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17-DEC-1990

From: FNAL::JBS
To: BOSSERT,CARSON,CREGG,KERBY,MANTSCH,TNICOL,PEWITT,JOHNZ
CC: MYSELF
Sub: Nitronic 33 for end clamp filler laminations

Nitronic 33 looks to me to be at least as good a material for the end
clamp filler laminations as Kawasaki steel. The idea in using high Mn
steel was to get a closer match to the thermal contraction of iron than
is achieved with standard stainless steel. The Nitronic 33 data sheet
shows an integrated thermal contraction from 293 to 89 K of 0.215%.
Assuming that it scales to 4 PC by the same fraction as 304 and 316, the
integrated contraction to 4 K would be 0.24%. This is 0.03% more than
iron, while the Kawasaki steel is 0.04% less than iron. If, as Tom
Nicol quotes Tom Reed, the thermal contraction is linear in the
Manganese content, the Njdealft material would have about 20% Manganese,
very close to the Carpenter Technology 18-18 Plus which Tom says in
unavailable in sheet or plate.

The permiability of Nitronic 33 is 1.002 from 293 down to LN
temperatures as far as the Armcol data sheet goes. This is somewhat
smaller than Armco quotes for Nitronic 40: 1.005 at 77K. This is
certainly small enough for the end laminations where the only
restriction is that the field at the conductors in the end not be
enhanced.

I see no technical reason to choose one of Kawasaki KI*AN3OI or Armco
Nitronc 33 over the other. If Nitronic 33 is more readily available
then we should use it.
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December15, 1990

To: Distribution

From: T. Nicol

Subject: Domestichigh-Mn steelsources

I spenta few hoursthis pastweeklooking into thepossibilityof
locatinga sourcefor high-Mn steelin theU.S. Below is a summaryof my
findings.

I first contactedDick Reedat NIST formerly NBS in Boulder. Dick
hasjust completeda consultingjob for BNL axid GeneralDynamicsin
which he was looking for high-Mn steelfor somex-ray lithography
magnets. He steeredme to Armco, U.S. Steel,andAlleghenyLudlum.

Armco makesthe nitronic serieswith which most of us are familiar.
U.S. Steel at onetime madesomethingcalled ‘Tenelon’ which hadabout
15% Mn, but is saidto be out of thatbusiness.AlleghenyLudlum at one
time madesomethingcalled ‘18-18 Plus’ 18%Mn, but hassincelicensed
that recipeto CarpenterTechnology,a specialtysteelhouse. Carpenter
makestwo high-Mn alloys; ‘15-15 LC’ with 16%Mn sic and‘18-18 Plus’.
Unfortunately,Carpenter’salloys areonly madein barform, not sheetor
plate. The referencematerial,Kawasaki‘KHMN3OL’ is 28-30%Mn.

In my initial talk with Dick Reedhe confirmedthat thehigh Mn
contentis what yields the low permeabilityandlow coefficientof thermal
expansionof Mn alloy steels. He alsoestimatesthat thedifferencein
thermalexpansionbetweenalloys, to first order,varieslinearly with the
Mn content.

My feeling from thesumtotal of thesecontactsis that the closest
we’re goingto getin areadily availablealloy is ‘Nitronic-33’ 13% Mn from
Armco. Assumingthe linear variation in thermal expansionis right,
‘Nitronic-33’ shouldyield about2.2 mils/inch shrinkagefrom 300K to 4K
basedon valuesof 2.6 and 1.7 for 316L stainlessand‘KHMN3OL’
respectively.The numberfor iron is about2.1. I haveaproductdatasheet
for ‘Nitronic-33’ in my office if you’re interested.Armco’s information
givesdatafor shrinkageof 2.15mils/inchover the rangefrom 293Kto 89K
so I suspecttheaboveestimateof 2.2 is pretty close.



Theremay be othersourcesthat I haven’tfound, but it seemslikely
we would haverun acrossthem by now. Low demandfor the material is
compoundedby the fact thatmanganeseis evidentlyreally nastystuffin the
manufacturingprocess. In any case,Dick Reedwill be herethis coming
week for thedesignreview. I’m surehe would be glad to expoundupon his
knowledgeand experienceif anyonehasfurther interest.
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