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!’IILITARYSPECIFICATION

UAX, llYD!lOCARBON(FOR ORDNAh!CE USE)

This specification is approved for use by all l)epartments and Agencies
of the Department of Defense.

1. SCGPE AN) CLASSIFICATION

1.1 sco~. This specification covers five types of hydrocarbon waxes—
which are either of a natural mineral origin or derived from petroleum
(see 6.’1).

1.2 Classification. The waxes covered by this specification shall be of
the following types as specified (see 6.2):

Type I -
Type 11 -
Type III -
Type IV -
Type V -

High melting point, flash point and viscosity
Low melting point
Broad melting point range (low to high)
nigh melting point and low needle penetration
Low melting point

)2. APPLICABLE DOCUMENTS

2.1 Issues of documents,. The following documents of the issue in effect on————
date of invitation for bids or request for proposal, form a part of this speci-
fication to the extent specified herein:

. . —. —

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should
be addressed to: Commander, US Army Natick Research and Development
Command, Natick, MA 01760 by using the self-addressed Standardiza-
tion Document Improvement Proposal (DD Form 1426) appearing at the
end of this document or by letter.
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SPECIFICATION

FEDERAL

PPP-B-636 - Boxes, Shipping, Fiberboard

STANDARDS

FEDEkiL

FED–STD-595 - Colors

MILITARY

MIL-STD-105 - Sampling Procedures and Tables for Inspection
by Attributes

MIL-STD-129 - Marking for Shipment and Storage

(Copies of specifications and standards required by contractors in connection
with specific procurement functions should be obtained from the procuring
activity or a+ directed by the contracting officer.)

* 2.2 Other publications. The following documents form a part of this speci-
fication to the extent specified herein. Unless otherwise indicated, the
issue in effect on date of invitation for bids or request for proposal shall
apply: \

AMERICAN SOCIETY FOR TESTING AND MATERLALS #

D 5
D 88
D 92
D 94
D 127
D 664
D 721
D 974
D 1748
D 1959
D 2266

Penetration of Bituminous Materials
Saybolt Viscosity
Flash and Fire Points by Cleveland Open Cup
Saponification Number of Petroleum Products
Drop Melting Point of Petroleum Wax, Including Petrolattim
Neutralization Number by Potentiometric Titration
Oil Content of Petroleum Waxes
Neutralization Number by Color-Indicator Titration
Rust Protection by Metal Preservatives in the Humidity Cabinet
Iodine Value of Drying Oils and Fatty Acids
Wear Preventive Characteristics of Lubricating Grease
(Four-Ball Method)

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)
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NATIONAL

(Application for

MIL-W-13945D

MOTOR FREIGHT TRAFFIC ASSOCIATION, INC., AGENT

National Motor Freight Classification

copies should be addressed to the American Trucking
Associations, Inc., Traffic Department, 1616 p Street, N.W., Washington,
DC 20036.)

IRIIFORM CLASSIFICATION CO??NITTEE, AGENT

Uniform Freight Classification

(Application for copies should be addressed to the Uniform Classification
Comittee, Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)

3. REQUIREMENTS

3.1 Material. The hydrocarbon waxes covered by this specification shall
be either natural mineral waxes or waxes manufactured from petroleum.

3.2 Chemical properties. The hydrocarbon waxes shall conform to the
chemica=equirements spe;ified in table I , when tested as specified in 4.5.

TABLE I. Chemical properties

\ Type I Type 11 Type I_II Type IV VP eV

Acid number, maximum 0.05 0.05 -— 0.10 ---

Saponification number, maximum 2.0 1.5 --- --- ---

Iodine number, maximum --- 1.5 --- 3.0 ---

Benzene-insoluble matter , maximum, 0.05 0.05 1.00 --- 0.,05
percent

Mineral acidity or alkalinity --- --- None --- None

Organic acidity, maximum, percent -— -.- 0.10 --- ---

Oil content, maximum, percent --- -— --- --- 0.5
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* 3.3 Physical properties. The hydrocarbon waxes shall conform to the
physical requirements specified in table II, when tested as specified in
4.5.

TABLE II. Physical properties

Type I Type II Type III Type IV Type V
Min Max Min Max Min Max Min Max Min Max

Melting point, “F
(“C)

Viscosity at 21O”F,
(99”C) S.u.s.

Needle penetration at
77’F(25”c)

Flash point, Cleveland
O.c. OF(OC)

Fire point, Cleveland
O.c. “F(”C)

183
(84)

75

7

500
(260)

575
(302)

192 162 172 162 190 192 197 156 163
(89) (72) (78) (72) (88). (89) (82) (69) (73)

100 --- --- --- --- 80 95 --- ---

16 6 12 --- 30 2 8 --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

3.4 Color. The color of the hydrocarbon waxes (type 1 and 11) shall
be no darker than color No. 30099 of FED-STD-595.

-.

/
3.5 Corrosion protection (all types3. The three test panels shall pass the

Corrosive Protection test after exposure of the panels in the humidity cabinet
for a minimum of 100 hours, when tested as specified in 4.5.

3.6 Steel on steel wear (all types). The wear scar shall not be more than
1.00 mm in diameter when tested as specified in 4.5.

3.7 Put-up_. Unless otherwise specified, the waxes shall be put-up in
11 pound (5 kg) slabs conforming to standard commercial practice.

3.8 Workmanshi~. The finished product shall be clean, homogeneous In
appearance, and free from any foreign matter which may impair its utility.

3.9 Labelin&. Waxes shall be labeled as follows: Suspected carcinogen,
avoid skin contact.

4
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4. QUALITY ASSURANCE PROVISIONS

* 4.1 Responsibility for ins~ection. Unless otherwise specified in the——— -—.—— .--——- -———
contract, the contractor is resp~nsible for the performance of all inspec-
tion requirements as specified herein. Except as otherwise specified in
the contract, the contractor n~y use his own or any other facilities
suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves the
right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary to assure that supplies
and services conform to prescribed requirements.

4.2 Quality conformance ins~ection. Sampling for inspection shall be———._— —.
performed in accordance with N1L-STD-105, except where otherwise indicated
hereinafter.

4.2.1 Component and mterial inspection. In accordance with 4.1 above,
components and mterials shall be inspected and tested in accordance with
all the requirements of referenced specifications, and standards unless
otherwise excluded, amended, modified or qualified in this specification or
applicable purchase document.

4.3 Inspection of the end item.

4.3.1 Examination of the end item. The end item shall be examined for the
defects set forth i=the applicab=subparagraphs at the inspection levels and

\ acceptable quality levels (AQLs) set forth in 4.4. Random samples shall be
‘ drawn from each lot for examination
for delivery defects. The lot size
shall be expressed in units of five
tions in 4.3.1.1 and 4.3.1.2 and in
under 4.3.1.3.

of visual defects, weight and preparation
for purposes of determining the sample size
wax slabs of the same type for the examina-
units of shipping containers for examination

4.3.1.1 Examimtion of the end item for visual defects. The sample unit
for this examination shall be one wax slab, as applicable.

Examine Defect

Color (types I and II only) Darker than color chip No. 30099.

Construction Not put-up in slabs as applicable.

Workmanship Not clean.
Not homogeneous in appearance.

5
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4 .3.1.2 ~xamination for net wei~h~. The sample unit for this examimtion
shall be one wax slab. The lot shall be unacceptable if the average sample
net weight is less than specified.

* 4.3.1.3 Packagi~J~~ection. An examination shall be made to determine
that the pa;k—ing and marking comply with the section 5 requirements. Defects
shall be scored in accordance with the list below. The sample unit shall be
one shipping container fully prepared for delivery except that it need not be
closed. Examination for closure defects shall be made on shipping containers
fully prepared for delivery. The lot size shall be the number of shipping
containers in the end item inspection lot.

Examine Defect— .

Marking (exterior) Omitted, incorrect, illegible, of improper
size, location, sequence or method of
application.

Materials Any component missing, damaged or not as
specified.

Workmanship Inadequate application of components, such as:
Incomplete closure of container flaps, loose
strapping, improper taping or inadequate
stapling.

Bulged or distorted containers.
\

Content Number of slabs of wax per shipping containex
is more or less than required. J/

~/ For this defect, one shipping container in the sample shall be examined.

4.4 ~nspection levels and acceptable quality-levels (AguLs)for examina-
tion. The inspection levels for determining the sample size and the
acceptable quality levels (AQLs) expressed in defects per 100 units shall
be as follows:

Examination yara- In~ection le~l AQL.— ——..— .- —— — —— — ——

4.3.1.1

4.3.1.2

S-3

S-2

2.5

N.fi.

4.3.1.3 S-2 2.5

6
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4.5 Testin~ of the end item. A composite sample of the end item shall..— ——.__.. -.-—..--—---
be tested for the characteristics listed in table III for each lot. For
purposes of samplins, a lot shall consist of the finished hydrocarbon wax
of one type aade in a sin~lc batch. The sample unit for testing shall be
a 2-pound (0.91 kg) composite. The sample size shall be as indicated below.
The portions selected for the composite sample shall be melted together, mixed
thoroug!dy an<~cast in a mold prior to testin:. The composite sample shall
be stored in a clean, dry, sealed container for testing. Care shall be
exercised to prevent contamination or alteration of che composite during
the sampling, compositin~, stora:e and testing. All test reports shall
contain the individual values utilized in expressing the final result.
The lot shall be unacceptable if the composite sample fails to meet any
specified requirement.

Lot sizeQ~_unds) Sam}le size-_ -—-— --— .— ——

800 or less 2
801 up to and including 22,000 3
22,001 or more 5

‘!
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)
4.6 Test procedures..—.

* 4.6.1 Determination of acid number (ty~es I, II and IV only). The acid_——.
number shall be determined in accordance with AST?lMethod D 974 except that
the weighed sample shall be dissolved in 50 milliliters (ml) of hot xylene
before starting the test. If difficulty is encountered in observing the end
point of titrations, ASTYl?letl~odD 664 shall be used with the above modifica-
tion.

* 4.6.2 Determination of s~onificatio~ number (types I and II only). The
saponification number shall b= determined in accordance with=?le~hod D 94,
ex;ept that an accurately weighed sample of approximately 10 grams (g) shall
be taken and dissolved in 50 ml of hot xylene before beginning the test.

* 4.6.3 Determination of iodine numbe_r (types 11 and IV only) . The iodine— .—.
number shall be determined in accordance with ASTM Method D 1959.

4.6.4 Determination of benzene-insoluble matter (types 1, II, III and V).— —— .

4.6.4.1 ~e~ I, II and 111. An accurately weighed portion of approximately
5 grams of the sample shall be dissolved in about 200 ml of bex?zene on a steam
ba~h. The solution shall be filtered through a tared Gooch crucible which has
previously been heated and washed with hot benzene. The wax which adheres to
the beaker shall be dissolved in hot benzene. The washings shall be transferred
to the crucible and the crucible washed with hot benzene until the residue and ~.-
crucible are wax-free. The filtrate of type III wax shall be saved for further
use as specified in 4.6.5 and 4.6.6. The crucible and contents shall be dried
for 1 hour at 100° to 105”C, cooled in a desiccator, and weighed. The Gain in
weight of the crucible shall be calculated to percentage of benzene insoluble
material.

4.6.4.2 Type V only. Use clean medium porosity glass filtering crucibles
which will allow 20 ml of hot benzene to flow through them, under suction,
within 15 seconds or less. Condition the crucibles prior to use as follows:
wash three (3) 20 ml portions of hot benzene thru the crucible with the aid
of suction, wash one (1) 20 ml portion of acetone through the crucible, back wash
the crucible with one (1) 20 ml portion of acetone, dry the crucible in an
oven, cool the crucible in a desiccator, weigh the crucible and record weight,
return crucible to oven and maintain at 100 ~ 5° C until used.

Weigh approximately 5 grams of the sample to the nearest 0.1 milligram
and transfer to a 400 ml beaker. Add approximately 250 ml of benzene to the
beaker. l)issolve the wax in the benzene solvent by placing the beaker and

)
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contents on a steam bath and heat at a temperature of 65° C minimum. Continue
heating until the wax dissolves (stirring maY be used) . Filter the hot
solution through the previously conditioned and tared hot crucible with the
aid of suction. :~aintain the crucible and contents at above 60° C to Prevent

tilewax from comin~ out of the solution. L’sea heat gun or other commercially
available equipment to maintain the temperature of the benzene solutlon.
Wash the wax which adheres to the beaker with hot benzene and transfer the
\.ashings to the crucible. \Jash the crucible with hot benzene until the
residue znd crucibl~ are free from wax, or until approximately 5 ml of the
washings, when evaporated to dryness, leaves no residue.

Retain the filtrate for the determination of acidity or alkalinity as speci-
fied in 4.6.5. During filtration air must not be sucked through the crucible.
This is to prevent the air from cooling the filtering surface which could
cause the wax to come out of solution and clog the crucible. Dry crucible
and contents in an oven for 30 minutes at 100° C to 105° C, cool in a desiccator,
and weigh. The percentage of benzene insoluble matter is calculated as
follows:

percent insoluble matter = 100A
B

Where: A = increase in weight of filtering crucible, in g
B = weight of sample, in g

4.6.5 Determination of mineral acidity or alkalinity—— . (types III and V). The
filtrate from the determination of benzene-insoluble matter (see 4.6.4) shall
be transferred to 500 ml separator funnel, and the flask rinsed with two
10 ml portions of benzene. Twenty-five milliliters of distilled water shall
be added to the funnel, the mixture shaken, the phases allowed to separate,
and the aqueous layer withdrawn. The procedure of adding water, shaking, and
separating shall be repeated two or more times. The aqueous extracts shall
then be combined, and tested with blue and.red litmus papers of such sensitivity
that their colors are completely changed in one minute by N/250 sulfuric acid J
or sodium hydroxide solutions, respectively. If inorganic acidity or alkalinity
is present, it shall be determined by noting if the water extract changes the
color of either paper within 30 seconds.

4.6.6 ~etermination of organic acidity (type III only). Three drops of
phenolphthalein indicator shall be added to the water extract obtained as
directed in 4.6.5 and the solution titrated with an accurately standardized
sodium hydroxide solution, approximately N/IO. A blank determination shall
be made of the same quantities of benzene and water as were used in dissolv-
in~ and extracting the sample. Any organic acidity shall be calculated to
percentage of acetic acid in the sample as follows:

10

Downloaded from http://www.everyspec.com



*

*

‘)

*

MIL-W-13945D

Percentage of acetic acid = 6.0 (A - B) N.—— — .—.
w

Where:

A = ml of sodium hydroxide solution used in determination.
B = ml of sodium hydroxide solution used in blank.
IJ= normality of sodium hydroxide solution.
W = weight of sample.

4.6.7 Determination of melting point (all types . The melting point shall be—-.—-
determined in accordance with ASTM l?ethod D 127.

4.6.8 Determination of viscosity at 98.9° C (types I and IV only) . The
viscosity shall be determined in accordance with ASTM Method D 98 using the
Saybolt Universal Viscosimeter modified as follows: A portion of approximately
150 grams of the sample shall be transferred to a 400 ml beaker and melted,
the application of heat being so controlled that the temperature of the molten
material does not exceed 100”C. The molten wax shall be filtered through a’
100-esh strainer into the oil tube of a Saybolt Universal Viscosimeter
until it overflows into the gallery. The receiving flask shall be surrounded
with transparent oil bath maintained at a temperature of 99 ~ 2° C. At least
two determinations shall be made of the viscosity, and the average of
the results shall be reported to the nearest second.

4.6.9 Determination of~enetration at 25° C (ty}es I through IV only~. The
penetration shall be de~mined in accordance with ASTM Method D 5 using a
total weight of 100 grams for types I, II and IV wax$ and a total Of 200 gram
for type III wax.

4.6.10 Determlmtion of flash point (type I Only). The flash point shall
be determined in accordance with ASTM Method D 92.

4.6.11 Determination of fire point (type I only). The fire point shall be
determined in accordance with ASTM Method D 92.

4.6.12 Determination of oil content (type V only). The oil content of
the wax shall be determined in accordance with ASTM Method J)721.

4.6.13 Determimtion of corrosionfl:otection (Humi&ity Cabinet). The_ —.— ..-
corrosion =t~ve properties shall be determined in accordance with ASTM
?lethodD 1748 with the following changes:

11
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(a) Coatin~ Test Panels: Three test panels shall be immersed in the
molten compound, mintalnzd at the recommended temperature for application;
until the temperature of the panels reach that of the compound. The panels
shall then be withdrawn mechanically at the rate of four inches per minute so
that a film of compound 1.5 + 0.2 roils in thickness shall adhere to the panels,

(b) Film Thickness: Tile thickness of the applied film may be de-
termined by using similar panels dipped in the same manner and using tl~e
specific sravity-weigl~t surface area method or any other suitable method.

(c) The panels should b~ allowed to hang for approximately 16 tlours
before beins placed in the Ilumidity cabil~et.

(d) On completion of tiletest, the compound shall be removed by a
suitable solvent and the panels evaluated as specified.

4.6.14 Steel on steel wear. ‘1’Ilistest shall be determined in accordance.——.
with ASTlltlethod D 2266.

5. PACKAGING

5.1 Packing. Packing shall be level A, B, or C, as specified (see 6.2).

* 5.1.1 Level A. Five slabs of wax of one type only, put up as specified——
(see 3.7), shall be packzd in a snug-fitting fiberboard shipping container
conforming to style CSSC, grade V2S of PPP-E-636. Each slab of wax shall be
completely separated with “a sheet of polyethylene film or other material in \
‘such a manner as to effectively prevent adjacent slabs of wax from sticking
together. Each shipping container shall be closed in accordance with method III,
waterproofed in accordance with method V, and reinforced as specified in the
appendix of PPP-B-636, except that the inspection shall be in accordance with
4.3.1.3.

* 5.1.2 Level B. Five slabs of wax of one type only, put up as specified
(see 3.7)7~h~be packed in a snug-fitting fiberboard shipping container
conforming to style CSSC, type CF, (variety SW) or SF, class domestic, grade 275
of PPP-z-636. Each slab of wax shall be completely separated with a sheet of
polyethylene film or other mterial in such a manner as to effectively
prevent adjacent slabs of wax from sticking together. Each shipping container
shall be closed in accordance with method 11 as specified in the appendix of
PPP-B-636, except that the inspection shall be in accordance with 4.3.1.3.

* 5.1.2.1 Weather-resistant fiberboard container. When specified (see 6.2),——— —
the fiberboard shipping container shall be grade V3C, V3S, or V4S fiberboard
box fabricated in accordance with PPP-fl-636 and closed in accordance with
method III as specified in the appendix of PPP-13-636, except that the inspec-
tion shall be in accordance with 4.3.1.3.

12
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5.1.3 Level C (Commercial Packing) . Nax shall be packed in a manner to——
insure carrier acceptan= and safe delivery at destination at the lowest
transportation rate for such supplies. The quantity per shipping container
shall be the same as that normally used by the contractor for retail dis-
tribution. Containers shall comply with Uniform Frei~ilt Classification
or National !lotor Frei~ht Classification, as applicable.

5.2 Markin&. In addition to any special marking required by the contract,—.
shipping containers shall be marke(? in accordance with l!IL-STD-129.

6. NOTES

6.1 Intended use. The hydrocarbon waxes covered under this specification—— —
are intended for use as follows:

Type I - for use with
Type II – for use as a
Type III - for use as a
Type IV - for use as a
Type V - for use as a

polychloronaphthalene as an inert filler.
protective lubricant for 20-Imnammunition.
component material of inert sealing compound.
component material of inert sealing compound.
component material in a liner.

Ordering data. Procurement documents should specify the following:

(a) Title, number, and date of this specification.
(b) Type required (see 1.2) .
(c) Selection of the applicable level of packing (see 5.1).
(d) When weather-resistant grade fiberboard shipping

containers are required for level B packing (see 5.1.2.1).

Changes from previous issue. The margins of this specification are
with an asterisk (*) to indicate where changes (additions, modifications,
corrections, deletions) from the previous issue were made. This was done as a

6.2

-.\

1

* 6.3

,- -— -

marked

convenience only and the Government assumes no liability whatsoever for any
inaccuracies in these notations. Bidders and contractors are cautioned to evaluate
the requirements of this document based on the entire content irrespective of the
marginal notations and relationship to the last previous issue.

* 6.4 }letric equivale~ts. Metric equivalents, indicated in parentheses through-
out this document, are based on practices, conversion factors, and symbols speci-
fid in ASTN E 380 Standard for lietric Practice, and are for information only.
In each instance, the value stated in US customary.units shall be controlling.

13
.

)

Downloaded from http://www.everyspec.com



Custodian:

Army - GL

Review activities;

Army - ?ID, AR
DLA - GS

User activities:

Navy -0s, Mc, Sll

PIIL-w-13945D

Preparing activity:

Army - GL

Project No. 9160-0060

\

14

Downloaded from http://www.everyspec.com



STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL I
INSTRUCTIONS:This form is provided to solicit beneficial comment-s which may improve this document and
enhance its use. DoD contractors, government activities, manufacturers, vendom, or other prospective users of
the document are invited to submit comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. If
there are additional papers, attach to form and place both in an envelope addressed to preparing activity. A
response will be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be completed.
NOTE: This form shall not be used to submit requests for waivers, deviations or clarification of specification
requirements on current contracts, Comment-s submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

~OCUMENT IDENTIFIER (Number) AND TITLE

41L-W-13945D Wax, Hydrocarbon (For Ordnance Use)
IAME OF ORGANIZATION AND ADDRESS OF SUBMITTER

2 vENDOR ❑ uSER ❑ MANUFACTURER

❑ HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REOUIRED INTERPRETATION IN PROCUREMENT

ISE? ❑ IS ANY PAFIT OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.

A, GIVE PARAGRAPH NuMBER ANO WORDING

S. RECOMMENOEO WOROING CHANGE

C. REASON FOR RECOMMENOEO CHANGE(S)

‘. REMARKS

;UBMITTf D BY (Printed o? typed mme and addreu – Optional) TELEPHONE NO,

‘DATE

.- ----
EOITION OF 1 JAN 72 WILL BE USEO UNTIL EXHAUSTEO.

Downloaded from http://www.everyspec.com



FOLD

DEPARTMENT OF THE ARMY
US ARMY NATICK RESEARCH and DEVE1OPMENT COMMAND

NATICK, MASSACHUSETTS 01760

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE $300

DRXNM-TW

POSTAGE ANO FEES PAID

DEPARTMENT OF THE ARMY

DOD. 314

Commander

US Army Natick Research and Development Command

ATTN: DRXNM-TD C
Natick, MA 01760

\

NATICK OP 1 JUL 77

FOLO

Downloaded from http://www.everyspec.com


