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SUBJECT:

DATE: March 21, 1972

MED File

John Alcorn

DC Magnetization (B vs H) Curves used by SIAC's Nutcracker Program.

Since time immemorial, and specifically since the publication in April 1966
of SIAC Report No. 56 (A Computer Code for Variable Permeability Magnetostatic
Field Problems) by Burfine, L. Anderson, and H. Brechna, we users of NUTCRACKER
have been told and unquestioningly believed that the B vs H curve built into it
represented a "typical annealed low carbon steel, such as C1010."

We now know differently -- such is the price of unquestioned beliefs.

It turns out that the B vs H curve actually employed by NUTCRACKER
from initial issue to the present (it is not set up for regular user input
B vs H data) was apparently based upon that found in Metals Handbook, Vol. I
(Am Soc. for Metals), DC Magnetization Curve No. L, "Ingot Iron, annealed."
According to my metallurgy book, "ingot iron" means "relatively pure material
of 99.75+ percent iron."

A more realistic curve for most relatively high quality annealed mild
steel applications might be that given in the U.S. Steel Engineering Manual
for Electrical Steel Sheets, 4th Ed., p. 258, Curve No. 4 (Hot Rolled Low Carbon
Steel Plate, C1010, annealed at 1500° F).

However, in order to be somewhat more cautious (and incidentally to more
accurately represent the product which we will be getting for the Leith Solenoid
project), I have prepared for NUTCRACKER data from the following source:

Magnetic Properties of Plain Carbon Steel Castings, Data Sheet No. i
(by Steel Casting Developments Committee, U.K.), Feb. 61: Table III,
Steel No. 2, 0.14% C. Cast and Annealed Plain Carbon Steel.

This data is now installed on the NUT V5 disk, and is presented
in this memo in curve and numerical form available from either Steve St. Lorant
or me.
JA:mz
cc: Larry Brown

W. Brunk

J. Voss

D. Leith

Davies-White

Joe Cobb
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