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AERONAUTICAL 	 IAMS 2416B 
MATERIAL SPECIFICATIONS 	 ,~ued  e-15-55L+  
SOCIETV OF AUTOMOTIVE EN(31NEERS, Inc. 	485 Lexington Ave., NeW YOI'k'17, N.Y. Revisedl~~.~~SV  

PIICKEL-CAnMIUr7 PLATING, DIFFUSED 

Il. ACKNOT~~LEDGMENT: A vend.or shall mention this specification number and its revision 
letter in all quotations and when acknowledging purchase orders. 

2. APPLICATICN: Primarily to prevent corrosion of carbon and low alloy steel parts 
which may operate at temperatures up to 9U0 F. This process is not suitable for 
use on parts of complex shape where minimum nickel plate thickness requirements 
cannot be _met and on parts whose hardness would be red.uced below drawing require- 
ments by heating at .h40 F. 

~ 3. PR.~PAIiA TI ON : 

~3.1 All brazing or i•relding shall be completed bef ore parts or assernblies are plated. 

3.2 Unless oth~rwise specified, par~ts having hardness higher than Rockwell C 1~0 and 
wizich have b~en ground after heat treatment sha11 be suitably stress relieved 
bef ore cleaning for plating. Temperatures to which parts are heated shall be 
such that maximum str~ss reli~f is :;btained aithout red.ucing hard.ness of parts 
below drawing limits. 

I3.3 Before placing parts in plating solutions, they shall have chemically clean sur- 
faces, prepared with minimum abrasion, erosion, or pitting. 

I4. Pi~UCEDURE: 

l~.l Nickel Platings Unless otherwise specified., consists of electrod.eposition of 
nickel from a chloride, sulfate-chloride, or sulfamate solution cantaining no 

~ addition agents which might have a detrimental effect on the properties of the 
plate or the basis metal; stress reducing agents shall not be used. unless speci- 
fically authoriz~~d by the purchaser. 

~.l.l After being nickel plated, parts shall be rinsed, neutralized in alkali, and. 
transferred directly to the cadmium plating solution, except that parts to be 
used for determining thic'scness of the nickel plate shall be neutralized in al- 
kali, rinsed, and dried after nickel plating, and then cadmium plated as soon 
as possible after nickel plate thickness d.etermination by non-destructive 
methods. 

.2 Cadmium Platingz Consists of electrodeposition of cadmium from a cadmium cyanid.e 
solution. The cadmium shall be deposited directly on the nickel plate. Parts 
shall then be rinsed. Extreme care shall be exercised to avoid d.eposition of 
cadmium on any area not previously covered by nickel. 

.2.1 Parts which have been used for determination of nickel plate thickness by non- 
destructive methods shall be cleaned and the nickel reactivated. prior to cad- 
mium plating. 

GoPrrisht 1.958 b iool~b of Automotha [a~IM~n. InR 	 P►Int~d in Y. i. A. 
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- 2 - 
4.3 Chromate Treatmentt After rinsing following cadmium plating, and ~aithout d.rying. 
~ parts may oe treated. by an approved chromate process which will prevent finger- 

printing and staining. Parts sha11 then be rinsedo 

l~.3.1 If parts are nc~, chroroa.te tr~ at~d, they shall be marked. with a dye Urhich will 
~ 	change color during the difiusicn treatment. 

~..Lt Heating: After rinsin~ following marking with dye, or following chromate treatment 
~' ~ ~nen used, parts shall be dried and then shall be heated to 630 r ±  10 in air, prei 
I 	erably in a circulating air furnace, held at heat for not less than 3G min., and. 
I 	cooled. in air. 

~. TECHNICAL RE~UIREMENTS: 

~.l Thiclmess: 

5.1.1 Nicicel P1ate: Shall 'oF.;• C,0002 - U.000~. in. thic}c on significant surfaces of 
parts arid not less than O.00OUS in, thick on surFaces of parts or which a cori- 
trollec deposit cannet be maintained, such as holes, grooves, recesses, etc. Un- 
less oth~rt~rise specified, uncontrolled plate thicl•;ness areas are defined as those 

~i 	area~ not toucYied by a 0.7s in. d.iameter sphere. Thicl~ness of nic}~el plate shall 
be d.~~te:min~:.°d on r;:presentative parts irom each batch or on separate specimens 
representing parts and plated simultaneously with them, by rnicroscopic method. 
micrometer. measurer;erit, magnetic test, drop test, or elect.ro-strip method., before 
parts are cad.rr~ium plated . 

5.1.2 Cad:mium Plate: Shall 'oe approximately 0.0001 - 0.0002 in. thic!c. Routine de- 
termination of cadmium plate thickness will not be required; the process of 
plating shall be controlled to produce the specified thickness. 

I~.2 Bonding: 

5.2.1 Nickel Plate: Shall be firmly and continuously bond_ed to the basis metal and. 
shall be smooth, uniform in appearance on areas of eauivalent Yiard.ness and sur- 
face finish, and f ree from frosty areas, pin holes, nodules, blisters, and. other 
harmful imperfections. 

5.2.2 Cadmium Plate: Shall be firmly and continuously bonded_ to the nickel plate, and 
shall be smooth, uniform in appearance, not coarsely crystalline, and free f'rom 
pin holes, porosity, blisters, nod.ules, pits, and other harmful imperiections. 

~.3 Color and Appearance: Finished. plate after heating as in 1t.~t shall have dull matte 
~ finish, shall be free from balling when examined under magnification up to lOX, and 

shall be sniooth to the touch. Color of chromate treated parts may vary from olive 
d.rab to black. Color of dye marking shall be characteristic of the dye used. 

5.1~ Heat Resistance: Plate on parts, or on specimens representing parts anc~ processed 
through the complete cleaning and plating cycle with the parts .represented, shall 
be capable of bein~ heated in air, preferably in a circulatin~ air furnance, at 
700 F ±  10 for 23 hr followed by heating at 1.000 F± 10 for 1 hr without blister- 
ing or cracking on significant surfaces. Appearance of a loose powd.ery film which 
can readily be wiped off will not be cause for rejection. ~ 
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