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ABSTRACT 
Manufacturing of electronic boards (commonly referred as 

PCB) is a highly automated process that requires an accurate 
control of the various processing variables. Amongst the 
soldering processes, wave soldering is one of the most often 
used. In this, the various electronic components are provisionally 
inserted onto the PCB, and a low velocity jet of melted solder is 
directed to the moving board. Due to capillarity effects the solder 
adheres to the component/board interface and the process is 
completed. This methodology is most often used for small 
components. The adjusting of the operating parameters (solder 
nozzle orientation and velocity) is often carried out on a trial and 
error basis resulting in a time consuming process that is at odds 
with the increasing demand for smaller production series that the 
electronics industry is faced with. 

In addition the number of defects (mostly from missing 
components that are washed away by the impacting jet) is more 
likely to occur when thinner substrates are used in the PCB 
manufacturing. 

The present paper describes the application of a 
Computational Fluid Dynamics model to describe the interaction 
of the solder jet with the PCB and the integrated circuits. The 
model includes the conservation equations for mass, momentum 
and energy in a transient time frame. The jet and surrounding 
ambient atmosphere are modeled as two separate fluids and the 
interface is tracked by a VOF model. By adjusting the 
computational mesh refinement the interface is captured with 
accuracy. The drag forces occurring in the various components 
are computed from the pressure data field. The model allows the 

optimization of the wave operating parameters as a function of 
the component type of and its layout in the PCB. 

Keywords: Jet, Cross Flow, CFD. 
 
 

INTRODUCTION 
Soldering of electronic components onto the Printed 

Circuit Board (PCB) is the most important process in the 
electronics industry. Amongst the various soldering processes, 
wave soldering is used to assemble the components on the PCB 
[1, 2, 3, 4]. This process requires that the various components 
are temporarily fixed to the PCB in order to support the forces 
resulting from the wave interaction. Depending on the size of 
the components, these are fixed by various spots of an adhesive 
bond on the PCB surface. This holds the component onto the 
surface before entering the soldering furnace. In this, a 
conveyor carries the PCB with pin through-hole (PTH) 
components through the pre-heat, fluxing zone, wave soldering, 
and cooling zones. 

In the wave soldering zone, the PCB with PTH 
components experience high-temperature molten solder. The 
bottom surface of the PCB with PTH components interacts with 
the fountain of the molten solder while the molten solder fills 
the PCB hole, which is driven by the capillary force of the PCB 
hole. Subsequently, the filled PCB hole is solidified under the 
cooling zone. In this process, due to the different heat 
expansion coefficients in the various materials, the PCB as a 
whole will experience varying expansion rates that will in 
thermal stresses and fatigue [5, 6]. 
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