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Have you ever wondered how to create or revise AMS specifications? 
Come along with Andrew Bassett as he shares his experience and 
knowledge in the process.

Author’s Note: These 
comments are the non-binding 
opinion of the author and do not 
constitute an interpretation by 
SAE. Such opinions do not replace 
the need to ensure agreement 
between the supplier, customer, 
and cognizant engineering 
organization. 

Those who are familiar with 
aerospace heat treating are 
accustomed to Aerospace Material 
Specifications (AMS) that guide 
heat treaters on how to process 
parts and raw materials. These 
specifications will mandate 
equipment requirements, 
atmospheres to be used, 
cleaning methods, soaking times 
and temperatures, and testing 
requirements, to name a few. The 
working committee, Aerospace 
Metals Engineering Committee 
(AMEC), is in charge of revising 
these specifications, which is 
required every five years. This is 
a long and sometimes tedious 
process of revising specifications 

with many knowledgeable experts 
involved.

There are various types of 
specifications that have been 
established by the SAE Technical 
Standards Board:

 ■ Aerospace Material 
Specifications (AMS)

 • These technical reports 
contain specific performance 
requirements and are 
used for material and 
process specifications 
conforming to sound 
established engineering 
and metallurgical practices 
in aerospace sciences and 
practices.

 ■ Aerospace Standards (AS)
 • These technical reports 
contain specific performance 
requirements and are 
used for design standards, 
parts standards, minimum 
performance standards, 
quality, and other areas 
conforming to broadly 

accepted engineering 
practices or specifications for 
a material, product, process, 
procedure, or test method.

 ■ Aerospace Recommended 
Practice (ARP)

 • These aerospace technical 
reports are documentations 
of practice, procedures, 
and technology that are 
intended as guides to 
standard engineering 
practices. Their content may 
be more general in nature, 
or they may offer data that 
has not yet gained broad 
acceptance.

 ■ Aerospace Information  
Report (AIR)

 • These aerospace technical 
reports are compilations of 
engineering reference data, 
historical information, or 
educational material useful 
to the technical community.

To create or revise an Aerospace 
Specification, a “sponsor” of 
the specification will request to 
either create a new or revise an 
existing standard with the approval 
of the chairperson. Once the 

Aerospace Standards in the Heat Treating Industry
By Andrew Bassett, President, Aerospace Testing and Pyrometry

Figure 1. Ballot Process Flowchart from SAE

Yes

Passed
Content Management through 

Standards Works

No additional changes  
made, sponsor uploads the 

document for Council ballot.

Resolve  
disapprovals/ comments

Sponsor uploads  
Draft for Ballot

Technical changes?   
Additional Ballot to  
Committee Required

Resolve 
disapprovals/ 

comments

NEW: Sponsor drafts 
document pulling the 

appropriate  WORD template 
from the website

REVISION: Sponsor MUST  
use Word document from 

Content Management

Send to Content Management 
– publish with MINOR 

changes – Changes are 
provided in the email itself or 

as an email attachment

Update word file  – remove 
proposed draft, insert 

publication date, remove 
watermarking, create PDF, 

save word file.

PUBLISH
Format document in word 

and create pdf. Provide 
formatted pdf file to 
Standards Specialist.

Convert document from pdf to Word 
document and provide to the sponsor.  
This Word document MUST be used by 

the sponsor with track changes ON.

Start Ballot - 
Committee  

Level

Ballot Closes, 
auto notification 

from SW With MINOR 
CHANGES

uploads the 
pdf for Council 
Ballot (28 Day)

Send email 
to Content 

Management 
– publish as is 

(without changes)

Back to 
appropriate 

committee for 
review and 
balloting.

Stop or  
resubmit project 

request

Are there  
Committee comments/ 

disapprovals?

Approve new  
project request?   

Rationale must be included 
on form to approve

Auto notification from SW

Auto notification from SW
to start ballot

REVISION: Yes,  
auto notification from SW

NEW: Yes, auto notification from SW

Yes

Yes

NO Comments/ 
Disapprovals

Submit “New Project 
Request” form via 
StandardsWorks.     

GV ONLY:  
Copyright completed.

No, auto notification  
from SW

Ballot Process

St
an

da
rd

s 
Sp

ec
ia

lis
t

Co
nt

en
t 

M
an

ag
em

en
t

Co
m

m
itt

ee
/S

po
ns

or

  To see this chart full-size, go to www.heattreattoday.com/ballotprocess
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approval has been granted, the 
sponsor will work to create and/
or revise the existing document. 
When the draft document is 
complete, the draft is balloted 
for a 28 Day Ballot. Members 
of AMEC can make comments 
on the ballot with either a “T” 
comment or an “I” comment. 
The “T” comment is a technical 
error, missing requirement, or 
improper requirement that needs 
action by the committee. All 
technical comments should be 
accompanied by a reason for 
the comment and a suggested 
improvement to resolve the 
issue. The “I” comment is a non-
technical correction. These may 
include spelling and grammatical 
mistakes, incorrect paragraph 
numbering, and the like. Each 
“T” comment must be discussed 
and voted on by the committee 
members and approved or 
disapproved. During the ballot 
process, members are asked to 
“Approve” or “Disapprove” the 
ballot. This process goes on until 
no more changes are required to 
the draft before the document 
is sent to the appropriate 
commodity committees. 

The illustration (Figure 1) describes 
the creation/revision process for 
given specifications.

The projects for the revisions to 
AMS-2759 series of specifications 
started in 2009/2010 with many 
of the draft revisions waiting 
in “parking lots” until all the 
specifications were completed. 
Since their release in 2018, several 
of these specifications had to be 
revised again due to missing or 
omitted requirements or small 
changes to clarify issues. 

Over the last eighteen months, 
the heat treat industry has 
experienced new revisions to the 
following specifications (revision 
dates): 

 ■ AMS-2759 Rev G Heat 
Treatment of Steel Parts General 
Requirements (04-23-19) 
 

 ■ AMS-2759/1 Rev H Heat 
Treatment of Carbon and Low 
Alloy Steel Parts Minimum 
Tensile Strength Below 220 ksi 
(1517MPa) (09-19-19)

 ■ AMS-2759/2 Rev J Heat 
Treatment of Low Alloy Steel 
Parts Minimum Tensile Strength 
220 ksi (1517MPa) and Higher 
(07-15-19)

 ■ AMS-2759/3 Rev H Heat 
Treatment Precipitation-
Hardening Corrosion-Resistant, 
Maraging and Secondary 
Hardening Steel Parts (01/07/19)

 ■ AMS-2759/4 Rev D Heat 
Treatment Austenitic Corrosion-
Resistant Steel Parts (04-28-18) 
 

Benefit 3 - Power
Another benefit is powering your 
devices. Because there are open pins on 
a standard Ethernet cable with standard 
EthernetIP connections, it’s possible to 
utilize the unused pins to supply power 
over the Ethernet cable. There are other 
implementations where the power is 
supplied over the data lines. This is called 
PoE (Power over Ethernet). This eliminates 
the need for additional, potentially costly 
and complex power connections for your 
EthernetIP enabled devices. PoE is done 
many different ways, but three have been 
standardized by IEEE called Alternative A, 
Alternative B, and 4PPoE. 

Benefit 4 - Accuracy
The last benefit is accuracy. Using an 
analog signal can cause signal loss and 
is susceptible to signal degradation from 
noise depending on the cable length, 
particularly in industrial environments. The 
speed of an analog to digital conversion is 
also typically done with an equation and 
can be slow and somewhat inaccurate for 
a variety of reasons. Eliminating analog to 
digital conversions improves the latency 
and accuracy of readings on your HMI. No 
more mismatches between your gauge 
display and your vacuum furnace HMI! 

How Do You Integrate EthernetIP into 
an Existing System?
Talk to your furnace manufacturer or a 
system integrator. First, you’ll need to 
make sure you have an EthernetIP enabled 
PLC, then you’ll need to make sure that 
your furnace configuration supports the 
addition of specific EthernetIP devices. 
Since each type of device communicates 
differently over EthernetIP, you may need to 
have PLC code and HMI changes made to 
your system to support something like an 
EthernetIP vacuum gauge. HTT 

Televac offers EthernetIP vacuum 
gauging in the form of the MX200 
controller or the MX Active Gauge 
EthernetIP Gateway. This means 
that whether you have a controller 
or active gauges, we have a drop-in 
replacement that’s EthernetIP enabled.

About the Author:

Shawn Orr is the technical business 
development manager for Televac – The 
Fredericks Company and has served as the 
technical liaison between its customers and 
engineering, responsible for identifying and 
implementing new growth opportunities. 

 ATP expert services include: 
• Onsite calibration of temperature processing instrumentation 
• Vacuum measurement calibrations 
• TUS & SAT for thermal processing equipment 
•	 Lab	calibrations	of	field	&	secondary	test	instruments	
•	 Pyrometry	specification	consulting	&	training	
•	 Heat	treat	consulting	&	procedure	writing	
•	 Nadcap	accreditation	consulting	for	heat	treating, 
NDT,	welding,	brazing,	&	materials 
testing laboratories 
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CALIBRATION LABORATORY
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Profit from Our Knowledge Because 
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Stroudsburg, PA • Greenville, SC • Los Angeles, CA

CALIBRATION LAB Bedford, OH • HEADQUARTERS Bethlehem, PA 
www.atp-cal.com • sales@atp-cal.com • 844-828-7225 

Kiss Pyrometry 
Troubles Goodbye

“Whether you’re in the 
aerospace, automotive, medical, 
or the energy sector, my team of 
highly qualified pyrometry experts 
will help you kiss pyrometry 
troubles goodbye.” 

Andrew Bassett 
President, ATP
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The PLC takes a variety of inputs from 
other controllers and sensors which 
come in many shapes and forms. Some 
of the most basic are analog signals like 
0 to 5 V DC or 0 to 10 V DC. Others 
are more complex forms of digital 
communication like EthernetIP. This 
means that you can use your PLC and 
HMI to take readings and adjust settings 
on connected EthernetIP devices.

What Are the Benefits 
of EthernetIP?
We already talked 
about some benefits 
of EthernetIP, but 
there are many others. 
Another significant 
benefit is having digital 
communications 
to your vacuum 
gauging and other 

devices on the furnace. Let’s use the 
example of vacuum gauge calibration.

Benefit 1 - Calibration
Many who have worked with devices 
on vacuum furnaces like vacuum 
gauges know that calibrating them can 
be a real hassle. Gauges often have 
potentiometers (sometimes called pots) 
that are adjusted with a set screw. This 
means that you’re trying to look at one 
reading on the HMI of your furnace while 
adjusting a gauge that’s possibly on top 
of the furnace, meaning you need two 
people. This is a worst-case scenario, but 
you get the idea; it’s not convenient.

Having digital communications over 
EthernetIP means that your calibration 
can be done from the HMI, because 
you can adjust the calibration digitally 
with most digital vacuum gauges. No 
more climbing on top of the furnace and 
adjusting pots! This is especially useful as 
Nadcap and AMS (specifically AMS 2769) 
standards become stricter, you may want 
to start doing more calibration at your 
facility instead of sending your gauges 
out to another facility for calibration.

Benefit 2 - Cost
One of the most significant benefits is the 
cost of using EthernetIP enabled devices. 
In addition to cheaper standard Ethernet 
cables, most furnaces will include other 
devices with EthernetIP capability, so an 
EthernetIP communications module for 
the PLC is already included. This means 
that if you have analog devices (such as 
0 to 5 or 10 V DC), you can remove the 
need for costly ADC (analog to digital 
converter) modules by switching your 
devices to EthernetIP.
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 ■ AMS-2759/5 Rev E Heat 
Treatment Martensitic 
Corrosion-Resistant Steel Parts 
(04-28-18)

 ■ AMS-2759/6 Rev C Gas Nitriding 
of Low Alloy Steel Parts (06-11-
18)

 ■ AMS-2759/7 Rev D Carburizing 
and Heat Treatment of 
Carburizing Grade Steel Parts 
(04-15-19)

 ■ AMS-2759/8 Rev B Ion Nitriding 
(06-11-18)

 ■ AMS-2759/9 Rev E Hydrogen 
Embrittlement Relief (Baking) of 
Steel Parts (10-18-18)

 ■ AMS-2759/10 Rev B Automated 
Gaseous Nitriding Controlled by 
Nitriding Potential (06-11-18)

 ■ AMS-2759/11 Rev A Stress Relief 
of Steel Parts (04-28-18)

 ■ AMS-2759/12 Rev B Automated 
Gaseous Nitrocarburizing 
Controlled by Potentials (07-02-
18)

 ■ AMS-2759/13 Gaseous 
Nitrocarburizing (06-11-18)

 ■ AMS-2769 Rev C Heat 
Treatment of Parts in Vacuum 
(07-12-19)

 ■ AMS-2770 Rev P Heat Treatment 
of Wrought Aluminum Alloy 
Parts (04-08-19)

 ■ ARP-1962 Rev B Training and 
Approval of Heat Treating 
Personnel (06-11-19)

 ■ ARP-7446 Vacuum Gauge 
Calibration (03-06-19) New ARP

There are several more projects 
underway that include the 
revision of AMS-H-6875, Heat 
Treatment of Steel Raw Materials 
that will become a four-digit AMS 
Specification, AMS-2774, Heat 
Treatment Wrought Nickel Alloy 
and Cobalt Alloy Parts, AMS-2801, 
Heat Treatment of Titanium Alloy 
Parts and AMS-2750, Pyrometry, 
to name a few. As new technology 
emerges, such as additive 
manufactured metal parts, AMS 
standards will need to be revised 
or created to address the thermal 
processing of these parts.

AMS-2750 (Pyrometry) is one of 
the more contentious specifica-
tions, which is currently under 
revision, because it is the main 
specification for the testing of 
thermal processing equipment. 
This specification not only has an 
effect on commercial heat treat-
ers working in aerospace, but this 
specification has been adopted in 
chemical processing/coatings for 
baking/drying ovens, composites 
for curing and bonding laminates, 
and as of January 28, 2018, the 
FDA Center for Devices and Ra-
diological Health has added this 
standard to its list of recognized 
consensus standards database. 
For those who are heat treating 
medical devices such as needles, 
heart wires, titanium staples, and 
metallic joint replacements, AMS-
2750 is now governing how the 
thermal processing equipment will 
be tested.

When I first became involved with 
AMEC in June 2008, the AMS-
2750D (Pyrometry) was starting 
to be revised to AMS-2750E. 
I attended my first meeting in 
Niagara Falls, New York, with 
the expectation that I would 
be working only with a group 
of aerospace primes who write 
these standards. As it turned 
out, many of the members at 
AMEC are end users, such as 
captive and commercial heat 
treaters who are experts in the 
specifications in which they are 
involved. Since being in the field 
of pyrometry, I thought I would 
volunteer my time and expertise 
on the revision of AMS-2750. The 
sub-team group consisted of 
experts from Boeing, Honeywell, 
Carpenter Technology, Alcoa, 
Performance Review Institute 
(PRI), and Bodycote Thermal 
Processing with each team 
member bringing to the table his/
her own knowledge and expertise 
in pyrometry. The process of 
revising this specification took 
four years to complete with 
numerous team meetings to 
discuss and propose changes to 

better clarify the previous revision. 
The final revision was finally 
published in July of 2012. Since 
then, I have been involved with 
other specifications such as AMS-
2769 (Heat Treatment of Parts in 
a Vacuum), ARP-7446 (Vacuum 
Gauge Calibration), and the next 
revision of AMS-2750F. 

Getting involved with AMEC and 
the various commodity groups is 
rewarding as it allows you to have 
a voice in the specifications that 
affect your business. You work 
with other members in the heat 
treat community to develop and 
create specification to enhance 
the industry, better the process, 
and continually strive to deliver 
quality parts or materials. HTT

About the Author:

Andrew Bassett is the president of Aerospace 
Testing and Pyrometry and is an expert in 
aerospace pyrometry specifications. He has 
25 years of experience in the calibration and 
testing of thermal processing equipment. 
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