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RESULTS OF MAGNETIC MEASUREMENTS OF 

COSMOTRON STEEL AT HIGH EXCITATION 

1. Abstract 

This report gives the results of the B vs. H measurements of cosmo-

tron steel at excitations up to 1500 Oersted (rvl20,000 Amp turns/meter). 

Such high excitations are normally not used, but they are of interest, 

and do exist at the inner diameter of large toroids used in Proton's 

experimental areas. 

2. Discussion of the measurements 

Measurements at high magnetizing forces up to about 1500 Oersteds, 

are cumbersome and not easily made. Published steel curves stop 

generally well below a 1000 Oersted. There is probably very little 

industrial interest in high excitation data, because it is not eco-

nomical to operate steel much above 18 KG. Electrical grade steels 

require typically magnetizing forces up to about 100 Oersted at 18 KG. 

However, in the design of toroids, with an outer diameter to inner 

diameter ratio of 10 to 15, it is easily possible to end up with 

excitations of 1000 Oersted or more at the inner radius. It is of 

interest to be able to predict the value of B at such high excita-

tions. 

The measurements were performed by Arnold Engineering in 

Marengo, Illinois, at a small toroid sample taken from the cosmotron 

steel. The results are indicated in Curve #63725 and Curve #63851. 

The curves have an estimated accuracy of ± 3%, but are probably 

better. A copy of available magnetizing curves of USS ClOlO low 
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carbon hot rolled steel plates is included for comparison. The 

cosmotron steel is ClOlO steel and has similar characteristics as 

USS Cl010 steel annealed at 1500°F. The United States Steel 

data lists a value He= -1.34 Oersted for this type of steel. The 

"Arnold Curves" indicate a value He= -1.38 Oersted. 
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USS HOT ROLLED LOW CARBON STEEL PLATES 

Cl 010 - OVER .250 INCHES 
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"COSMOTRON" STEEL 
B vs. H 
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MEASURED AT ARNOLD ENGINEERING 
MARENGO, IL 
FERMILAB P.O. #82043 

~t ..1-l.-.L, .. , .. 

_l 

Rflttf 11 
--~=ttmttmm-u:-=:_~~~-~~ 

Jr. 

-t-t-++~:M~ril11--q,.. 

1--· ·--0--i-

1'-UlJl.J: -· =m;1mr~fI~~~ 
·-ll~~il.f!W±~J~ 
l"t\fl4G 
~ 

¥ r~·­
:,~t;"~l-

=r~B1f.Un-_r-~1$&_ t_ I'-'' 
._ i-+!:;pf1 ~ eL-f1f 

1--H'-P ~·I I l;;tst lo:V~ 
-H+H-1--B-.H-t-

~ilifftmf m~~ f lit j I j lttl I! It l 18IfFtJlHRfllH!Fli-8t 1111 ~Tr Data measured at a toroidial crosswise # il 11-h- H ;- >H ;11 I 1 ~. ~~~~~e p~:~~~ from a 1i" thick "Cosmotron·mmfffilWfi-

-=rrrr·· I j 11 I! I 111111H1ir-111n11 trmr1-1111rllll llll·-- -·- ·:rtrrrn f/ffJl'ltm-17'!71-1-

FE 81<!. ft A/.V 



/) 
( ?/, 

-·-·-r 

_ :r [r+++++++-

-11-Tf JJIElf± 

·-'Jn11·· 

/if/,:, ::< {?_ c:: , 
-ttfr-

J 

-i-H--1--1-1--1--1 I I I I I I I I 1J1ttttt-t-tttttttt~+H++-1--1 
T 

j 

1--1--1-1--1--1--l-1--Lt-l I ta-ii:: 

-+-1-++ +-++-1-Tr 

=r·-

-·n 

r-·­
+ 

1-JI[j]IH 
1-+++-l+dJJt:f~Jf.,_ 

-·11 
_I 

• I if:I fj lffi" 
.. ~-·---· 

fl 

b 

-·.b 

111~-
I 

U:t'! 
lA'-H 

I 
Jill: 

" U4tr1-·-~-·-

=tt=1~-
_L 

_,j __ ,_ 

j -·~ 
~TIT 

J 
_,_L 

+ ~-~-

-u! tn··-_r ]__I 

-

1-

,_ ·:utt1j:tJ<>Mtt~tttrtttf11itm±tff!Jit'fHjt~±-1m!Hftttmll c// 
~+-hnln1u~~ 

-·-·-r:kr-,1.1,..1-,W h!r1J+,.,---

I 11 I 11111 I Lill I l I l H 1111 J 

.1d-UJ 
-i-1-i +.-+-+-a-i£.1£.-1~~l---l-fl'.t' i=of' ~.0-1 

j~Jikl llmliihiT 
-t·hf w:e~-WfM+-i 

~~ilfllttlfmJfJflll1ITJllff!f[ll1111/1111r1H111111rrmrr111 1nme11r 
"COSMOTRON" STEEL 

B vs. H 

lttl#{tfttr 
1ft:tiiqi,J tkW:1L 

,.:myrg_· ,,-, , m 
IDfE I -i-

111 L • ·­
I 

·_1H._ 

MEASURED AT ARNOLD ENGINEERING 
MARENGO, IL 
FERMILAB P.O. #82043 

~- d: _· 

Data measured at a toroidial crosswise m HlTITITFflTITFHFTfTIHT1TI ITFITFFTIT1TTITIITTllF111TI Ii 111111 ITITI Tl1 itl~11-1 ~~~~iept:~~n from a ii" thick "cosmotron" 11-ll liHtll ll:ilDl4i~~ 

i I ll II ff !l! llllill II I flffifllHHll f/lll11t1r 
FE%3£ J'; A.1."Y 


