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Lz~trm sr-.LT B ~x rrrr~naaG 

l. :1CKTdC1!~'L;..~'DG2~~•T: ^ vendor shal.l mention this speci~ication number in a11 quota- 
tions and wnen aclmowled~ing purcha.se  orders. 

2. AP~'LIC.~TIOP;: To increase resistance to wear end fati~ue on ferrous alloys in- 
cludin~ oil and air harclenin.~ tool steels, corrosion resistant steels, and cast 
irons. This process is not reco~unended for use on parts which have been pla.ted 
or brazed vrith silver, conper, zinc, or cadr.iium, or on Parts naving copper base 
alloy inserts. 

3. PROCESS ~~UIREt•~P'rS: 

3.1 Preparation: Parts requirir~ core hardening si7a11 be heat treated to the re- 
quired core hard.ness prior to processing as in 3.5. Tempering to attain core 
ha,rdness sha11 be at a temperature not lower than 1050 F (566 c). 

3.2 Stress ►~elief: Parts in which residval stresses may cause cracking, excessive 
distortion, and~or dimensional cn~e durin~ nitriding shall be stress reliev~ed. 

3•3 Parts sha11 be free of scale and decarburization, cle~n, and corrmletely dry 
~ 	prior to irrc~ersion in the liquid nitridin~ salt batn or prior to preheatin~. 

3.4 Preheat: Parts shall. be preheated in a3r ~t 550 - t300 F(287.8 - 1+26.7 C) prior 
to i~ersian in the cyanide-c,~anate bath, unless otherwise specified. 

3•5 Nitridin~: Parts shal.l be inanersed in an aerated cyanide-cyanate bath as deter- 
mined by the properties and the type oi rnaterial, as follows: 

Compound Layer 
Tirne 	 Thickness, Inch 

P.~,terial 	 min 	max 	Teraperature 	min 	me.x 

Carbon & Lo~t~r A]1oy Steels 1 hr 2 hr- 1050 F+ 10 0.0002 	0.0005 
(565.6 C + 5.6) 

Tool & Die Steels 30 r.iin. 3 hr 1000 - 1050 F 0.0001 	0.0003 
(Structural) (537•8 - 565•6 C) 

Tool Steels (G~.itting) 5 min. 30 nLin. 1Q00 F+ 10 - 	0.0001 
(537. 8  C + 5.6) 

Corrosion & Heat 1 hr 2 hr 1050 F+ 10 0.0002 	0.0006 
Resistant Steels (565.6 C + 5.6) 

Ductile, Malleabl,e & 2 hr ~+ nr 1050 F+ 10 0.0001 	0.0003 
Gray Cast Iron (565.6 C+ 5.6) 

c..n+.~e1963 _.. s..~.a «,w..~.ti.. ua...~.. Ine. 	 rrintN Iw Y. s. ~. 
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3.6 ~,hzenchin~: I'ollo~ring treatment, the parts sha11 be quenched in water, oil solu- 
tion~ soluble oil solution~ or air, as determined by the anplication ~.nd the pro- 
perties desired. 

T1ote. finy oi these m~.y be used in conjunction with a post cool to 550 - 750 r 
(287.8 - 3~t3.9 C) prior to actual quenchin~ when specified by the pur- 
chaser, e::cept on air hardening tool steels. 

4. 'I'~CHNICAL I~~UIR~'I~NI'S: 

~+.1 Bath Analysis ; Tn.e bath siiall be enalyzed as reauired to maintain control o!' the 
cyanide at 50 - 60;; and tne c;~nate at 30 -~+0;~ oF tne total bath content. 

~E.2 Depth of Case: Shall Ue as speciiied in 3.5. Unless otherwise pertnitted, metal- 
lo~raphic examination sh~.11 be used to reveal the aepth of the compound layer. 

Plote. 11 visible difiusion in plain carbon steels under microscopic examination 
has an acict:].ar appearance ai'ter the sample has been heated at 570 F 
(29t3.Q C) ior not less than 1 hr, when nital etched. The acicular zone 
represents 1~3 to 1~2 0~ the total nitrogen penetration. !~].loy steels, 
when etched with nital, tirill reveal a dark zone which represents approxi- 
r:~a.tely 1~~+ of the total nitro~en diff~zsion. Acicular structure is not 
apparent in alloy steels. Epsilon FeN and nitrogen Uearin~ Fe 3C, rrith no 
F~2Id, can be determined by X-Ray diffraction tecnniques. 

~+•3 Case ~1a,rdness: Sha11 be as follaws, unless otherwise specified. b~icro-hardness 
rr~~.surements snall be taken on the nitrided surface or on metallographically pre- 
pared cross sections of the nitrided case using Vickers, Knoop~ or other appropri- 
ate hardness tester, as agreed upon by purchaser a.nd vendor. 

Harciness, Knoop~ min 

Plain carbon steels 	 300 
Low slloy steels 	 l~50 
Tool & Die steels 	 700 
Corrosion & heat resistant steels 	 9pp 
Case irons, mal.leable, ductile 	 (pp 

5. ~tr~ITY- 

5.1 Bend Test: A 1 in. x 3 in. x~,pproximately O .o63 in. panel cut from Sl~E 1010 
al~i.num killed, annealed~ extra deep dra,wing quality sheet, after being treated 
for ;0 min. in the nitride salt bath at 1050 F+ 10 (565.6 C+ 5.6) and water 
quenched, sha.11 be capable of bein~ bent 1fi0 deg around a 0.5 in. diameter with 
no visible signs of crackin~,. 

5.1.1 Test pins or specimens of the sa.me analysis shall be processed with the work 
when requested by the.purchaser. 

6. APPROVAL• 

_~ 

.'~ 

6.1 To assure adequate performalzce characteristics~ nitrided parts shall be approv~ed 
by purchaser before parts for production use are supplied, unless such approval 
be wa.iv~ed. ~~.~ 
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