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IMPACT STRENGTH OF HYBRID JOINTS 

UDARNOśĹ POĞłCZEő HYBRYDOWYCH 
 

Abstract 
Hybrid adhesive-mechanical joints compared to only adhesive or only mechanical joints are characterized by many advantages: greater 

stiffness, greater static strength, greater fatigue life, higher reliability, corrosion resistance. For these reasons, they are eagerly used in aviation 
structures. The aim of the research was to check the influence of hybridization on the impact toughness of connections. The static strength 
and the energy of dynamic destruction of lap joints loaded in shear by stretching or bending were compared: adhesive, riveted and hybrid 
joints. The tested hybrid joints were characterized by higher strength and dynamic destruction energy compared to adhesively bonded or 
riveted samples. The research also shows that the energy of dynamic failure increases if the failure of the joint is not complete and causes the 
connected elements to rotate around one rivet. 

 

Keywords: hybrid adhesive-rivet joints, static strength, impact destruction energy 

Streszczenie 
PoğŃczenia hybrydowe klejowo-mechaniczne w por·wnaniu do poğŃczeŒ tylko adhezyjnych czy tylko mechanicznych charakteryzuje 

wiele zalet: wiňksza sztywnoŜĺ, wiňksza wytrzymağoŜĺ statyczna, wiňksza trwağoŜĺ zmňczeniowa, wyŨsza niezawodnoŜĺ, odpornoŜĺ 
na korozjň. Z tych wzglňd·w chňtnie sŃ stosowane w konstrukcjach lotniczych. Celem prowadzonych badaŒ byğo sprawdzenie wpğywu 
hybrydyzacji na udarnoŜĺ poğŃczeŒ. Por·wnano wytrzymağoŜĺ statycznŃ oraz energiň niszczenia dynamicznego poğŃczeŒ zakğadkowych 
obciŃŨonych na Ŝcinanie poprzez rozciŃganie lub zginanie: klejowych, nitowych i hybrydowych. Badane poğŃczenia hybrydowe cechowağa 
wiňksza wytrzymağoŜĺ i energia niszczenia dynamicznego w por·wnaniu z pr·bkami klejonymi lub nitowanymi. Z badaŒ wynika r·wnieŨ, 
Ũe energia niszczenia dynamicznego wzrasta, jeŜli zniszczenie poğŃczenia nie jest cağkowite i powoduje obr·t ğŃczonych element·w wok·ğ 
jednego nitu. 
 

Sğowa kluczowe: poğŃczenia hybrydowe klejowo-nitowe, wytrzymağoŜĺ statyczna, energia niszczenia udarowego 
 

 
1. Introduction 
The hybrid joint can be a combination of a me- 

chanical joint and an adhesive joint. The appropriate 
configuration of the hybrid connection allows to 
eliminate the shortcomings of these connection 
techniques, and thus to obtain a structural node with 
better strength and operational properties [3, 6, 8, 12, 
13, 14, 15, 17]. Many types of hybrid connections have 
been used in aviation structures: weld-adhesive, rivet-
adhesive, clinch-adhesive and screw-adhesive [1, 2, 
7]. This is due to the fact that the use of mechanical 
fasteners causes a high concentration of stresses 
around the mounting holes or welds [9], and this 
negative phenomenon can be partially limited by using 
an adhesive bond in the structural node alongside the 
mechanical connection. 

                                                      
1  prof. dr. hab. inŨ. Jan Godzimirski Department of Mechatronics, Armament and Aviation, Military University of Technology, ORCID:  
 0000-0003-1595-2057. 
2  dr hab. inŨ. Andrzej Komorek prof. LAW, Department of Aviation, Polish Air Force University, ORCID: 0000-0002-2293-714X. 

The combination of mechanical and adhesive 
joints was also used to relieve the adhesive joint and 
reduce the negative impact of stress concentration at 
the edges of the joints. The right places for fasteners 
installation seem to be the ends of the adhesive joints, 
where the phenomenon of stress accumulation, espe- 
cially normal stresses perpendicular to the adhesive 
joint, causes peeling. 
The double system of connections is also a way of 

securing in a situation where one of the connections - 
most often the adhesive connection [18] - becomes 
damaged. Due to the assembly technology, the use of 
mechanical fasteners usually facilitates the assembly 
of the adhesively bonded elements and replaces the 
troublesome process of generating pressures during 
the hardening of the adhesive joint. 




























































































