
Formulating an Efficient 
and Accurate Calibration Lab

The do’s and don’ts to achieve
optimal accuracy in your
calibration lab.

Let’s first take a look at the physical elements of 
your calibration lab. Do you have equipment capable of supporting 

your calibration needs? The elements we will be evaluating are the reaction plate, drive 
adapter, transducer, display and the labenvironment. We will go over the various factors that 

impact your calibrationprocess and give you the do’s, don’ts and material requirements.
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Do’s MaterialsDon’ts

Reaction Plate

Reaction Plate

It is best to calibrate your 
DTM directly on a

calibration reaction plate 
with no intermediary

adapters. For this, ensure 
your reaction:

 - Is configured to
accommodate the precise 
fittings of the reaction pins 

on your DTM.

 - Has full and even
engagement with the
reaction plate. Uneven 
engagement can skew

calibration results and can 
cause damage to your DTM.

The objective here is to 
remove all slop from the 

reaction process.

Your reaction plate should 
not be a generic fitting 

where the reaction pins have 
excess space allowing the 
tool to move. This excess 
space is slop and creates 

inaccuracies and
inconsistencies in your

calibration.

Avoid using plates that
place unequal engagement 

on your DTM.  Also avoid 
using intermediary tooling to 

adapt your DTM to your 
calibration reaction plate.

Use materials that will not 
deform with repeated use.  
We recommend using steel

or aluminum with steel
bushings. You may even

want to do a Finite Element
Analysis (FEA) on the plate

design to assure it can
handle your required torque.

Do’s Don’ts

Make sure your system can accurately 
display the information you are looking to 

verify. Your display must be stable,
contain the appropriate amount of

decimal places and have the resolution 
needed to accurately verify the accuracy 
specifications you are trying to maintain.
(Ex: If you are looking for 0.4% accuracy on 
your torque DTM, your calibration system 

must display force changes every few in-lbs)

Do not use a display that cannot
accurately provide readings of the

appropriate units and decimals if needed. 
If numbers have excessive skipping in 
display, readings may not be accurate.

Do’s Don’ts

Ensure your transducer covers the full 
range of the tool being calibrated. Your 
transducer will have a recommended 

minimum to maximum range. Make sure 
the transducer is at least 4x the accuracy 
that you are looking to verify on the tool.

Because transducers can have a range of 
inaccuracy on the front end or back end, 
you do not want to use one transducer for 

all. For example, you would not want to 
use a 30,000 ft-lb transducer to calibrate 

a 3,000 ft-lb DTM. In this case, all
verification points for the DTM fall in the 

bottom 10% of the capacity of the 
transducer. This is not recommended.
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 Important Calibration Lab Elements:

Do’s Don’ts

Drive Adapter|Input

The top of the adapter and drive input 
should be as close to flush as possible 

with the top of the reaction plate without 
touching the tool. The drive input should

accurately match the size of the drive bar. 
This is to enable the drive bar to have 

maximum engagement throughout the 
calibration process.

Do not leave a gap between the reaction 
plate and the drive adapter. The exposed 

drive can twist causing damage to the 
drive and deliver inaccurate readings. 
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Do’s Don’ts

Environment

If temperature or humidity fall outside of 
the defined allowable range, Do NOT 

calibrate at this time. The room climate 
must be adjusted and reemain stable for 

a 12 hour period before attempting to
calibrate. The tool needing to be cali-

brated should be in the room acclimating 
as the environment stabilizes.

While there is no defined temperature 
requirement, the overarching goal is a 
stable environment. We recommend 

picking a target temperature and staying 
within a range of ±3 degrees fahrenheit. 

Many facilities fall in the 70 degrees 
fahrenheit range for comfort.

The room humiditity is another critical 
aspect to maintain. Humidity should 

always be between 10% to 65%.

Temperature and humidity gauges 
should be calibrated annually.

Do you have the proper drive system?  
    Correct size?
    Correct length:  Almost horizontal to the reaction plane. Distance can cause drives to twist over  
    time. It can also introduce inaccuracies.
   

Do you have the correct reaction?:  The tool needs to be properly fixed with little slop
    Correct Pin spacing with full and equal engagement on all reaction points
    No slop in the reactions
    Made of a material that will not deform after repeated use (steel or aluminum with steel bushings)
    Full and equal engagement on all reaction points

Do you have enough accuracy?
Transducer: if the range is appropriate for the tool, is the accuracy of the transducer at least 4 
times the accuracy that you are looking to verify on the tool?
Display:  if the transducer is at least 4 times as accurate, does your display have fine enough 
resolution and stability to display fine enough numbers? (How many numbers does it skip when is 
displays readings?  Does it display in all necessary units?  Decimals if needed?)

Do you have the right transducer?
Range:  Does the full range that you calibrating on your tool fall within the recommended range of 
the transducer?  (You don’t want to use a 30,000 ft-lb transducer to calibrate a 3,000 ft-lb tool). 

Check List : Are you prepared for accuracy?

There are many complexities and variables impacting the 
calibration process and ultimately the accuracy of your tools. 
While we share some knowledge for those calibrating on 
their own, we always recommend using only certified 
calibration facilities to assure accuracy and meet all
regulatory compliance guidelines. Optimally we suggest 
using the manufacturer directly if possible. 

Summary : Always use a certified calibration facility.

Learn more about achieving true
±1% accuracy that is100% repeatable at:  
advancedtorque.com
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Drive Adapter
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Do you have an appropriate environment to calibrate in?  
    Is the humidity stable and within 10-65%?
    Is the temperature regulated and stable within the allowable variance?
    Has the room and tool been acclimated to stable conditions for a minimum of 12 hours?
    Have temperature and humidity gauges been calibrated within past 12 months?
   

Calibration Expertise
 

The Advanced Torque Products line of Digital Torque Multipliers (DTMs) 
offer custom, high accuracy torque from 150 to 40,000 ft-lbs at ±1% or 
±0.4% of full scale accuracy, the highest level of accuracy available on the 
market. To maintain this standard, we follow best practices for 
calibration, including providing regular calibration service for our DTMs, 
and maintaining a high quality calibration lab. 

Through managing and maintaining our own calibration lab and visiting 
many others over the years, we’ve seen the good, the bad, and the ugly in 
calibration lab set-ups and have learned from it all. Our goal is to ensure 
our DTMs in the field are operating at peak performance. As a guide for 
any customers who maintain and calibrate their own DTMs, below are 
best practices on setting up a quality calibration lab.


