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MILITARY SPECIFICATION
e CEMENT, INSULATION, HIGH-TEMPERATURE

This specification was approved by the
Departments of the Army, the Navy, and the
Air Force for use of procurement services of
the respective Departments, and supersedes
the following specification:

Navy 32C14h
1 April 1948

This specification consists of this cover
sheet and Navy Department Specification 32C14h,
dated 1 April 1946, together with Amendment-1,
dated 15 October 1948, attached hereto, without
modification.

Copies of this specification may be obtained
upon application to the Bureau of Supplies and

Accounts, Navy Department, Washington 25, D. C.,

. except that activities of the Armed Forces should

) make application to the Commanding Officer,
Naval Supply Depot, Scotia 2, New York. Both
the title and identifying number or symbol should
be stipulated when requesting copies.

) When a request for this specification is
received by a supplying activity, it will be neces-
sary to attach this cover sheet to the pertinent
specitication before issue.
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NAYY DEPARTMENT SPECIFICATION
CEMENT, INSULATION, HIGH-TEMPERATURE

A- AFTLICABLE SPECIFICATIONS AND OTHER FUBLICATIONS o
A-1. Specifications.—The following Navy Department specifications,
gg;i,.mg“e&eaoudmdinviuu& for bida, form & part of this spec-

1 tion:

General Specifications for Iaspection of Material.
39P16—Packaging and Packing for Overseas Shipment:
Section O—General Specibcatioas (JAN-P-100).
$354—Sacks, Multiwall-Kraft-Paper (For Overseas Shipment of
Chemical Compounds).
$3S5-—Sacks, Multiwall-Kraft-Paper (For Domestic Caricad Ship-
ment of ical Compounds).

A-2. Other publications.—The following Bureau of*Supplies and Ac-
counts publication, of the issue in elq::‘on date of inviapu'on for bids,
forms & part of this specification:

Navy Shipment Marking Handbook.
B TYPRS

B-1. High-temperature insulation cement covered by this specification
shall be of the f ing types (see par. H-1):

Type A~Diatomaceous earth or exfoliated mica.
Type B~Rock or mineral wool.
C. MATERIAL AND WORKMANSHIP

C-1. Insulation cemeat shall be composed of suitable high-tempera.
heat.resisting materials as follows: suitable bigh-termperncuce

C-1a. Type A material shall be composed of a dry mixture of suitable -
refractory material ground fine, asbestos fibers, and clay binders, thor-
oughly mixed to obtain uniform distribution of the ingredients.

C-1b. Type B material shall be composed of & dry mixture of rock or
mineral wool fibers, asbestos fibers, and binders, ghly mixed to
obtain uniform distribution of the ingredients.

D. REQUIREMENTS COMMON TO ALL TYPKS
D-1. Qualification (¢ or brand approval).—The high-tem
i under this specification alull“be of ﬁ.r:‘n’:
which has been tested and found suitable for the purpose intended as
determined by the tests specified in section F. (See also par. H-2).

D-2, The cement shall conform to the chemical unry:aobuined oa

the sample submitted for type or brand approval test. -

& REQUIREMENTS AFPLICABLE TO INIXVIDUAL TYPERS

E~1. The composition of the cement shall be such that when properly
ntudﬁm!mhnmitmbeapﬂhdﬁthamdab‘;m
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E-2. The cement shall conform to the following requirements:

TroeA | Troe B
Cooductivity. B.t.0./m. f1./hr./inch/® F. temperature difference
a:;‘:‘mmmtmdml.mmimn.uﬂm °
Tl T - I I kL R R R R I I IR SO -
Couverage (wet). board feet per 100 pounds of dry rial, miai 30“6 20“6
Adbesive properies. the./og. in misimem . &Ll None 30
rinkage, volumetric. wet , pefcest, MAKImuUm.............. 2
Weight, siter being molded and dried. pounds per cubic foot, max- 9 0o
Limum. . eenns e erieeserissacaacazan 3.0 2.0
sfter being snd dried. by plastomerar, 1 /100 milli-
meter, MAKIMUM DENCURLOB. . ... covtiuun it ivtraretanrsonsann 80.0 128.0
Structural streagth alter deing molded and dried, by abrasicn. low
in weight. percent. maximum: : :
After Arst 10 MinULES. ... ... ncetereiniiiirroninionnaaanas 400 40.0
After second 10 Minutes.......coooeeveimirirnnncsnecvassans 0.0 60.0
Change under soaking beat: -
Hard by ol 1/100 millimeter, maximam penetrs.
850 150.0
900 1330
880 120.0
6.0 5.0
10.0 2.0
15.0 10.0
1.0 Nooe
13 2.0
2.0 a0

E-3. Type B.—

E-~3a. The sulfur content shall not exceed 0.50 percent.

E-3b. The shot (globules, nonfibrous material) content shall be not mors
than 10 percent, by weight.

E-3c. When tested by the method described in paragraph F-3a(6), the
cement shall not cause corrosion of the metal test plate.
r. METHODS OF SAMPLING, INSPECTION, AND TRSTS

F-1. Sampling.— .

F-la. Lot.—For pu of sampling, & lot shall coasist of not more
than 50,000 pounds ;} insulation cement of the same type offered for
delivery at one time.

F=1b. Sampling procedure.— :
F-1b(1). Sfm ing procedura for lot pt. tests.—~The Naval in-

spector shall select 4 packages at random from each lot. The 4 paciages
<hall be dumfed in 1 pile, thoroughly mixed, and quartered. Two opposite
quarters shall discarded. The remainder s be thoroughly mixed
and quartered. Fyo opposite quarters shall then be taken as the sample
for lut acceptance tests (see par. F-1b(2)). |

F-1b(2). Sampiing procedurs for production check tasts.—One-hall of
the sample taken as specified in paragraph F-1b(1) from the first lot of
each type offered for delivery by a company. and thereafter one-half of
the sample taken (rom one lot out of each group of 10 successive lots which
have passed the acceptance tests prescribed in paragraph F-2a, shall be
forwarded to the Engineering Experiment Statoa, Annapolis, Md., for
production check tests.

F-2. Tests.—

F-2a. Lot accepiance tests (as the placs of manufaciurs).—~The sample
_selected in accordance with par:!?ph F-1b(1) shall be subjected to the
tests preacribed in paragrapks ¥-3b, F--3¢c, F-3d, und F-3k. 1{ tha-cample
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is found not to conform to the requirements of this specification, the lot
shall be rejected.

F-2b. Production check tasts (at a Government laboratory).—The sample
selected in accordance with paragraph F~1b(2) shall be subjected to the
tests described in paragraphs F-3a to F-3(, inclusive. From the results
of the coverage and shrinkage tests the work value (see par. F—4) shall
be computed. I{ this value is less than that used in determining the service
cost (see par. F-5) for the contract or order, this fact shall be reported
to the bureau con .

F~2b(1). Action in case of failure.—~Except as hereinafter specified,
acceptance and rejection of lots shall nonnall.ly be on the basis of the
sampling, inspection and tests of paragraphs F-1b(1) and F-2a and ac-
ceptance shall not be withheld pending receipt of test reports on production
check test samples. However, upon receipt of an unsatisfactory test
report on a production check test sample, the Naval inspector shall select
additional samples from every subsequent lot offered for delivery. The
samples so selected shall be subrhitted to the Government laboratory, and
shall there be subjected to the test or teats wherein failure was observed.
Lots shall then be accepted only upon receipt of a satisfactory test report
on the samples 30 selected. This additional testing shall be discontinued
and lot acceptance returned to the normal basis of F-ib(l) and F-2a
when 4 successive lots have been accepted.

F-3. Methods of test.—

F~3a. Chemical analyses~Chemical analyses shall be made by standard
methods. The sulfur content of the type B material shall be determined
by the evolution method. .

F-3b. Water of formation.—A weighed quantity of the dry insulation
cement shall be mixed with a weighed quantity ol water. Weighed quan-
tities of water shall be added and the mixture thoroughly kneaded until
the consistency is such as to permit satisfactory application to a surface
by troweling. The water of formation of the cement shall be expressed as
the pounds of water added per pound of dry cement material to atiain
the aforesaid troweling consistency. The results reported shail be the.
average of three mixes.

F-3c. Coverage capacity.—The samples mixed for the water of forma-
tion test shall be empioyed in this test. Three separate determinations
sha{l be made. Immediately after being mixed to a troweling consistency,
the cement shall be troweled into a rectangular trough 8 inches wide and
1 inch deep and of length variable up to 30 inches. The surface of the
cement shall be squared with the top edge of the trough and at both ends
of the area covered. The surface area shall be measured. The coverage
shall be ex_xﬁ:-essed as board feet covered per 100 pounds of dry, unmixed
material. The average of the three determinations made on the samples
from the water of formation test shall be reported in the results of this
test. This sample shall aiso be used for the shrinkage test (see par. F-3d).

F-3d. Shrinkage.—The samples prepared for the coverage capacity
test shall be used for this test (see par. F-3c). Each sample shall be placed
in 2 metal ring mold 10 inches in diameter and 1Y% inches deep, mounted
in a horizontal position on a 12. by 12-inch piece of plate glass. The top
surface of the cement shall be trowcled smooth and a piece of ordinary
writing paper shall be placed thereon. A steel plate 12 inches square by
34 inch thick, with nine equally spaced 3-inch diameter holes in the
central area 10 inches in diameter, shall be then place on top of the mold.
The paper shall be punctuged through the holes and the entire assembly
inverted. The plate glass shall be removed and the surface of the cement
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troweled smooth and leveled with the surface of the moid. The mold
be carefully removed. The perforated plate with the molded cement thmmu
shall be placed on an open shelf of au electrically heated oven and dried to
:i';':';t .;v‘:lrl::da_t ; f;- 1.';10. :‘mphs -haelé beur::euuud vithia 10
ninu i ing an e shrin| reported as the "
uo; 1;. the original \,olume suffered dgng?:ying. percentage reduc
~3¢. Adhesive propertiss.—The adhesive ties of the i !
cement shall be determined on the cement .fm test ap! r::::h '191?:
apparatus consists of a steel plate and a steel ring, each lg‘% inches in
diameter and 3¢ inch thick, centered and held in parallel planes 2 inches
apart, by four studs set in the ring. The inside diameter of the steel rin
is 6}{' inches. The material under test shall be held between the ring an
the plate. A steel disk, with mil scale intact, 6 inches in diameter and 3¢
inch thick, comyletes the surface in the plane of the ring. The adhesion
of the material to the disk shall be measured. The insulation cement shall
be applied to the apparatus as [ollows: The steel ring shall be laid on a
flat, horizontal plate. The ateef disk shall be laid in the hollow of the ring,
its center concentric with that of the ring. The continuous, flat surface
thus presented shall be covered with a 2-inch troweled layer of the insula-
tion cement. Ring, disk, suregor'tmg plate, and cement are dried at 300° F.
to constant weight in an electric oven. The 10}{-inch steel plate shall be
secured in place by the four studs. Hooks shall be screwed into centered
holes on the outside surface of plate and disk. A measured load shall be
applied to the hook in the steel disk while the specimen is suspended from

e hook in the steel plate. Adhesive ties shall be expressed in
pounds of load (to cause rupture of bond) per square inch of sample. The
average of three determinations shall be used.

F-3{. Corrosion-resisiing properties.—The test for determining the
corrosion-resisting properties of heat-insulating cement consists of apply-
ing cement in plastic form to a polished steel teat plate 4 inches wide and
5 inches long. The test plate shall be of clear finish cold rolled strip steel,
0.020 inch thick, American quality quarter hard, temper No. 3, weighing
0.85 pound per square foot. The cement shall be buiit up to a 3-inch thick-
ness on the test plate in 8 wooden mold 4 inches wide and S inches long,
and allowed to stand at room temperature for 30 days. On completion of
the test the material shall be ramoved {rom the test plate. The test plate
shall be immediately cleaned with water, wiped dry, and examined for
corrosion. Corrosion along the edges of the plate will be disregarded.

F-3g. Conductivity.—For this test the sample shall be such as to providi
specimens in the form of disks 8 inches in diameter by 1 inch thick. Con-
ductivity shall be determined on a guarded hot-plate aspantus at several
temperatures on the hot side between 450° and 1,100° F.

F-3h. Physical properties—The tests for determining the physical

perties of heat-insulating cements shall be conducted on samples S by
gr:y 1 inch, cut from the mol-ed disks 10 inches in diameter and 14 inches
thick as used for the shrinkage determinations (see par. F-3d).

F-3i. Hardness by plastometer~Hardness shall be determined on the
plastometer. It consists mainly of two parallel metal disks sup, on
uprights, to which are fastened a thin rod with If-inch diameter ball

int, a measuring gage graduated in 1/100-millimeter divisions, and a
E?l'o'nm weight. A specimen of the material to be tested shall be placed
under the instrument and the J{-inch ball point brought down cn the sur-
face of the specimen until the index hand of the measuring gage makes
two complete revolutions. The kilogram weifht shall be slowly released
{rom its supporting disk and allowed to rest on a shoulder of the ball point
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b&m&ehﬂmtmﬂnnm&em.mdeﬂh that the
b-ﬂva-tndq:—adum specimen shall be read oa the graduated
mn@dﬂml/lmdnmlhmew The results shall be reported
as the average of ten readings. All readings taken i contact with the rock
wool nodule shall be disregarded.
F-3j. Revistancs to ebrasion.—The structural strength of the material
shall be determined by aa abrasion test. In this test, twelve l-inch cube
of material asd twenty-four 3}{-inch oak cubes (specibc
of wood, 0.65) shall be in an oak box having inside dimensions
o 7 by?)(byﬂ(indla.‘l‘hcapum(ol the ok box shall be closed
i be rotated about its own axis at a speed of 60 revolutions per
minuufcrmlo-m'nut:g-wd.. At the end of each 10-minute period, the
test shall be removed from the box and the
percentage loss in 'eight. due to pulverizatios and breakage, shall be

F-3k. Wugﬂ.—w in nds per cubic foot. In the
bo S

case of cements -'a.ht deumoed'n the molded and dried
samples described in dnfm

F~3¢. Pi —The specimens described
in pu'uu F—J,

be placed lIy heated ovens. Duplicate
specimens shall ub)u:tadwbnudwO'ndlm‘F for 6 hours. If the
material under test is recommended for higher temperstures (as in the
case of some cements), the duplicate imens shall be subjected to heats
of 1,200°, 1,500°, and 1,800° F. for 6 rs. After removal from the oven
the specimens shall be examined to determine loss of weight, lineas shrink-
age, and change in hardness.
F~4. Work -lu.—Upon compietion of the tests, & work value shall be
cakulated in the following manner:

CU00-VS) | oot valve,

100
in which:
C-W:; coverage, feet_per inch thickness per 100 pounds

ma
V.S. = Volumetric shrinkage, wet to dry, precent.
F-S. Servics cest.—The service cost will be calculated as follows:
Bid pri
Work valus
Q—hﬁahn( or brand & tests at @ Governmens labove-
odiav\:e”. specified, qualiication (type or brand approval)
muuhllbeoondwwdnthl-:w( Experiment Station, Anna.
Md. These tests shall consist of the tests described in paragraph
‘-JNm 'd.:m that the high-temperature insulation cement is suitable
or Naval use.

C. PACKAGING AND PREPARATION FOR SHIPMENT

G-1. Packing.—
G—la. For domastic shipment.—Unless otherwise specified, the sub-
tz shall be not ¢o exceed 100 pounds net weight in

ng bags or textile laminated nhlpp't:n
bq: wnhﬂbeplddm!wemedsgpoundlutwghtmmulu
d:ppmg-ch.u follows:

U.'.P-:H- uyly oaly for direct vay purchaew..
-'1,‘ i L" wda. 'ltlhan-athlpnah.
W1y
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G-la(l). Crzrd paper lined textile shipping bags and textile laminated

shipping bags shall be as specified by the procuning agency. The creped

g’aper bag liner used shall conform to the requirements for Grade 3 of
avy Depariment Sreclﬁnﬁon 39P16, Section 0 (JAN-P-100).

G~1a(2). Multiwall paper shipping sacks shall be of the sewn open-
mouth or valve type conforming to the ormance requirements of
Navy Department Specification 39P16, Section XVIII (JAN-P-118)
and the construction requirements for typs 7D, of Navy Deparumeat
Specification $3S8. .

G~1b. For overseas shipment.—Unless otherwise specified, the subject
commodity shall be packed in waz:rlqool paper lined textile shipping bags,
or multiwall paper shipping sacks. The net weight of type A material shall
not exceed 75 pounds and the net weight of type B material shall not
exceed SO pounds. . .

G-1b(1). Waterproof paper lined textile shipping bags and textile
laminated shipping bags shall be as specified by the procuring agency.

G-1b(2). Multiwall paper shipping sacks shall be of the sewn n-
mouth or valve type conforming to the performance requirements of Navy
Department Specification 39P16, Section XVIII (JAN-P-118) and the
construction requirements for type 9X, for type A material, and type 2X,
for type B material, of Navy Depertment Specibication 5354,

G-lc. For domestsc() or overseas shs, .—Each bag or sack shall
be of the same size and shall contain- the identical quantity of material.

G-2. Marking.—In addition to any special marking required by the
contract or order, each shipping container shall be mar! in accordance
with the requirements of the Navy Shipment Marking Handbook.

H. NOTES
H-1. Ordering information.—Invitations for bids and contracts or orders
should specify the following:
Title, number, and date of this specification.
'!v';lype required (see par. B-1). |
hether the subject commodity is to be pqchgd and prepared
for domestic or overseas shipment (see sectioa G).
H-2. QUALIFICATION (TYPE OR BRAND APPROVAL).—
UNLE OTHERWISE APPROVED BY THE BUREAU CON-

CERNED, BIDS WILL BE CONSIDERED AND AWARDS MADE'

ONLY FOR BRANDS AND TYPES OF PRODUCTS ON THE
NAVY DEPARTMENT ACCEPTABLE LIST OF APPROVED MA-
TERIALS. THE ATTENTION OF SUPPLIERS IS CALLED TO
THIS REQUIREMENT, AND MANUFACTURERS ARE URGED
TO COMMUNICATE WITH THE BUREAU OF SUPPLIES AND
ACCOUNTS AND ARRANGE TO HAVE THE HIGH-TEMPERA.
TURE INSULATION CEMENT THEY PROPOSE TO OFFER TO
THE NAVY IN THE FUTURE TESTED FOR APPROVAL IN ORDER
THATR'II‘)H%\é MAY BE ELIGIBLE TO BE AWARDED CONTRACTS
OR ORDERS.

H-3. Specifications and other publicalions—where obtasnable—Copies of
Na mmment specifications, Joint Army-Navy specifications, and
th vnavy Shipment arkinF Handbook may be obtained upon ap&hﬂ-
tion to the Bureau of S:Kpm and Accounts, Navy mmnen.t. Wash-
ington 25, D. C., except that Naval activities should application to

! Packing req for & ic ehi t y oaly for ‘lm‘:'l"' purchases.

ot dhy g, pAcking requl o
Eo:‘::-m or':llph-ilda‘. may be in accordasce with best commercial practics.
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the Supply Officer in Command, Naval Supply Depot, Bayonne, N. ;
Wheu regunting specifications, refer to both title and number (or symbol).

H-4. Patent notice.—When Government drawings, specifications, or
other data are used for any purpose other than in connection with a def-
initely related Government procurement operation the United States
Government thereby incurs no responsibility nor any obligation what-
soever; and the fact that the Government may have formulated, furnished,
or in any way supplied the said drawings, specifications, or other data, is
not to be regarded by implication or atherwise as in any manner licensing
the holder or any other person or corporation, or conveying any rights or

permission to manufacture, use, or sell any patented invention that may
in any way be related thereto.

- ShsY.
, {32C14n)
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unendmt f orms a.put ot Nnvy Deputmant Bpecmauon

3B PX,

Page 6, parapraphs R-l ond 14° Delm and nbsﬂtuh?
“H-2, QUALIFICATION (TYPS OR BRAND APPROVAL) %

IN THE PROCUREMENT OF MATERIALS REQUIRING QUALISGS
FICATION (TYPE OR BRAND APPROVAL) THE: RIGHT I
RESERVED TO REJECT ANY BIDS ON-BRANDS O
OF MATERIAL WHIOH HAVE'NOT BERN SUBJECTED
THE REQUIRED TESTS AND FOUND BATISFACTORY: FO
INCLUSION ON THE NAVY DEPARTMENT ACCEPTAB .
LIST OF APPROVED MATERIALS. THE ATTENTION Oﬂ“%
SUPPLIERS 18 CALLED TO THIS REQUIREMENT AND:S
MANUFACTURERS ARE URGED TO COMMUNICATE WITH=?
THE BURBAU O SUPPLIES AND
RANGE TO HAVE ~HE SAMPLES OF THE TTPE OR BRANDS-
OF MATERIAL THEY PROPOSBE TO OFFER-TO THE NAVT‘-
IN THE FUTURE TESTED FOR APPROVAL IN ORDER THA' .
THEY MAY BE ELIGIBLE TO BER AWARDED OONTBACT )‘
OR ORDERS. LT
“H-8. Specifications and other p.mcum.-wum odtainadle.—
Copies of Navy Department specifications, Joint Army-Navy spect-; i«
fications, and the Navy Shipment Marking Handbook may be ob-S3s
tained upon application to the Bureau of Supplies and Accounts;~
Nrvy Department, Washington 25, D. C., except that Naval activ-
!tla should make application to the Supply
Naval Supply Center, Norfolk 11, Ya. When
tions, refer to both title and number (or symbol).’
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