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MAGNETIC ALLOY SHEET AND STRIP 
50Ni - 50Fe 

Forming Grade 

1. SCOPE: 

1:1 Form: This specification covera a magnetic nickel-iron alloy in the form of sheet and strip. 

1.2 Applicatian: Primarily for parta used in magnetic circuits rec;uiring high magnetic permeability and 
saturation iaduction after high temperature annealing in hydrogen. 

2. APPLICABLE DOCUMENTS: The following publicatio~s form a part of this specificattoa to th~e extent 
specified herein. The latest isaue of Aeroapace Material Specificatioas (AMS) shall apply. The 
appllcable i9eue of other documenta shall be as specified in AMS 2350. , 

2.1 SAE Publicationa: Available from Society of Automotive Engineers, Inc., 400 CommanwealthDrlve, 
Warrendale, PA 15096. 

2.1.1 AeroaPace Material Specifications: 

AMS 2242 - Tolerances, Corroaion and Heat Reaistant Steel aad Iron-Base Alloy Sheet, Strip, 
and Plate and Titanium and Titanium Alloy Sheet, Strip, ancl Plate 

AMS 2350 - Standards and Test Methods 
AMS 2371 - Quality .Aseurance Sampling of Corroaian aad Heat Resiatant Steels and Alloys, 

Wr.ought Producta Except Forgings and Forging 3tock 

2, 2 A3TM Publicstiame: Available from Americaa Society for Testing aad Materlals, 1916 Raoe 3treet, 
Philadelphia, PA 19103. 

A3TM A341 - Direct Cnrreat Ma~etic Properties of Materials Ueing D-C 'Permeametere aad the 
Balliettc Teet Methods 

A3TM E18 - Rockwell Hardaese and Bockwell 3uperficial Hardness of Metallic Materials 

2.3 Goverament Publicattaas: Available from Commanding Officer, Naval Publicati~s atid Foime 
Center, 5801 Tabor Avenue. Philadelphia, PA 19120. 	 ~ 

z. 3.1 Miutary staaaarae• 

NIIL-3TD-163 - 3tee1 Mill Products, Preparatian for Shipment and 3torage 

3. TECIirTICAL REQUIItEMENT3: 

3.1 Compoaitia~: Shall be aa alloy containing appraQtimately 50~ nickel and 509b iran with otber alloying 
elementa in such proportians as required to provide a product meeting the reciuirements of 3.3. 

3. 2 Candition: Hot rolled with or withaut subsequent cold reductiam, annealed, and descaled having a 
aurfaoe appearance comparable to a commercial corroeion-reaistant ateel No. 2D finiah; atandards 
for acceptance shall •be as agreed upan by purchaser and vendor. 

Copyri¢~t 1979 bY SoaistY of Automotive Engineero, lnc. 	 Printed in U.S.A. 
All ri~ts reserved. 
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3.3 Propertiea: The product shall conform to the follawing requirements: 

3. 3.1 Hardness: Shall be not higher than the following, determined in acoordaace with ASTM E 18: 

a 	 Nominal Thicl~ess 	 ' 	Hardn~sa 

Inch 	 (Millimetrea) 	 I~iB 

0. 006 to 0.059, incl 	 (0.15 to 1. 50, incl) 	 75 
Over 0.059 	 (Over 1. 50) 	 85 

3. 3.2 Ma~etic Properties: Shall be as fallo~ws~ determined in accordance with A3TM A341 an apecimene as 
in 4.3. i aanealed by heating to 2150°F + 25 (1175°C + 15) in a dry hydrogen atmosphere having a dew 
point of -60° F(-50° C) or lower~ hold~ng at h gat for 4 hr + 0. 25, aad cooling in a non-aaddizing 
atmosphere at a rate not greater than 100 F(56 C) deg per hr to 1100° F(595° C) or lawer unleas 
another coaling ratQ ia recommended by the alloy producer: 	 . 

3.3.2.1 Maadmum Permeability, min 
Nominal Thicl~ess 

Inch 	 (Millimetrea) 

Up to 0.020, excl 	 (Up to 0. 51~ excl) 
0.020 and over 	 (0. 51 and Over) 

3.3.2.2 Permeability at 100 Gausses (O.00iT), min 
Nominal Thicl~esa 

Inch 	 (Millimetres) 

Up to 0.020, excl 	 (Up to 0. 51, exel) 
0. 020 aad over 	 (0. 51 , and Over) 

3. 3.2. $ Inductio~ at 100 Oersteds (7958A/m), ~ 

s0,U00 

40,000 

S, 000 
6,000 

15,000 gausses 

(1. 5T) 

3.4 ug, ali y: The product, as received by purchaser, ahall be uniform in quality and c~dition, saund, and 
~ free from ~foreign materials and from internal and external imperfectiona detrimental to usage of the 

product. 	 . 

3.5 Tolerancea: Unleas otherwise apecified, tolerances shall conform to all apPlicable requirements of 
AMS 2242. 

4. QUALITY ASSURANCE PROVL4IONS: 

4.1 Respaaiaibilitv for Inspection: The vendor of the product shall supply all samples and ahall be responsible 
for performing all required tests. Results of such tests shall be reported to the purchaser as required 

{~ by 4.4. . Purchaser reserves the right to perform such conIIrmatory testing as he deems necessary to 
ensure that the product conforms to the requirements af this epecification. 

4.2 Classification of Teats: Tests to determine conformance to all technical requirements af this 
~ apecification are classified as acceptance teats and shall be performed on each lo~ 

4. 3 Sam 1 : Shall be in accordance with AMS 2371 and the following; a lot shall be all product af the same 
.. ~ nominal thicl~ess from the same heat of alloy: 
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4. 3.1 Samples for magnetic prapertiea (3. 3.2) testing sha]l, unless atherwise apecified, be aelected ia 
~ accordance with either 4. 3.1.1 or 4. 3. l. 2; the sampling method uaed ehall be .reported with the test 

resulta: 

¢ 4. 3. i, l A pilat sample nominally 0. 014 in. (0. 35 mm) thick from each heat of alloy. 

~ 4. 3.1.2 A sample taken at raadom from finished product from each lat. 

4.4 Reports: 

4.4.1 The vendor of the product shall furnish with each ahipment three copies of a report ahowing the method 
af sampling for magnetic properties and the results af tests for hardnesa of each lot aad the magnetic 

{~ proQertiea of each heat. This report ahall include the purchase order number, heat number, mater181 
specificatian number and its revisiar ►  letter, cooling rate if other than 100 F(56 C) deg per hr a~d teat 
apecimen thici~ess used for magiietic prapertiea, size, and quantity from each hea~ 

4.4.2 The vendor of finished or semi-finiahed parta shall furnish with each ahipment three capies of a report 
ehowing the purchase order number, material specification number and its reviaioa letter, contractor 
or other direct aupplier of materlal, part number, and quantity. When material for making parta is 
produced or purchased by the parta vendor, that vendor shall inspect each lot a~f material to determ[ne 
conformance to the requirements of this specification, and shali include in the report a statement that 
the material conforms, or ahall include copies of laboratory reports ahawing the •results .af teats to 
determine conformance. 

¢ 4. 5 Resampllng and Reteating: Shall be in accordance with AMS 2371. 

5. PREPARATION FOR DELIVERY: 

(~ 5.1 IdentLfication: The product shall be identified as in 5.1.1 unlesa purchaser permita a method from 5.1. 2.' __.~ 

5.1.1 Each sheet and strip shall be marked on ane face, in the reapective locatton indicated below, with 
AM3 7717A, heat number, manufacturer's identification, and nominal thicknesa. The charactera ahall 

$ be of such size as to be clear~y legible, ahall be applied using a suitable marldng fluid, and shall be 
removable in hot alkaline cleaning solutian without rubbing. The marldngs ahall have no deleterioue 
effect on the product or its performance and shall be aufficiently stable to withstand normal hancIling. 

5.1.1.1 Flat Strip 6 In. (152 mm) and Under in Width: Shall be marked in one or more lengthwise rows of 
~ 	characters recurring at intervals not greater than 3 ft (914 mm). 

5.1.1.2 F'lat Sheet and F'lat Strip Over 6 In. (152 mm) in Width: Shall be marked in leagthwiae rowa of 
~ 	characters recurring at intervals not greater than 3 ft (914 mm), the rows being spaced not more 

than 6 in. (152 mm) apart and alternately staggered. 

5.1.1. 3 Coiled Sheet and Strip: Shall be marked near both the outside and inside ends of the coil; the 
¢ 	markings shall be applied as in 5.1.1 or shall appear on a durable tag or label attached to the coil 

and marked with the informa~ian of 5.1.1. When the inside end of the coil is inaccesaible, as whan 
the product is wound on cores, the tag or label may be attached to the core. 

5.1.2 When purchaser permits, each sheet and strip may be marked near one end, coils being marked near 
the outside end, with AMS 7717A, heat number, manufacturer's identification, and nominal thicl~ess, 

~ using any suitable marking fluid. As an alternate method, individual pieces and bundles ahall have 
attached a durable tag marked with the above informatlon or shall be boxed and the bax marked with 
the same information. 
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