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M2L-S-10699A(Ord)
24 June 1958

K2LITARY SP.ECIFICATION

sALTs, WT-=TING (FOR ETALS)

This specification s appvwve$
for use by all Depa~aae?.rs and
Agencl’es of the Departny+e OF”
Defense.

1. SCOPE
.,

1.1 *. This speciflcacion chers crystalline heat-treating salts
-. suit able for uae in the molten state for normalizing, annealing, har-

denln8 and temperiog, cyclic annealing, process annealing, ❑artemper-
iog and auscemperiog of carbon and alley aceels, hardening of htih
speed steel, heat-treatment of light alleys,,annealing ad stress-re-
lieving of cold-vdrked copper and copper-baae al 10Y8 (eee 6.1).

..-

1.2 Classification. The salts ehall be of the follewi~ ciasses as
“speci=d==ntract or order (ace 3.5 and 6.1) .

\

..

Class W.xkln~ Range (OC~—. .-—.

1
2
3
4
4A

5
6
7 (see table I)
8

. .
163=593
288-593
621-927
593-899
552-764
704-899
899-1093

1038-231.6.
899-2268 “

E-y “Bsnefichl COmIIIentS(MCOnnS-da~SB. sdditlkdeletloas), and any pertinent dam
wbicb msy bo d ass is Imprwiag ths document.skmld be nddresed txi:Commander,

cseamhand DevelopmentComumnd. ATTN: DRDAR-TST-S.
Dover,New JeneY 07801.by udng ** sdf.~}drcs$edS@ndnrdi=~on Document
hnproranentProP@ (DD Farm 1426).●Ppe-caKattheend of *S docnmenc or

n
6850

.- . .._
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MIL- S-10699B

2. APPLICABLE DOCUMZNTS

2.1 Issues of documents. The follot ing dacuments, of the issue in.— —
effect on date of invitation for bid: , forr.a par& of this specifi-
cation.

SPE@ICAT20NS
. . .. .

FEDERAL
PPP-C-301 - Ghamicala, ~ and Paste: Packaging and

Packing of

STANDARDS

FE IERAL
Fed. Test Method Std. No. 15i - Mecala; Test Methods.

MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection

by Attributea.
. .

MIL-STD-109 - Quality Assurance Terms and Def Lniciona.
MIL-STD-129 - Marking’ for SMpment and Storage.

(Copies of specifications and standarda, required by contractors
in connect ion with specI’fic procurement functio~s, should be obtained
fram the procuring activity or as directed by tbe contracting officer. )

.,
.-..

AMEFUCAN SOCIETT FOR TESTDJG AND MATERIALS (ASTM) ‘STANDARDS
. \

D 1193 - Reagent Water ..

(The ASTM test methods listed above are includ~ in Part 20, 21, .-
22, 29, 31, 37, 40 of the Annuel Book of ASTM Standsrda and are alsc ;
available separately. Application for copies should be addressed tc .
the American Society” for Teaclng and Meterf.eLa, 1916 Race Street,
Phllad elphj a, P=naylvania. 19103. )

DEPARTMSWT OF TRANSPORTATION

49 CFR L71-178 - Depar sent of Transportation rules and regula-
t;ons for the tranapnrtation oF hazarc mm meterlela. “

(1’hese regulations may be
Docu&ncs, Govarmment Printing

.. . -. . . .

purchased fram the Superintendent of
Office, Washington, D.C. 20&02. ) ..-

2
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HIL-S-I 1699B

3. REQUIREMENTS

3.1 Chfmical cam~osition. The c@=positloMl.......
be as”-s_&_if_<;~‘in cable 1.

3.2 J-m&uricies. The =Ount, Of imPur tics in
the limi& ‘;&ified in cable II.

ra~e of the salts

che salts shall be

shal 1

within

3.3 ~hfiical re~irmenca. The salts shall conform co the physical
requir~e~~;p=c;f~~ ‘~;‘table III.

Table III - P-h~eical requirements---.---- -— -----.

“-----------—- —--Ii;;i<;~—----: -----ii;lTix”-- “--f&-;i;i&%- “a-t--:
Range Range which salt shall

class Oc w be s clear liquid.
‘%----—--— ----------.......

“---1---“-----‘---i~=;97----—-’---—l-~3 166
2* 288-593 221-236 232
3. 621-927 560-588 621
4 593-899 560-577 593
4A S52-760 496-526 ; 538
s 706-899 649-677 677
6 -899-1093 760-843 871

1038-1316 954-982 982
:. 899-1288 83Q-857 871

..--.----—--- -----------—-. —-- -----—-- .--—--- --------- ---- .....

●See 6.3 for care in use of nicrace sale baths.

3.fI Certified tasc re~-rq. llr~ contractor shall furriiah at che t!’ ❑e of
deliv”~~’~ ‘&~;;; ‘;~ ‘detailed teat results certifyiag that the material .’
supplied conforms co the chanical and phyalcal properties .sPacifiedin
cabies 1, 11 and 111.

3.5 ~~a~~ -a.+-<G. Salca of Claas
on Cartridge braaa when’heated CO
apeclfied in 4.6.2,.2.

.,
. .

1 cnd 2 shall not produce black stain “ .
566% for five minutes, when cesccd .9a.

3.6 .~.b~! ~zi~qn~?c-a-~<n~ -q?d-~:qi.n!. Salta ‘f Ctisa’a 6,5v6 and 7
shall wc ca~se detsrburizim, scalin8 Or PiC~iW Of che @rk being
created in tt,eaalcs duri~ heat treatment, when teeted aa apecif i ed in
426.2.3.

.
3.7 Water solubil~ty. The aalca with the exception of c~aea 7 and 8.-------------.
shall be water soluble.

. .

s

. .

.

----
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3.S .A~}eruance. Class 1 and 2 sales shall have a yellav, pint. or rcd...-----
color for precautionary purpOaes (see 6.3). All other Cl=ses Of salts )
shall be characteristic white crystals.

3.3 Cram ulatior . The sales shall be grandular and free fram lumps.

Class” “~~ ‘S”~2_~-&-y concain aahydrous calcium chloride in pellet form.

3.10 Uorkmanahiy. The salca shall be unifoti miature, free fr~ dfrt.------- . . .
gKic and foreign maccer. Class 1 and 2 salta shall be free from carbon-
acaous materials. Salts shall be free flowing and shall shmu no evidence
of caking or hardening.

~. QUALIm ASSURANCE PROVISIONS

6.I Respmsibil~ cl fourins~$-k~~p. Unless othenrise speclfled in the-------
cencr”~;c‘~;‘&~~hase order. the supplier is raapoms ible <or the perform-
ance of a ~1 inspection requirements aa specif ied herein. Excepr as
OKhervise specified in the concracc or order, che supplier may use hia
awn or any ocher faciliciea suitable for the perfon ante of che imapec-
cion requiremehcs specified herein, unless disapprOv~ by c~e”COve~menc.
The Government reserves che right to perform my of che imspeccfona set
forth in che specification where such inepect lona are cleanednecessary
co assure supplia and services conform co the spec tfietf requl remen!s.

4.2 Tecm* and definitions. Qu@licy assurance term i and defiricions shall ,.------.............-.
be in accardan,cewith I4IL-STD-109.

.
& 3.1 Acce~tance cksci~.

,“
All exmainacion and tee CIUK shall be co deter- ,-----------

m:ne co”;~%ance to che requl’remenisof this specificacion CO sene as a
b tsi.efor acceptance.

.-
& 4 LOC. Unless otherwise” specified, an icwpectian lot shall comsisc of.-. .
E 11 sale of che same c1 MS eubmitted at one :tie by a supplier, except .
tnac che 10C aha11 noc exceed 15,000 pounds.

II.5 Sgn@<n~.

6.5.1 .~rd item Lmsisection.”-------- ----- Each .ioc shall te s8mpled.in accordance with
lllL-S~105, inspeccior level 1, acceptance quality level (AQL) 2.5 per-
emc defective, and essmined for veighc. closure and via~i rt:quir~enca
(Jee 4. S.2) and shall meet all the requirements ciced in secc:.on 3 of
chic specificaciop.

4.5.2 tiaminacion.------ ----- --
.

~.5.2.1 Visual. Examinacfon shall be made for xnnpliance’ WI ch the appcar------- .
ante (set 3.8), granulation (see 3.9) and workm.!nship (see 3.10) require-
ments.

. ..-
6

-?? i

-. — )
,
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..
L.”

6.b .Ie.?t-?.

6.6.1 ,@-qngc-?~ .:e-s-c-?. The maples shall be mixed thoroughlybetore COn-
ductIn8 the chcaical Cescs. Maccr in ●ccordance with ASIX 01191 (Type
111) and reagent grade chcnlcals shall be used. Blank decemlnaclons
shall be run and corrections spplled where 8iRnif leant. The cescs shal 1
be conducted ●S fellows: “’1f other ❑ethods of ●nalysts ●re desired. they
shall be ●a ●greed upon by the contractor ●nd .:he.p:ocprfng CCCIVICV.’
In case of dispute the ch-ical nechods specified herein sliallbe used.

“.
L. 6.1.1 .f@IIYI.qqn+c.~~qrfy.? . .,.’
6.6.1 .1.1 qa~or c.mscicuents of clam 1.’------------- . . . . . . . . . . . .

6.6.1 .1.1.1 Potasslum nitrate.. . . . . . . . . . . . ------
. .

6.6.1.1.1.1.1 .~e-a~encs.,----

15i6solvr 5 R of ALCIJ

f..6. l.l..l. l.Z. Z Sodium cecrr.~tyyilboron soluc~on (1X) . Dissolve 9 s. . . . . . . . . . . . . . . . . . . . . . ..- . . . . . .
of sod{tm cecraphmylboron in 300 ❑l of .acer, add Z DI of aluminum
chloride solution (51). stir, allcw to stand 30 ❑inuces. ●nd filter into
● polyechy Iene or Pyrex concain.er. On prolonged scandlng, the solution
nay beccne turbi~ If lC does. refilter beforo useln8.

f..6.l.l.l.:.2 Procei!ute.- Transfer a IO-U sample. weighted co 0.3 =s. co--------.
a boo-ml,beaker.. Add about 200 al of water. stir co dissolve, and dilute
co 1 liter in a volumetric fiask.. Ptpet k 10-IuJ aIiquoc into a’ Z50-MI ‘
benker. (Save the s,olucion in the volumetric flask for the determination .
of sodium nitrite .(6.6.l.l.l.2).) Oilute to 150 ❑l and add 5 drops of
aluminum chloride solution (5:) and 20 ml of Cetraphenylboron mluclon
while scirrin8 vigorously. AIIGw to stand 5-10 ❑lnute~. Filter through. “- .
a cared since red slasn crucible of medium porosity, being careful ‘chat $
the crucible does not run d~ durim the filtration. Tramfer che pre- .
cipicate Co che crucible and wash with water. Ory at 120° C for 45 minutes.
cool in a desiccator, ●nd weigh. Calculate che percent pocasstuu nitrate
1s follows:

Z KN03 -~~..~2.~
Q

..
Uhera: P - g of precipitate. “ . ,

Q - 8 of sample in allquot.
. . .

-.
. . . .

:. ,
.,

7

-..
.- ..—
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4 . 6. 1.1.1..2 Sodium “icrace.. . . . . . . ..- -----

4.6.1 .1.1.2.1 Reaeencs.-------.,, .

4.6.1 .1.1.2.1.1 Sczndard o.lN&:L~s.s-~~g ~~p.~n~l!%L . . . ..-. -----------------,“,
e solution.

4.6.1.1.1.2.1.2 O.lN ferrous acaaomlumsulfare solution. Oissalve 39.2 g ‘
,,0f Fe (NE ~) ~ ( SO’ ) ~’.;~H-~{-[i ‘;b-:~: ‘;6: ‘:r ‘:~ ‘~[i~[g ‘:~;~~ii c aCid (5 co 95)
ac roam .t~peracure and dlluce co 1 liter with dilute sulfuric acid (5 to
95).

4.6.1.1.I.z.z.1 Procedure. To 300 ml of water i“ a 600-ml beaker add-------...
10 ml of sulfuric acid (1 co 1) . Carefully add standard O. LY potassium
permanganace solucio” dropwise until a pink color just appears and then
●dd LO.00 ❑l of the perma”ganac.s. Transfer a ZS-ml aliquoc of the sol.-
tion from the volumetric flask frcnnthe potassium nicrace dec.?rmi”acion
(4.6.1.L.1.1.2), allawinz the ‘pipet to dip just below the surface (the
solution should remain pink: if it does noc remain pink. srart anew and
cake a smaller liquoc) . Add 20.00 ml of O.lN ferrous ~onium sulfate
solution while s+.irrinp,and aIIw to stand 5.❑inutes (the solucion shOuld
turn colorless; II c does not, add an additional ❑easured amount of fer-
“rous awn.aniuusulfaL= solucio”). Tltrace with standard O. LY potassium
perman,qanace solution to a pink color. Oecermine che ●quivalent scre.gths
of the ferrous anmxmiuw sulfa~e and potassium permanganace sol”cicms by
adding 20.00 ml of ferrous a.mao”ium sulfaca solution co 300 ml of water
and 10 ❑ l of sulfuric acid (1 to 1) and ticracinfiwith potassium pcman-
$an.lc.s S.alucio”. Calculi Ce che percenc sodium nicrare as follows:

\ ,:, .. -:.
... . . . . ,Z NaN02 - 3.’650 (A-B)N ‘., . . .. -—----- .

... Q.-- .,,..

\
I
i

.,.
I where: A“- cocal ml of porassium permansanace solution !-

. .
required. .-. B-ml of potassium pernkanp.anatesolution equivalent -

to 20.00 01 of ferrous -onium sulfate solution’
(for a larger amount of ferrous ammonium sulfate ‘
solution use the appropriate equivalency) .

N- normality of poczssiwn pertwmgrinacesolution.
Q- g of sample in aliquoc.

4.6.1.1.1.3 Sodium nitrate. Calculate the percent sodium nitrate by. . . . . . . ------
difference as follows:

z %V03. - ioo - z NNo, - z KaKo~ - Z ❑oisture (as dece~in+if V.6.112.1)

L.6.1.1.Z Haior conscituencf of class 3.---------------- . .....------

4.6.1.1.2.1 Potassium nicrace. Proceed as for potassium nitrate in class.--------------...
1 (4.6.1.1.1.1).

--

8“ 1

-.. . ---
.-
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6.6.1.1.2.2 Sodium nitrate. Calculate the percent e.odim “ltrace by...............
difference an follows:

Z NaN03 - 100 - X KNO] - Z aoi~cure (as detcrcilrted tn G.6.1.2.11

6.6.1.1.2 .~~or conscicuencs of class 2.
. . . . ! ., -------------------- ------

. . -, 4.6.1 .1.2.1 PetIISSiIJM IIitracc. Proceed as for potassium nitrate. in
ikE 1 (6.6 .’i.-i.-i.-i)-.-----” - -:

... .,,

4.6. 1.1.2.2 Sadlun nitrate. .------ -- . . . . . . .
difference as follows:

Z NaNO] - 100 - Z KN03 - Z

. . . L.6.L.1.3 ~~~or consclcuencs.............-.

. .

Calculace Chc percent’sodium nitrate ~by

❑oisture (as decernln”ed in f..6.l.2.ll

of class 3.............

L.6.1.1.3.1 Pocaasium.chloride. Proceed as for pocassiwa nicrace [n...................
class 1 (4.6.1. 1.1. 1) and calculate the percenc potassium chloride aS

. . follows: . .,.
,.

,1 -.” Z KC1 - 20.81P
,. ., .- . . . . .
,. Q

,,. vhero: P - g of preciplcace.
Q - 8 of sn=ple in aliquoc...

L.6.1.1.3.Z Soditcacarbonate. -,,------..----- ...

L.6.Y.1.1.Z.1 +R-e-a~e-n-c-?..‘ ‘..-. . .... .... ... .
.s..

4.6.1.1.3.2.1.1 Perchloric acid (a~roximacelv 1.X). Add 406 al of. . . . ---- ---------- .. -. . ..- . . . . . . .
perchloric acid (702) to 3600 ml of water a“d cool to roam temperature., -
Score in a glass-scoppered Pyrex bottle.

4.6.1.1.1.2.1.2 Standard IN sodium h~droxide solution. Standardize ...------------------ --------------- .
~gainsc pocassiuu acid phthalace. .,., ,’>..!

L.6.1.1.3.2.2 ,P-qqc-@-LIIq.Transfer ● 10-s sample, weighed co 0.3 ❑g, b
,.. ,~ a SOO-ml wide-oti Erlenneyer flask... .. . Add 100.00 ml of perchloric ●cid

(approxinscaly 1.2N) and aLIw co stand for severnl ❑inutes until most of
the sanple has dissolved. Carry along a blank dacerninacion. using 100.00
01 of Che perchloric acid. Cover with a Speedyvap watch glass, heat to
boiling, and boil moderncely for S minutes.!j ...:,,[i! :.

Cooi co rt.~ ctsnper.acure●nd
wash’doun the vacch glass and sides of the flask with ‘water. Add > drops. . . :.- ,,. !.
of uechy L erange indlcntor (0.21) ‘and titrate with etandard L9 sodium,. ..,. ..
hydroxid e ‘solution co a yellow end point. 10 the cltrarion of the blank
decerninncion. first add the 100.00 ❑l of the sodiun hydroxide solution
with s pipec a“d finish che d,ececalnacion by titrating from a buret.
CalculaCe the percenc sodium carbonace aa follows: r . :

..- .,.

!.-...r i.. .,7, ,,,, 9
. . . . . . . . t

.:-.., ..,,4... “,. ,.
.;/. t..

..
:. ,

. ..’

--

.-—-- .
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Z Na2C03 - 5.300 (AS-C)N-------- -----

~~~.U.

where: A - ❑ l of perch loric acid for the titration.
. B - ❑l of soifium hydroxide solution ●quivalent co

1.00 ml of perchloric acid. 4
C - ❑l of sodium, hydroxide solution for the t~tration.
N - nomalicy of sodium hydroxide .sc.l.cion.
u - ~ of sample

11.6. 1.1.6 .fla~or constituents of class 4.. . . . . . . . ..- ------- . . . . . . . .

fI.6. 1.1.4.1 Pocasslum chloride. Proceed as for potassium chloride in------------- . . ..-.
class 3 (4.6.1.1.3.1).

L .6. I . I . L .2 ,EjI.r-f-w. .c.11.?r.i.d.? . Transfer a 1O-E sampie. weip.hed to O. 1 mu
co a 1100-ml beaker. dissolbe i“ 200 ❑l of water, a!iddilute co 1 liter
in a volumetric flask. Pipec a 50-ml aliquot into a 400-ml beaker and
dilute to about 200 ❑l with water. Add 2 ml of bydrochlurlc acid and
heat to boiling. Add 100 ❑ l of sulfuric acid (3 to-932 from a grad. ace
slowly while stirring. Inmnediacelyremove the beaker from the hoc plate
and allow to stand 3 or ❑ore hours ar room temperature. Filter through
a Whacman No. &2 filter paper and transfer and wash with water. P i.lce

the filter paper and precipitate into a tared platinum crucible. Char
and burn off the filc#r .papeq,while gradually increasing the temperature.
then ignite at 9000C for 45 minutes. Cool in a desiccator and weigh.
calculate the percent bariqn chlOr!de as.fo.1.2ms,} \

Z BaC12 - .8-9-.-P..P
Q .1

..
where: P - g of precipitate.

Q - g of sample in aliquot.

4.6.1.1.4.3 Sodium chloride. Calcu)ate the percent sodium chloride by--------------..
difference as follows:

.

Z NaCl - 100 - Z BaC12-Z KC1 - Z ❑olscure (as determined in 4.6.1.2.1)

. . . . 6.6.1 .1.5 ,fla~orconstituents of class 6A.
I ----------------- ------ ----,. ..,,,. ,. ... ●
, .,.,,::,, . .4.6.1.1.5.1 Potassium chloride. Proceed as for pqtassiti chloride in.--.---.--—. ......,::.. ::, , class 3 (4.6.1.1.3.1) but use a 15z1 aliquoc. Save the solution in the

.,-. :,. . . . .. . . l-liter volumetric flask for the determination of barium chloride and
calcium chloride (4.6.1.1.5.2). , ,,. . --

,.:- ,,. .,
. . 4.6.1.1.5.2 Barium chloride ind calcium chloride. !.-------------------------------------.

II.6.1.1 .5.2.1.1 -@-~q~&--lcX&lE? -%q!g\@? .(W). . OissO1ve 200 g ‘f
amonium ●cetate in ●bout 300 ml of water and dilute to 500 ml.

10

.— -.
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4.6.1 .1.5.2.1.3 Potassium dfchrrnace wash solution.. . . . . . ..- -------- . . . . . . . . . . . . . . . . . . Dilute 50 ❑1 of
pocassfum dichrmate solution (10:) to 1 liter.

L. 6.1.1 .5.2.1.4 ,~-q!!~~--q+o-l-qt.e- -s-~~~c-s-qq-(.4:.),. Dissolve 60 6 Of
auuoniu.aox”alatein 900 ml of warm water, cool, and dllutc co 1 liter.

4.6.1.1.5.2.1.5 tionim CIxalatewash ~~luti~n.------------------............. Olluce 80 ❑1 of
atznoniwaoxalace solution (6Z) to S00 ❑l.

4.6.1.1.5.2.2 Procedure. Pipet a 50-al aliq”uoc fron the ~olution left-------- . .
in che volumetric flask from the pocassiua chloride dctemimcim
(4.7.1.1.5.1) into a 600-01 beaker and dilute m about 225-250 al. Add
5 nl of hydrochloric acid and 25 ml of potassium dlchronace solution
(lo:). Heat co 800-900C and then add 10 ml of ~onlua acetate solution

(~0:0 while sclrrins. Add 10 g of urea. Heat co boiling, boil u“cil a
definite precipitate appears on the bottom of the beaker and then boil
fOr 5 ❑inutes more. f!ove the beaker co the edBe of the hoc place ●nd
digest ac about 95% for 1-3/4 - 2-1/4 hours (do not boll duri~ this
stage). Filter through a tared sincered glass crucible of nediuu porosity.
Transfer the precipitate to the crucible with pocassiua dichrmate wash
solution and then wash four tines with water. Save the filtrate for the
detemimcion of calcium as described in the next para&raph. Ory at 11OW
for an hour, .COO1 in a de.siccacor, and weigh. Calculate the percent bar-
ium chloride as follows:

. .
.-..

“z BEC12 - 88.21P .. .
.-----

Q

where: P - g of precipitate. . .

Q - 8 of s,mqlc in aliquoc.

For the detcnaination of calcium. transfrr the filtrate from the barium
deteminacion to “i &OD-c.lbeak~r. Add 50 n: of tumonim oxalace solution ~

=. (62) while stirring. Allow co stand 3 hours or more. Filter through a
klmmon No. 60 filter paper and transfer ●nd wash with accsoniuaoxalace ,
wash solution. Place the filter paper and precipitate into a cared platT-

iua crucible. Char ●nd burn off the fi leer paper while gradually increns- .
ing che temperature, then ignite over ● blast burner for 30 ainutes.
tier. place in a desiccator, ●nd weigh as soon M COOI (the PrGCiPicace “
is hydroscopic). Calculate the percent calciwa chloride as follcws:

where: P-g Of
Q-s Of

precipitate
ample in ●liquoc.

. 11

.

.-
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6.6.1.1.5.3 Sodium,chloride. Calculace Khe percenc s..dlumchloride---------------
difference .m follows:

z tlacl- 100 - Z KC1 - Z BaC12 - Z caC12 - Z ❑oisture (as determined
4.6.1.2.1)

4.6.1.1.6 .~.a~orconscicuents of class 5.--------------------------

hy

i“

4.6.1.1.6.1 Potassim chloride.------------------- Proceed as for potassiumchloride in
class 3 (L.6.1.1.3.1)buc use a 1O-,U1aliqu.ac.

6.6.1.1.6.2 S-o-d.<+r--c.E2-cLCf-<?- Calc”lace the percent sodium chloride by
difference as follows:

Z NaCl - 100 - Z KC1 - Z moisture (as decermimd in 4.6.1.2.1)

b.6.1.1.7 ,~a~o-r--<~-s.t-~gq~~t-s-----c-3-a-s-s--6.

L.6.1.1.7.1 .P.qt-a-s-s-~qu--c-~3-qq~d-e. Proceed as for potassium chloride in
class 3 (4.6.1.1.3.1) but use a W-ml aliquot.

4.6.1.1.7.2 Barium chIaride. Proceed as for barium chloride in class L------ ------ -..
(6.6.1.1.4.2) but use a 25-ml aliquot.

-.

L.6.1.1.8 .I@-or constituents of class 7. -------- ------------- ------

/..6 .1.1.8.1 Bar%.xII chloride. Proceed as for barium chloride in class L
(L.6.1.1.4.2)”-b_~{-~fi&-t_~@ solution through a Uhacman No. 40 filter .-.

paper (to remove the silica) and wash with water, prior co dilution in
the l-liter volumetric flask.

4.6.1.1.8.2 silica. Transfer a 5-g sample, weighed co 1 UIS,to a <00-ml------.
beaker. Add 50 ml of water, 5 ❑l of nitric acid, and 50 ml of perchloric
acid. Cover with a watch glass and warm on the hOc Place to dissolve.
Evaporate to fumes of perchloric acid and heat so that the pcrchloric acid
reflu.es for 20 minu<cis. A1lw to cool, add about 200 ❑ l of water. and \

. . siir co dissolve the salts. Filter through a Whacmm No. 40 filter paper ,.
and transfer and wash well with water. Place the filter paper and precip-
itate into a platinwa crucible. Char and burn off the filter paper while
gradually increasing the temperature. then ignite at abOut 10fIOOCf.Or30 ‘-
minutes. Cool in a desiccator and weigh. Add 2 ❑l of hydrofluroic acid
and 2 drops of sulfuric acid. .Svaporace to dryness of the hot plate and
ignite at afmosc 900° C for’10 minutes. Cool in a desiccator and weigh.
Calculate tbe percent silica as follcus:

z sioz - +~.-~q;
u

where: L - g loss in weight.
U - g of san”ple.

12
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6.6. 1.1.9 !!a Ior conacituencs of CIJSS 8.. . . . . . . . . ..- . . . . . . . . . . . . . . . .

---

L.6.1.1.9.1 flarl~ chloride.
(4.6.1 .1.3.1 )”.--------.------”

4.6. 1.1.9.2 s.odl~ chloride... -. ..-. . . . . . . . . .
difference aa foIlows:

z Nacl - 100 -’: nacl~ - z

Proceed as barium chloride in CISSS 6

Calculace the percent sod:tca chloride by

moisture (as decerained 111 6.6.1.2.1)

/..6 .1.2 Oecemainacion of impurities.

6.6. 1.2.1 hiscure.. . ------ .

4.6.1.2.1.1 Ptoiscure class 1...--..--t.-....... Transfer approxinacely ● 10-s sample co
a tared ve18hing dish (60 = in dknecer #nd 10 m deep) and wei8h the
dish and contents co 0.2 ms. Hcac ac 120°C for 2 hours, cool in a des -
tccitcor. and weigh. Calculate the percent ❑oisture as- follows:

: moisture - 100L. . . . .
u

where: L - R loss in wei8hc.
X ..g of srnpic.

4.6.1 .2.1.2 floiscure. ~ass 2, 3. f.. LA. 5. 6. 7. and 8. Proceed ●s-------- -------- . . . . . . . . . . . . . . . . . . . . . . . ---
for r.oiscure in class 1 (6.6.1.2.1.1) but usc a cemperacure of 1800C.

.:. \
4.6.1 .2.2 Water-insolublenztrcr. all classes ixi”i~cclass 7. .Transfer

\
.........

a 2S-g satap’ie_.--~;[~{<eii‘ii ‘f ‘i~,- ‘C%--ii‘16Ci&-i‘ii_iie_r, adtl 200 ❑l “o f Wacer. “
and stir co dissolve. Heat co b0ilin8 and boil fOr 2 minutes. FIICeC
while hot through a cared since red slas9 crucible of ❑edltn porosity.
Transfer and wash with hot vacer. Save the filcracefor the,deceraina~-
tion of chloride for classes L and 2 (4.6.1.2.3). DV at 120° C for 1
hour. cool in a desiccator. and weigh. Calculace the percenc Wcer-in- .
soluble matter as follow:

: water-insoluble ❑accer - IOOP-----
u

Where: P - s of residue. .
u - g of sample.

/..6.1 .2.3 Chloride. clasaes 1 and 2. Transfer the ffltrote from wacer-
lnsoluble &-{c-;i-[i.-i.-l=i)-ii-ii-i‘iOO-ml beaker. Add ] .91 of nicrlc acid
and boil seweral ❑inutcs. Add 5 ‘al of silver aicrace solucfon (1=) anti

--

boil for 2 minutes. A1lW co scsnd overni!thc in a dark place. Filter

1’

.. .

13
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chrouph ● tared since red glans crucible of fine pc.rosl:y a“d tran,fcr
and wash with water. Heat at 180° C for 1 hour, cool in a desiccator,
and weigh. Calc”lace che percent chloride as follows:

where: P . g of precipicace.
K . g of sample.

L.6.1..2.L Sulfate.------

4.6.1.2.4.1 Sulfate-------.--c-l.a_s-s-e-s.-i-,-.2----a-n-d--5.. Transfer a 25-g sample.’wei6h-
ed to 5 ❑g, to a 400-c,lbeaker. add about 30CIUI of water, and stir to

..dlssolve. Add 5 ❑l of hydrochloric acid (1 co 1) heat to boiling and bOil
5 ❑inutes. Carry along a blank deLerminacion. Add loml of barium chlor-
ide solution (10:) and boil for 2 minutes. Allow co stand overnight.
Filter chrotigha Whitman No. L2 filter paper .md transfer and wash with
water. Place the filter paper a“d precipiciace i“cn a tared platinum
crucible. Char and burn off the filter paper while gradually increasing,
the Wc,perarure,” then ignite at 900° C for 30 CIinUCES. Allow co cool , add
3 drops of sulfuric acid and 5 ml. of hydrofluoric acid, and evaporate co
dryness by heating at the edge of the hot place. Ignite at 900°C for 30
minutes, cool in a desiccator, and Ueigh. Calculate the percenc sulfate
as fallows:

: so’ - :-~.-~P
w

where”: P’ - g of precipicace. .

U - g of sample.

L.6.1.2.L.2 S-tJLf-+~<.--c-~a-~~-~. Transfer a 25-g sample, weighed to 5q,,
to a 400-.albeaker, add about 300 ❑l of water, and stir. Add hydrochloric
acid (1 co 1) slwly wit% stirring until the solution is acid to litmus
paper and then add about 5 ml hydrochloric acid .(1to 1) in ●xcess. Heat ,
to boiling and boil for 5 ❑inttes. Proceed with the addition of. bari~._. .,
chloride as for sulfate in classes 1. 2, and 5 (4.6.1.2.4.1).

L.6.l.2.L.3 Sulfate classes LL-~~:-~ -<nl-a..-----—L---__-— -- Proceed as for sulfate in ‘“
classes 1, 2, and 5 (4.6.1.2.4.1). but ‘=ic che aSSitiOIIOf \he bari~ “-
chloride since bariws is conrained in the sample.

L.6.1.2.L.4 S-u-lfate,’c.&~-<-?. Proceed as for sulfate in classes 1. 2.
and 5 (4.6.1.2.6.1). but use a 10-g sample.

4.6.1.2.5 Ta~a~-ni&r~c” -CC-c~tx~cx&LaLc-E -lk--~---~--~--~.........6LA567and8.
ffsea nitrogen discilLacion apparatus cunsiscins.Of a 500-EJ 10ng necked
Kjeldahl digestion flask connected by means of a suitable scrubbins bulb

.

lfl

-.

--

.— -.
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10 ● conden,=r, the end of which extends Into ● 500-ml Erlc~cyer flmsb... .
Add 70 ml of wacc. r ●nd 30. L50 et] of mtendard O.lN hydrochloric ●cid to

. .
the Erlenmeyer flask and ●djust the apparatus ao that the clp of the cow

i
denser dips just below che murface of the lIquld. Transfer ● 1O-R s-pie.
weighed co 5ms. to chc KJeldahl flack. Add 300 ml of water, 1 g of 2W
mesh Oevarda alloy, $ drops CIf whlce uSP pc, rpff; n 011 (CO mtnimlzc froth-

.. ..... i%). and S cd of S02 modlum hydroxide colucion (made of dlncolvlng 100 P.
.: NaOh in 200’ml of water). pouring the latter solution slovly down the

. sides of the flask” so that it does not mix a; once wlch the contents.
. . . . . Carry along a blank determination. Connect the flask and mix” the contents

. by Rentle swirling. Heat slwly at first and then at such’s rate that
. . . 2S0 ml of the required dictfllate will pass over In 1 hour. Add 3 drops

.- Of ❑ethyl red indicator (0.1:) and citrate with standard 0.SS sodium hy-
droxtde SO1UC1OIIto ● yellow end point., Calculate total nitrogen (as NO])

., as follows: -. . . . . ,.
. ...,

Z total nitrogen (as NOI) - ~.-~QLAB--)~)~
u

A - ml of hydrochloric acid.where: ‘
B - ml of aodiwa hydroxide solution equlvalenc to

1.00 al of.hydrochloric acid. .
C - ml of soditra hydroxide SO1IJC1O” for titration.

(. N - nomsallty of sodium hydroxide solution.
u - g of sample.

L.6.1.2.6 Nlcritetaclass 2. Transfer a 5-g sample. weighed co 5 ❑s. to. . . . . . . . . . . . . . . . .
● 40&ml beaker. ●dd 300 ml of water. and stir to dissolve. Add 10 ml
of sulfuric acid “(L co 1) and 10.00 ml of standard O.:+Spotassium pernan-
canace solution. Add 15.00 ml of O.iX ferrous amonium sulfate solution
while stirring a“d icaediately citrate uith the standard 0.1S potassitn
pemangone.te solution co a pink color. Oetemine the ●quivalent strencths
of the ferrous ~oniua sulfate and .pocassium penaanganate solutions by
●dding 15.00 .s1of ferrous’ ammnium sulfate 6olu Lion co 300 =1 of water

●nd 10ml of sulfuric acid (1 to lb and titraci”g with potassitm perLuanSa-
nate solution. Calculate the percent nitrate (sOZ) as follws:

X ii trate (as ~OZ) - ?.-~~ -(-~:B.)-~
. . . . . u . .

. . . . .
where: A =

. . B.
.. . .

. . ...4. ., . . ..H -
. . . . .. . . . . . . .W, -

total ❑l of potassium pernanganace solution required”
for the scmple
❑l of potassium permanganate solutiun equivalent to

1S.00 ml of ferrous amaoniua sulfate solution. .
normality of potassium pet-nnngJ4Nte solution.
8 of s=ple. ,.

L.b.l.2.7 Carbonate, classes 1......--.-..--.-.-..-..-zLLL and 5 “Tran~fer. a 10-8” s=IPl@.
>,. -

-------- .
weighed to > ag. to ● 2W-d Erlenmeyer f lask, fitted WI th ● rubber stopper. .

.. . . .Add 50 al of vaLer and shake for 1 or 2 mltwtes co dissolve the salts. Add
. . . .

‘. ’.” .. . . .
, ... . .. .
. 4,

... .
., ’,. ‘.. . 15

.. ... .. ..: . .. . . ... . . ~
.“ ..,, -.

.
,. ,4:’, . .. ...

. . . .
.

. . .. .
.Y

,

,

. .

.-

. . . . . .

. . . .
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.. 10 ml 0[ barium chloride solutlon (lOZ)(this can be omitted”for class 4)
. and swirl. Add 2 drops of ammonium hydroxide and swirl. Allow co stand

for 3 hours or more. Filter throu~h a si”tered glass crucible of firm
.porosity a“d transfer and wash wlch water. Piace the crucible upright

, ,in a 250-ml beaker, add 20.00 ml “standard O.lN hydrochlgrlc acid co be
, crucible with a pipec and stir. Carry almg a blank deternirw,tion by

adding 20.00 ❑l of O.LN tiydrochloricacid to a clean “crucible in a 250-ml
beaker. Wash down and r~ov.? the crucibte. Cover with a watch class and
boil for 1 ❑inute. Oisrecard any siliceous residue. Add 3 drops af
methyl orange indicator, (0.12), and titrate with standard O. lN sodium hy-
droxide co a pink end point. Calculate the percenc.carbonate la5 ~3) as
folim?s:

Z carbonate (as C03 ) - .3-.-O-O-(-A-B---C-)-N
w

.

where: A - ❑l bf O.lW hydrochloric acid for cho titratIo”.
B - ❑l of sodium hydroxide solution●quivalent to 1.00 ml

of hydrochloricacid.
C - ❑l of 0.3N sodium hydroxide solution for the

ticracion.
N - Xornality of,sodium hydroxide solucio”. .-.

u - ~ of sample. .. .

. 4.6.1 .2.8 F~.-o-Ei-d-e-,--ql-l-.c-l-qs.s-e-:.Transfer a 20-$ sample, weighed to 5
a!g.to 250-ml beaker. Add 100 ❑l of water, a“d warm on chc hoc piate to
dLssolve. Filter throu@ i Khat!nan No. 40 filter paper and sash with
water. If the water-insoluble matter (JS determined in 4.6.1.2.2) is \
less than..O.10%, discard the kilter paper and precipicace:if the water- .
insoluble matter is sreacer than O.10fi.save the filter paper and cast
the precipitance.for fluoride as described in the next pmragraph. Adjust ,
the solution to PH of 4 by adding hydrochloric ●cid (1 to 1). ,using PH ..
paper. Remove citePH paper and boil 1 ❑inute to drive off che carbon , ‘-

.,. , dioxide lothuw’wisecalcium carbonate will precipitate with the calcium
f l“oridc) . Cool. adjust co pH 10 by adding sudium hydroxide solution ‘

... . (10%) . usi@ PH paper. Adjust b PH 5 by adding acetic acid (1 to 1).
Remove the pH paper, add 5 ml of calcium chloride solution (1~) . and
allow to stand overnight. ObseNe the solution for the appearance of a
white precipitanceof calcium fluoride uhile crmparing -.itha blmK run
simultaneously. in the absence of a precipitatereport the fluoride●s
““no”e?.,

. . . . . .,, ,,. ! - .lf necessary. test for fluorid’ein the filteredprecipitate[see previous
para~raph as follows: Transfer the filter paper and PreciPi~atc tO a
platinum crucible. and ch3r and burn off the filter paper ac dull r8d
heat . Fuze with lg of sodiuu carbonate. Allow co cool. place he Cr.Ci-
ble in a Z50-CIIbeaker, add 50 ml of water. and boil co dissolve the sol-

--

uble salts. Uash dwn and remove the crucible. Filter through a Uhaitrmn
fro.40 filter paper and wash with water. Discnrd the fl Iter paper and
precipitate. Adjust co PH 4 by adding hydrochloric acid (1 to 1). wing

16
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pll papec. Ranove ,the PH paper and boil for I ninuce. Cool and adjust to
pH 10 by sddins sodium hydroxide e.oluclon(1OZ) and then adjust to PH 5
by addln8 ●cetic ●cid (1 co 1). Reaove the PH paper. add 5 ml of calcmn
chloride solution (102), and obserwe whether a preclpicace 1s foaaed as
described ●bove.

NOTS : pH paper ausc be” used. since the identifying dyes frequently Pres-
●nt in the heat treaclng salts prevent the use of indicators.

i. 6.1.2.9 >-~~~~?.--<~s-~-~ -~. Proceed as deacrlbed for Che deterainacion
Of ailfca in class 7 (G.6.1.1.7.Z). “.

4.6.1.2.10 Total ●lkalim earths (c.., Ca. Sr. and Ba). classes 1. 2. 3.------------------------ ---------------------- ------- . . . . . .
and 5. Transfer ● 10-s sr=ple. weighed to 1 Eg. co a 400+1 beaker and. . . . . .
dissolve in abauc 200 ml of water. Add 2 ❑l of hydrochloric acid to
class 1, 2. and 5 salts and 10 ❑l of hydrochloric scld to class J salt.
Carry along a blank decenaination. Heat co boiling tnd boil for 5
minutes. (If the solution is noc clear, filter through a UPmcmnn No. LO
filter paper, wash with water, ignite in a placium crucible, fuse with
5 g of sodium carbonate. COOI, dissalve che oelc by boi~irkq with 50 ❑l

of uater contained in a 250-Iu1 beoker. filter through a Uhacnan No. GO
filter paper, transfer and wash wlch water, dissolve the carbonates off
the filter paper with hoc hydrochloric acid (1 of 2) . wash with water,
boil Oft’ the carbon dioxide. and cmabine with the original solution) .
Add 3 drops of methyl red indicator (O.1:) and then add achmnium hydroxi-
de uncfl che color of che solution changes to yellow. Heat to boillnR
and boil for 1 ❑inuce. Filter chrouRh a Wlmcrnn No. 40 filter paper and
wash with hot amr.onfumchloride solution (22). made alkaline co aechyl
red. Disc.nrd the filter ~aper and precipiczice. Add 5 drops of annoniu=
hydroxide (1 co 1) co che filcrnce. heat to boiling, and add 50 MI of
hot ammonium oxrtlncesoiucian @.Z) and 20 ml of immnium carbonate SOIU- .
tion (fIZ) while stirring. Boil 1-2 minutes and digest at about 900C for .
30 ❑inutes. Allow co scond at roam temperature for 2 hours or more.
filter through a Ulmcusn No. LO flltcr paper and cransfcr and Wash with
moniun oxalate wash solution (0.E) . Place che filter paper .and preci=
pitace into n tared platimm crucible. Char and burn off the”filcer “
paper while Sradu.ally increasing the cemperacure. then iimice over a
blast burner for 15 minutes. Cover, cool in a desoicacor.and weigh (the .
precipitance is hydroscopic) . Calculace the cucal alkaline ●arths (Oa$-
nesfun. calcium. scrontiu=.. and bariun) as follows:

Total alkaline earths (Hg. Ca. Sr. and Bn) as oxides - 100P.....
u

where: P - g of preciplcnce. ,

w - ~ of sample.

6.6.1.2.11 fieucrnlicv (~H) ill calsses ●xcc~~.:~qqs-.~. Tronsfer a 1-s------------- .L ----------------
sample. wei8hed co 0.5 ❑g. co a 150-ml beaker and dissolve .in 100 ❑l of --
carbon-dioxide-free wacor. Oecerminc chc PH by means of PH meter.

..
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i .6.2 .P-h-~s-~L+3- _t~~S-t-~.
,.

11.6. 2.1 Oecermination of ❑,elcinrnoinc. Ueigh aPPr0xiM8tely 300 s of
the sa1t “ciix-tii;e--~~‘i-&3&-:1--c-r-.TiTic-.-”cIa~* 1, 2, and 3, salt shall be
placed in a steel or iron crucible, while class 4, 4A. 5, 6, 7, and 8
salt shall be placed in a clay crucible. The crucible and its concencs
sh?ll be heated i“ a suitable furnace, equipped with cemperacure control
co appr.aximacely380c. above the probable ❑elci”g point of the salt. A
Cnrcmealumel or a placi”uc,-platinum rhodium thermocouple shall be i“sert-
edlnto the completely u,olcensalt, and Ch= furnace: crucfble. a“d sample
shall be allowed to cool sufficiently co ●nable the dete~i~~io” of the
hysteresis or leveling-off canperature. The drop-of-temperature versus
time-of-cooling curve shall be determined by means of either a ❑anually-
operated, or automatic recording poce”tiometer. The hysteresis or lev-
elling-Off &?.MperaC”re shon on the res”lcing c“me ~hall be ~Onsidered
the melting point of the salt mixture.

WWING - Extreme precautions ❑wsc be taken when perform;m~ this test.
Personnel handling heated parts a“d molten salt muti beadequately pro-
tecced (goggles. face shield, gloves) co prev.mc injury resulci”g frm
concact with heated pares, ❑olce” salt a“d oven. Holcen salt ❑ay react
violericly with water.

L. 6.2.2 .B.@_~-s-t-a-i-~ classes 1 and 2.L----------------

4 .6.2.2.1 Test snecime”. ‘The specimen shall comsist of a piece of.-.-.-—- -----
carcridRe brass (70 Cu - 30 Zn) of a size suitable for the testing equip-

-.

ment. ..

~.6.2.2.2 ~t_qr+.<qIe.The cesc specimen shall be pickled for 20 to 30
seconds in a 40Z (by volume) solution of nitric acid at a temperature of
?1 to 270c, and wa=hed and dried. The specimen shall be icmcrsed for 5
❑i”uces i“ the ❑olce” salt .(class 1 or 2), at approximately 5660C. 3%e
specimen shall then be quenched clean water and examined for evidence of
any objeccional blick stain. .

\

-...
L.6.2.3 .~~c-<r-~q<~z-qt-~q~=-s-c-~~~n~.--~;~~~qc-i-n~t-<Lasses L S k and 7.----.--L-.L..L----..

L.6.2.3.1 Test soeclnwm. The test specimen should be approxi~tely one ‘------------ -.
inch in length a“d approxin.ateiyone-half inch in diameter or width with
two opposite flat ground surfaces free fran decarburizacion. The COMPC- .
SitiOn Of the steel of which the .qpectiens shall be ~de are as fOllW~:

For clas6es 4 and S salts - 0.50z carbon SCcel.
For class 6 salt - high carbon - high chromium steel

(1.50: carbon).
For classes 7 and 8 salts - high speed steel (18-4-1).

‘.6.2 .3.2 Procedure. The specimen shall be imersed in,~he ❑olten salt-------...
heated co ics maxinum working c.aperacure (s~e 1.2). The specimen shall

18
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be Irncrsed for 4S minutes in class L. S; or 6 salts. and for 3 ❑inutes
in clams 7 snlt. The specimen shall then bc quenched in the proper
quenching ❑ediua for the aceel of which it im tide. Rockwell ““~ sc’ale
hardness reodings shall be made on the quenched specimen. The speciOen
shrill then be surface-ground to a ❑inimum depth of 0.025-inch in ouch
❑anner chat lcs surface wIIJ not be burned or overheated durl”g .grindlng.
A hardness reading shall then be made on the ground surface. Occarburi-
xacion of :he steel shall be suspected if a difference of ❑ore than 2
Rockwell ““l?ecale POI”CS is obtaimd between the read InSs nado on the
quenched and the ground surfaces. In such case a meL.Allographiccx=in-
●cion of the specimen shall be made co determio extent of decarburizacion.
Roc6xre11hardness tests shall be made in accordance with ❑ethod 243 of
Fed. Test Nechod Std. NO. 151.

L . b .2. 3.3 .~e.t-q~~o=qa-~h-l-c--~x-~-l.n.a-t-i-qq . The met&llographic examination of
the specimen shall be made as follcus:

1. Heat the specimen fo? 30 ❑tnucea at 116° co k27° C in order
“.

co produce tempered martens ice.

2. fiounc the specimen in a vertical position so chat its
cross-sectional area is exposed for examination.

3. Prepare the specimen for ❑etallographic examination by
●ny suitable means.

L. Ccch che polished surface with lo-percent Amyl-Nltal %oIu- “
Cion.

-.

5. Exnmine the etched spe~iaen aicroscopially, under 100 nag-
nification. and measure the depth of any observed partial or total decar-
burization.

The decorburizacion of the steel shrillbe considered excessive if a hard-
ness reading differential ‘of-more-than 2 Rockwell ““C”’scale points 1s
obtained between ~he quenched and ground surfaces of the specimen (see
4.7.2.L) and either partial or total decarurizacion 15 observed 1!!the

,
G.

subsequent mecnllographic exaainacion of the specimen. \

L.7 .?i~htene.dor reduced insoeccion. In end itrn inspection, tightened------------------------ ...
or reduced inspection shall be instituted, as required. in accordance witfi.
requir=ents of !!IL-STO-1OS.

L.8 Reinstwction.---------- ..

L.8.I Visual. A 10C nay be resubmitted for examination upon app?oval.....-.
of the procuring agercy if all nonconfomaing ml m In the 10C are removed.

4.8.2 .~<~~e-< -<?tic-a-i-?~g. A 10 c My be

EPPrOVal Of the procuring agency if all
●re removed.

resubmitted for exnainntion upon
nonconfocning units in the lot.
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5. PACKAGING

5.1 .~a.c-k-a~~nuand c.ack int.------ . . .

5. 1.1 Level A. Salca shall be packaged level A and shall be packed in.- ..-. .
containers conforming to PPP-C-301, Type 11. The salts shall be packed
In alr-clghc and water resiscanc drums with open head. quick level lock-
in~ type, uich fully removable covers. The drums shall be WT 17H stevl
drums. The net weight shall noc exceed L80 pounds.

5.1.2 ,@-e-~:C. Unless otherwise specified, che salts shaIl be packaged
and packed for level C protection. The salts shall be placed in air-
tight and water resistant drums of the open-ccp type wi~h quick level
locking type of fully removable covers. The drums shall be either steel
or fibre as specified in the contract “or‘order. The drums col!caining
class 1 and class 2 Salts sl!ctllbe such as co meet the requirements OK
the Oeparcment of Transportation rules and .regulacions for che cranspor-
cacion of hazardous materials k9 CFR 171-178.

5.2 t4ar.k.i.n.s.“ All containers shall be ❑arked as specified in HIL-STD-129.
In addition, the words “STORE IN DRY PLACE”’ shall be marked in red stencil
O“ the top and side of each container. Containers wizh class 1 and class
2 sal~s shall have a DOT label for sodium nicrice ❑ixture-sodium nitrate.
sodium nitrite and potassfum nirrate-oxidizer.

5.2.1 Additional markin~.--------........- In addicio” to the above. a special marking
shall be used to ensure special handling by personnel when using nitrates
and nicraces in combination with cyanides, aluminum, magnesium, or carbon-
aceous materials. such as; soot. carbon, oils. ccc., which could cause
burns or explode.

b. NOTES

6.1 Intended use. Specific uses of the sales covered by this specifica-.-..-.......
tion are as follows:

.-.,

. .
..-. Class 1 - Blueing and tempering of s;eels, quenching of carbon and

\

low alloy steels for marcemperlng and austemperinfi. annealing and stress-
relieving of cold-worked cooper and brasses.

Class 2 - Primarily designed for the heat-treacmenc of aluminum
..

alloys but can be used for the annealing of copper and brasses. and tem-
pering of. steel.

Class 3 - High cemperacure draw of low carbon 811OYE steels. process
anneal of low carbon steel. brazing with silver solder and process anneal
of stainless steels.

.
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Clase L - Wide temperature rzmge hardening, annealing and high
cemperacure quenchlnc for medium to high carbon aIloy snd carbon
ncee Is. reheat of cnrburi:ed steels and prehesclng of cool steels.
(Note: Not desirable for use in ausccnpering or nartenpering with
salt quench. )

Cliss .iA - Hoc qucnchiny. and C-pering of high speed steel.

class 5 - Cenerril heat-creating purposes. normalizing. anneal Inx.
. hardeninn of certain cnrbon and alloy &eels. brazing of all silver
solders. preheating of hiKh speed steels and preparation of steels
for imochenaal processes.

Class 6 - Annealing of stainless steel and hardeninp,of high
carbon chrwaiua cool steels.

Clase 7 - Nardening of high speed steels ●nd in the heat crcat-
rwnt of certain high alloy steels.

class 8 - HardcninK of hi~h speed steel an well ●s the high
carbon-high chromium cool steels. This SOIC 1( desirable vllere only
one furnace is available fur heat creating both of the above aenciun-
Cd steels. Class 8 is inccndcd for inccrmictcnc operation. For
continuous operation at the upper end of the hi~h speed steel hard-
enin~ ranRe use class 7.

b.? ~~d~~i”g .ja~e. Procurement docummncs should specify the fol -
lvvin~”:” ”-”-”””””-”

.-.

(a) Tikle. n&ber. and dacn’of this “8pe~ificaiiih’1 .,
.

“-.. (b) Class of salt required (see 1.2).
(c) Fom of class 7 salt required (see table 1). “
(d) Level of proceccion if other than level C (see

. S.1.1 and S.1.2).
. .

(e) Type of container required (sea S.1.2) .

6.3 Precautions on use of nicrace and nicrace salts. Excre.m care
mugt b: ‘t_a-iX;‘ii ‘tX~ ‘u-;: ‘it ‘iiii ‘G_tiii‘ii ‘:ia-iiin- ‘i.and 2. This warn-
ing cannoc be over cnph.waized. These Cypes of molten nalt baths carry
with thau as lW temperature heating aedia cercnin fire and explosion
hazards especially Ln the heoc-creacm.nc of ●luaintm alloys. These

hszards are attendant with over heating of Che nicrace ●nd nitrl)ie
baths accidental adnixcure of cyonides, or inadvertent ictaersion of-
-Knesl@ ●lloys into the nicracc bath. scruccural failure” of the
bath cnncaing.rs,and improper rc=lcina Of che frOzen bath. ‘JioieIK
chrnical reactions are very apt co occur between the nitrate baths
●d carbonaceous materials such as 0115. SOOC. 8raPhite. Or cyanfde
carried over from adjacenc carburizin8 baths. and vigorous and ●xPio-
slve reaction between overheated nicrace baths and ●luminum allOYS
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and the use of the sane salt bath for alternate heating of ●luminmn
or ●lumitmma ●lloys and ferrous ❑etals. Xc,1s ●dvisable to isme ●

ntrung wc=ing regarding the excessive temperature danger. Thi9
warning should be conspicuouslyplaced ac the temperature concrols
of nitrate Salt baths. This warning should scace how high the aper-
aci”g temperature of the nitrate bath can safely be used and the

temperature Chat must not be exceeded ( 5930C) . care should be take”
not m allow any drop off ❑etal i“ che boccom of the heacin~ concain-
er. This also holds true for all classes of salts covered by this
specification. All furnaces should be ●quipped individually with
reliable excess cemperacure devices. Great care should be taken to
keep the nitrate a“d nitrite salts dry by havi,,g thm scored in a

dq pIace.

6.4 Decomposition points of the salts.. . . ..- -. . . ..-. --------------- ----- The approximate decomposition
points of the salts covered by this specificationac which fuming
should be expected to occur are as follows:

----,

Class 1
class 2
Class 3
Class 4
Class 4A
Class 5:.
CklSS 6
Class 7
class 8

6359C
6b9° C
938° C
961QC
788’% - .
gfll”c .. ..
lll190c ‘
1371~c
13L30C

. . . . . ,-.

Custodian:
. . .

Preparing activity: ,
Army - AR

Navy - YD
Army - AR

Air Force - 68 Project No. 6850-0595

Review Activities:
Army - MD
Navy - AS
Air Force - 11
OSC-DXC

User Activity:
Army - HI
Navy - SH
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