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Formulation of the scientific problem

As a result of the task executing commitments of Hungary in the management
of conflicts requiring military intervention, the Hungarian Defence Force also
plays a role that requires modern vehicles. The significant modernization of
Hungary’s military forces and the vehicles of the Hungarian Defence Forces
has recently become particularly relevant, which is a very complex issue and a
several years long process.
All military forces aim at the protection of the staff and the vehicles when
executing operational and tactical activities. This protection is inevitable to
ensure that the military organization is able to start and execute its tasks with
the necessary forces and vehicles. Securing the troops transported by fighting
vehicles depends on the attributes that define the protection of the vehicle.
Ensuring the criteria needed to enhance the safety is complex and in many
cases raises related questions.
Vehicle development is a process that allows for the better safety of the
troops by using vehicles that have better protection. When planning the vehicle
development and throughout its process it cannot be left out of sight when
determining the requirements (for example the Tactical Technical
Requirements in case of military vehicles) that the Hungarian Defence Force
needs vehicles and fighting vehicles with which it can be efficient in multiple
areas of application.
Two of the application areas can be well defined:
-

Protection of Hungary’s territory;

-

Execution of missionary tasks usually far from Hungary.

In case of territory protection tasks the geographical characteristics,
circumstances important for protection fighting need to be taken into

consideration, while in case of missionary territories experience clearly shows
that the direction and distance of attacks is practically undefinable.
The result of the vehicle modernization should be to have fighting vehicles
that have been selected based on well-defined aspects and the needs of both
application areas.
The basis of the parts of the tasks can be defined based on the following
scientific problems:
-

The threat of the fighting vehicles has changed in the past decades,
the role of the wheeled fighting vehicles has grown. Due to these
changes measuring and processing the fighting vehicles’ safety
requirements and their technical development is needed.

-

No summary is available that would provide an overview of the
characteristics and effects of the common attack weapons and the
protection elements used against them for defining the direction of a
possible fighting vehicle development or procurement.

-

No data base is available based on which the technical characteristics
defining the Tactical Technical requirements of wheeled fighting
vehicles could be compared and analyzed.

-

No criteria are available that would enable comparing and prioritizing
the wheeled fighting vehicles, based on which the selection for the
given task would be possible.

-

No method is available for grouping and evaluating the wheeled
fighting vehicles based on their applicability and similarity in the
given application area.

The research objectives forming the basis of the dissertation

Based on the scientific problems I have defined the following research
objectives:
-

Getting to know the changes in the security requirements and
protection abilities of the wheeled fighting vehicles and drawing
conclusions based on them.

-

It is worth to define a level of protection that is certainly insufficient
in a given application environment today, and the lack of which might
have critical effects.

-

Creating a a database that makes it possible to compare the attributes
defining the Tactical Technical Requirements by introducing the
wheeled fighting vehicles used in the last decades as well as the latest
developments and by collecting the attributes influencing the
protection capabilities.

-

Putting together criteria that makes it possible to compare, prioritize
and select the wheeled fighting vehicles.

-

Identification and usage of a method that makes it possible to group
and evaluate the wheeled fighting vehicles based on their suitability
in the given application area

Definition of the research hypotheses

I have defined the following hypotheses during the processing of the research
subject:
-

I assume that the protection deficiencies arising at the application
areas of the fighting vehicles during the last decades appeared as

protection requirements that have generated technical development,
and this process can be summarized;
-

I assume that by summarizing the attack weapons, their effects and
the protection elements used in the development of the fighting
vehicles, by measuring impact data and by processing scientific
literature conclusions can be drawn regarding the safety of the
vehicles;

-

I assume that the development of the used and armored wheeled
fighting vehicles can be defined by data and the collected information
can be used to create a data base that can help to summarize and
compare the protection capabilities of the modern wheeled fighting
vehicles;

-

I assume that by summarizing the attributes defining the protection
criteria can be determined that makes it possible to to compare the
vehicles with mathematical methods in more than one decision
making environment.

-

I assume that a well applicable mathematical method can be identified
that makes it possible to group and evaluate the wheeled fighting
vehicles based on how well they fulfil the criteria typical for their
usage.

Research methods

I have used the following research methods in order to reach the set objectives:
-

I have searched for scientific literature and publications matching the
topic, organized the contained information and data, based on which
I have made a comprehensive document analysis;

-

Using an interference-free qualitative research approach I have
carried out a content analysis based on the identified literature;

-

I have participated in the development and execution of multiple
shooting experiments that were closely connected to the research
topic and have used the data, results and observations for the creation
of this dissertation;

-

I have carried out a historical summary and analysis in the subject of
development and moernization of wheeled fighting vehicles;

-

By using a processing research method I have carried out a quality
analysis, based on which I have drawn inductive conclusions;

-

I have put together criteria suitable for the comparison of the vehicles
with the help of data I have collected on the attributes affecting the
security of wheeled fighting vehicles;

-

I have compared the vehicles with the help of a mathematical model
and have drawn conclusions from the data received from the analysis.

The structure of the dissertation

In the dissertation I have introduced the chronological changes of the
characteristics of wheeled fighting vehicles influencing their protection, 10
development paths based on 32 fighting vehicle types and I have compared the
introduced wheeled fighting vehicles with a selected mathematical model.
In connection with the examination of the protection capabilities of
wheeled fighting vehicles based on scientific literature data I have researched
and determined in the first chapter that out of the tactical technical features of
the APC and IFV vehicles protection, delivery capacity, mobilty and firepower
can be named as the most important ones.

In connection with he protection capabilities of fighting vehicles I have
researched and introduced in this chapter the following points regarding
wheeled fighting vehicles:
-

the four main attributes influencing their protection;

-

reasons for their expansion;

-

possibilities for their grouping based on the namings I was to first to
collect;

-

threat affecting them in the past decades and the dangers occurring
during military application;

-

weapons and methods used for attack against them;

-

changes in their protection needs.

Military experience of the 90s highlighted that the protection of fighting
vehicles transporting the troops, which was still accepted in the Vietnam war,
has become insufficient and this initiated the development of the protection
capabilities of wheeled fighting vehicles.
Based on the data and information gained and collected through
experiments, in the second chapter I have introduced:
-

weapons that posed a threat to wheeled fighting vehicles in the last
decade and that were used not only in conventional, all-arms fighting;

-

harmful effects caused by the weapons (destruction, devsatation and
damage);

-

STANAG 4569 document in detail out of the standards describing the
protection capabilities of safety elements and fighting vehicles;

-

protection possibilities against the harmful effects of weapons, the
applied materials and safety elements.

Based on the collected information and data, in chapter three I have introduced the
development paths of 10 fighting vehicles, based on which I have drawn conclusions
regarding the changes of the Tactical Technical Requirements. The tables contaning

the technical data can be found in the appendix of the dissertation and I have used the
information they contain as the basis of chapter four.
Based on the collected technical data, in chapter four I have determined criteria
that are suitable for comparing the introduced wheeled fighting vehicles. With the
help of the criteria and a multicritera decision model I have determined the hierarchy
of the introduced wheeled fighting vehicles in two spearate application areas. As a
result I have confirmed that vehicles with homogeneous steel armor have
disadvantages regarding their protection compared to modernized or newly developed
fighting vehicles.
This comparison was carried out with the PROMETHEE method and and VPS
software, according to the requirements I have determined for the two separate
application areas.
With the help of the GAIA method I have separated groups of the introduced
fighting vehicles that have similar protection, so I have added to the information from
the PROMETHEE full hierarchy.

Conclusions

In the first chapter I have examined the significant military operations of
the last decades, paying special attention to data that concern the threats of the
protected troop transportation vehicles.
While processing and analyzing the researched literature I have come to
the conclusion that out of the attributes defining the protection, the biggest
change affects security.
Military experience of the 90s highlighted that the protection of fighting
vehicles transporting the troops, which was still accepted in the Vietnam war,
has become insufficient and this initiated the development of the protection
capabilities of wheeled fighting vehicles.

In the second chapter I have introduced the weapons used in the last
decades and their harmful effects in order to examine the security of wheeled
fighting vehicles.
Based on the processed literature I have determined that during the
correction and development of the protection capabilities of wheeled fighting
vehicles, non-metallic elements became highly important in the ballistic, antiexplosion and anti-splinter protection.
As discussed in the first chapter, the technical development initiated by the
new protection needs has significantly enhanced the (ballistic) protection
against active weapons, especially infantry weapons and the protection against
reactive weapons, such as mines, IEDs and EFPs (explosively formed
penetrator), always keeping in mind the areal density of the safety elements.
In the dissertation I have examined the military operation experience of the
past decades, based on which I have identified, summarized and graphically
illustrated the biggest changes affecting the threat and protection of the
wheeled armored vehicles.
Based on collected data backed up with experimental results I have
determined that the wheeled fighting vehicles with homogeneous steel armor
have insufficient ballistic protection.
Based on data of the shooting experiments as well as the existing literature
it can be stated that such 5,56 mm and 7,62 mm caliber rifle rounds exist that
have bigger penetration capabilities at 15 m shooting distance than the
STANAG 4569 LEVEL 3 research round. This is why I do not find it sufficient
to mention the STANAG 4569 2 and 3 protection levels without adding the
type of the research round when determining the security of a given safety
element or vehicle.
With processing the development of the vehicle types introduced in chapter
three I have determined that the wheeled fighting vehicles have gone through

a significant change in the last 40 years regarding protection capabilities,
moblity, transportation capacity and firepower. The changes regarding
protection capabilities happened in the last 20-22 years, the effect of the
experiences of the Yugoslav war and the Middle East is clear.
The third problem defined in the introduction is that there is no database
available that would make it possible to compare and analyze the technical
attributes and characteristics defining the Tactical Technical Requirements of
the wheeled fighting vehicles.
I have drawn inductive conclusions by collecting and analyzing the
technical data of a large number of wheeled fighting vehicles, with which I
have put together the database serving as the basis of defining the Tactical
Technical Requirements with regards to protection, mobility, transportation
capacity and firepower.
With the help of the complex criteria I have put together, with a multiaspect decision model (PROMETHEE method) I have determined the
hierarchy of the introduced wheeled fighting vehicles in two separate
environments (MT – area of abroad mission, and TV – homeland area defence)
As a result I have confirmed that the vehicles with homogeneous steel armor
have disadvantages regarding their protection compared to modernized or
newly developed fighting vehicles.
The result reeived from the PROMETHEE method confirms the technical
development of the wheeled fighting vehicles as well as the disadvantages of
the vehicles that only have homogeneous steel armor. (Figure 1.)
As a final result with a multicriteria decision makeing model I have
separated sub-groups within the group of the introduced wheeled fighting
vehicles based on the quality of fulfilling the criteria typical for given
application areas. (Figure 2. and 3.)

Figure 1. Result of the vehicles comparison: a PROMETHEE II
complete rankings of the TV and MT enviroments.

Figure 2. Representing alternatives and criteria at GAIA plane of
TV enviroment

Figure 3. Representing alternatives and criteria at GAIA plane of
MT enviroment

Scientific Findings
1.
I have examined the military operation experience of the past decades, based
on which I have identified, summarized and graphically illustrated the biggest
changes affecting the threat and protection of the wheeled armored vehicles.
2.
Based on data collected from scientific literature sources as well as my own
experimental results, I have determined that due to the armor penetration
capability of the 5,56 mm and 7,62 mm caliber AP rifle and machine gun
rounds, in case of a 90° impact angle the ballistic protection of the wheeled
fighting vehicles with homogeneous steel armor is not sufficient.
3.
I have analyzed development path types of the ten wheeled fighting vehicles
used in the last half century and based on their technical data and features I
have identified changes that occurred in the Tactical Technical Requirements
regarding protection, transportation capacity, mobility and firepower.
4.
I have determined the hierarchy of the introduced wheeled fighting vehicles in
two different application areas with the help of a multicrieria decision model,
and as a result I have confirmed with the criteria used in the examination that
vehicles with homogeneous steel armor have disadvantages regarding their
protection compared to modernized or newly developed fighting vehicles.
5.
I have identified and applied a multicriteria decision model and with it I have
separated sub-groups within the group of the introduced wheeled fighting
vehicles based on the quality of fulfilling the criteria typical for given
application areas.

Recommendations

I recommend to apply the subject and results of the dissertation in the
following fields within the organizations of the Hungarian Defence Forces and
the Ministry of Defence, as well as at the Faculty of Military Sciences and
Officer Training of the National University of Public Service and the NCO
Academy:
-

the dissertation provides structure for the descriptions of the passive
protection of the wheeled fighting vehicles and so serves as a basis
for specialists of this field for further research;

-

the contents of the dissertation can be applied in the area of military
research and development;

-

I find studying and applying the dissertation useful during the
preparation of the troops selected for military operations, especially
missionary operations;

-

the dissertation can serve as a basis for updating educational materials
on topics regarding wheeled fighting vehicles for institutions with
military education;

-

the subject of the dissertation and the information it contains can serve
as a basis for formulating tactical, technical requirements when
managing

military

vehicle

procurements

or

planning

the

modernization of the applied vehicles.

The practical applicability of the research findings

I find the dissertation results applicable in practice according to the following:
-

the compiled databases are applicable in practice during training and
education;

-

the dissertation summarizes the protection development of the
wheeled fighting vehicles with passve elements, which can be applied
as educational material in the military middle and higher education;

-

the information on safety elements summarized in the dissertation can
be effectively applied for the protection development of military
vehicles;

-

the method for the comparative analysis of the wheeled fighting
vehicles can be effectively applied in vehicle procurement processes
for selection or classification.
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