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Abstract : The direct encapsulation of electronic components is an effective way of protecting components against external
influences.  In  addition to  achieving a  sufficient  protective  effect,  there are  two other  big  challenges for  satisfying the
increasing demand for encapsulated circuit boards. The encapsulation process should be both suitable for mass production and
offer a low component load. Injection molding is a method with good suitability for large series production but also with
typically high component stress. In this article, two aims were pursued: first, the development of a calculation model that
allows an estimation of the occurring forces based on process variables and material parameters. Second, the evaluation of a
new approach for stress reduction by means of thermoplastic foam injection molding. For this purpose, simulation-based
process data was generated with the Moldflow simulation tool. Based on this, component stresses were calculated with the
calculation model. At the same time, this paper provided a model for estimating the forces occurring during overmolding and
derived a solution method for reducing these forces. The suitability of this approach was clearly demonstrated and a significant
reduction in shear forces during overmolding was achieved. It was possible to demonstrate a process development that makes
it possible to meet the two main requirements of direct encapsulation in addition to a high protective effect.
Keywords : encapsulation, stress reduction, foam-injection-molding, simulation
Conference Title : ICEET 2022 : International Conference on Electronic Encapsulation Technologies
Conference Location : Istanbul, Türkiye
Conference Dates : April 21-22, 2022

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:16, No:04, 2022

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

6,
 N

o:
04

, 2
02

2 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

45
19

0.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 16(04) 2022 1

https://publications.waset.org/abstracts/145190.pdf

