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A MAGNETIC PROPERTIES OF TRANSFORMER SATURATION COY:

STANT S EOR MAGNETL
: STEFLS SUBSTANCE
B3 :
f]
1 Ordinary Transformer Steel
¥
« »
T ,0 B (Gauss) H (Oersted) Permeability = B/H
. g <]‘ Fietd in- Jrjnceq Field in- Iy
2,000 0.6 Substanes tensity  nugret 3, o tensity ir
1 -‘C) 4,000 @.8? 3 ;‘;88 Sdbatanse . iz tion Substance ¥ i
3’ — 6.000 1.10 5,450 {For sat irazion) (For aat ur
1 - 8.000 1.48 5 400
? , %2888 2.28 4,380
b 2,000 3.85 3,120 Cabalt. .. 9000 L0 Nieke!, harg, . 00
14,000 10.9 1,280 fron, “rmuzbt 2000 Lo ‘ :‘ll\mﬂ‘«qu ;gOO
. / 14,000 43.0 372 Cast. 4000 1:00) Vicker's stees, . 15000
- J 13,000 149 121 Manganese steel . 7000 N
i .
i
e f
| v
T oJ
- 1{ );
f s
1ig 3 .
| High Silicon Transformer Steel INITIAL PERMEABILITY OF HIGH PURITY
{k , IRON FOR VARLIOUS TEMPER ATURES
1’ P §.v B H Permeability L. Alberts aqd B, . Shepstone
Y
H
7: E C; zggg g§g 4"(7)08 Temperaiure °C Fermeabiliey {gauss ‘versted)
i { .7 5,7
9 > $,000 0.90 6,670
i ! 8, 1)0(' 1.28 6,250 0 420
; 3 10.1)0() 1.99 5,020 200 1140
i 12,000 3.50 3,340 400 1440
i 14,000 9.80 1,430 600 2550
; : 16000 47 .4 338 00 3400
| i 18 000 165 109 70 12580
B0
¥
i g .
;|
i
¥ MAGNETIC MATE RIALS
E High- ~permeability Materials
1 i
F K 1 ; ;
i ' ’ APDI'Oleatg, i Perme- | | Satura- wster- 1 Coer- Resis- !
: ! ; bercent composition Tupical heat ability Maxi. ‘ tion flux H civet tvity | Den-
N R Material Form |—w _—— trcat(unrm, | at p’:’r“r"ﬁ' | densit, foree me- sity,
: ) =20 | perme- ; 1 erohn 3
; Fe | Ni |Co|Mo| Other fausm ability verig | MR g
i (‘mld rolled steel. | Sheet 985 | — || — 950 Anneal 130 1 2,000 91 poc — 1 L0 7
Oh.............. | Sheet 99.91 - - - - | 850 Anneal i 20000 5,000 21,500 L0 1.0 [ . 7.838
I Punﬁed ron... ... Sheet 99.95 — -~ — — | 1480 Ha -+ 83( 5.000 | 180,000 1 21 500 00 086 10 1788
£ % Silicon-iron . .| Sheet — | -] — 4 Si 800 Anneal 500 7,000 1 13,700 a0 ! S 1 60 P7.03
i Glam orierted®. | Sheet 97 — | -] = 38 800 Arneal 1,500 JO 000 } 20,000 15 47 I 767
13118 45 Permalloy ... ..| Sheet 54.7 i 45 —] — -3 Mn | 1050 Arneal 2,500 | 25,000 15.000 200 S 45 | Ra7
i§ 45 Perma]loyf ....| Sheet, 54.7 | 45 - - 3 Mno 1200 He Mmul 4,000 1 50.020 | 15,000 - 07 15 17
i Hlpermk ...... .| Sheet; 50 50 - — — 1200 H: Anneal i 4,500 70,000 1 15,000 200 05 80 825
e onimax. .| Sheet; - — =~ - - 1125 Ha Anneal 2,000 1 35,000, 15,000 | - 80 1 827
A : Sinimax.. .. ... ... Sheet — — = = — 1125 Hs Anneal 4.000 | 35,000 1 11,000 | = - o
i 78 Pormally,.. Sheet 1212 1785 — | — | 3mn | 1050 500 G5 | 8000 ’ oo i | s s 18 | G
i 479 Permalley. . Sheet | 167 79 | Z | 3 3 Me 1100 + § 20,0001 100,000 oo [ g o 55 8 72
1} Mu metal. ... Sheet 18 75 = = [2Cr,5Cu]| 1175 Ha 20,000 , 100,000 b3.300 N | S 858
i Supermalloy . .{ Sheet 15.7 79 — 5 .3 Mn 1300 Hy + Q 200,000 ¢ 800,000 ' 5 000 | e 002 m) 8§97
1K Permendur ..., . Sheet 497 — 50 — .3 Mn 800 Aneal 800 1 5,000 | 24.500 | 12 poo P2 7 © 8.3
i 2V Permendur. . .| Sheet 49 — | 45| — 2V 800 Arneal | 800 1,500 \ 24000 60091 209 ¢ 9y €2
] Hiperco. . .| Sheet 64 — 3] — | Cr 850 Anneal 650 } 10,060 | 24,900 SR ) 25 80
!' 2-81 Permalioy . Insulalted 17 81 — ! 2 - 650 Anueal 125 l 150 ' §,000 SR N] 108 7.8
powder | | i
] Carbonyl iroa. ... Insulated | 99.9 — | - ( — ‘ — — 55 | 132 - — 7.36
431 powdler | ' )
LS - Ferroxcube 117, Sintered MnFe:04 -+ ZnFe,04 - v 1,000 l 1,500 2,500 - 1 s 5.0
15 i powder : { i i

* Properies in direction of rolling.

§ 1 Similar properties for N icaloi, 4750 alloy, Carpenter 49, Armco 48.
o T At saturation.

§ Q, quench or controiled cooling,

i
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NETIC MAGNETIC MATERIALS (Continued:

Permanent Magnet Alloys

| " | ;
Heat treat ‘\f;f’r“”" p Uosrsive Residual 1 Fnersy
Material P(‘rr‘nm‘ ern;-)ms‘i(inn ! m(’;‘t" ’é(‘Lm— f“.wf forne |.ul;,yr!mn: pronie _‘»{v-f?’w B } jfw 1:«!11“»5,&1 V:"pl‘g‘hvt
(temainder ©'e) { tare, ) ", | Heoo / B fubriva | progertiest - th ind
E perature, o r:;n e U aersteds \ Zausses xS 1
SN SO S b . \
2ld in- Induced | : [ |
nsity magnet- Carhonsteel ...........0 1 Mn,060C i Q800 S0 i 10,000 o rBROM O ;
ization Tungsten steel ... 3 W, 0.5 Mn, 07C 12850 500 [ERDREDA] R HR, M | [
‘or sat uration) Cheomuir stedd ... 3.5 ’r, 0.9 C, 0.3 Mn 22830 500 | | B HR, M ¢ ;
17 % Cobalt steal. ... 4 17 ( 9,005 C, 250, 8W : — 1,000 ¢ g, 65 HR, M L |
&6 % Cobalt ste-1. 36 Ca, 0.7 C, { Cr, &8 W 1950 boo1,000 | 9. 4T TR, M i
000 400 Reralloy or Comol. .. 17 M() 12 Co e, BT Too1000 i Lo, 1 HR, Mt
000 515 Alnico I ... ... 12 AL 20 N1, 5 Co [A 1200, B700 | 2,000 | T200 ) 1 o 1
1000 1600 Alnico 11 . I() AL 17N 25 A 1200, B 500 2.000 ¢ 7 ] C.G ;
Alnico 11 <smte:e\i; O T10AL 1T NG, A 1300 2,000 ! RT3 SRR I3 R
Almico IV .00 12 Al 28 NL, 50 2 1200, B A30 3,000 ¢ 5500 1 13 NI A
Alnico Y ... 8 Al 14 Ni, 24 Uo, 3 Cu Al 1300, B 600 2,000 1 12,500} ! 4.8 O
Alnico VI . 8A|, 15 Ni, 24 Co, 3 (i, 111 | - 3,000 | S 10000 | 55 o
Alnico XII. ,.5()(),8'fi ‘; - 3,000 J 5,500 [ 5 UG
y 1 . 8 600 1,000 ! RS0, 1 CLOR M
icalloy [ (WH'L‘ ...... 5’(0, 14 V ! W 4 B 600 2,000 w000 L 53 PCLCROME
(& umf( (wire) .. _.. ] 60 Cy, 20 Ni | CW <+ B 600 2,400 ! 5.400 0 13 R MO
Cunico. ... ... 50 Ca, 21 N1, 29 Co ‘} - 3,200 3400 S0 COCOR, M
Vestolite. .. 130 FeaOs, 44 Fealdy, 26 Cu0; | -~ 3,000 ! 1A, 6 S
Silmanal S % 8 Ag, %8 Mn, 4.4 A} ‘ 20,000 ST 073 LR M !
Platinum-obalt. TP 230 ) 1“00 B 550 15,000 | 5400 fid U CR, M
Hyflux... .....  Fine powde' ‘ 2,000 ¢ 6.600 a7
. 2 Value given 18 inttinsic H..
JRITY * Q--RQuenched in ol or water. A—Air cooled. B-—Buked. F—Cooled in magnetic field. ¢ W—-Cold worked, .
RES t HR —~Hot rolled or forged. CR —Cold rolled or drawn.  M—~Muchined. G —Must be ground. P--Purched.  O—=Cuast. >i--Siuterad,
t H—Hard. B--Brittle. S—Strong. D--Ductile. M-—Malleable. W —-Weak.
) MAGNETIC SUSCEPTIBILITY OF THY EILEMENTS
AND INORGANIC COMPOUNDS
The foilowing table Jists the magnetic susceptiblitizg of one gram formule,
welght of a number of pamnmtrn(txo and dicupneiis inorguaie comnpounds
as well as the magnetie suscepubilities of the eleents,
In each instance the magnetic moment s exprossec in CS anits,
A more extensive listing of the mﬁ.g;m"u susecpuibilities of inergsnte
compounids as well as those for or compoun s 1 be fou in
Constantes Selectionnees Diamnagnetis: et Paramecaciisiee Relasation
Paramagnetique, Volinne 7. This table is abridged from (hy whove putlica-
tion by perission of the publishers.
QL . Temp. Susceptibility Substan e - " Temp, usceptibility
Substance Formule oK. 1076 cgs Substance Formula I ek B xopo cas Y
i Aluminum (8)........ ] Al ord. +16.5 Bariura (continued)
| “ [0 TN Al b, “+12.0 Broml‘le e Baklr: ord. | —-42.0
Fluoride..... . ... AlF; 302 —13.4 e Babir. 2.0 ord. —119.0
; Oxide... .. ... .....| Al:Qy ord. —37.0 Carbona coo | Ba(COy i ord. -58.9
: Sulfﬂ.te e | Al(304), ord. —93.0 Chlorate. ... .. . ... .. BacClOa) ] ord. ~87.5
E .| Al2(304):18H20 ord. —323.0 Chloride BaCl, ord. ~72.6
I— | Armonia \1 ..... ... NHu ord. —18.0 " e 3 . ord. —100.0
| " (uepd. ... \'Hu ord. —17.0 Fluoride i ord. -51.0
Den- i Ammoniun Hydrovide ) ard, —~53.2
sity, | Acetate. ... | NH.C2H;0, ord. —41.1 “ : ord. ~157.0
g/cm? ! Bromide. ... ... .| NH/Br ord. —47.0 Iodate... . .... - ord. —122.5
Carbonate... .....| (NH4)1:CO, ord. —42.50 Todide. ... ..... . ord. —124.0
Chlorate...........| NH.ClO, ord. —42.1 o o Bal: H 20 i ord. ~163.0
Chloride. ... . NH.Cl ord. —36.7 Nitrate.. ... .. ....] Ba(NOy): ord. -68.5
7.88 Fluoride. . ... .| NH,F ord. —-23.0 Oxide... .. ... .. .. ..} BaO ord. -29.1
7.88 ; Hydmxnde (uq) ..... NH,OH ord. -31.5 oo . ] Baly ord. - 40, 6
7.88 Todate. B NHIO, ord. —-62.3 Sulfate. ... . L. BaSCy ord. -71.3
7.685 lodide........ ..... N H.I ord. —066.0 Beryllium (s} ... ....|Be ord. —-9.0
7.87 Nitrate. . NH/NO, ord —-33.6 Chloride. ... .. Coooo| BeCl: ord. -26.5
8.17 Sulfate.... ... ...} (NH:S04 ord —67.0 Hyd roxic o Bed Ty, ord. ~23.1
8.17 hiocy anate. . ..., NHSCN ord. —48.1 Nitrate (a Be( NGOy 298 -41.0
825 Americium (8)........| Am ] 300 +1000.0 Qxige. .. . el ord. -11.9
8.27 H Antimﬂny (8) 203 —99.0 Sulfate L ord. -37.0
— ()ooovve xS —2.5 Bismuth [si. .. ord. —280.1
.60 Bromide. .. .. e ord ~115.0 » . RN —10.5
8.72 Chloride, tri. . ... .| $bCls ord. —-86.7 Bromide ard, —147.0
8. 58 !Chloride, penta. ... | ShCly ord. -120.0 Chloride. ord. —26.5
R.77 Fluoride. . ord. —46.0 Chromaeate. .. ord. +154.0
8.3 Todide. ord. —147.0 Fluoride. . ... .. 403 -61.0
82 Oxide. . e ord. —69.4 Hydroxide srd. -65.8
$.0 Sulfide...... ord. —86.0 Todide. .. srd. —200.5
7.8 rgon (g) ord. —19.6 Nitrave. . srd. —-61.0
' Arsenic (a). . 203 —-5.5 L ord, —-159.0
7.86 i “ B).... 293 —23.7 Oxide. .. ord, —~110.0
i N [ IR 293 —23.0 ‘oo ord. -83.0
5.0 i Bromide. ... ..... y ord. —106.0 ord. -77.0
Chloride. .. . ord. —~79.9 ord. —199.0
fodide. .. .. ord. —142.0 Sulfide. ord. -123.0
Sulfide. . .. ord -70.¢ Borie A(l(l . ord. —34.1
Arsenicus Acid. .. ... Hu\uOu ord. —-51.2 Boron s} .. ord. —6.7
arium.. ... ... .... ord. +20.8 Chlor ord. ~59.9
Acetate. ... ... Ba(('rI[zOz)z H-0 ord. —100.1 Oxide. - ord. —39.0
romate....... . .. | Ba(BrQOy), ord. —105.8 Bn)mmv [ R ‘33 ;
(g —73 !




