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Abstract Welding as a fabrication process can be used to

join materials, including composite and nanocomposites

and laser welding process due to its advantages has found

wide applications in this field. Its process parameters can

play a significant role in determining the weld strength of

laser-welded joints in polypropylene/clay nanocomposites.

In this study, the effect of laser welding parameters, such as

laser power, welding speed and focal position along with

the clay content in a polypropylene/clay nanocomposite on

weld strength were determined using response surface

methodology. This methodology was applied for develop-

ing a mathematical model which can predict the main

effects of the above parameters and their impacts on tensile

strength of butt-welded laser joints in 2-mm thick poly-

propylene/clay nanocomposite sheets. The analysis of

variance was performed to check the adequacy of the

developed model. A comparison was also made between

the predicted and actual results. The results showed that

weld strength decreased when clay content was increased

from 0 to 6 %, but welding speed increased from 30 to

60 mm/s. The above parameters were also optimized to

achieve a high strength welded joint.
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Introduction

In recent years, one of the advances in plastic and composite

industries has been the development and commodification of

polymer-based nanocomposites [1]. Among the polymer

nanocomposites, those based on the polypropylene (PP) and

nanoclay have attracted considerable interest because PP is a

thermoplastic which has found wide applications, whereas

nanoclay can act as an effective reinforcement in the pp

matrix [2, 3]. Mechanical and thermal properties can been

improved when a very small proportion of clay (at most

5 % wt) has been added to PP [4]. Morphology and prop-

erties of pp/clay nanocomposites has been the subject of

investigation in previous works [5–7]. Because of increasing

application of these materials, the necessity of using welding

methods to join them seems unavoidable.

Welding as a fabrication process can be used to join

nanocomposites [8]. Bate et al. [9] investigated the vibra-

tion welding of two types of pp nanocomposites with dif-

ferent clay contents. They concluded that increase in clay

content decreased the joint strength by 25 % when clay

content was increased from 0 to 3 wt% in pp nanocom-

posites. In a research conducted by Mokhtarzadeh et al.

[10], the weldability of 0, 3 and 6 wt% pp/clay nanocom-

posites was investigated when influenced by hot plate

welding process parameters such as temperature, heating

time and welding pressure. They concluded that by

increasing nanoclay levels in the composite the weld

strength was decreased.

Laser welding of materials is advantageous for being a

non-contact, non-contaminating, precise, and flexible pro-

cess which can be easily controlled and automated [11, 12].

As a result, this fusion welding process has been increas-

ingly employed in various industries, such as automotive,

marine and electronics for welding of deferent materials.
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