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A simple 1-2-3

techniques can differentiate between an acceptable

product and a reject. BY MARK FRIDMAN AND ISTVAN MATE
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From feft to right:

The automotive industry has many applications for force measurement. Source: Mark-10 Corp.

Medical tubing terminal pull-off ensures proper functioning in the fieid. Source: Mark-10 Corp.
A tension spring test yields force and deflection values. Source: Mark-10 Corp.
A typical wire terminal pull-off test performed in the wire harness industry. Source: Mark-10 Corp.

opening force, wire terminal pull-off
testing and weld force testing.
Medical and pharmaceutical indus-
tries. In recent years, the medical
and phirmuaceutical industries
have adopted many stringent
requirements for quality testing,
some of which are related to force
measurement. One example is
medical tubing. When healthcare
professionals use this tubing in the
field. it is essential that the tub-
ing does not become disconnected
from fittings and devices, In order
to prevent this from occutring,
tubing is typically subjected to
terminal or connector pull-off
testing. The force at which it dis
connects from the body of the tube
is of crucial importance.

Suttires need to be tested in the
same fashion, When a surgeon
has completed a procedure and is
using sutures to close a wound,
he should be confident that the
stitches will hold long enough for
the skin 1o heal. Manufacturers of
sutures need to test their products
prior to shipping to ensure dura-
bility in the field.

Other applications in the medi
cal and pharmaceutical industries
include needle sharpness testing,
catheter torgue testing and pill
crush testing.

FORCE MEASUREMENT
INSTRUMENTATION

Force measurement instrumentation is
generally quite affordable when com-
pared to the materials testing machines
many quality professionals are familiar
with from their engineering classes or
their company’s research and develop-
ment lab.

One of the most basic force measur-
ing instruments is the electronic force
gage, a handheld instrument that inte-
grates i load cell with electronics and
display. The gage will typically display

Components of a typical force
measurement system.
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force in units of pounds (Ib), Newtons
(N) or kilograms (kg).

Force gages are typically used in
conjunction with a manually operated
or motorized test stand. By regulat-
ing the speed ol tests, test stands help
ensure consistency berween tests,

Force gages and test stands are avail-
able in a wide range of force capacities,
reflecting the great number of differ-
ent products that need to be tested.
Various grips and fixtures are available
for use with these instruments, which
vary based on the sample being tested.
Many force gages and some test stands
can output measurement data for fur-
ther analysis.

INTERPRETING FORCE DATA

Force data can yield a wealth of infor-
mation for quality assurance profes-
sionals. The value of most interestin
many testing applications is the maxi-
mum force, that is, the force at which
a sample broke, engaged or loosened.
This ultimate strength is often how
companies gauge the performance of
their product.

As important as the maximum
force is, In many cases more data is
desired. That is where having the cor-
rect instrumentation and software is
important. Force measuring instru-
ments are capable of providing a
continuous stream of real-time force
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data that can be output to a PC or data

vollector for further analysis. Force

measurement software can accomplish

a number of goals for quality profes-

sionals, including:

8 Plot force vs. time or force vs. distance.
Graphical force data can be helpful in
analyzing a ssample and visualizing its
behavior under stress. The slope and
behavior of a curve can be analyzed
10 vield such values as the modulus of |

Force measurement
software can help analyze
the behavior of a particu-
lar product. Source:
Mark-10 Corp.

elasticity, modulus of
toughness, resilience,
vield point and work.
Besides plotting real-
rime data for 4 single

Eroinesied and
manufactured
in the USA

No speed variation with load

Modular design allows for a
range of mounting canfigurations

Remote control

Internatictial power supply
Optional solid state limit switches

Optional digital travel display.

Exactly What You Want.
Exactly How You Want It.

MARK-10 has been the industry’s most responsive
designer of force and torgue measuring instruments
since 1979, Extensive range of in-stock products.
Customization available. Browse
our online catalog today.
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test, software may be used to accumu-

late results from multiple tests in order

to provide statistical analyses of the
production process for an entire batch
or lot:

8 Stutistical calculations. Values such
4s minimum, maximum, nean and
standard deviation can help quantify
the quality of a product.

® Data management. Data can be for-
matted into customizable reports
that include data in tabular and
graphical format, or only selected
data points. Data export capabili-
ties allows the operator to custom-
ize data presentation 1o their needs
through the use of programs such as

Microsoft Excel.

There itre many reasons (o consider
assessing quality through force measure-
ment. Facility audits often require docu-
mentation for such testing. Government
regulations in some industries may
also necessitate some testing. But even
if these factors were not present, it still
makes sense to force test your products.

This 1-2-3 process is a quantifiable
approach to quality testing, enabling
one to make g well-informed assess-
ment of a product’s quality, Use these
techniques so when the next time
someone asks you how good your
product is; you can say with certainty
that it isin fact “good.” Q1
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