
������ ��!�"�#$�%���
��!5��
 ��6! #7"-"*�
 �/3-*��-/#�7� !��! -$���3!�

�
PROCEEDINGS  

FACULTY OF MECHANICAL ENGINEERING, SKOPJE, REPUBLIC OF MACEDONIA 
 
�

����������	��
������
������ ����� ����� ����� 
������
� ��� �� ������� �����
Proc. Fac. Mech. Eng. – Skopje Vol. No. pp. Skopje 
�
�


���$���8 �����!�

�������&����9&2�'��+*��&��)��"('���&�
9����������������
��5
�
��
����2
�
����5�

�
���������
��
����

���
���
���
��
����
����
��� 444444444444444444444444444444444444444444444444444444444444444444444444444444� :+�8,,�

������
�
&���
&����'��*�%)��&1&��$(��+��& 

%�5������
����
�����	������
���������
��;��������
�����
�	����
��;���
���NC�������4444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444448,8�8,7�

������%&�����
���1�'�+��&*���+�&)����+�&)���&*�
)�+��3��&1�+��&�
0���
������	��2������������&2����������
���
���5�����

�������������
����
��������&����2
�
�������
����
�2�	��� 3$(8� 444444444444444444444444444444444444444444444444444448,<�88+�

����������'���4��&'���&*�%)��&1&������4&�+��&�
9�
��	���������������������
���
��
���
�����������
��;���������
��
����������2���&�����=�����
�������
�������
��
�������
��

���
���&������
����
��
��
�����
����
��
��������
��;�4444444444444444444444444444444444444444444444444444444444488.�8/+�

������:��;&�!<&�+�
9�
��������Ramberg-Osgood(�����������
&���������������������
��
����
���2
�
������������������44444444444444444444444444444444444444444444444444444444444444444444444444444444444448/.�8+,�

�������)&4��=��%���'���&*�%)��&1&��$(��+��&�
0���
����������
���������
��;�����������
������
��
�
���
��
���
�
�
&���
����
���
��������
������2����������
�
��
�������444444444444444444444444444444444444444444448+8�8+:�

�
#����+��,���+���&��44444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444444868�86/�
�

 
 
 
 
 
 
 



 
PROCEEDINGS 

FACULTY OF MECHANICAL EGINEERING, SKOPJE, REPUBLIC OF MACEDONIA 
�

������ ��!�"�#$�%��
�!5��
 ��6! #7"-"*�
 �/3-*��-/#�7� !��! -$���3!�

�
 

����������	��
������
������ ����� ����� ����� 
������
� ��� �� ������� �����
Proc. Fac. Mech. Eng. – Skopje Vol. No. pp. Skopje 
�
�
�

C O N T E N T S�

339 – Risto Ciconkov, Nikola Tuneski 
Computation of the thermophysical properties of working fluids in refrigerating  
and air conditioning systems ..................................................................................... 93–100 

340 – Sofija Sidorenko, Vladimir Dukovski 

Software module for geometric product modeling and NC tool path generation.........101–106 

341 – Viktor Stojmanovski, Gavrilo Gavriloski, Slave Jakimovski 
Global stress and strain analysis on console girder at combined rotational  
excavator KRB 1 .......................................................................................................107–113 

342 – Zoran Bogatinoski, Vladimir Georgievski 
Contribution to the theoretical analysis and numerical modeling  
of girder-column connections at multi-storey composite constructions  
under cyclic quasi-static load .....................................................................................115–123 

343 – Gjorgji Adžiev 
Appliance of the Ramberg-Osgood law for determination of the tensile properties  
of welded joint............................................................................................................125–130 

344 – Gligor�e Vrtanoski, Vladimir Dukovski 
Analysis of thermal behavior of structures in case of substitution of cast iron  
with polymer concrete (Analytical approach)..............................................................131–139 

Instructions  for authors ...................................................................................................141–142 



 

���������	�
����
����	��������	���
�
������������������������	��
����	�
�	����������
CODEN: ZTFSEH – 343 ISSN 0351– 6067 
���
���������	��������������� �������	���	��
�������	���
��� �������	����!���������� 620.17 : 621.791.05 

������	�����	�����
����

�������	��	RAMBERG-OSGOOD-
����	��
�����	��	��
����		
��	�����������	
�
����	��	��������	�����	

�����	�����	

�	��������	���
�
�����
����
�
�„�
�� ���������
����“�
����	!�"#"��� $%&&%���������'�������	��	�������	�

"���#$��#��%�������!��%&�!
��
�������!
%��������&��������'��(�������)���*!�����
����������������������
+����������
!���!�!������&�������#�����+��������
���
!����&������'���������'������%��+�������������%�����!���%��,
-��������
��������+�����'��*!���
���������
�
����������&�������+����������
!��
��%����������Ramberg-Osgood,���,
�����&�-�#���.��&�+�����!&'*'��������'��(������
������������
������������&��/01������&������+������0"1�����,
�����������+����%����&�#����������%&�������"231��"��-�&����������&�+����
%�����������������(�������!�������
���
HV1����
����!���!����
��*��������������+������������
!���

��� !�	 "#�����$� )���������
�4� +����������
!�4���!�������
�4�!�� �-�������� �� ����-�
!��+�#�!�'��(�4���
��,
*����(mis-matching)�

S u m m a r y 
 

APPLIANCE OF THE RAMBERG-OSGOOD LAW FOR DETERMINATION  
OF THE TENSILE PROPERTIES OF WELDED JOINT 

Gjorgji Adžiev 

Faculty of Mechanical Engineering, The "Sv. Kiril i Metodij" University, 
P.O. Box 464, MK-1001 Skopje, Republic of Macedonia 

Key words: heterogenity; mycrohardness; strain hardening coefficient; mis-matching 

Regarding the complexity of the experimental estimation of the basic mechanical properties of the different regions of wel-
ded joint, and the very few empirical sources for their determination i.e. assessment, this article concerns an analysis for determinati-
on of the tensile properties of the containing parts of welded joint using the Ramberg-Osgood law. 

The analysis has included the base metal (BM), weld metal (WM) as well as the regions of the heat affected zone (HAZ). In 
order to use the mentioned relation additional HV1 mycrohardness test was performed in all regions of the welded joint 
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S u m m a r y 
 

CONTRIBUTION TO THE THEORETICAL ANALYSIS AND NUMERICAL MODELING  
OF GIRDER-COLUMN CONNECTIONS AT MULTI-STOREY COMPOSITE CONSTRUCTIONS  

UNDER CYCLIC QUASI-STATIC LOAD 

Zoran Bogatinoski, Vladimir Georgievski 

Faculty of Mechanical Engineering, “Sv. Kiril i Metodij” University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

Key words: multi-storey composite constructions; girder-column connections; design (constructive projecting); plastic joint; demoli-
tion 

The theme of the theoretical and experimental research of this paper is the composite multi-storey bearing steel frames (the 
structures) from the aspect of their action out of the cyclic loading (seismic behavior or/and powerful wind). The behavior of the mul-
ti-storey composite structures considered as a whole is in direct correlation and contingence upon the behavior of its complete con-
structive entity i.e., steel columns, steel beams, and reinforced concrete slab, all of them connected while cyclic loading. The main 
accent of this paper is placed on the research of the connection (joint) between the steel columns and steel beams which are connec-
ted with the reinforced concrete slab.  

The conclusions reached in this research while the analysis gained from the numerical modeling and experimental researc-
hing of the multy-storey frame constructions, as most vital elements of the construction, will be of significant use for the structural 
engineers in their further research. 
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GLOBAL STRESS AND STRAIN ANALYSIS ON CONSOLE  
GIRDER AT COMBINED ROTATIONAL EXCAVATOR KRB 1 

Viktor Stojmanovski, Gavrilo Gavriloski, Slave Jakimovski 

Faculty of Mechanical Engineering, The “Sv. Kiril i Metodij” University, 
P.O. Box 464, MK–1001 Skopje, Republic of Macedonia 

Key words: Console girder; rotational excavator; FEA; stress; strain; modeling; model 

A research on the global and stress and strain distribution on a console girder at rotational excavator KRB 1 in this paper was 
done. The research was done with the Finite Element Analysis and the FEA code used for that purpose was ALGOR. A detailed mo-
del of the construction with its dimensions and geometry from the real environment was built. The model was analyzed completely 
with all of its details. For characteristc conditions and regimes of loading, the stress and strain analysis on console girder at rotational 
excavator is subject of research of this paper. 
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SOFTWARE MODULE FOR GEOMETRIC PRODUCT MODELING  
AND NC TOOL PATH GENERATION 

Sofija Sidorenko, Vladimir Dukovski 

Faculty of Mechanical Engineering The “Sv. Kiril i Metodij” University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

The intelligent CAD/CAM system named VIRTUAL MANUFACTURE is created. It is consisted of four intelligent software 
modules: the module for virtual NC machine creation, the module for geometric product modeling and automatic NC path genera-
tion, the module for virtual NC machining and the module for virtual product evaluation.  

In this paper the second intelligent software module is presented. This module enables feature-based product modeling car-
ried out via automatic saving of the designed product geometric features as knowledge data. The knowledge data are afterwards ap-
plied for automatic NC program generation for the designed product NC machining.  

 
Key words: CAD; CAM; feature-based product modeling; knowledge-based programming; object-oriented programming; virtual 
NC machining 
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COMPUTATION OF THERMOPHYSICAL PROPERTIES OF WORKING FLUIDS  
IN REFRIGERATING AND AIR CONDITIONING SYSTEMS 

Risto Ciconkov, Nikola Tuneski 

Faculty of Mechanical Engineering, The “Sv. Kiril i Metodij” University, 
P.O. Box 464, MK–1001 Skopje, Republic of Macedonia 

ristoci@ukim.edu.mk;  nikolat@mf.ukim.edu.mk 

A survey of the refrigerants and international regulations concerning the Montreal Protocol and the Kyoto Protocol is given. 
The necessity of their thermophysical properties: density (specific volume), specific heat, thermal conductivity and viscosity for cal-
culation of heat exchangers (evaporators and condensers) is explained. 

The existing polynomial approximations of saturated thermophysical properties of the refrigerant R407C are presented. 
Further, the basic principles of the least squares method with an emphasize on the approximation with a polynomial of two 

variables are elaborated. An application of the method for obtaining a polynomial approximation of the thermophysical properties for 
the refrigerants R404A and R407C in the superheated area using the MathCAD software is made. At the end the obtained approxima-
tions are discussed regarding to the deviations between the input data and the results. 

Key words: refrigerants; thermophysical properties; approximating polynomials 
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The paper presents the thermal behavior of machine tool structures in case of substitution of cast iron with polymer concrete. 
The developed analytical model has been enabled to determine the thermal stability of the machine tool structure. The results of the 
analysis show the thermal inert of materials and the time point of temperature equilibrium. Also, machine tool structure thermal de-
formation vs. temperature fluctuation per day-night is shown. An analytical model for determination of the thermal-equivalent force 
used to ponder the temperature deformation also has been developed. 


