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Product A non-invasive nedical accessory to assist surgeons, dentists
.. and hygienists with nmeeting the needs of patients and inproving
Description surgi cal safety.
Challenge Mraco's custoner, a leader in the nedical industry, devel oped

a product which was a step above in ternms of style and
technol ogy conpared to its conpetitors’ products while

mai ntai ning a conpetitive nmarket price. Unfortunately, the
product was not neeting reliability expectations and needed to
out perform conpetitive offerings which were available to

medi cal professionals.

The custoner tasked Mraco with reviewi ng the current design
and perfornming failure analysis on returned custoner product.
The goal was to significantly inprove the Iife of the product
with mnimal or no inpact to the overall assenbly cost, product
class, and tooling. In addition, the custoner’s intent was to
intrﬁduce the revised product to the market in less than six
nont hs.




Solution

Results

IV Infusion Pump - Case Study

M raco devel oped test nethods which were designed to
push the product to the point of failure while

simul ati ng normal working conditions in order to
determ ne root cause(s). To acconplish this, Mraco
designed and built a customflex cycle |life testing
machi ne which accurately sinulated the worst case

fl exing conditions for every day human use. The nachi ne
was used to exercise the prototypes while nonitoring the
el ectrical resistance and

nunber of cycles to failure.

The testing and anal ysis denonstrated that the failures
were isolated to a specific portion of the FPC where it
passed through a hinge joint which was subjected to
flexural fatigue. It was determined that the current FPC
was not best designed to handle the worst case bendi ng
conditions that the product could experience during day
to day use resulting in lower than desired flex cycle
life.

Utilizing state of the art software, Mraco designed
several prototype options which would help reduce stress
introduced to the thin copper layers of the FPC. The

t hought process included focusing on strain relief, bend
i sol ation, stress reduction, copper grain direction, and
proper material stack-up which would maxi m ze flex cycle
life. The prototypes were then tested to verify

i mprovenents to the flex cycle life.

M raco engi neering denonstrated that by revising the
routing of the FPC through the hinge and nodifying
the circuit layout to reduce stress, that flex cycle
life increased by nearly 10 times therefore providing
a much higher quality product to the custonmer. This
was all acconplished without affecting the selling
price or having to nodify any tooling related to the
product housi ng.

Mraco’'s customer now offers the market a product

whi ch out perforns

and outlasts its previous product. Product appearance
and pricing has not changed, while

the reliability has inproved, and the custoner’s nane
brand reputation been nai ntai ned.
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