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	Committee
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	Charles Himmelblau 
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AMSE 
	I
	3.2 

	I would prefer "thermally treated" to "heat treated" since the latter commonly refers to a procedure intended to 'improve' (increase) the mechanical properties of a material (see its use in 3.3.5.1 and 4.2.1). On the other hand, "thermally treated" is gloriously ambiguous and all-encompassing!

	Robert Hodder 
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AMSE 
	T
	3.2 Subs 

	Please see my comments on 3.2 subs of AMS6350N.

	Fred Cone 
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AMSE 
	I
	3.2 and 3.3.2 

	Need to resolve discussions in other disapproving ballots.

	Deborah Fialkowski 
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AMSE 
	T
	3.2, 3.3.2 

	3.2 The addition of "or sub-critically annealed" in lieu of "or otherwise heat treated" would suffice. Perhaps, "normalized" could also be included as these heat treatments generally are performed well below 1700F. These terms are more definitive than "or otherwise heat treated" which was suggested by discussion in the March 2014 meeting.

3.3.2 The current requirements for Grain Size requires the austenitic grain size to be evaluated per ASTM E112, McQuaid-Ehn test. This requirement merely shows the worst case capability of the material as all prior heat treatments performed below 1700F are erased. Therefore the delivered condition of each lot is irrelevant with respect to Grain Size evaluation. The as-delivered condition would be the same or finer than that determined by E112. The requirement currently is not defined as the grain size of the as-delivered product, but rather the capability of the steel in the austenitic phase, which is chemistry dependent.

The use of Aluminum as a grain refiner has been studied and documented for over 60 years. One more recent reference is "Steels: Processing, Structure, and Performance" by George Krauss, ASM International, 2005. Chapter 8 contains over 40 references to other technical publications.

General Commentary: The scope of this specification is for material supplied to the parts manufacturer (whether or not via a steel service center). The material as it leaves the mill is to be soft enough (per the condition paragraph 3.2) for the parts manufacturer to work with to make the parts and to subsequently heat treat the parts as necessary for the final product condition. The material is to have the capability to achieve a fine grained structure based on the prior austenite grain size achieved when a McQuaid-Ehn test is performed. Any heat treatment in excess of the grain coarsening temperature (generally over 1850F), could result in a coarse grain structure, but such post-material specification processes are beyond the scope and control of this material specification requirements. The current spec as written does not protect the material from any abusive heat treatments that occur after the material is supplied.

	Brian DeLisa 
	[image: image5.png]


AMSE 
	T
	3.2.1, 3.2.2, 3.2.2.1 

	Concerned that "or otherwise heat treated" could be interpreted to allow other heat treatments than annealing or sub-critical annealing. 

If the term "annealed" is interpreted by the committee as including sub-critical annealing, then suggest either rewording to "annealing or sub-critical annealing" or adding a paragraph in section 8 that defines annealing as either a full anneal or a sub-critical anneal.

	Conditions permitted

Wed Aug 20 19:56:02 EDT 2014 by Deborah Fialkowski
Agreed. The addition of "or sub-critically annealed" in lieu of "or otherwise heat treated" would suffice. Perhaps, "normalized" could also be included as these heat treatments generally are performed well below 1700F. These terms are more definitive than "or otherwise heat treated" which was suggested by discussion in the March 2014 meeting.

	reply

Wed Aug 20 20:31:24 EDT 2014 by Brian DeLisa
If the above paragraphs are changed as per this thread, then I change my vote to "approve" 
Brian

	Charles Himmelblau 
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AMSE 
	I
	3.3.2 

	I'm no expert on the metallurgy, heat treatment, or uses of alloy steels, but I'm a little uncomfortable with depending on a grain size metallographically-measured on a sample from a 'heat' (which could be anything from a homogenized billet to a strip) as being dependably representative of the product I will be receiving and its response to subsequent heat treatment. I'm concerned that I may not get repeatable properties for my hardware that may be dependent on behavior not being tested for in this document (fatigue or toughness as examples). Yes, I know I could call out such more complex testing in my procurement document, but I'd rather depend on the Lot result instead.

	Ronald Hahn 
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AMSE 
	T
	3.3.2 

	Presumably the control on average grain size was included to determine if each lot of material had been properly processed. There has not been any data presented that ensures that abused (overheated) material will have the proper grain size in the final product. Thus I disagree with changing the sampling from per “lot” to per “heat” and the use of “grain refiners” to qualify a heat until this data is presented.

If either grain size revision is not accepted then the "Report" paragraph will need revision. 

	Grain size test in AMS specs is a capability test

Fri Aug 01 17:49:51 EDT 2014 by Michael He
Your T Comment is concerned about product grain size in the final heat treated condition not captured by this “Per Heat” testing. However, because this specification does not cover final heat treated condition, your concern is outside the scope of this specification.
Grain size test per ASTM E112 is a capability test, which means the result is not dependent on previous heat treatment of the test specimen, rather, it’s a test to show the material’s response to a lab furnace cycle that is intended to mimic the actual austenitizing temperature that the material would be subject to. Therefore, the test result is mainly chemistry dependent (and also hot working heating cycle) and not actual heat treatment dependent.
If the as-heat treated grain size is truly required, then all AMS Committee E specifications needs to be changed to state that. Referencing just ASTM E112 does not ensure only as-heat treated grain size is report. This means whoever supplies the material have suddenly starting to report as-Normalized and Tempered, or as-annealed grain sizes, which cannot be done for many materials covered by Committee E. What should suppliers do then?

	Grain size capability

Tue Aug 12 08:40:32 EDT 2014 by Terry Tressler
I believe that the germane points have been made by others and are as follows;
For material that is provided without the final heat treatment, a final actual grain size cannot yet be determined. What can be determined at this semi-finished condition is a grain size that represents the capability of the material given processing simulating that typical of final austenitizing heat treatment. 
On this basis the appropriate test frequency is per heat. 

	Robert Hodder 
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AMSE 
	T
	3.3.2 

	Make no changes. Please see my comments on 3.3.2 of AMS6350D.

	Robert Steffen 
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AMSE 
	T
	3.3.2 

	Using aluminum content to "prove" grain size < 5 should be supported by more data than "ASTM has accepted this method". AMS needs to be able to point to a technical report to demonstrate this type of control.

Technical justification also needed to demonstrate why "heat" control is sufficient (e.g., why subsequent thermal processes cannot further deteriorate the GS.

	Aluminum as a grain refiner/ testing frequency

Wed Aug 20 18:39:41 EDT 2014 by Patrick Nowak
With regard to the role of aluminum as a grain refiner, see "Principles of Heat Treatment" by Grossman and Bain, 5th edition. Also see "Heat Treatment of Steels"" by George Krauss. The role of aluminum as an effective grain refiner has been established since the 1960s.

The issue of heat capabilty testing vs. lot testing is critical. If there is a risk that processing after initial steel making can result in unacceptably large grain size (and there absolutely is), the grain size testing should be done after ALL thermal procesing is complete. Testing at some intermediate stage, such as after annealing or normalizing, is pointless if the product will subsequently be quenched and tempered. Rather than require lot testing at an intermediate stage of processing, the specifications should require 1) A demonstration that if properly heat treated the material is capable of achieving a fine grain size and 2) a requirement that grain size be confimed to be fine in the final heat treated condition. Since the final heat treated condition is not covered by most of the specifications currently up for review, this addition would expand the scope of these documents. However, continuing with the current requirements do not provide assurance that the part going into service has a fined grained condion. It should also be noted that if grain size is to be evaluated in the final heat treated condition, the method used must be one that does NOT involve reaustinitzing of the specimen since that will change the grain size and potentally mask a non-conforming condition.

	Jacque Bader 
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AMSE 
	T
	3.3.2 

	Agree with other commentors, need documentation

	Roger Sines 
	[image: image11.png]


AMSE 
	T
	3.3.2 

	Agree with Steffen, et al, that the grain size premise is not validated.

	Shlomo Ramati 
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AMSE 
	T
	3.3.2 

	Agree with Bob Steffen, et al, that the grain size premise is not validated would need more data to support the changes in QC

	Aluminum as a grain refiner

Wed Aug 20 18:24:36 EDT 2014 by Patrick Nowak
Aluminum has been shown to be effective as a grain refiner in steels since the mid 1960's (see Priciples of Heat Treatment by Grossman and Bain, 5th edition). Further discussions of this can be found in Heat Treatment of Steels by George Krauss. There is no dispute among ferrous metallurgists regarding the effectiveness of aluminum as a grain refiner as evidenced not only by ASTM adopting it and permitting grain size checks to be ommitted for certain aluminum levels but also because major OEMs have done the same thing.

	Patrick Nowak 
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AMSE 
	I
	ALL 

	APPROVE

	Sy Sweet 
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AMSE 
	I
	All 

	Waive

	Sy Sweet 
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AMSE 
	I
	All 

	Waive


