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FEDERAL SPECIFICATION

TUNG OIL, RAW (CHINA. WOOD)

abyifen

(FOR USE IN ORGANIC COATING)

This spemﬁcatwn was approved by the Commissioner, Federal Supply Ssrv-
ice, General Services Adminisiration, for the use of all Federal agenciss.

1. SCOPE AND CLASSIFICATION

1.1 Scope.—This specification covers raw
tung oil suitable for use in paints, varnishes,
enamels, and similar products.

1.2 Classification.—~Raw tung oil ghall be of
one type and one grade.

2. APPLICABLE SPECIFICATIONS,
STANDARDS, AND OTHER PUBLICA-
TIONS

2.1 Specifications and standards.—The fol-
lowing specifications and standards, of the is-
sues in effect on date of invitation for hids,
form a part of this specification:

Federal Specifications:

TT-P-141 — Paint, Varnish, Lacquer,
and Related Materials; Methods of In-
spection, Sampling, and Testing.

TT-P-143 -— Paint, Varnish, Lacquer,
and Related Materials; General Speci-
fication for Packaging, Packing, and
Marking,

PPP-P-31 — Preservatlon, Packagmg,
Packing, and Marking of Material; and
Shipping Ingtructions (Domestie Ship-
ping and Storage).

PPP-P-32 —- Preservation;: Packagmg, :

Packing, and Marking of Material; and
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Shipping Instructions (Domestic Ship-
ments for Immediate Use).

Federal Standards:

Fed. Std. No. 102——Préservation, Pack-
aging, and Packing Levels.

{Activities outside 'the Federal Government may
obtain copies of Federal Specifications and Stand-
ards as outlined under General Information in the
Index of Federal Specifications and Standards and
at the prices indieated in the Index. The Index, which
includes eumaulative monthly supplements as issued,
is for sale on a subscription basis by the Superin-
tendent of Documents, U. 8. Government Printing
Office, Washington 25, D, C.

{Single copies of thiy specification and other prod-
uct specifications requmired by activities outside the
Federal Government for bidding purposes are avail-
able without charge at the General Services Ad-
ministration Regional Offices in Boston, New York,
Atlanta, Chicago, Kansas City, Mo., Dallas, Denver,
San Francisco, Los Angeles, Seattle, and Washmg-
ton, D. C.

(Federal Government activities may obtain copies
of Federal Specifications and Standards and the In-
dex of Federal Specifications and Standards from es-
tablished distribution points in their agenecies.)

Military Stondards:

" MIL-8TD-105 — Sampling Procedures
and Tables for Inspection by, Attri-
butes.

MIL—STD—129-—Markmg for Shlpment
and Storage.
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(Copies of Military specifications and standards
required by contractors in connection with specific
procurement functions should be obtained from the
procuring agency or as directed by the contracting
officer.) .

2.2 Other publications.—The followmg pub-
hcatlons, of the issues in efféct on date of in-

vitation for bids, form a part of thls speclﬁ )

cation:

Consolidated Freight Classification Rules
and Containe‘r Specifications.
= (Application for copies’ should be. -addressed to the

Consolidated Classification Commlttee 202 Chicago
Union Station, Chicago 6, Il1.)

National Motor Freight Classification
Rules and Container Specifications
(No. 11 and No. A-1).

(Application for copies should be addressed to
the American Trucking Association, Inc., 1424 16th
Street NW., Washington 6, D, C.)

3. REQUIREMENTS

3.1 Quantitative requirements.—The tung
oil shall meet the requlrements specified in
table 1. '

TABLE L—Quantitative requirements

Requirements
Characteristics
Minimum | Maximum
Specific gravity, 25°/25° C._| 0.935 0.938
Acid number (aleohol.

benzol} __ .. _________ ——— 8.0
Saponification number _____ 189 195
Unsaponifiable matter

{percent by weight) ___._ —— 0.7
Refractive index at 25° C._.} 1.5165 1.5200
Todine number (Wijs) _._.! 163 ——
Heating test (gel)

(minutes) ______ ... _—— 12
Foots (percent by volume)_| ___. 1.0
Loss on heating at 105° C.

(percent by weight) ____} ____ 0.3

3.2 Qualitative requirements,

3.2.1 Appearance—The tung oil shall be
clear and free from sediment and suspended
matter at 65° C. (149° F.) when examined
by transmitted light. (See 4.3.1.)
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3.2.2 Color—The oil shall be no darker
than a solution of 1.041 grams of ACS
reagent-grade potassium dichromate in 10¢
milliliters of sulfuric acid (sp. gr. 1.84). The
No. 15 tube of the Gardner Color Scale (1953)
or the No. 7' Standard of the Hellige Color
Comparator may be used as secondary stand-
ards. (See 4.3.1.)

3.2.3 Quality—When prepared and exam-
ined as specified in 4.8.1 the oil gel shall be
dry (firm), shall not adhere to the spatula

“when cut, and the ¢ut portions shall erumble-

under pressure of the spatula.

4. SAMPLING, INSPECTION, AND TEST
PROCEDURES

4.1 Sampling.—Sampling shall be per-
formed in accordance with method 102.1 of
Federal Specification TT-P-141.

4.2 Inspection.—Inspection shall be per-
formed in accordance with method 101.1 of
Federal Specification TT-P—141.

4.3 Test procedures.—Tests shall be made
in accordance with the applicable methods of
Federal Specification TT~P-141 and as speci-
fied hereinafter.

4.3.1 The following tests shall be conducted
in accordance with Federal Specification TT—
P-141.

Test Method No.

Acid number (oils) . _________ 507.1
Saponification number o __________ 508.1
Unsaponifiable matter ooo_________ 701.1
Refractive index, e . 437.1
Iodine number of oils and fatty acids_ 506.1
Appearance oo 426.11
Color of transparent liquids

(potassium dichromate seale) _.__ 424,12
Heating test (gel) - ___._ 444.1
Foots test - _____ . __ 518.1
Loss on heating (fatty oils) ___..___ 446.1
Quality test —a o _ 444.2

1 The oil shall be warmed to 656° C. (149° F.) he-
fore examination is made.

2 As secondary standards for color, the Hellige
Color Comparator may be used as well as the Gard-
ner Color Scale {see 3.2.2),
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4.3.2 Specific gravily. — Determine the
specific gravity of the sample at 25°/25° C
by any convenient method that is accurate to
the third decimal place.

4.3.3 Visual and laboratory tests.—Unless
otherwise specified (see 4.3.2) in addition to
the requirements specified in 4.1 and 4.2, the
following requirements shall apply:

4.3.3.1 Lot—For purposes of sampling a
lot shall consist of tung oil from one batch
offered for delivery at.one time,

4.3.3.2 Sampling for inspection of filled
containers at the contractor's plant.—A ran-
dom sample of filled containers shall be taken
by the inspector in accordance with Military
Standard MIL-STD-105 at inspection level I
and acceptable quality level equals 2.5 per-
cent defective to verify compliance with this
specification in regard to fill, closure, mark-

ing and other requirements not involving
tests.

4.3.3.3 Samplmg for tests at a Government

designated laboratory.

4.3.3.3.1 From each inspection lot (see
4.3.3.1), the inspector shall take two con-
tainers at random. From each of the two con-
tainers, 1-quart specimens shall be taken and
placed in separate clean, dry, metal or glasg
containers, and then sealed, marked, and for-
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the activity concerned,

4.3.3.3.2 When requested by the contractor,

‘the inspector shall select sample specimens
-in accordance with 4.3.3.3.1 with the follow-

ing exeeption: Three-quart specimeng shall
be taken instead of 1-quart specimens. Each
3-quart specimen shall be divided into three
equal parts, one part to be delivered to the
contractor, one part to the testing laboratory,
and one part to be held by the inspector in
case of dlspute

4.3.3.3.3 Testing . activity., — Unless other- -
wise specified in the contract or order, the

TT-T-775

- samples taken by the inspector as required

for test purposes shall be forwarded to the
laboratory designated by the procurmg
agency.

4.3.3.4 Inspection of filled containers at the
contractor’'s plant.—Each sample filled con- .
tainer selected as specified in 4.3.3.2 shall be
examined for defects of construction of the
containier and the closure, for evidence of
leakage, and for unsatisfactory markings.
Each filled container shall also be weighed to
determine the amount of contents. Any con-

tainer in the sample having one or more de-
focte, or pnnder reguired ill, shall be reiected,

A%y Va J LB L3 ¥ MUWAT R aally ARSI LR gLL LR,

and if the number of defective containers in
any sample exceeds the acceptance number
for the appropriate sampling plan of Military
Standard MIL-STD-105, the lot represented
by the sample shall be rejected. Rejected lots
may be resubmitted for acceptance tests pro-
vided the contractor has removed or reworked
all nonconforming products.

4.3.3.5 Lot acceptance tests.—~-The samples
selected in accordance with 4.3.3.3 shall be
subjected to the tests specified in 4.4 except
that the laboratory may perform complete
tests on only one sample from each lot pro-
vided sufficient tests are made on the second
sample to verify that both are alike. Lots
shall be accepted or rejected by the inspector
on the basis of the laboratory test report on
the transmitted samples. Rejected lots may
be resubmitted for acceptance tests provided
the contractor has removed or reworked all
nonconforming products.

4.3.4 Alternative inspection.—When sp_eci-
fied (see 6.2), inspecton ghall be made in

-accordance with section 1000 ,of Federal

Specification TT-P-141.

5. PREPARATION FOR DE _—V_ERY

The deﬁmtlons and applications of the vari-
ous levels of packaging and packing protec-
tion shall be in acecordance with Federal
Standard No. 102.
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5.1 Packaging.

5.1.1 Level A.—The tung oil shall be pack-
aged in conformance with Federal Specifica-
tion TT-P-143 as specified for overseas or
domestic shipment. Packaged quantities shall
be specified (see 6.2).

5.1.2 Level C.—The tung oil shall be pack-
aged in commercial containers in accordance
with the manufacturer’s standard practice,
- Packaged quantities shall be as specified (see
6.2).

5.2 Packing.

5.2.1 Level A.—The tung cil, packaged in
accordance with Level A or C, as specified,
shall be packed in conformance with Federal
Specification TT-P-148 ag gpecified for over-
seas shipment.

5.2.2 Level B—The tung oil, packaged in
accordance with Level A or C, as specified,
shall be packed in conformance with Federal
Specification TT-P-143 as specified for do-
mestic shipment. ;

5.2.83 Level C.—The tung oil, packaged in

accordance with Level A or C, as specified,

shall be packed to insure carrier acceptance
and safe delivery to destination in containers
conforming to Consolidated Freight Classifi-
cation Rules and Container Specifications or
to National Motor Freight Classification Rules
and Container Specifications (either No. 11

or No. A-1) or to other carrier regulations:

applicable to the mode of transportation,

5.3 Marking.

5.3.1 Military—In addition to any special
marking required by the contraet or order,
shipments shall be marked in accordance with
Military Standard MIL-STD-129,

5.2.2 Nonmilitary. — Unless otherwise
specified, shipments shall be marked in ac-
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cordance with Federal Specification PPP-P- .

31 or PPP-P-32.

6. NOTES

6.1 Intended use.—Tung oil, commonly
known as china wood oil or simply as “wood
oil”, is obtained by expressing the oil from
the seed of a tree of the aleurites species.
The tung oil covered by this specification is
intended for use in the manufacture of paints,

. varnishes," enamels and other similar types®

of organic coatings.

6.2 Purchasers should exercise any desired
options offered herein, and procurement docu-
ments should specify the following:

(a) Title, number, and date of this specifi-
cation.

{b) When inspection shall be in accordance
with gection 1000 of Federal Speci-
fication TT-P-141.

(¢) Level of packaging and packing re-
quired (see 5.1 and 5.2),

(d) Quantity to be packaged (see 5.1.1 and
5.1.2).

Y

6.3 In section 3 the requirements of major
importance are the specific gravity, refrac-
tive index, iodine number, heating test and
quality tests; no deviations shouid be per-
mitted from these requirements. The other
requirements, while considered necessary, are
not quite so important and slight deviations
might be permitted. Experience has shown

that'it is extremely important in making the’

quality test (4.3.1) that the directions given
be closely followed in every detail. It is ad-
visable to apply the same test to tung oil of
known purity at the same time that the sam-
ple under examination is run.

6.4 Raw tung oil of good quality can gen-
erally be stored in full containers in the dark
for several years without deterioration. How-
ever, when the oil is exposed to the light in
the absence of air, the alpha-elacostearin of
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the oil gradually changes to beta-elaeostearin,

ment may have formulated; furnished, or in any,way,
which separates as a white precipitate. .

P P P data, is not to be regarded by implication or other-
wise, 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

| 6.5 Tung oil should be purchased on a
weight basis, the unit being one pound avoir-

dupois. ; : ) ) 1
3+ ; ’ thereto, ’

Notice. — When Government drawings, speci-
fieations, or other data are used for any purpose other
than in connection with a definitely related Govern-
ment procurement operation, the United States Gov-
ernment thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
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Copies of this specification may be purchased for 10 cents each.

supplied the said drawings, specifications, or other

patented invention that may.in any way be related
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL - GMB fApproval .-

INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will help achieve procure-
ment of suitable products at reasonable cost and minimum delay, or will otherwise enhance use of the document.
DoD contractors, government activities, or manufacturers/ vendors who are prospective suppliers of the product
are invited to submit comments to the government. Fold on lines on reverse side, staple in comer, and send to
preparing activity, Comments submitted on this form do not constitute or imply authorization to waive any

portion of the referenced document(s) or to amend contractual requirements. 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. . :

DOCUMENT IDENTIFIER AND TITLE

NAME OF ORGANIZATION AND ADDRESS CONTRACT NUMBER

MATERIAL PROCURED UNDER A

f . ,

{T)oIRECT GOVERNMENT CONTRACT [_]suBcoNTRacT|:

1. HAS ANY PART OF THE DOQCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
UsSE?

A. GIVE PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES ‘

2. COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

3. 15 THE DOCUMENT RESTRICTIVE?

J res ] No (If *Yes, in what way?)

¥

4. REMARKS

FORM S/N 0102-014+1602
1 JAN 72 . REPLACES EDITION OF 1 JAN 88 wHICH MAY BE USED



