
Quality

How Belden sets the standards for 

quality in the wire and cable industry

Setting The Standards
Raising The Bar



What Works…
What Doesn’t…And Why
Question: what’s the cost of installing cable that doesn’t
meet the performance standards you expect? If it needs to
be pulled out of the wall and reinstalled, it can be
extremely expensive in terms of time, money, and hassles.

But inferior cable that stays in the wall can be even
more expensive down the road. It can lead to lost
productivity…increased downtime…and an inability to
handle the more demanding network applications the
future will undoubtedly bring.

Ensuring Cable
Quality



At Belden, we believe the cost of inferior
cable is simply too high. You deserve superior
quality cable that handles your requirements
today and tomorrow, without compromise.
We believe that the cable performance a
manufacturer reports on the reel should be
the performance you get when the cable is
in the wall—a situation we have found not
to be the case in a surprising number of
experiences with cable other than Belden. 

Fortunately, when you work with Belden,
you get performance you can trust.
That’s because Belden has developed
cable designs and manufacturing techniques
that ensure that you realize the performance
you expect and pay for. When you work
with Belden, you get cable products that are
easy to install and dependable, saving you
time and money year after year.

How do we ensure cable quality? First, let’s take a look at traditional quality
measures and why they don’t work.

Sampling And Sorting
The first problem with traditional measures of quality is that they happen on the back end
of the manufacturing process; that is, production personnel make the product, then quality
is measured through inspection processes by quality control personnel, who eliminate
products that don’t meet specifications. This is inherently wasteful and expensive because
it involves making products that may not be usable. More to the point, you simply cannot
inspect quality into a product—it must be built in.

The traditional method to quality is known as lot acceptance sampling. In lot acceptance
sampling, a sample of product is taken at random from the lot and tested. If the test passes,
then the entire lot is assumed to be good. If it fails, then more samples in the lot may be
tested, and pending the results of those tests, a decision is made on the lot. The main point
of lot acceptance sampling, however, is to decide whether or not the lot is likely to be
acceptable—not to estimate the quality of the lot.

In the wire and cable industry, one lot may consist of more than 200,000 feet of cable!
Do you trust that the performance of one sample tested out of this amount of footage is
indicative of the whole lot? Testing every reel in the lot (100% inspection) is not a viable
option for the manufacturer. But even if it were, there would be problems. 

What’s wrong with 100% inspection? It sounds good, but can wire and cable truly
be 100% inspected? Wrong decisions are always possible when samples are taken.
For category cable such as Cat 5e and Cat 6, 100% inspection is not obtainable without
destroying the cable. Cable reels are generally 1,000 feet, but the test length requirement  
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The Belden Approach
To Cable Quality

Belden’s commitment to quality begins
even before its products leave the
product development phase. Not only does
Belden design products to achieve a given
level of performance, it also ensures
that these products can be manufactured
in a way that makes that performance
possible and consistent.

The most significant difference between
prevention and inspection is that with
prevention, the process – rather than
solely the product – is monitored,
controlled, and adjusted to ensure

correct performance. Prevention involves
the use of key indicators of product
performance and statistical methods to
monitor the process and identify changes
that affect the quality of the product—
and adjust the process accordingly.
The responsibility for quality moves
from the inspectors to the design and
manufacturing departments.

But product quality at Belden begins long
before we ever manufacture a single foot
of cable. Here’s a look at how we do it:

If sorting and sampling aren’t accurate measures of ongoing
cable quality, what is? At Belden, we know the answer.

is 328 feet. With such a situation, the most inspection we could do would be to test 328
feet of cable between every 1,000-foot reel. This would constitute a 25% inspection rate
(328 ft/1,328 ft = 25%); however, some manufacturers claim they inspect each and every
reel. With the put-up being 1,000 feet and a test length of 328 feet, this still only constitutes
a 33% inspection rate (328 ft/1,000 feet).

Another industry practice among some manufacturers is "sorting." Sorting is based upon
the concept of lot acceptance sampling as described above. It is a process of segregating
a production run of cable into groups, based upon performance. Once segregated, each
group of cable is marketed as meeting a specific performance level (i.e.: one group is
Category 5, another is Category 5e), even though they all came from the same cable
design. By sorting, the cable manufacturer determines what performance level the cable
will meet after it is produced instead of developing a cable design that consistently yields
a specific performance level. 

The bottom line is, backend quality inspections don’t create quality cable. You have to start
the quality process at the front end—which is exactly where Belden starts.
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Delivering a superior product means being sure you can make a superior product,

day after day. Design for Manufacturability (DFM) seeks to identify and account for the

challenges inherent in any manufacturing process and address them up front. It takes into

account every aspect of manufacturing: materials, machines, operations, environmental

factors, and more.

The purpose of DFM is to design products that are robust enough to stand up to the

challenges of manufacturing to yield consistent, superior product quality. Unlike sorting

or inspection, which focuses solely on an already-produced product, DFM is focused on

the entire manufacturing process and how it can be monitored, controlled, and adjusted

to achieve our quality goals.

The DFM process involves a wide range of personnel, from production, engineering,

quality, and marketing, bringing together the entire team in a way that shortens the

product development cycle and allows us to make better products with remarkable

speed. But the real benefit to Belden customers is that our products achieve high

performance standards that are both consistent and measurable.

Design For Manufacturability

Monitoring & Maintaining Quality
Before releasing any new products for production, all critical characteristics of Belden

products are targeted to meet a capability index of Cpk ≥ 1.33, which corresponds to a

99.997% passing rate. A Cpk is an index that quantifies the capability of a product’s

design and manufacturing process. The Cpk values are determined through capability

studies, which represent the final product design and manufacturing set-ups.

This includes statistically valid run times, footage, and sampling methods. The result is a

Cpk value that corresponds to a predicted defect rate for the product.

Belden’s Cpk testing methods are actually more reliable than simple "pass/fail" testing on

cable as it comes off the manufacturing line. Rather than merely testing batches of cable,

Cpk testing allows Belden to monitor and control the long-term quality and performance

of the cable we produce. It gives us an accurate measurement of quality over time, so

that we can adjust our manufacturing processes in ways that ensure the production of

high performance cable, day in and day out.
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Our 5-Sigma Goal
A number of years ago, in an effort to evaluate the quality of our
products, Belden adopted the “sigma” concept. In technical terms, sigma, also
known as standard deviation from the mean, measures the variability in a
process. At Belden, sigma is a quality term that allows us to measure the
effectiveness of our process in producing defect-free design, product, delivery,
and service –with a defect being anything that results in customer dissatisfaction.

We derive our sigma level from customer feedback which we convert into
sigma/parts per million:

As a company, Belden has set a 5-sigma goal, which translates to 233 defective parts per
million. It’s a goal we have not only achieved, but also exceeded, year after year. A good
example of sigma at work at Belden is our networking cable product line. In 2001*, we
achieved a 5.36-sigma level for our major premise product codes, which translates into a
defect rate of less than 57 parts per million.

*YTD through October 2001

The amount of cable footage identified by our customers as not meeting their expectations

Total Footage Shipped
1 Millionx( )



How does that compare? Industry studies indicate that most companies operate at 3-to
4-sigma quality levels. 3-sigma performance equates to 66,800 defects per million, or over
66 defective reels of cable out of every 1,000. The question any end user should be
asking is, “Do I have one or more of those 66 reels installed in my building?” The following
looks at what 3-sigma quality means when you apply it in other areas:

• More than 40,500 newborn babies dropped by doctors or nurses each year.

• Unsafe drinking water for about two hours each month.

• No phone or TV service for nearly 27 minutes each week.

• Five short or long landings at Chicago O’Hare Airport every day.

• Nearly 1,350 incorrect surgical operations per week.

Will other cable manufacturers provide you with their sigma level goals? More important, do
they actually achieve their goals? Does their relentless commitment to quality stack up to
Belden’s? According to one study, 75% of the leading networking cable manufacturers do not
track the sigma level of the product they produce based upon customer feedback. What
the manufacturers’ sigma goals are and what sigma levels are actually attained are questions
that need to be asked of the manufacturer. We invite you to compare. Without this information,
the consumer does not know whether their concerns are being adequately addressed.

Excellence in quality assurance is not about
passing and failing product at the point
of inspection. That is not why we test our
products at Belden. Our quality level is such
that we do not expect to find a failure
in our inspection process. Rather, Belden
quality assurance is about prevention and
monitoring the process to ensure that the
first reel of cable looks and performs like the
one-millionth reel.

Belden has been in the business of
manufacturing wire and cable products
for nearly one hundred years. Not many

businesses in any industry can boast that
kind of longevity. The Belden name has
become synonymous with high-quality,
high-performance cable products.

In the end, quality at Belden is not just a
word tossed around because it sounds good
in the annual report: quality is a commitment.
We have built our name and reputation
on quality, and it is the ongoing dedication
to that principle that will continue to make
us THE leader in wire and cable products
in this century.

Quality Means More At Belden 
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