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Nikolay Nikolayevich 

Benardos  
(Russian: Никола́й Никола́евич 

Бенардо́с)  
(1842–1905)  

was a Russian inventor 
of Greek origin who in 

1881 introduced  
carbon arc welding,  
which was the first 

practical arc welding 
method. 

https://en.wikipedia.org/wiki/Nikolay_Benardos  
  

https://en.wikipedia.org/wiki/Russian_language
https://en.wikipedia.org/wiki/Russia
https://en.wikipedia.org/wiki/Greeks
https://en.wikipedia.org/wiki/Carbon_arc_welding
https://en.wikipedia.org/wiki/Arc_welding
https://en.wikipedia.org/wiki/Nikolay_Benardos


 



Nikolay Gavrilovich 
Slavyanov  

(Russian: Никола́й Гаври́лович 
Славя́нов;  

(5 May1854 – 17 October 1897) 
was a Russian inventor who 

in 1888 introduced arc 
welding with consumable 

metal electrodes, 
or shielded metal arc 
welding, the second 

historical arc welding 
method after carbon arc 
welding invented earlier 

by Nikolay Benardos. 
https://en.wikipedia.org/wiki/Nikolay_Slavyanov 

https://en.wikipedia.org/wiki/Russian_language
https://en.wikipedia.org/wiki/Russian_Empire
https://en.wikipedia.org/wiki/Arc_welding
https://en.wikipedia.org/wiki/Arc_welding
https://en.wikipedia.org/wiki/Shielded_metal_arc_welding
https://en.wikipedia.org/wiki/Shielded_metal_arc_welding
https://en.wikipedia.org/wiki/Carbon_arc_welding
https://en.wikipedia.org/wiki/Carbon_arc_welding
https://en.wikipedia.org/wiki/Nikolay_Benardos


 

Professor Evgeny 
Oscarovich Paton 

(Russian: Евгений Оскарович Патон)  
(1870–1953)  

was a Russian and 
Soviet engineer who 
established the E. O. 

Paton Electric Welding 
Institute in Kiev. Paton 

was a people's deputy of 
the Supreme Soviet of 

the Soviet Union (1946–
1953). He was the father 

of Borys Paton. 
https://en.wikipedia.org/wiki/Evgeny_Paton 

https://en.wikipedia.org/wiki/Russian_language
https://en.wikipedia.org/wiki/Russian_Empire
https://en.wikipedia.org/wiki/Soviet_Union
https://en.wikipedia.org/wiki/E._O._Paton_Electric_Welding_Institute
https://en.wikipedia.org/wiki/E._O._Paton_Electric_Welding_Institute
https://en.wikipedia.org/wiki/E._O._Paton_Electric_Welding_Institute
https://en.wikipedia.org/wiki/Kiev
https://en.wikipedia.org/wiki/Supreme_Soviet_of_the_Soviet_Union
https://en.wikipedia.org/wiki/Supreme_Soviet_of_the_Soviet_Union
https://en.wikipedia.org/wiki/Borys_Paton


Borys Yevhenovych 

Paton  
(Ukrainian: Борис Євгенович Патон) 

(born November 27, 1918)  

is the long-term 
chairman of the National 

Academy of 
Sciences of Ukraine. He 

was appointed to this 
post in 1962. Paton was 
re-appointed for another 

term in office in 2015. 
 

https://en.wikipedia.org/wiki/Borys_Paton 

https://en.wikipedia.org/wiki/Ukrainian_language
https://en.wikipedia.org/wiki/National_Academy_of_Sciences_of_Ukraine
https://en.wikipedia.org/wiki/National_Academy_of_Sciences_of_Ukraine
https://en.wikipedia.org/wiki/National_Academy_of_Sciences_of_Ukraine
https://en.wikipedia.org/wiki/Ukraine


 





 



 



 

 

 



 



 

 

 

 

 

 

 

Paton Bridge across the Dnieper in Kiev, Ukraine 
Paton Bridge is one of the bridges across the Dnieper in Kiev, Ukraine named after its constructor Evgeny Paton. Built between 1941 and 1953, it is the world's first all-welded 

bridge and is also the longest bridge in Kiev having a length of 1,543 metres (5,062 ft). 

https://en.wikipedia.org/wiki/Paton_Bridge  

https://en.wikipedia.org/wiki/Maurzyce_Bridge  

https://en.wikipedia.org/wiki/Dnieper_River
https://en.wikipedia.org/wiki/Kiev
https://en.wikipedia.org/wiki/Ukraine
https://en.wikipedia.org/wiki/Dnieper_River
https://en.wikipedia.org/wiki/Kiev
https://en.wikipedia.org/wiki/Ukraine
https://en.wikipedia.org/wiki/Evgeny_Paton
https://en.wikipedia.org/wiki/Paton_Bridge
https://en.wikipedia.org/wiki/Maurzyce_Bridge


Advantages of welding as compared with riveting and bolting 

1. Welding enables weight and material savings. 
2. Welding is easier to mechanized.  
3. Welded joints are easy to renew. Parts with loose rivets need 
to be replaced, but welded parts can be repaired by welding. 

4. Welded joint can be stronger than the parent materials; if a 
filler material is used that has strength properties superior to 
those of the parents, and proper welding techniques are used. 

5. Welding is not restricted to the factory environment.  
Portable welding machine equipments are available,  
so portability of welding machine can be avoided. It can be 
accomplished in the field. 

6. Welding is usually the most economical way to join 
components in terms of capital and equipment operating costs. 

 



…and disadvantages of welding as compared  

with riveting and bolting 

1. The biggest one is that welds often contain defects. Welding 
requires much more hands-on oversight than other methods, 
and much stricter manufacturing controls. Some weld defects 
are difficult to detect. This requires special methods like X-
raying to control quality. So in practice welding is less reliable, 
less predictable than other methods.  

2. Welding of very thin sheets is difficult, in some situation 
rivets or screws are more cost-effective for thin sheet metal. 

3. Welding creates a permanent joint, not desirable if parts 
need to be fixed or replaced later. 

4. Most welding operations are performed manually and are 
expensive in terms of labour cost. 

5. Most welding processes, involving the use of high energy, are 
inherently dangerous. 



 
https://en.wikipedia.org/wiki/List_of_welding_codes#International_Organization_for_Standardization_(ISO)_Standards  

https://en.wikipedia.org/wiki/List_of_welding_codes#International_Organization_for_Standardization_(ISO)_Standards


 



 
BRITISH STANDARD 
Welding and 
allied processes 
— Nomenclature 
of processes and 
reference numbers 
(ISO 4063:2009) 
 
BS EN ISO 4063:2009 
 
 
AMERICAN WELDING SOCIETY 

Standard 
Welding Terms 
and Definitions 
Including Terms for Adhesive 
Bonding, Brazing, Soldering, 
Thermal Cutting, and 
Thermal Spraying 
 
AWS A3.0M/A3.0:2010 
 
UKRAINIAN STANDARD 

ДСТУ 3761.2-98  
Зварювання та споріднені процеси.  
Частина 2. Процеси зварювання  
та паяння.  
Терміни та визначення. Зміна № 1 
 
RUSSIAN STANDARD 

ГОСТ Р ИСО 857-1-2009 
Сварка и родственные процессы.  

Словарь. Часть 1  

ПРОЦЕССЫ СВАРКИ МЕТАЛЛОВ   
Термины и определения. 
 

http://www.gost-svarka.ru/svarka_termini_opredeleniya/svarkaTermini.htm
http://www.gost-svarka.ru/svarka_termini_opredeleniya/svarkaTermini.htm


https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en  

ISO/TR 25901-1:2016(en) 
 

 

2.1.1.1 welding 
joining process in which two or more parts  
are united producing a continuity in the nature 
of the workpiece material(s) by means of heat 
or pressure or both, and with or without the 
use of filler material (2.1.10.4) 
Note 1 to entry: Welding processes may be used also for surfacing (2.1.9.1) and remelting. 

2.1.1.3 weld 
result of welding (2.1.1.1) 
Note 1 to entry: The weld includes the weld metal (2.1.2.1) and the heat-affected 
zone (2.1.2.2). 

2.1.1.4 weldment 
assembly incorporating one or more  
welded joint(s) (2.1.4.2) 

2.1.4.2 welded joint 
assembly that is produced by welding 
(2.1.1.1) together two or more parts 

https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.10.4
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.9.1
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.1.1
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.2.1
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.2.2
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.2.2
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.4.2
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.1.1
https://www.iso.org/obp/ui/#iso:std:iso:tr:25901:-1:ed-1:v1:en:term:2.1.1.1


https://www.iso.org/obp/ui/#iso:std:iso:17659:ed-1:v1:en  

ISO 17659:2002(en)  
 

 
3.2 fusion welding 

welding involving localized melting without the 
application of external force in which the fusion 
surface(s) has (have) to be melted 
Note 1 to entry: filler metal may or may not be added. 

3.3 welding using pressure 
welding in which sufficient external force is 
applied to cause more or less plastic deformation 
of both the contact surfaces, generally without the 
addition of filler metal 
Note 1 to entry: The faying surfaces may be heated to permit or facilitate joining. 
[SOURCE: ISO 857-1] 

https://www.iso.org/obp/ui/#iso:std:iso:17659:ed-1:v1:en


 
 
http://www.gost-

svarka.ru/svarka_termini_opredeleniya/svarkaTermini.htm#%D0%92%D0%98%D0%94%D0%AB_%D0%A1%D0
%92%D0%90%D0%A0%D0%9A%D0%98  

http://www.gost-svarka.ru/klassifikaciya_svarka/klassifikaciya_svarki.htm  
http://www.gost-svarka.ru/klassifikaciya_svarka/klassifikaciya_svarki_energonositel.htm  
 

http://www.gost-svarka.ru/svarka_termini_opredeleniya/svarkaTermini.htm#%D0%92%D0%98%D0%94%D0%AB_%D0%A1%D0%92%D0%90%D0%A0%D0%9A%D0%98
http://www.gost-svarka.ru/svarka_termini_opredeleniya/svarkaTermini.htm#%D0%92%D0%98%D0%94%D0%AB_%D0%A1%D0%92%D0%90%D0%A0%D0%9A%D0%98
http://www.gost-svarka.ru/svarka_termini_opredeleniya/svarkaTermini.htm#%D0%92%D0%98%D0%94%D0%AB_%D0%A1%D0%92%D0%90%D0%A0%D0%9A%D0%98
http://www.gost-svarka.ru/klassifikaciya_svarka/klassifikaciya_svarki.htm
http://www.gost-svarka.ru/klassifikaciya_svarka/klassifikaciya_svarki_energonositel.htm


AWS A3.0M/A3.0:2010 
welding. A joining process producing coalescence of materials by 

heating them to the welding temperature, with or without 
the application of pressure or by the application of 
pressure alone, and with or without the use of filler metal. 
See Figures A.1 and A.3 through A.5. 
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http://www.gost-svarka.ru/klassifikaciya_svarka/teh_prizn_svarki.htm  

http://www.gost-svarka.ru/klassifikaciya_svarka/teh_prizn_svarki.htm


 
Fig. 1 (a) Master chart of welding and allied processes used by the 

American Welding Society (AWS).  

(b) List of theabbreviations used by the AWS for various welding, 

brazing, and soldering processes. Source: Ref 1 
 

ASM Handbook Volume 06A Welding Fundamentals and Processes 


