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 Adding particles and fibers to the adhesive layer is a method suggested to improve the stress distribution 
and to increase the strength and toughness of adhesive joints. In this paper, the effects of adding the 
metal fibers and also the reduction of fiber horizontal distance on distribution of peel stress and shear 
stress toward longitudinal and transverse directions were studied using finite element analysis. The 
obtained results showed that the reduction of the horizontal distance between the metal fibers in the 
longitudinal direction improves the distribution of the peel stress and shear stress and leads to a 
significant reduction in their maximum values in the joint length with respect to the non-reinforced 
adhesive. Meanwhile, reduction of the horizontal distance between the metal fibers in the transverse 
direction first degrades the peel stress and then improves it. Despite the trend observed for the peel 
stress with the transverse direction, the distribution of the shear stress with reduction of the horizontal 
distance between the metal fibers becomes more uniform and the maximum values of shear stress 
regularly decreases in the joint length due to considerable load sharing of the metal fibers in the 
adhesive layer. In addition to the analyses carried out on the distribution of stress in the joints length, 
the distribution of peel stress and shear stress were also investigated in joint width, which was indicative 
of the significant effect of the metal fibers in the transverse configuration. 
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Table 1 Specification of the adhesive and adherend in the single lap 
joint 
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Fig.1 Single lap joint geometry and embedded metallic fibers in the 
adhesive layer 
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Fig.2 Finite element model and boundary condition of single lap joint 
reinforced by metal fibers with the longitudinal direction 
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Fig.3 Peel stress distribution along the joint length in the various 
horizontal distance at the longitudinal direction 
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Fig.4 Peel stress distribution along the joint length in the various 
horizontal distance at the longitudinal direction 
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Fig.5 Peel stress distribution in the adhesive layer with the lateral direction 
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Fig.6 Shear stress distribution in the adhesive layer with the lateral direction 
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Fig.7 The comparison of 3D peel stress distribution in the adhesive layer at the minimum horizontal distance between the metal fibers 0 3a' .  with 
unreinforced adhesive a unreinforced adhesive b) adhesive reinforced by metal fibers with longitudinal direction c) adhesive reinforced by metal 
fibers with lateral direction 
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Fig.8 The comparison of 3D shear stress distribution in the adhesive layer at the minimum horizontal distance between the metal fibers 0 3a' .  

with unreinforced adhesive a) unreinforced adhesive b) reinforced by metal fibers with longitudinal direction c) adhesive reinforced by metal fibers 
with lateral direction 
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