CALIBRATING
FOR SUCCESS

Proper calibration ensures that your
instruments are performing as expected,

which saves you time, money, and protects *
your most important asset—your reputation.

By Howard Zion
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Howard Zion is director of technical operations at Transcat, Inc.
E-mail hzion@transcat.com or go online to www.transcat.com.

WHY SHOULD | CARE IF MY TORQUE WRENCH or
multimeter is calibrated? They’re built to be rugged, and
they’re checked when they roll off the production line, so
how far off could they be? Besides, I have a schedule to
maintain, and I don’t have time for this nuisance. It can’t
be that big of a deal.

If any or all of these statements represent your mind-
set, then it is apparent that instrument drift is not ap-
parent to you. I have worked in the field of metrology—
the science of measurement—for more than 28 years.
While my calibration and engineering experience has
been evenly divided among military weapons systems,
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manned shuttle launches at the Kennedy Space Center,
and pharmaceutical and medical device manufacturers,
a consistent theme rings true of the wide variety of in-
strumentation and gages with which I have dealt: you
simply cannot predict which instrument/gage is going to
exceed its allowable tolerance limits and have a negative
impact on the products or processes where it has been
used over its most recent calibration cycle. So, regardless
of the industry in which the instrument is being used, if
you are dealing with an acceptance tolerance for a given
process, you cannot afford to have a situation where you
thought the measurement was good and found out later



that the instrument gave you a false indication. That can
cause rework, scrapped product, or in the worst cases,
product recall, injury, or fatality. We all hope that the
processes in which instruments are being used to make
qualifying decisions have enough “slop” in the accep-
tance tolerances to prevent these types of costly events
from occurring, but history shows this is not always the
case. And we shouldn’t base safety and cost on a “hope”
anyway, should we?

DODGING GOTCHAS

In the energy industry there have been recent cases

where improperly calibrated instruments have kicked
off a series of events, leading to billions of dollars of
property damage as well as the deaths of employees and
contractors. The attitude of “we haven't had a problem
yet, so why worry about whether or not my calibrations
are being done correctly?” is a very risky attitude to take,
both in terms of safety and cost to your company.

The cost to have your calibrations done correctly—
to ensure traceable measurement is preserved from the
upper echelons of NIST through reference level calibra-
tion laboratories, to the standards that your calibration
supplier uses to determine whether your equipment is
good or bad, to the way you use those instruments in
your processes—is often a fraction of the cost of a prod-
uct recall, a lawsuit related to an accident, or to a faulty
product or service. It’s what is commonly referred to as
the “cost of quality” Any cost must also have a benefit,
otherwise why spend the money? The benefit of calibra-
tions done correctly is a reliable system of instrumenta-
tion that ensures decisions about the process or product
are not incorrectly based on erroneous information, re-
gardless of the instrument you pick up and use in the
process.

Unfortunately, and you're not going to like this, but
not all calibrations are performed correctly. At this point
I must claim bias because I work for a commercial cali-
bration provider and, of course, we want your business.
We've thought through some not-so-evident scenarios
and have designed our processes to catch and correct
some problems so that you don't have to concern your-
self with them causing problems in your processes. Al-
low me to remove myself from this business bias in order
to point out the flaws that can become “gotchas” in your
attempt to preserve measurement assurance in your
processes. Most companies that provide B2B calibra-
tion services are ISO-17025 accredited. At a minimum,
this ISO standard covers some very important points
that are critical to ensuring you get the calibration that
you need. It also misses some important points, many of
which most people assume are not a problem.

SHARING EXPECTATIONS

Let’s start with your expectation for the service you get
when you pay for a calibration. Do you know what infor-
mation you must convey to the calibration provider? Do
you assume the calibration provider is the expert and no
discussion is needed to convey your expectations? While
they are the experts in calibration, they may miss some
of these critically important points if you are not clear
with each other. It’s up to you to understand where these
pitfalls can occur and how to avoid them. This concept
follows the “buyer beware” approach to conducting
business and making purchasing decisions.

Stop for a minute and think about your personal buy-
ing decisions. When you go to the drive-through at a fast
food place, how mad are you when you get all the way
home just to find out they gave you the wrong food, or
forgot to put something in the bag when they handed
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it to you? Your expectation is likely that the person on
the speaker should be capable of taking down your or-
der and passing that through to the people cooking your
food, and on to the people putting it together for you at
the pickup window. How can this fairly simple process
g0 so wrong?

Now, consider how much more complex a process
it can be when placing your order for the calibration of
an instrument. Or how about placing your order for the
calibration of 50-100 instruments, or 1,000 instruments?
To my knowledge, the largest quote my company has
processed was for just over 10,000 instruments and, con-
sidering the varying calibration cycles on each one, the
total quote was for about 18,000 calibrations per year. So
what are the odds of getting that order 100-percent cor-
rect, and what are your expectations for each of these
calibrations? The good news is that we have designed
our systems to handle this variety and volume. The re-
ality is that we still get some things wrong. But that is
what disclaimers, as well as warranties, are for. Believe it
or not, many prospective clients simply can't give us the
information we need to make a decision about whether
or not we have the capability to perform the calibration
service, let alone the cost of the service.

ACCURACY COUNTS

It all starts with properly identifying your instruments
with a valid manufacturer name and model number. In
many cases other information is important, too, such as
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instrument range, accuracy, description, cal cycle, and
next due date, etc. This information helps your calibra-
tion provider to identify the instrument, which points to
the accuracy or tolerances against which the instrument
will be calibrated. Without this information it’s a best
guess, and hence the disclaimer. But for those instru-
ments which can be clearly identified up front a warran-
ty can come into play if, for some reason, the calibration
report does not provide the tolerances that you expected
to see. If you regularly order calibration without data
(certificate only), how can you possibly verify that what
you expected is what you received? That would be like
ordering a meal at the drive-through and not wanting
the food, just taking the receipt. The substantial part of
the order was the food, and the receipt simply shows that
you paid for certain items. It's pretty much the same with
calibration: the substantial part of the order is the cali-
bration report that shows the data on your instrument,
not the calibration certificate that simply identifies your
instrument. Dealing with calibration this way makes no
sense whatsoever. In fact, ordering a calibration with the
data and the lab’s measurement uncertainties is all-en-
compassing in preserving measurement traceability and
may soon be a requirement for all accredited laborato-
ries (i.e,, it may not be a choice for them to provide the
lesser levels of service, because it breaks traceability).

Speaking of expected tolerances, do you know what
tolerances the instrument should be tested against?
Does your calibration provider know how to determine
these? Likely you chose the particular instrument be-
cause the OEM published information telling you how it
will perform (accuracy specifications) over a given time-
frame (recommended cal cycle). and this met your needs
(product/process acceptance tolerances). So it stands to
reason that your calibration provider should also check
the instrument against these same OEM instrument
tolerances. This is where the ISO standard is lacking. It
states simply that the calibration provider must under-
stand their client’s needs and expectations. It can’t possi-
bly cover all of the tolerances and test points for the huge
variety of instruments that require calibration. But if that
conversation between the calibration provider and their
client isn’t explicit, the result could be that you are get-
ting something that missed the mark on your expecta-
tions. How can that happen, you ask? Let me count the
ways.

TRY TROUBLESHOOTING

Incorrect Calibration Procedure: Some calibration service
providers rely on military cal procedures to provide the
step-by-step methodology for their technicians. The pit-
fall here is that military cal procedures have sometimes
been written for their specific use where functions/rang-
es of an instrument are omitted, different test points are
checked that may not provide a full calibration, and/or ac-
curacy specifications have been changed for a specific pur-
pose. If you wanted a calibration against the OEM toler-
ances and your instrument was calibrated using a military



Fig. 1: A certified calibration technician conducting tests at his bench.

procedure, you may not be getting what you expected—  but it certainly does not preserve your measurement trace-
and your calibration provider may be none the wiser that ability since you could be failing good product or passing
they are not delivering to your expectation. This may not bad product due to this miscommunication and/or lack of
be an intentional act on your calibration provider’s part, understanding.
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Frequency Measurements

Frequency A (standard and option 040)

Range: 0 — 100 MHz direct count

Resolution: 1 MHz to 0.1 Hz in decade steps

Accuracy: +1 count + timebase error

Display: kHz, MHz

Frequency C (option 030)

Range: 5 — 512 MHz direct count

Resolution: 1 MHz to 0.1 Hz in decade steps

Accuracy: =1 count + timebase error

Display: kHz, MHz

*Trigger error is <0.3% of one period of sinewaves of 40 dB S/N o better and amplitude equal to sensitivity of counter.
For any wave shape, trigger error is less than2 x peak noise voltage signal slope

(or

+.0025 psec
signal slope in V/ psec

for 40 dB S/N.)

Table 1: Frequency measurements.

standard crystal

Aging rate: <3 x 10-7/month

Temperature: <2.5 x 10-6 0° to 50°C

Line voltage: <1 x 10-7 for 10% change

Opt. 010 oven oscillator

Aging rate: <5 x 10-10/day after 24-hour warm-up

Short term: <1 x 10-10rms/sec

Temperature: <7 x 10-9 0° to 50°C

Line voltage: <+5 x 10-9 for 10% variation

Warm-up: <5 x 10-9 in 20 min.

Table 2: Timebase.

Incorrect Tolerances (OEM): An
OEM’s organization is comprised
of human beings, who are known to
make mistakes. How well an organi-
zation performs to keep things in con-
trol depends on how the company is
managed, which changes over time.
These changes in the OEM’s organi-
zation can cause inadvertent errors
to occur. For example, the market-
ing department is eager to get their
instrument out ahead of their com-
petitors and may publish a market-
ing piece that has preliminary specs.
Months later, the engineering depart-
ment may make slight changes to
the accuracy specifications and print
these in the operating manual. If this
misalignment between the market-
ing specs and the engineering specs
is not caught, then a conflict has been
created as to how the instrument will
perform. This happens more often
than you are probably aware.
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So which spec were you looking
at when you bought the instrument,
and which spec is your calibration
provider using for the tolerances they
apply? Are they diligent in catching
these OEM errors and clarifying them
on your behalf? It's not necessarily
anyone’s fault, although the root cause
lies with the OEM,, it’s just a reality of
the manufacturing and selling pro-
cess. Becoming aware of these pitfalls
can help you understand where your
processes can get riddled with unex-
pected errors, and perhaps help you
to prevent them.

Incorrect  Tolerances — (Accuracy
Translation Error): Instrument speci-
fications can sometimes be tricky to
interpret. How would you interpret
the following accuracy statement,
provided by the OEM for the frequen-
cy accuracy of an electronic counter?
It states that “Accuracy: +1 count +
timebase error” (see Table 1).

Two pages of specs later, the time-
base error is defined as shown in
Table 2. Do you know whether your
instrument uses a standard crystal or
has Opt. 010 installed (oven oscilla-
tor)? After all, this changes the toler-
ances that will be applied to your in-
strument. This can be an area where
you and your calibration provider
interpret the specs differently, causing
problems with your quality system.
It can happen on complex specs, like
this one, and it can happen with pre-
sumably simpler specs as well.

CONCLUSION

While there are many places where
pitfalls can happen in the calibration
buying process, I think you can get
the picture from these examples of
the importance of taking a cautious
approach to any purchasing decision.
If youre getting cheap calibrations
without data reports, remember that
you'll usually get what you pay for. If
your calibrations are not preserving
the integrity of your measurements
(which impact your decisions about
a product or process), then youre
throwing away your money because
youre not getting the quality you
expect and your product is at some
unknown level of risk. Wouldn't it be
better to make sure your product/
service maintains the level of quality
you intend, even if doing it the right
way costs a little more? Whether cut-
ting corners is an intentional effort
or an oversight on your calibration
provider’s behalf, it still costs you in
the end.

The purpose of the traceable mea-
surement chain is to make sure that
your decisions about your product/
process quality are valid. You can’t do
that if you don’t know where you are
with your instrument’s performance.
Reduce your risks by digging in and
asking more questions in any of your
purchasing decisions. Take an active
role on your company’s behalf to en-
sure they are getting the value for the
money. Among these buying deci-
sions is calibration service, because
calibration not only has a direct im-
pact on your product, it helps sup-
port the quality and reliability of the
wind industry itself.



