfanin altina dipnotta (footnote) (*) isareti
ile 10 punto ile yazilmalidir. (Ornek; Dr. Ogr. Uyesi, JSGA, Giivenlik
Bilimleri Enstitiisti, editorgbd@jandarma.gov.tr, ORCID:...)

e Tablo ve sekillere baslik ve sira numarasi verilmeli; basliklar
tablolarin iizerinde, sekillerin ise altinda yer almalidir.

e Denklemlere sira numarast verilmelidir. Sira numaras1 ayra¢ i¢inde

ve sayfanin sag tarafinda yer almalidir.

e Yazilarda dipnotlara yer vermekten olabildigince kagmilmali ve
burada soylenecekler metin iginde ifade edilmelidir. Zorunlu olarak

verilecek dipnotlar ise numaralandirilarak sayfa sonunda verilmelidir.

e Teknik terimler tirnak icinde yazilmali veya agiklanmalidir.

Kavramlar i¢in kisaltma kullanimindan kaginilmalidir.

3.2. Sayfa Diizenine Iliskin Esaslar

e Yazilar, Microsoft Word’de, tek satir araligi, Times New Roman ve
12’°lik punto; marjlar iist 4,6; sol 4; alt 4,6; sag 4; cilt pay1 0, st bilgi 4,6, alt
bilgi 5, kagit dlciisii A4 olacak sekilde hazirlanmalidir.
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e Yazi “GIRIS” boliimiiyle sayfa basindan baslamali ve uygun
boliimlere ayrilmalidir. Son bolim, “SONUC” boliimii olmali ve bu bolimii
takiben “KAYNAKCA” ile varsa “EKLER” yer almalidir. Ekler
bagliklandirilirken;  “EK-A”, “ EK-B” seklinde siralanmali ve ek icinde
“Bagliklar” boliimiinde ifade edilen basliklandirma kurallarina uyulmalidir.

e (Giris, sonu¢ ve kaynakcaya numara vermeden; bdliimler, ardisik
olarak numaralandirilmalidir. 3’iincii seviye basliktan sonra (¥, - vb)
imlecler kullanilmalidir. Boliim basliklari;

1. BIRINCI SEVIYE (Sola yaslanmus, kalin, biiyiik harflerle)
1.1. ikinci Seviye (Sola yaslanmus, kalin, ilk harflerleri biiyiik)
1.1.1. Ugiincii Seviye (Sola yaslanmus, italik, ilk harflerleri biiyiik)

e Her tablo ve sekil i¢in sira numarasi verilmeli (Tablo-1., Sekil-2.
gibi); tablolarin baglig: iistte, sekillerin bashigi ise altta yer almali, bagliklar
tablo veya sekle ortalanmis olarak ilk harfleri biiyiik yazilmalidir.

e Tablo ve sekil icerigi Times New Roman 10 punto olarak
yapilandirilacaktir (Sayfa durumuna gore 9 veya 11 punto da kullanilabilir).
Istatistikler igin virgiilden sonra ii¢ haneden fazlas1 yazilmamalidir. Tablo,
sekil, grafik ve resim i¢in sayet alinti yapilmigsa, mutlaka kaynak
belirtilmelidir.

e ilk sayfadan sonra, ¢ift numaral sayfalara yazar adi, tek numaral
sayfalara makale ad1 9 punto karakterinde {ist bilgi olarak eklenmelidir.

3.3. Atif ve Gondermelere Iliskin Esaslar

e Metin i¢inde yapilacak atiflar ayrag i¢cinde gdsterilecektir. Kaynakga
da bu atif sistemine uygun olarak hazirlanacaktir. Asagida farkli nitelikteki
kaynaklara yapilan atif 6rnekleri gosterilmistir:

- Walsh (1998) aile yilmazligini, ailenin basa ¢ikma ve fonksiyonel
bir birlik olarak aktarmaktadir (s. 108).

- liski icerisinde dzgiinliik, diiriistliik, kisinin tam olarak kendisini
acmasidir (Lopez ve Rice, 20006, ss. 13-14).

- Kessler’in 2003’te yaptig1 calismaya gore ise ruh sagligimi
giivence altina alan en 6nemli etken sicak bir aile ortamidir (s. 146).
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- Orgiitsel nitelikteki onciiller, drgiitsel adalet algis1 (Brewer ve
Kramer, 1986: 45; Cremer, 2005a, ss.33-45; Lipponen, 2001, s. 24) gibi
faktorlerden...

- Mael ve Ashforth (1992: 88) tarafindan gelistirilen...

e Ayni yazar veya yazarlarin farkli ¢alismalarinda, ¢aligma tarihi daha
eski olan Once yazilmalidir. Ayni yazarin veya yazarlarin ayni tarihlerdeki
caligmalarinda “a”, “b” seklinde harfler, ¢alismanin yapildigi yilin yanina
yazilmalidir.

e Ug, dort ve bes yazar1 olan calismalarda ilk atifta tiim yazarlarin
isimleri verilmeli, miiteakip atiflarda “vd.” seklinde kisaltilarak verilmelidir.

Besten fazla yazar varsa ilk yazarin soyadindan sonra “vd.” seklinde ifade
edilebilir.

e Bir yazarin disiincelerinin yeniden ifade edilmesi zorsa veya
anlamim yitirecekse 40 kelimeden daha fazla olmayan atiflarda kaynaktan
alman ifade tirnak isareti icinde belirtilerek yazilmali ve o ifadenin
bulundugu sayfanmin numarasi belirtilmelidir. Ornegin: (Oztiirk, 2003, s.
147). Eger 40 kelimeden daha fazla atif yapilmas1 gerekiyorsa alint1 yapilan
kisim, iki sekme iceriden, tirnak icinde yazilmali, en sonuna alint1 yapildigi
yerdeki paragraf (para. 15) veya sayfa numarasi (s. 25) belirtilmelidir.

e Yazar ismi belirtilmemis bir ¢aligmaya atif yapilmasi gerekiyorsa ve
bu calisma siireli bir yayindaysa yaymnin ismi, yazar olarak belirtilebilir.
Ornegin; (Wall Street Journal, 2009), (Ticaret Bakanligi, 1999).

e Aymi parantez iginde birden fazla ¢alismaya atif yapilacaksa
caligmalar alfabetik siraya gore ve aralarina noktali virgiil konularak
yazilmalidir. Ornegin: (Abrams, 2000; Sullivan ve Hellman, 1999).

e Ikincil kaynaklar, (Blau, 1964’ten akt. Tamer, 2003). Tamer’in
(2003), Blau’dan (1964) aktardigina gore... seklinde ifade edilerek ikincil
kaynaklardan atif yapildig1 belirtilmelidir.

e Flektronik kaynaklara atif yaparken genel atif kurallar1 gecerlidir
(Yazar soyadi, yil). Bu bilgi mevcut degilse, kaynaga ulasilan web adresi
parantez i¢inde verilmelidir. Yani yazari belli olmayan bir elektronik
kaynaga atif yapmak gerektiginde web sitesi parantez i¢inde verilmelidir.
Sayet profesyonel bir web sitesine, veri tabanina veya bir projenin web
sitesine atif yapmak gerekiyorsa, elektronik adres parantez icinde verilmeli,
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kaynakcada da asagida ilgili bolimde verilen Ornekte gorildiigii gibi
belirtilmelidir. (Ornegin: UNICEF web sitesi diinya capinda ¢ocuklarin
iyiligi i¢in ¢alisan c¢esitli yararli kaynaklara baglantilar sunmaktadir
(http://www.unicef.org).

e Eger mali destek veya diger yardimlari i¢in tesekkiir etmek
istediginiz kisi veya kurumlar varsa, ¢alismanin sonuna bir not ekleyerek
tesekkiirlerinizi iletebilirsiniz.

3.4. Kaynakca Yaziminda Uygulanacak Esaslar

e Kaynakg¢a 12 punto olarak diizenlenecek ve soyad alfabetik sirasina
gore tasniflenerek verilecektir. Ayrica bir kategori yapilmayacaktir.

e Kitaplarda sayfa numaralar1 belirtilmeyecek, makalelerde derginin
ilgili sayfa aralig1 belirtilecektir.

e Internet kaynaklarinda erisim tarihi belirtilecektir.

e Kaynake¢a ile ilgili ayrintili hususlar i¢gin APA’nin (American
Physchology Association) bilimsel yazi kriterlerine, Publication Manual of
American Psychological Association (https://www.apastyle.org/manual)
veya Dergi Park Yazim Kurallari’na
(http://dergipark.gov.tr/busad/page/2914) bakiniz.

e Kaynakc¢ada yazar soyadinin bas harfi biiyiik, adinin ise ilk harfi
olacak sekilde asagida verilen 6rneklerde oldugu sekilde yazilacaktir. DOI
numarasi mevcutsa referansin en son kismina eklenecektir.

Kitaplar
Sar1, G. (2013). Ermeni meselesi 1s1ginda Stiryaniler. Ankara: Baris Platin
Yaymevi.

Bloch, S. ve Whiteley, P. (2010). Diiz bir diinyada yoneticilik (2.Basim). (U.
Sensoy, Cev.) Istanbul: Is Bankas1 Yayinlari.

Avci, E. (2017). Tiirkiye’de terdérizmin tarihsel seyri. G.Sar1 ve C.K.Demir.
(Ed.), Giivenlik bilimlerine giris (ss. 287-314). Ankara: Jandarma
Basimevi.
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Makaleler

Ak, T. (2018, Mayis). Silahli insansiz hava araclarinin kullaniminda karar
mekanizmalart.  Giivenlik  Bilimleri  Dergisi, 7(1), 111-130.
doi:10.28956/ghd.422803

Ansiklopedi
Ersoy, O. (1973). Kagit. Tiirk Ansiklopedisi iginde (c. 21, ss.112-115).
Ankara: Milli Egitim Bakanlig.

Yayimlanmams Calismalar
Aplak, H.S. (2010). Karar verme siirecinde bulanik mantik bazli oyun
teorisi. (Yayimlanmamis Doktora Tezi). Gazi Universitesi, Ankara.

Kongre Bildirileri

Sari, G. ve Ak, T. (2018). Giivenlik alan yeterlilikleri ve akademik
calismalar. H.Kahya (Ed.), 1.Uluslararas: Egitim ve Sosyal Bilimlerde
Yeni Ufuklar Kongresi bildiriler kitabi iginde (ss. 130-134). Istanbul:
ASOS. doi:10.21733/ibad.417321

Elektronik Kaynaklar

Shotton, M.A. (1989). Computer addiction? A study of computer
dependency. Erigim tarihi: 18 Agustos 2011,
http://www.ebookstore.tandf.co.uk/ html/index

Yazarn belli olmayan web sitesi makalesi

New child vaccine gets funding boost. (2001). Erigim tarihi: 21 Subat 2012,
http://news.ninemsn.com.au/health/story 13178.asp.

Blog

Webber, S. (2008, 10 Ekim). Information literacy in work place contexts.
Erisim tarihi: 22 Ekim 2008, http://information-
literacy.blogspot.com/.
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3.5. Kitap incelemelerinde Uygulanacak Esaslar

Kitap incelemesi bir kitapta yer alan temel iddialar ve konular
cercevesinde yapilan kapsamli ve detayli bir arastirmadir. Inceleme
akademik bir yazi kurgusu igerisinde giris, tartisma (yontem, kapsam ve
igerik) ve sonug gibi hususlar1 igermelidir. Giris kisminda kitaptaki tezler ve
ana hususlar ile kisa bir 6zete yer verilmelidir. Tartisma kisminda kitabin
ilgili sayfalarmma ve gerekiyor ise baska eserlere de atif vermek suretiyle
yontem, kapsam ve igerikte yer alan konular bir biitiinlik igerisinde
irdelenmelidir. Sonu¢ kisminda ise kitaba iliskin temel diisiinceler ve
yazarin alana yaptig1 katkilar degerlendirilmeli ve elestirel bir sekilde ortaya
konulmalidir.

Kitap incelemelerinde baslik bilgilerinde inceleme yapilan eserin adi,
yazari, yayimmlandigi kent ve yaymevi, yayim yili ve ISBN numarasi
yazilmalidir. Sayfa altinda 6zel isarete karsilik olarak inceleme yapan
yazarin akademik unvani, mensup oldugu kurum ve e-posta adresi yazilir.
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GUIDELINES
1. PUBLISHING PRINCIPLES
1.1.General Principles

The Journal of Security Sciences (JSS) is a biannual journal indexed in
both national and international indexes which offers theoretical and applied
research, analysis and articles on “Security” and published by Gendarmerie
and Coast Guard Academy since 2012. The JSS is published twice in a year,
May and November, as in print and online accessible journal.

The main publishing languages of the journal are Turkish and English.
The title, keywords and the abstract of the articles submitted to the journal
must be both in Turkish and English.

The JSS publishes original articles and book reviews focused on
security aspect from different fields including but not limited to politics,
law, public administration, geography, history, communication, economy,
management, informatics, psychology, sociology, human sciences and
public sciences. Submitted articles must not be published nor submitted to
any other publications before. Conference/congress/ seminar papers are
accepted only if they are not previously published as full text and certain
info such as presentation date and place provided.

Submitted manuscripts must follow the grammar rules. The authors are
responsible of problems arising from the breaches of grammar rules of their
articles.

Articles which fail to follow the Journal principles and guidelines may
not be accepted for reviewing process. Editorial Board has the authority to
send articles to reviewers, to send back articles to authors after reviews, to
change articles formats, to abbreviate it or to decide not to accept articles
which fail to follow the academic integrity and publishing standarts.

The submitted manuscripts undergo a double-blind reviewing process;
articles are reviewed by referees whreas book reviews are reviewed by
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editorial board. To be accepted for publication in the JSS, articles need to be
positively peer reviewed at least by two referees. After articles are accepted
for publishing, if there are more articles than the quota for the immediate
volume, the articles are automatically shifted for the next volume. If an
article is not published this way within a year, it is withdrawn from
publishing list.

The copyright for the published articles and book reviews belongs the
JSS however authors remain responsible for the contents of publications.
The JSS is under no circumstances responsible for the contents of the
articles/book reviews. Feedbacks and all relevant information about the
articles/book reviews are stored by the JSS for 5 years.

Journal of Security Sciences is free of charge, hence no money is paid
to the authors for the copyrights.

1.2. Ethical Principles

Journal of Security Sciences, puts great importance on academic
integrity therefore it is strictly committed to follow the publishing principles
stated at COPE (https://publicationethics.org/) and DOAJ
(https://doaj.org/publishers#licensing)

2. RIGHTS AND RESPONSIBILITIES
2.1. Rights and Responsibilities of the Editorial Board

The Editorial Board of Journal of Security Sciences has the right and
responsibility to decide the publication of articles and book reviews by
taken into accounts feedbacks received from referees. The Editorial Board
recommends publishing guides on (https://publicationethics.org) and
promotes academic integrity.

Editorial Board has the right to decline articles and book reviews which
contain plagiairised metarials or breach principles on academic integrity.
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Submitted manuscripts must not be published or scheduled to appear in
any other publications. Accepting a manuscript for peer reviewing process
does necessarily mean a confirmation for publication.

2.2. Rights and Responsibilities of Authors

Articles and book reviews submitted to the JSS have to be original
works of the authors. Submitted manuscripts should not be in any kind of
submitting process in any other publishing platforms. The authors are
responsible for the validity and confirmation of the bibliography. Plagiarism
IS not tolerated.

Authors have the right to withdraw submitted manuscripts at any time
before Editorial Board approves publication. In such cases, authors must
inform the Editorial Board as early as possible.

In case of translated manuscripts, authors who write the original work
and translators are both responsible for the contents and any breaches of
academic integrity principles.

In cases where the manuscripts are sent back to authors for corrections
after peer reviewed, the corrected manuscripts need to be submitted within 2
months.

In cases where the authors disagree with the feedbacks given by
referees and Editorial Board they have a right to object. In such cases,
authors need to submit their own thoughts and critics regarding the
feedbacks given by referees and Editorial Board in written for re-
consideration..

2.3. Responsibilities of Referees

The Journal ensures that manuscripts are reviewed by using a double-
blind peer-review methodReferees are responsible for keeping the
manuscripts confidential and not using the knowledge and information they
encounter via manuscripts for personal gain.
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All reviews and information on manuscripts are strictly confidential and
must not be shared with others. Referees are not allowed to contact with the
authors unless allowed otherwise by the Editorial Board.

Referees are expected to inform the JSS immediately in case of
breaches arising from academic integrity during the review process if they
determine any. Referees are expected to be objective and personal criticism
towards authors are not allowed.

3. GUIDELINE ON WRITING STYLE
3.1. General Principles

e Authors are required to submit the workplace info, contact
addresses/numbers/email addresses and ORCID (Open Researcher and
Contributor 1D) number.

e Manuscripts can be Turkish or English. Submitted manuscripts
should be clear and understandable.

e Articles should be between 4000 and 7000 words including the
footnotes. Book reviews are required to be between 1000-1500 words.

e Article manuscripts should include abstracts both in Turkish and
English between 150 and 200 words in the beginning of the manuscirpts.
Turkish abstracts are titled as “Oz” and English abstracts are titled as
“Abstract”. “Oz” and “Abstract” are written with single line spacing, 10
points font size and italic.

e Author’s academic title, position, institutional email address and
ORCID number should be stated in a footnote in the first page starting with
a “ * ” 10 points font size. (Assoc. Prof., Gendarmerie and Coast Guard
Academy  Security Sciences Institute, editorgbd@jandarma.gov.tr,
ORCID.... i.e.)

e Tables, figures and illustrstions should be numbered consecutively,
captioned and cited in the text in sequential order. Captions should before
the table and after the figures/illustrarions.
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e Equations should be numbered consecutively. That number should
be in parenthesis on the right side of the page.

e Authors need to refrain using footnotes and incorporate them with
the main body.

e Technical terms need to be used with quotation marks and authors
need to refrain from using abbreviations without providing the full form of
them at first appearance in the text.

3.2. Principles Regarding Page Layout

e Manuscripts should have single line spacing, Times New Roman
font, 12 font size, (Top 4.6 mm, bottom 4.6 mm, left and right indent 4 mm,
gutter 0, header 4.6 mm, footnote 5 mm, paper size A4.

e Manuscripts should start with an introduction section, be separated
into proper sections afterwards and following with a conclusion section.
Bibliography needs to continue with the conclusion section and the last
section should be the attachments section.

e Without numbered to introduction, conclusion and bibliography;
sections should be numbered consecutively. Symbols such as (*, -) can be
used after the 3rd level segment. Section headings;

1. FIRST LEVEL SEGMENT (ALIGN LEFT, BOLD, CAPITAL
LETTERS)

1.1. Second Level Segment (Align Left, Bold, First Letters are Capital)
2.1.1. Third Level (Align Left, Italic, First Letters are Capital)

e Tables, figures and illustrations should be numbered (Table-1.,
Chart-2. ie.). Tables names should be on top of the tables and centered;
names of the figures should be under the figures and centered as well.

e Contents of the tables and figures should be Times New Roman and
10 points font size (can be used as 9 or 11 according to the page layout).
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Statistical numbers are expected to have no more than 3 digits after decimal
point. Tables, figures and illustrations should be cited if needed.

e After the first page, authors name should be in the header in even
number pages and name of the manuscript should be on the odd page
headers in 9 points font size.

3.3. Guideline for Citiations

e References in the body of your manuscripts should be in (Author,
Date) format. When directly quoting from a text, you must include a page
number in the citation as well.

e If you are using more than one reference by the same author/authors,
the earlier dated publications should be listed first in the bibliography. If it
is published in the same year, authors need to assign letter suffixes after the
year i.e.: "Pala (1981a) makes similar claims...".

o Citiations for the publications with 3 and more authors should have
their full names written for the first citing and then use “(The first authors
surname) et al. for subsequent entries. If there are more than 5 authors, first
author’s name should be followed with “et al.”

o If author is directly quoting from a work, then it will need to include
the author, year of publication, and page number for the reference (preceded
by "p."). Introduce the quotation with a signal phrase that includes the
author's last name followed by the date of publication in parentheses.

o If the author is quoting more than 40 words, it is required to start the
quotation on a new line, indented two tabs from the left margin, i.e., in the
same place one would begin a new paragraph.

e In case of citing a periodic publication without a specific author
name, the name of the publication can be used instead of author name. (Wall
Street Journal, 2009 i.e).
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¢ In case of parenthetical citation including two or more authors, it is
required to order them alphabetically, separated by a semi-colon. (Abrams,
2000; Sullivan and Hellman, 1999).

¢ In case the source quotes or refers to another source, indirect sources
should be cited as (Blau, 1964 cited in Tamer, 2013)

e Online articles follow the same guidelines for printed articles.
Citiations should include all information the online host makes available.

e Authors may add an acknowledgement section at the end of the
manuscripts to express thanks and pay their tribute.

3.4. Guideline for Reference List

e Reference list should be 12 points font size and written
alphabetically. There should not be any other kind of categorization in the
reference list.

e Book references won’t be having page numbers but the articles will
show the pages of the article in where it is published.

e Online sources should show the access date.

e This Journal utilizes APA 6" Reference Style with some minor
differences. Please advise the manual for further info and details.
(https://www.apastyle.org/manual)

e Authors surnames first letter should be capitalized and include only
the first letter of the name. If there is any DOI number of the reference, it
should be included in the reference as well. Please find the below examples
of common references.

Books

Sar1, G. (2013). Ermeni meselesi 1s1ginda Stiryaniler. Ankara: Barig Platin
Publishing.

Bloch, S. ve Whiteley, P. (2010). Diiz bir diinyada yéneticilik (2nd Edition).
(U. Sensoy, Trans.) Istanbul: Is Bankas1 Publishing.
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Avci, E. (2017). Tiirkiye’de terorizmin tarihsel seyri. G.Sar1 ve C.K.Demir.
(Ed.), Giivenlik bilimlerine giris (pp. 287-314). Ankara: Jandarma
Publishing.

Articles

Ak, T. (2018, Mayis). Silahli insansiz hava araclarinin kullaniminda karar
mekanizmalari.  Giivenlik  Bilimleri  Dergisi, 7(1), 111-130.
doi:10.28956/gbd.422803

Encyclopedia
Ersoy, O. (1973). Kagit. Tiirk Ansiklopedisi i¢inde (Vol. 21, pp.112-115).
Ankara: Milli Egitim Bakanlig:.

Unpublished Papers

Aplak, H.S. (2010). Karar verme siirecinde bulanik mantik bazli oyun
teorisi. (Unpublished Doctoral Thesis). Gazi University, Ankara.

Conference Proceedings

Sari, G. ve Ak, T. (2018). Giivenlik alan yeterlilikleri ve akademik
caligmalar. In H.Kahya (Ed.), I.Uluslararasi Egitim ve Sosyal
Bilimlerde Yeni Ufuklar Kongresi bildiriler kitabt (pp. 130-134).
Istanbul: ASOS. doi:10.21733/ibad.417321

Electronic Sources

Shotton, M.A. (1989). Computer addiction? A study of computer
dependency. Retrieved August 18, 2011, from
http://www.ebookstore.tandf.co.uk/ html/index

Unknown Authored Online Articles

New child vaccine gets funding boost. (2001). Retrieved February 21, 2012,
from http://news.ninemsn.com.au/health/story_13178.asp.

Blog

Webber, S. (2008, October 10th). Information literacy in work place
contexts. Retrieved October 22, 2018, from http://information-
literacy.blogspot.com/.
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3.5. Guideline for Book Reviews

Book reviews are detailed reviews of claims and subjects of the books.
The review should include an introduction, discussion (method, scope and
contents) and conclusion. Introduction section is a summary of the claims
and main arguments in the book. In the discussion sections, book reviewers
are expected to discuss the method, scope and contents of the book in a
whole. The conclusion section talks critically about the general impressions
of the reviewer on the book and the contribution the book makes.

Book Review titles should include the name of the book, author, in
which city it is published, publication year and ISBN. At the bottom of the
first page the book reviewers need to include their title, the institution they
work and email address corresponding to an asterisk.
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