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A simple question and a quick followup may 
have saved our customer many thousands 
o f  do l la rs  and count less  hours  o f 
development time.

Recently two product design engineers were 
discussing the age old problem of how to 
avoid the usual sink marks associated with 
strengthening ribs on an important surface 
of a highly visible component.

Fortunately, one of the engineers has a 
longstanding and close relationship with 
W&S and sent a quick question by email.

The question was brief but the final response 
was very detailed.

The feature that they asked about is not 
something that we favour, having seen no 
evidence that it works.  

The most obvious solution was to reduce the 
thickness of the rib at the intersection of the 
body of the component to be 2/3 of the wall 
section or less.  However the depth of the rib 
determines its thickness and the geometry 
determines that the rib must be 3.3mm at the 

intersection of the top face which constrains 
the thickness of the top face to almost 5mm.  
This is impractical.

We performed a Mold Flow Fill study on the 
component model supplied by the customer 
and it highlighted another problem of  
concern.  As modelled, the rib will not fill.

The images below show the progressive fill 
of the part.
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The position of the rib in relation to the gate, 
combined with its thickness, resulted in a 
significantly short fill.

The reason for this is that the pressure 
required to fill the rib as the flow length 
increases and reaches the thinner section 
becomes greater than that required to fill the 
remainder of the cavity.  When the cavity is 
full, the material in the rib has cooled. 
Material will no longer flow and the rib 
remains short.  This phenomenon is know as 
hesitation.

After some discussion with our customer, we  
modelled some modifications to the rib but 
anything that helped the fill, made the sink 
worse - much worse.

Within 6 hours of receiving the initial 
question, we had prepared and delivered a 
detailed report on the moldability of the 
component.

Our recommendation was that significant 
design changes are required to the product.  
We suggested that the customer consider 
the function of the rib and replace it with a 
separate component.

By involving us early in the design process,  
our customer was able to avoid investing  
time into an imperfect design.  Had we not 
caught this issue at an early stage, the 
design of mating components and other 
items in the assembly such as PCBs could 
have progressed and later required revision 
or replacement. 

Outcomes
Strengthening ribs are important features in 
design of a housing however designers 
should be aware that they will create 
cosmetic problems while solving structural 
ones.
The normal rule of rib thickness is less than 
or equal to 2/3 of the thickness of the 
adjoining face should always be applied 
wherever possible. However the position of 
the rib in relation to the gate and total length 
(time) of fill should also be evaluated and 
taken into account. 
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If Ta = Tb the flow of plastic will proceed at 
close to equal rate of fill for La and Lb

If Ta > Tb the flow will proceed in both 
directions until the restriction caused by 
decreasing Tb increases at which time 
flow along Lb will stall.
If the time to fill the cavity along La is 
sufficient for the plastic to begin to cool at 
the flow front of Lb a thermal restriction 
will add to the physical restriction and flow 
will not resume when the increased cavity 
pressure develops after fill of La.

Injection pressure is the product of the 
length of flow, temperature of the melt at 
the end of flow (thermal restriction) and 
thickness of the cavity (physical 
restriction).
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If you would like us to review a component design at 
any stage during the development cycle, please call:- 

Ferry Surianto
 +61 (0) 409 349 665
+61 (0) 2 8778 7444
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