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JAX-P-700
29 November 1946
{See 6.7)

MILITARY SP&CI~ICAT1014

ZNAYLL, DECK, XHW&RIOR, GRAY (~RMUM NO. 20L) (_RIC)

This specxflcation is ●pproved for use by ●ll Depart-
mn~ ●ntiAgencies of the ~p&rWnt Of DafWtSe.

1. SCOPL

1.1 Scope. This specification covers gray, interior deck ●nemel (Fomula No. 20L) for
shipboard use. The product covered by thxs document 2s suitable for use where ●xr pollution
regulations ●pply.

2. APPLICABLE DDCU?WSTS

2.1 Issues of documents. The following docu=nts, of the issue in ●ffect on ~~te of
invitat~on for bxas or request for proposal, form a p6rt of thi8 spccificatxon to the extent
speclfzed herezn.

SPECXFZC),TIOXS

FEDERAL
T7-R-266 - Resin, Alkyc!:Solutions.
T7-7-251 - Tn>nncr-PaAnt, Volat*le Spxrits~ petrole~~ sp~rlts”
PPP-P-1892 - Paznt, Varn~mh, Mcquer, ●n~ Related -terAalS; pacKa91ng, PacKln5t

●ntiXarkLng of.

:’;ILZTARY
MIL-P-15273 - p~cment, !~agnes%ums~lxcate: Dq (paint pi9ment)“
!41L-V-1521E- Varnisn, (.mx~ns, Phenol*c).

STX.:2ARDS

FEW}LAL
t-ED-sTD-141- punt, varnish, Lacquer, ●nd *lated ~terials: ~eth~s of

lnspect~on, Smnplxng, ●nd Testxng.
FCESTU_313 - Material Safety Data Sheets, Preparation ●nd the Subaussion of.
IZD-STLJ-595- colors.

{Copies of mpecificatzons, ●tanckds~ drawings, ●nd publications required by contractors
in connection w~un specific procurement functions should be obtained frm the prOCUrin9 ●c-
tiv~ty or as d~rectetiby the contraccmg offxcer.)

2.2 Other publications. The following do~nts fom ● part of this specification to the
extent specLfAea bere~r.. Unless othemlse indicated, the issue in ●ffect on date of %nvitation
for bxds or request for proposal shall ●pply.

MERICAN SWIL.7’YFOR TESTING AND MATERIALS (-TM)

f)93- ?he?i Point by ?ensky+artens Closed TesWr, Tut for.
0 185 - Coarse Particles in Piqaentsl Pastas, and Pti$-t TOS* for”
D 209 - Lanmblack, Spec, for.

Beneficial ~nts (recommendations, ●dditims. deletions) •~ ~ Pe~i~nt
data which nay be of use m iqmoving this docuu nt ●hould be tidressed to:
Camaander, Naval ship ~nginesring Canter, SEC 6A24, Depertaent of 00 N8vYt
Washington, DC 20362 by using -e self-a~e-sed Standardizatim Documnt
18WWe=nt P’ropd (DD Form 1426) ●ppearing ● the cnd of this dcmment or
by letter.

b
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D 562 - Consistency of Paznts Using the Stormer Viscosxmeter, Test for.
D S63 - Phthalic Anhydride Content of Alkyd Res~ns ●ntiResLn Solut~on&, Test for.
D 600 - Liquid ?unt Drxers, sl=c. for.
D 1210 - Fineness of Dispersion of Pigment-Veh~cle Systems, Test for.
D 1296 - Odor of VolatiAe Solvents ●nd DLluents, Test for.
D 1308 - Effect of Mousoholo Chemcals on Clear ●nd Pigmented Organic Finashes,

Test for.
D 1475 - Density of Paint, Varnimh, hcquer, and Aelmted Products, Te8t for.
D 1S42 - Rosxn in Varn~shes, C?ualiUtive T*SU for.
D 2244 - Color Differences of Opaque J4aterimls,lnst~ntal Evaiuatlon of.
D 2369 - volatile Content of Paints, Tast for.
D 3335 - Lou Concentrations of Lead ●nd C*daiISIJin Paint by Ataaic Absorption

SPctroecopy, Test for.

(Appllcstion for cxmies ●hould be ●ddrmmmmd to the mrican Society for Temtbg and
Ma@rials, 1916 JMCe Stxeet, Phxladelphxa, Pennsylvmna 19103.)

(Technical ●ociety end twhnical association mpecificetions and st.mdards ● re generally
●V8i&bh for refcg~~ fr~ libraries. 7hey ●re ●lso dimtributod aumg technical 9roups
end uehg ?oderal agencies.)

3. REOUI RmwTs

3.1 ~x$city. The materLal 8hall have no ●dverse ●ffect on the health of personnel when
ueed fO~ its intended purrx$s● (eee 4.6). Quesuons pertinent to this ●ffoct shall be referred
by @t@ procuring ●ctivity to tne ●ppropriate service medical depa-nt which will ●ct 88
advisor to the procuring ●ctivity.

3.2 Description. The ●namel shall be ready-mixed ●nd prepared in ●ccordance wxth the
table I formula d4SSZgTi~t8d 8S Navy StU’IdEXd ~OrUlU18 No. 20L. When Formula No. 20L i~ spee&-
fied, tlm WmInel shkli conform to this specaficatlon.

TABLE I. ?02’muh No. 20L.

r lngr*31entz I Specification I kg I (Poundsw I
I 1 J

Titanzum d~oude~i 34.091 (75)

Lampblack~’ 0.591 (1.3),,
-gnesAm ‘L12cate 4/ ?lzL-P-15173,type A 154.54s (340}
AMya r8cLn ●olut&on- TT-R-266, type x, 06.364 (190)

class A
Varnish, solution MXL-V-15218, type 11 190.0 (220)
Paint thinner TT-T-291, type 11, 95.455 (210)

grade A
bad naphthenate drier MTM D 600, class B 3.045 (6.7)
Cobalt naphthenate ASTH D 600, C~US D 2.0 {4.4)

drhr

~’zhe foraula is given ●lightLy ~ ●xa=s of 100 @lOM {..8 6.6) to ●lAcM for
nonaal manufacturing lees.

~/The titanium dioxide pigment shall be en ●lumintsn oxide, wdifi~ stichalkingt
rutile titanium dioxade containing no loss than 96 percent titani- dioxictaand
between 0.S end 2.5 percent ●ltaminumoxide.

~/.Reven 8000” by Colambian Carbon Company or ●qual.

~’The &lkyd resin ●olut~on shall conform to type I, class A of =-R-266. In ●ddi-
tion, it shall oonform to the solvent roquiromente of =-R-266, ●mlicable -
&lkyd resxn ●olutions intended for me in athge gmod in uw with mg’UhtiOnS

controlling the emission of sol~nta into the 8-*U9 18.. 6.S).

I. 4
. -.

-.
2
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3.4 Manufacture. The component rhw materials ●hall be ni%ed ●nd disoorsea ●s required
to yield ● product whxch shall bc uniform ●nd in full confom~ty to tht requirements of this
specification.

3.5 Vo)atlle portion. The volatile portxon of the ●xamel shall conform to the follcswlng
require.menu by VOIU=:

(a) A c~ination of hydrocubons, ●lcohols, ●JdehycfesO●thers, ●sters, or ketones
hmlng an olefinic or cycloolefinic Vpe of wiaaturatAon ●xcept perchloro-
●thylene: 5 percent maximum.

(b) A cmbinat~on of ● romat%c comfni=dm with ●ight or =re Carbn ●toms to the
molecule ●xcept ●thylbcnzone, methyl bensoate~ ●nd phenyl ●cetate: 6 percent
maximum.

(c) A caabxnation of ●thylbenzene, keumes having branched hydrocarbon structures,
trkh>oroechylene, or tobane: 20 peroent ~.

3.6 Ouant~tat~ve requ~rements. The ●namel shall cOnfO~ to the qwtitative requirements
of tebAe It when testeti&n ●ccordance with 4.4.

TAOLE 11. Quantitative rewir-ents.

I Characteristics I Raqusrementa

‘Pxgment, percent by weight of ●namel
VoiatLles, percent by weLgnt of ena.ael
Nonvolatile venlcle, percent by wt>ght of enamel
(calculated by a~fference)

Phthalic ●nnydrxue, percent by Weaght of nonvolatile
veh>cie

Uater, percent by we~ght of ●namel
Coarse part~cies ● nd skxns [8s residue retained on
Ne. 325 slevel, percent by we~qnt of ●namel

Cons~stency, Krebs-Stormer shearing rate 200 RP:4
qr ems
equivalent Krebs unsts

Welqht per oallon, kq (pounds)

! 39.0

!

43.0
( 32.s 3s.5
I

I 25.0

I

29.0
11.0 ..-

--- 0.5

--- 0.2

140 190
70 80

4.591 (10.1)14.773 (10.s)
Drying t$ne
set-t-touch, hours
haru, hours
Fineness of qr~nti
Flash Po%nt, ‘C (“F)
Gloss, 60-degree specular
Titanium d>oxitie,percent by weight of piqment
bad, percent by we~ght of total nonvolatile

1

---
---

4
38 (Aoo)

---

26.0
---

2.0
7.0

---
---
so
19.0
0.5

3.7 Qu@l~t.staverequirements. s !*

3.7.1 Brusn~ng P pertiea. The ●namel, when tested es specified (see 4.4.6), shall be
capable of be~ng brush~ out ●nt!laid off without ●xcess drag on the brush. When dry, the
brushed surface shall be free from 8a9s ●nd runs and shall show ● mink of brush marks.

3.7.2 Spraying properties. The ●namel, when test-d es ●pacified (o-e 4.4.7)● Shall
spray 8atssfactor~ly in ail respects ●nd sh~ no running, sagging, or streaking. The film
shall shw no dustxng, aottlin5, or -Ior se-ration.

3.7.3 Flexibility
~“

A fib of enamel, prepared -d tost~ * spcifhd (s.s 4.4.8), 8hall
withstand ben xrq wl out Crackxng or flaking when obsemed ●t seven-tii~ter mqn~fication.

3.7.4 Water resistance. A film of ●namel, prepared and tested as Sxcifled (sCQ 4.4.9),
shall sh- no wrxnk l~ng or bli#terLng iunediately ●fter rwmal of the ~nal f- water.
The ●namel shall be only slightly ●ffected with regard to hardness 8nd 8dlWSitWI when ob8em8d
2 hOUrS &fter r*WVal fr= the water. After 24-hours ●ir drying, the portion of the panel
which wks itEhtrS@ shall be ●lxwt indistinguishable, with rqard to hardness, ●dh@SiOn~ and
qeneral qpaarance, fr~ the portion of the panel that was not i-reed.

.

3.7.S Color. The color shall mate oolor NO. 36231 of mD-STD-S95 when tested m 9peci-
fied (see 4.CTUT.

.
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3.7.7 Btorage 8tabil$ty.

3.7.9 ROeh ●nd roein derivatltms. The ●mmel shall 9$v9 ● negatin te8t for tha
pre8ancm of rosin and roem de .tiriva vos when ~swd ●s specified (@oe 4.4.14. )

3.7.10 Phanolic resins. The ●n-l 8hall give ● po8itiv8 tut for * prxeenoe of
phamlic mshe vhm tuted u mpecifimd (see 4.4.15).

3.7.11 Odor. %e odor ●hell be chmrmcteristic of the volatiles permitted whm tssted u
Sxci fiod (aez4 ).

3.7.12 Surface 8PP9arance. A flow-out fib on glaresof the mixed ●~l, ●fter drying
for 24 hours, shal1 xh~bxt & surface mmth in ●ppauenoe and free of defecte such u pin-
holes, zarse part$cfes, skins, or ●gqAoaer8tes of ●ny kiti.

4. WUITY ASSURAMC2 ?mVISIONS

4.2 gu81ity Conf~oe insWctim. Ouxliq oonfo~ iaefmctim ObAll * provided
in ●arde.na with uthod 1031 f ~D- 141 u horeinaf tmr •~lmnt8d. 8w8*im of
fom in ●ccordance with -thod”10 1 shall oover a=plmte tosm other tbq * l_Y*u S~i~itY
in full Oaitxinortxst. The stabilityreqti~t (oee 3.7.7.2) shell apply for 1 yeu sfmr
menuf acturo regardieu of othar tooting or prior •q~oe of mBtosial.

4.2.1 Manufacturing control. In ●ddition to the othor roqu.irumats of w- 1031 of
~S10_L41, tho oontmctor shall forward to the ~ Salat Lxspmctionoffice and ustin9
hbora-ry 6 oopy of tha outificatiaa thet ●ati k~dhnt S- mmial man to the
muoalo ●pecifAcatACm.

Tttef01lwiq tu to tiall ho
YzLb81w141 aa m XBthdB.

. ) . .-

4
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TABLE 111. Test gmced~re8.

Apvpv~y: AppUceble
T*8 t ASTX

mD-sT*141 test methd

Pigment content 4021 I ---
VolbtLles ---

I D 2369
MnvolatiLe vehicle content 40s3 - ---
Phthal&c enhydride --- D 563
Wat*r 4001 ‘ ---
Coerse perticles --. D 105, section 6
Consistency --- n 562
W*sqht per gailon --. D 1475
Dqtng ti= 4061 ---
?in~n-ss of q’rind --. D 1210
?Luh point --- D 93
Gloss 6101 ---
Brushing properties 4321 ---
Spraying properties 4331 -*.
Flexibility 6221 ---
Water resistance --- D 1308, moction S
Color 42S0 ---
Condition in container 3011 --.
Stability in pbrt%ally
full container 3021 ---

Dilution ●tebility 4203 ---
Rosin --- D 2542, reaction 4
Phenolic resin 5141 ---
Odor --- .D 1296
Lead wntent &n nonvolatile --- D 3335

.

4.4.1 Phtnalic ●nhydrade. Pnthalxc ●nhydride shell be determined by -thod 7021 of
PZD-STD-142. A suitable portion of the vch$cle, collocted during tlhedetermination of pig-
mmt and ●vaporate on ● gtesm bafi until the volmw has been re&Jceci to ●eprox;netely io mL,
shall be used - the semle. “Atie●AcohoA@te procipitste obtained shall be corrected for
carbonates by use of the procedure 4.2 of -thod 7021 of F~STD_141.

4.4.2 Drying tine. D~ing time shall be detorsdn-d in ●ccordance With method 4061 of
~2m-sT*i42, ●xcept that the *pecifieclconditions of eozratue - ~~~iw •~~1 ~P~Y
only for refer8e tests in ce8e of disouta. All other tests s-X1 be oonductod under prevailing
Laboratory conditions.

4.4.3 Gloss, 60-degree specular. me gloss shall be determined by -thod 6101 of FIW-
STD-141 with psne~s prepared ●s ●pecif~ed [see 4,4.10).

4.4.4 Pigment analyses for titaniwn Motide. weigh, to tha nearest 001 -lilligr- (-9) *
abut 1 grem (g) of the ●xtrbcted pigmen,t bnd transfer to ● porcshin crucible. Ignite in ●

muffAe furnace ●t 600*c ~ 50°C for 1/2 ho-. Transfer th a-nts of the Agnitwi crucible
to a 25O-cLLErl~yer flssk. Add 15 q of eamonim sulfato uad slarly &d 20 mL of Concentrated
sulfuric ●cid. Boat en ● very high temperature hot phte until sulfuric ●cid f-s reflux

fr- the neck of the flask. Dilute se volwnc with water ana 4 u of 30 peroent hydropen
porox$de in ● 200-mL vdwtric flask. Mix uell. ?iAmr ● ~fiom of this ooltxtim ti~~gh
● dry filter peper of fine porosity discuding the first 3S mk Dotemine the abeorbanca of
the Oranqe solution in ● 8~ctrophot~tcr ●t 406 nancmmars wLtb 3.6 N sulfuric ●cia in the
r9fo-cc =11. Xf the oborbsnoe does mot fall bommon O.1S0 - 0 .COO, t8ke on appropriate
6Uquot and dikute with 3.6 N sulfuric ●cid to ● nasurmd volm and mn 0s ~fom. Cdcuhte
tbe ~=nt t%tUMW Gioxide from 4 tomla d9riv9d by mba2y8h of t&tonim dititi of ~
purity on the ●m inat~nt used f- tho pi-t aadymb.

4.4. S &ad wntent in nonvolatile. Oetomian hod Ooo-t of total xvoA8ti& of
omrnl in ●ccordance wz* AST!4D~ .

.

f

Downloaded from http://www.everyspec.com



DOD-E-700A

4.4.8 I’lexibilSty. Mtermine flexibility in ●coorderi- with =thod 6221 of FED-sTD-141.

4.4.8.1 Panel preparation. ●repare ● flat tin plsto in ●ccomlance with -mod 20A2 of
th )PED-STD-141, using t?ole~ naphtha ●wyh= 91yC01 SmOtthy2 ● ther tixture. Apply ●

S.08-cm (2-inch) wideef% of ●namel on ● tin plate with 8 fi- applicator that will 9ive ●

dry film thlckmes of 0.00254 am + 0.00076 = (1.0 mii : 0.3 til). Air dry the ●n-l sn ●

horizontal position for 2 hours; ‘*@n bake for 24 hours ●t 105°C $ 2°C (221’F : 4’F). condA-
t~on the paoel for 1/2 houz under reforoe teStin9 Coriditime.

4.4.8.2 Procodure. Bend 180 de9ree8 over ● 0.31B-09 (110-in~) -drol uuf~x-ne the
ooatinq for crack s over the ema of the bend in ● strq light ● t ● ●even-diwter rngnificetion
and for ~lianoo with 3.7.3.

4.4.9 Water rasistence. Detcmine water resimtmu in ●coordanoe uith ASTM D 1308.

4.4.9.1 ●anel preparation. Prepue a tin penel h ●CCOrti with -tbod 2012 of PED-
STD-141 using the petrolea naphtha ●thylene glyOol -onwtbyl ●ther mixture. Drew ● fib
of the •~i to ~ta~n ● dry film thiokn-s of 0.00254 a : 0.00076 = (1.0 til ~ 0.3 Al).
Air dry the •~l for 48 hours.

4.4.9.2 ?rocodura. Xmrse &n distiliod watmr ● t 23-C + 2°C Sor 18 barn h acmrdutce
with AsTn D 13 ●~tine for cr==ptianoewith 3.7.4 ●ftu 2 Fours ond ●fter 24 hours &f-r
~U from the wbter.

4.4.10 Color. Prepare pmel for test by ●ppiying ● sia91e drowdcwn -at of the on-l
to & planar p~~-of opeque white .9hss, using ● doctor blbde with ● Cbarance Of 0.0152 an
(0.006 Anch) Idesigned to give a wet film thickness of ●ppmximet81y 0.0076 - (0.003 hl@il].
After ● 4O-hour drying ~ri~, cqaro the psnml with color Me. 36231 Of P’ED+T>S95 h
●ccordance with mthd 42S0 of ?E>STG141. If dotit ●xisw ●m to the bcoeptability of the
match, dototine the color difference by instrummt in ●~rdena with AST?l D 2244. An
●ocopteble color utch shall be within two uni~ (See 3.7.5) .

4.4.11 Condition in contunez. Detemine p8ckaqe cmdi tion in ● ccordance with -thod
3011 of FED-sTb141 and Ob#erva for CqhUiOC With 3.7.6.

4.4.12 Storaqe ●tabiligy.

Determine sk&nning ●ftu 48 hours in ●ccordance with
mthod 3021 of ●9e for 7 doya at 24*C and ohsmrve for aapliance
with 3.7.7.1.

4.4.12.2 ?u1l contiiner. A l-9aJlon con~ner of the ●oomel shall be s~rod in the
origAnal, unopened container for 12 wnths frm the dab of manufacture ●t #tondUd aM9ditiW1.8
and then shall be testid to detiruune c~llence with the roquir~nte of 3.7.7.2.

4.4.13 Dilution ●debility. Wdum one ~rt by volrn of c~l os pocbged with one
nut h volume of DaAnt thinner, conforndma to twe II, wtia ~ of *-T-2910 lhen tist
koord”ing L

4.4.14
with soctLon
amt.

4.4.1s
PED-STD-141*

4.4.16
15mLoftbo

.—
-thti 4203 Of PED-STk141 fOi CQ-ikb(X witi 3.7.8.

-in and roakn deriv~tivos. ‘Teat for rosin and rooin dorivetivom in ●coordanoe
4 of ASTM D 1542 ● USC ● portion of tho Sopuatod , D~htih vehicle for the

Phmnolic resine. Test for pbenolic rosins Ln ●ardamae witi ~- S141 of
he ● Por Uon of the sepuatod, mua-laflle ~~ for t& test.

surf●c* ●ppearance. PrepRre ● flwe fiu of * ~1 by puriag qqm)xiDataly
~xod •~l across ● ulus panel nou the ~ m, *3O * X1 is ~Y*

I,

- .
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t3e proauct : ldent2ficat20n of Its ~;roAysls proadcts: ● nti any ● ucn otner information ● s
ma! be nceuec to permt an ●cc<rate armzalsa: of ●ny tox~city rwoblcml●ssociated witn the
handllnq, StOraOC, 8D31LCatAor.* use, 02 tilsposal of me materaal.

5.1 P8ckaqlnc, naCI:InG8 a?u msrk$nc. ?.he ●namel shall be packagcu, packeu, antimar~eo
~n accordance wlc..P??-P-id9d. 7*9C level o! packag~n? snail be level A, Be or L ●nG tne
level of Dac<in? snaii oc icvel l.,d, or C, ●s saecif~ed (see 6.2). The enamel shall

be furnzsheu >n l-gallon cans or j-gallon pails AS s?ecsfle~ (see 6.2).

S.1.1 Soecxal rnarkinq. In a~u~tlon to otner =arksrv reuaired on the containers, there
shall be the_?oll ow2r/g statement: ‘zhc volat~le content of the materxal in thxs contaxner
zs not photochcr?acally reactave as defined by Rule 102 o? the SOUtn Coast Alr
mnt u~str~ct.” (See 6.4.)

6. NOTLS

6.1 xntendCL USC. Tnc cnanel covere~ by th%s Specifxcatlon is intended
gray fxn~sn coat on dec~ s~rfaces of 83ApS.

6.2 Oraeranq data. Procurement aocuments should Soecify tne folkuing:

[b) TLtlt’, number, anti Gate of tnis speclficataon.
(b) Spesial sar.~ples required [see 4.2.2) .
(c) Levc: of oac~aylng anti Dack&nq required (See 5.1).
(d) Size of cantalner [see ~.1).
(e) Soecial marhans rca~>rc- (see 5.1).

Quality *anage-

for use 4s ●

but Ixmited
be he:=

by volume,

-..,#\*L& I\’. Cocpositlon by volume.

I lnsxc~~cr,ts Ga1Aons

.rztaniu- tiaOXLGC 2.1 I

Lannulack
.iaqncsi~z sLlicatc 1::;
AiKyG res~n solutxan ~ 23.8 (15.2)*;
Varnash 29.3 (15.M)-
Palnt tninncr I 31.8
Lead na~’~thenatc drxer $

I

0.70
Cobalt nanntnenatc drier 0.55

Total volwse 102.7
I

~’FAgures Xn pars?ntheses refer to volwm of res~n soliJs (nonvolatile).

.

7
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6.7 Changes from previous is=. The symbol ‘9- iv not used in this revision to Ldentify
Cham90s with rosp.ct to tie prsvious issm, duo to the ●xtansavanccs of th. chenges.

}

cuetodi8n8 : Prep&ring ●ctivity:
&my-w Kavy - SH
Navy - M (Projsct 0010-0761)

Air ?orce - 99

User ●ctivities:
Navy - 0S, MC

)
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL OMB Afqmovd
No. 22-R2S5

mS~UCmONS: The purpos? of thts form la 10d~Cit btr)eflcial C=@Mts whsch willhelp●cbkwe procwe-
mertt of swtable ptiucts ● masonab)e CO*t ●d =~*uM ~@JsY. or wUI 0~-jB@ ti-ce -c of the dormmeru

DoD cont?aclofi . ~VetSUJWl I mct~v~ttcs,or manufw=tumrsl vendom *O s- prospective supplier. of the product
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