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Purpose: Reflow induced Printed Circuit Board (PCB) shrinkage is inspected in automotive 

electronics production environment. The shrinkage of two-sided, large PCBs results in printing offset 

errors and consequently soldering failures on smaller components during the reflow soldering of the 

second PCB side. The aim was to reveal the causes and find an efficient method to compensate the 

shrinkage in order to reduce failure costs. 

Design/methodology/approach: During the research, the investigations had to adapt to actual 

production in an electronics manufacturing plant. A measurement method was developed to 

approximate the overall shrinkage of the given product. With the shrinkage data, it is possible to 

perform an efficient compensation on the given stencil design in Computer Aided Manufacturing 

(CAM) environment. 

Findings: It was found that even with the investigated, lower quality PCB materials, the compensation 

on the stencil significantly reduces the quantity of failures, offering an efficient method to improve the 

yield of the production. 

Research limitations/implications: Research was oriented by the confines of production (fixed PCB 

sources, given PCB materials, reflow process, production line), where immediate solution is needed. 

Future investigations should be focused on the PCB parameters (different epoxy types, glass fiber 

reinforcements, etc.) 

Practical implications: The optimized production reduces overall failure costs. The stencil re-design 

and application is a fast and efficient way to immediately act against the shrinkage induced failures. 

The method was successfully applied in automotive electronics production. 

Originality/value: The work presents a novel approach on solving an emerging problem during 

reflow. 

 
CONCLUSION: Two different methods were investigated to compensate the shrinkage and reduce the 

soldering failures – stencil optimization yielded instantaneous results, where the shrinkage-related 
soldering failures were reduced significantly with ~50-65% at the given products.  

In production it is not always possible to revise the list of suppliers and the used materials, so fast and 

effective methods are required to minimize the occurring failure costs. From the research’s aspect it was 

important to tackle the issues of PCB materials as well for longer term changes and optimizations in the 

manufacturing. It was found that post-curing occurs during lead-free reflow temperatures. This is a 

suggested root cause of the recorded thermo mechanical behavior. Deeper analysis of this aspect was 

not an aim at this stage of the research, but in order to verify the findings, further TMA analysis of the 

PCB materials is planned as future work, to achieve a complete model of the critical behavior. With the 

development of a complex thermo-mechanical model it would be possible to predict the shrinkage, also 
obtaining deeper understanding on the topic.   
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