U.S. Department of Commerce
National Institute of Standards and Technology
(formerly National Bureau of Standards-NBS)

Product Standard PS15-69
Custom Contact-Molded Reinforced-Polyester
Chemical-Resistant Process Equipment

Product Standard PS15-69, ‘Custom Contact-Molded Reinforced-Polyester Chemical-Resistant Process

Equipment’ was withdrawn by the U.S. Department of Commerce on January 20, 1982.
LIE I B R O B ]

The following are select ASTM standards that were used to replace withdrawn PS15-69:
o ASTM D2996, Specification for Filament-Wound Reinforced Thermosetting Resin Pipe

o ASTM D3299, Filament-Wound Glass-Fiber-Reinforced Thermoset Resin Chemical-Resistant
Tanks

o ASTM D4021, Glass Fiber-Reinforced Polyester Underground Petroleum Storage Tanks

o ASTM D4097, Contact-Molded Glass-Fiber-Reinforced Thermoset Resin Chemical-Resistant
Tanks

These standards are under the jurisdiction of Committee D20 on Plastics and under the direct responsibility
of Subcommittee D20.23, Reinforced Plastic Piping Systems and Chemical Equipment.

For assistance and additional information on other related standards, subcommittee sources and
copies, please contact:

American Society for Testing and Materials (ASTM)

100 Barr Harbor Drive

West Conshohocken, Pennsylvania 19428-2959, USA

Telephone: (610) 832-9500/-9585

Fax: (610) 832-9555; Information Center E-Mail: infoctr@astm.org
http: //www.astm.org (click on standards, technical committees, et al)

Staff Manager for ASTM Technical Committee D20 on Plastics
Telephone: (610) 832-9721; Technical Committees Fax: (610) 832-9666

% ok ok ok ok ok ok ok &

The following organizations can provide assistance, additional information and sources , contact:

Plastics Pipe Institute-PPI (formerly Thermoplastic Pipe Division of the Society of the Plastics Industry),
1825 Connecticut Avenue, NW, Suite 680, Washington, DC 20009, USA; Telephone: (202)462-9607; Fax:
(202) 462-9779; http://www .plasticpipe.org and, the Society of the Plastics Industry (SPI), 1801 K Street,
NW, Suite 600, Washington, DC 20006, USA; Telephone: (202) 974-5200; Fax: (202) 296-7005;
Internet: http://www.socplas.org .
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National Bureau of Standards

Status Regport on Voluntary Product
Standards

AGENCY? National Bureau of Standards:
Commerce.

ACTION: Maintenance, retention,
replacement, and withdrawal of certain
voluntary product standards

On August 19, 1980, the Depariment of
Commerce (Department) anrounced in
the Federai Register (45 FR §5250-2) the
stalus of 80 doc¢uments classified as
Voluntary Product Standards. The

* announcement was made in accordance

with the revised Procedures for the
Development of Voluniary Product
Standards (15 CFR Part 10). Secticn
10.0{b) of the Procedures specifies six
criteria that must be met for the .
Dcpartment to sponsor the development
or maintenance of a Voluntery Product
Standard.

Numerous requests to retain or
maintain varicus standards were
received in response to the August 19,
1980. notice. A number of the requests
specified relention of standards for
fixed periods of time that have now
elapsed. The current status of all such
standards is indicated below.

Based on proposals from the
proponent organizations identified after
the following tiiles, the following
product standards will continue to be
sponsored by the Department:

PS 1-74, Construction and Indusleial
Plywood; American Plywood Association
P'S 20-70, American Softwood Lumber
Slandard: American Lumber Standards
Committce
'S 72-76, Toy Salely; Toy Manufacturers of
America
'S 73-77, Curbonated Soft Drink Bottles;
Glass Packaging Inslitule
TS 231, Propased Voluntary Product
Standard, Production of Carbonated Sofl
Drinks In Glass Dottles: National Soft Drink
Association
Based on documented activity witkin
4 private standards-writing
organization, the following standards
will be retained by the National Bureau
of Standards for the periods of time
stated below to permit the orderly
transfer of sponsorship of such
standards from the Department to the
identified organizations. The periods of
time stated belovr shall commence from
the date this notice is published in the
Federal Register and supersede the
periods of time stated for those
standards in the August 19, 1980 nolice.

I'S 30-70. Schou! Chalk: the Cruyan, Water
Color and Cralt [ngtitute, Inc; 8 months
PS5 36-70. Body Measurements for the Sizing
of Boys’ Apparel; Mail Order Association

of Americs: 12 months

Er—— R e D el
PS 42-70, Dody Measurements for the Sizing
of Women's Paiterns and Appatel; Mail
Order Assaciation of America: 12 months
I'S 45-71, Bady Measurements for the Sizing
of Apparel for Young Men {Students); Mait
Order Association of America: 12 months
PS 46-71. Flame-Resistant Paper and .
Paperboard: American Society for Tesling
and Materials: 8 months
PS 51-71, Hardwood and Decarative
Plywood: Hardwood Plywood

Manufacturers Association: 12 months

PS 54-72, Body Measuremenls for the Sizing
of Girls’ Apparel: Mail Order Associatinn
of America: 12 months

PS 63-75, Latex Foam Maitresses for
Hospituls; American Society for Testing
and Materials: 12 months

PS 64-75. School Paste; The Crayon Water
Color and Cralt institute, Inc.: 6 months

PS 65-75. Paints and Inks for Art Education in
Schools: The Crayon, Water Color and
Craft Institute, Inc.: 6 months

PS 67-76, Marking of Gald Filled and Ralled
Gcld Plate Articles Other Than
Waltchcases: Jewelers Vigilance
Committee: 24 menths

PS 68-76, Marking of Articles Made of Silver

-~ in Combingtion with Guld; Jewelers

Vigilance Commiitee; 24 months

PS5 €9-76, Marking of Articles Made Wholly
or in Part of Platinum; Jewelers Vigilance
Commitiee: 2 months

PS 70-76, Marking of Articles Made of Karat
Gold: Jewelers Vigilance Committee: 24
months .

PS 71-76. Marking of Jewelry and Novelties
of Silver: Jewelers Vigilance Commitlee; 24
maonths :

CS 98-62. Artsls Qil Paints: Artists Equity
Association, Inc.: 6 manths

5 130-60, Color Materials for Art Education
in Schools; the Crayan. Water Color and
Craft Insilule, Inc.; 6 months

C5-151-50, Body Measurements for the Sizing
of Apparel for Infunts, Babics, Toddlers
and Children (for the Knit Underwear
Industry): Mail Order Associaticn of
America; 12 months

R 192-63, Crayons and Relaled Art Materiuls
for School Use (Types. Sizes. Packages and
Colors); The Crayon. Water Calor and
Craft Institute, Inc.; 6 months
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. The following standard has been
replaced by a standard being developed

or published by a private standards-
wriling organization and, therefore,
Depariment of Commerce sponsorship is =
no longer need for it: ' IS

'S 17-69. Polyethylene-sheeting oL

(construction. industrial and agricultural s

. applications); Socicty of the Plastics
Industry .

L]

In the absence of any request for .
relenlion or maintenance, the following
standards are withdrawn: :
P'S 13-68. Uncorded Slab Urethane Foam for

Bedding and Furniture Cushioning =~~~ 4
P'S 15-69. Custom Contact-Molded Reinforced -

Polyeatyer Chemical -Resistant Process .}

T

Equipment '.__f-}‘
'S 23-70. Hurticultural Grade Perlite P
. -"‘-'!.‘

&
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5 24-70, Melumine Dinnerwire {Afpha.
Caelluluse Filled) for Howschold Use
"8 25-70, Heavy-Duty Alpha-Collulose-Fitled
Melamine Tableware
I 2770, Mosaic-Parquet Hirwoad Shae
Flooring
P'S 20-70. Plastic | leat-Shrinkabie Film
#S 11-70. Polstyrene Plaslic Sheet
PS 4-70. Flearinated Ethylene-Propylene
(FEP) Plastic-Lined Steel Pipe and Fitlings
PS 52.71, Poiytetrafluorethylene (PTTE)
PS 33-72, Gluss-Fiber Reinforced Polyester
Structural Plastic Panels
1’5 56-73, Structural Glued Laminated Timbesr
'S 57-73, Cellulosic Fiber Insulation Board
P"S 58-73, Basic Hardboard
I'5 59-73, Prefinished Hardboard Puneling
'S 60-7). Hardboard Siding
PS 62-74, Grading of Diamond Powder in
Sub-Sieve Sizes
CS 136-55, Insect Wire Screcning
CS 192-53, General Purpose Vinyl Plastic
Film
CS 201-55, Rigid Polyvinyl Chloride Sheels
CS 227-59, Polvethylene Film
CS 245-62, Vinyl-Melal Laminates
CS 257-63. TFE-Fluorocatbon
(Polytetrafluorethylene) Resin Malded
Basic Shapes
S 268-65, Hide-Trim Pattern for Domestic
Catllchides
CS 274-66, TFE-Fluorocarbon Resin Sintered
Thia Coatings for Dry Film Lubrication
R2-62, Bedding Products and Components
In accordance with § 10.1(e) of the
revised Procedures for the Development
of Voluntary Product Standards and by
agreement with the Consumer Product
Safety Commission, the Department will
retain sponsorship of the following
Voluntary Product Standard for the
period of time slated below o allow [or
arrangements to be made for its
sponsorship by a private standards
writing organization.
PS5 66-75, Salety Requirements for Home
Piaypround Eguipment: 12 months
For further information contact Eric A.
Vadelund, Office of Engincering
Standards, National Bureau of
Standards, Washinglon. D.C. 20234,
Telephone: (301) 921-3272.

Dated: January 13, 1982,
Ernest Ambler.
Director,

[FR Dnc. 82-1316 Filed $=14-42 A 45 amif
BILLING COOE 3510-13-M
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PRODUCT STANDARDS

Product Standards are published voluntary standards that establish (1) dimen-

sional requirements for standard sizes and types of various prodncts, (2) tech-

nieal requirements for the product, and (8) methods of testing, grading, and

marking these products. The objective is to define requirements for thess products

in accordance with the principal demmands of the trade. Product Standerds are

ggbnahed by the National Bureau of Standards of the U. 8. Department of
mmerce,

Development of a PRODUCT STANDARD .

The Burean's Office of Engineering Standards Services works closely with busi-""-
ness firms, trade ofganizations, testing laboratories, and other appropriate groups _.
to develop such standards. (A group interested in developing a Produst Standerd -

may submit a written request to the Ofice of Enginesring Standards Bérvices,
Nationnl Bureau of Standards) After determining that the desired standard
would be technlcally feasible and In the public interest, .a ‘specific.proposal {a
developed In consultation with interested trade groups and cireulatéd for industry
consideration and comment. ' ’ .

. :
Subsequently, n Standard Review Committee is established to review the pro- -

posed standard for conformance with the Department of Commerce prodedures:
The committee inclndes qualified representatives of producers, distributors, and
users or consumers of the produet. When approved by the committee, coples of
the recommended standard are distributed for consideration 'and acceptance.
Yhen the acceptances show general agreement by all segments of the industry,
and when there {a no substantive objection deemed valid the National Bureau
of Standards, the Bureau announces approval of the Product Standard and pro-
ceeds with its publication.

Use of a PRODUCT STANDARD

Product Standards are developed for the maximum use ¢f industry by ensuring

that producers, distributors, and users or consumers cooperate in the development

of & voluntary Product SBtandard. The adoption and use of 2 Product Bianilard is

voluntary. Product Standards are used most effectively in‘conjunction with legal
instrumentalities such as building codes, purchase orders; and sales éontracts.
When 2 standard is made part of such & contract, compliahdé with the standard

i
¥

is enforceable by the buyer or the seller along with other provisions of‘tha .

contract. There ia no governmental reguiation or controliinvolved. -

Purchasers may order products that comply with Produof, Siandards and deter-

mine for themselves that their requirements are met. Mére often, mandfacturers

refer to the atandards in sales catnlogs, advertising, involces, and labels on the .

product. Commercial Inspectlon and testing programsere -slso. employed for
greater effectiveness together with grade labels, hallmar¥s and certificates. Such

»

and sellers. N v

assurance of compliance promotes confldence and unde mglgg- between buyers -

"
.t .h
L 2l

- 't
EFFECTIVE DATE

4
Having been passed through ‘the regular procedures of the Office of
Engineering Standards Services, National Burean of Standards and ap-
proved by the acceptors hereinafter listed, this Product Standard |
iszued by the National Bureau of Btandards, effective .

November 15, 1060. (See sebtion 6.) \
Lewis M. Branscomb, Director

Nat. Bur. Stand. (U.8.), Prod. Stand, 15-69, 28 pages (June 1970)
CODEN: XNPSA



Voluntary Product Standard PS 15-69

Custom Contact-Molded Reinforced-Polyester
Chemical-Resistant Process Equipment

toch (This voluntary standard, initinted by the Soclety of the Plastics Industry,
and Ine.. hns been developed nuder the Procedures for the Decelopment of Voluntary

tucts Product Btandards, Imblluhed by the Department of Commerve. Bee section 7,

" :re History of Project, for further information.)

it of 1. PURPOSE

1.1. The pu of this Product Standard is to establish on a
national Lasis the standard sizes and dimensions and significant

buﬁ- .- uality requirements for commercially available glass-fiber-rsinforced

oups . chemical-resistant process equipment for chemical service. The infor-
dard * % mation contained in this Procfuct Standard will be helpful to pro-
rdees, cucers, distributors, and wsers and will promote understanding be-
2{!}2 ! tween buyers and sellers.
istry : 2. SCOPE
_ 2.1. This Product Standard covers materials, construction and
pro- - workmanship, gl;rical properties, and methods of testing reinforced-
ures: polyester materials for process equipment and auriliaries intended for
Jod . use in aggressive chemical environments, including but not limited to
ince. ¥1Ee, ducts, and tanks. The Standard is based on the technology of
stry, abrication by hand lay-up or contact pressure molding. Methods for
reau identifying products which comply with the requirements of this
pro- Standard are included. .
2.2. This Standard does not cover: (1) resins other than polyes-
ters, (2) reinforcing materials other than glass fi (8) laminate
ring constructions, or (4) filament wound fabrication methods. (The in-
nent , dustry has initiated the development of additional standards to cover
rdfs thess itema.)
ooal 3. REQUIREMENTS
lard 31. General
Jthe . 3L1. Terminology—Unless . otherwise indicated, the plastics
terminology used in this Standard shall be in accordance with the
ster- definitions given in American Society for Testing and Materials
rer SASgZ Designation D888-69, Standard Nomenclaturs Relating to
;.f:{ 312, General description—This Standard describes glass-fiber-
yers reinforced process equipment for chemical service. Other materials
i may be for reinforcement of the surface exposed to the chemical
- environment. This Standard is not intended to cover selection of the
— exact resin or.reinforcement combination for use in c:fecif_ic chemical
and structural ﬁnditions.dilx?or recommended chemical resistance test
procedures, see the appendix.
3.2. Materials

- 321, Resin—The resin used shall be of a commercial grade and

shall either be evaluated as a laminate by test (see appendix for a

{ recommended test) or determined by previous service to be acceptable
for the environment.

32.2. Fillers and pigments—The resins used shall not contain

iLater issues of ABTM publications specified In this Product Standard may be
et PR ety St et S RS
8 9 L i } 4
Materials, 1916 RnP:i Street, Philadelphin, Pa, 19108, s

1
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fillers except as required for viscosity control or fire retnrdance. Upto
5 percent by weight of thixotropic agent which will not interfers with
visual inspection may be added to the resin for viscosity control.
Resins may contain pigments and dyes by agreement between fabri-
cator and purchaser, recognizing that such additions may interfere

with visual i ion of laminnte ‘?uality. Antimoi}y compounds or
other fire retardnnt agents may be ndded ns required for improved fire
tance. .

32.3. Reinforcing materlal—The reinforeing materinl shall be a
commercial grade of glass fiber having n coupling agent which will
provide a suitable bond hetieen the glnss reinforeement and the resin.

324. Surfacing materials—Unless otherwise agreed upon be-
tween fabrieator and purchaser, material used ns re1nfomit:lg on the
surfnce exposed to chemieal attack shall be a commercinl grade chemi-
cal-resistant glass having n coupling agent. :

Note: The use of other fibrons materials such as acrylio and poly-

ester fibers and asbestos may affect the values obtained for
the Barcol hardness of the surfacs. .
. 33 Laminate—The laminate shall consist of an inner surface, an
interior ]r;ﬁer and an exterior layer or laminnte body. The composi-
tions speci eJ for the inner surface and interior layer are intended to
achieve optimum chemical resistance. |

331 Inner surface—The inner surfnce shall be free of cracks and
crazing with a smooth finish and with an average of not over 2 pits
per square foot, providing the pits are less than 1/8 inch in dinmeter
and not over 1/32 inch deep and are covered with sufficient resin to
avoid exposure of inner surface fabric. Some wyviness is permissible
as long as the surface is smooth and free of pits. Between 0.010 and
0.020 inches of reinforced resin-rich surface shall ba provided.* This
surface may be reinforced with glass surfacing mat, synthetic fibers,
asbestos, or other material as requires. )

3.3.2. Interior layer—A minimum of 0.100 inch of the laminate
next to the inner surface shall be reinforced with not less than 20
percent nor more than 30 percent by weiigt of noncontinuous glass
strands (see 4.3.1), e.g., having fiber lengths from 0.5 to 2.0 inches.

3.33. Exterior layer—The exterior layer or body of the laminate
shall be of chemicallg resistant construction suitable for the service
and providing the additional strength necessary to meet the tensile
and flexural requirements. Where separate layers such as mat, cloth,
or woven roﬁn{; are used, all layers shall be lapged a minimum of 1
inch. Laps shall be staggered as much, as ible, If woven roving or
cloth is used, a layer of chopped-strand glass shall be placed as alter-
nate layers. The exterior surface shall be relatively smooth with no
exp fibers or shargeprojections. Hand work finish is acceptable,
but enough resin shall be present to prevent fiber show.

3.33.1, When the outer surface is subfject to a corrosive environ-
ment, the exterior surface shall consist of a ¢hopped-strand glass over
which shall be applied a resin-rich coating as described in 3.3.1. Other
methods of surface protection may be used as agreed upon between
buyer and seller. ' )

3.34. Cut edges—All cut edges shall be conted with resin so that
no glass fibers are exposed and all voids filled. Structural elements

* This resin-rich surface layer will nsnally contain less than 20 parcent of reinforclng
materm.nz pec fe Hmit iz not inclnded becauss of the impracticability of determining
this value in the finlshed produet.

2



having edges exposed to the chemical environment shall be made with
chopped-strand glass reinforcement only.

33-5. Joints-~Finished joints shall ge built up in successive layers
and be as strong as the pieces being joined and as crevice free ag is
commercially practicable. The width of the first layer shall be 2 inches
minimum. Successive layers shall increase uniformly to provide the

fled minimum total width of overlay which shall be centered on

e joint. {See 3.3.1, 8.4.6.1, 3.5.6, and 8.6.8.) Crevices between jointed
pieces shall be filled with resin or thixotropic resin paste, leaving a
smooth inner surface. (See 8.3.1.) The interior of joints may also be
sealed by covering with not less than 0.100 inch of reinforced resin-
rich surface as described in 3.8.1 and 8.3.2.

3.3.6. Wall thickness—The minimum wall thickness shall be as
:ﬁeciﬁed in the tables under the approgriata sections, but in no case

all be less than 1/8 inch in the case of ducts and 8/18 inch in pipes
and tanks regardless of operating conditions, Isolated small spots may
be &8 thin as BO percent of the minimum wall thickness, but in no case
more than 1/8 inch below the ified wall thickness.

3.3.7. Mechanical properties—In order to establish proper wall
thiclmess and other design characteristics, the minimum physical

roperties for any laminate shall be as shown in table 1 and 8.3.7.1.

saminates which do not meet the minimum values of table 1 are con-
gidered acceptable grovided they are made to afford the same overall
strength that would be obtained with a laminate meeting the specified
thickmness. For example, if the specified thickness for a laminate is
1/4 inch, reading from table 1 a minimum tensile strength of 12,000
psi is required. By multiplying thickness times minimum tensile
strength n value of 8,000 pound breaking load for a 1-inch-wide speci-
men i3 obtained. A laminate having a tensile strength of 10,000 psi
will, therefore, be acceptable for the 1/4-inch requirement if it has
an actual thickness of at least 0.8 inch.

3.3.7.1. Surface hardness—The laminate shall have a Barcol
hardness of at least 90 percent of the resin manufacturer’s minimum
specified hardness for the cured resin when tested in accordance with
4.3.5. This applies to both interior and exterior surfaces.

3.38. Appearance—The finished laminate shall be as free as com-
mercially practicable from visual defects such as foreign inclusions,
dry spots, air bubbles, pinholes, pimples, and delamination.

3.3.9. By agreement between buyer and seller, a representative
laminate sample may be used for determination of acceptable surface
finish and visual defects (see 8.8.1, 8.8.3, and 8.3.8).

Tante 1. Requirements for properties of reinforced-polyesier laminates

Pro?erty at Thickness (inches)
B4 F(BC /g 8/18| 1/4 | 5/18 | 8/8 and uwp
pat pad pai pat

timate tensile
strength-minimem?® _____. 9,000 12,000 18,500 18,000
exural s -
mintmum? e 16,000 19,000 20,000 22,000
exural modulus of
elasticity (tangent)- ‘
minimum® e, 700,000 800,000 | 900,000 1,000,000
s g
9 8ee 4.3.4.
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34. Reinforced-polyester round and rectangular ducting?
Duct size and tolerances

34.1.1.  Round ducting—The size of round ducting shall be deter-
mined by the inside diameter in inches. The standard sizes ghall be 2,
3, 4, 8, 8, 10, 12, 14, 18, 18, 20, 24, 80, 86, 42, 48, 54, and 60 inches.
Unless otherti specified, the tolerance, including out-of-roundness,
shall be 1/16 inch for ducti % up to and including 6-inch inside
diemeter, and +1/8 inch or = dpercent., whichever 13 greater, for
ducting exceeding 6 inches in inside diameter.s

34.1 Rectangular ducting—The sizes of rectangular ductin
shall be determined by the inside dimensions. There are no standar
gizes for roct.::le%ular ducting.-Unless otherwise specified, the toler-
ances on ord sizes shall be :+8/16 inch for dimensions of 18
inches and under and =1 percent for dimensions of over 18 inches.¢

34.2. Lengths—Tolerances on overall lengths shall be =1/4 inch
unless arrangements are made to allow for field trimming.

34.3. Wall thickness—The minimum nominal thickness of round
ducting shall be in accordance with table 2. For rectangular ducting,
the minimum thickness shall be as specified in table 2, substituting the
longer side for the diameter. See also 8.3.6, )

344, Squareness of ends—Endsshall be square within 1/8 inch
for round dueting through 24-inch diameter and rectangular ductin
thmt‘ligh 72-inch perimeter; and =:3/16 inch for larger sizes of bot
round and rectangular ducting. L

34.5. Fittings—Tolerances on angles shall be =1° through 24
inches, £7/8° for 80 inches, =-3/4° for 36 inches, =:5/8° for 42 inches,
and £1/2° for 48 inches and above. Wall thickness of fittings shall be
at least that of ducting of the same size.

_TABLE 2. Reinforoed-polyester round duct dimensionst
Wall [Allowable] Allowablel Fianxe Flangs | Bolt Bolt No.
thickness| vacuum? diameter | thickn elrel hols of
LD, | (dimy | pressaret | oDy | thicknese] clrcle | bole | of
ster ater holes
inchos inokes lu:lm tu:hu inohos inokes | inches | inches
i0a3er ar
2 0.123 403 150 6-3/8 1/4 [ 7/16 4
3 0.125 403 8OO 7-3/8 1/4 ] 7/18 4
4 0.123 210 410 83/8 1/4 7 7/16 4
8 0.123 64 350 10-3/8 1/4 9 7/18 8
8 0.125 30 180 12.8/8 1/4 1 T/16 8
10 0.123 14 340 14-3/8 8/8 13 7/18 12
12 0.123 0 280 16-3/8 8/8 15 T/18 12
14 0.123 7 220 18-8/8 3/8 17 7/18 12
16 0123 8 200 20-3/8 1/2 19 T/16 18
18 0.1233 g 240 22-8/8 1/2 21 7/18 16
20 0.125 34 100 24.3/8 1/2 23 7/168 20
24 0.187 9 140 .| 283/8 1/2 27 7/18 20
30 0.187 7 100 34.8/8 1/2 33 7/16 28
36 0.187 h 70 40-3/8 1 a9 7/18 82
42 0.250 10 120 44.3/8 5/8 45 7/16 36
48 0.230 9 100 54-3/8 8/8 52 0/18 | 44
54 0.250 7 80 .| ©0-8/8 3/8 88 /18 44
80 0.250 8 80 46-3/8 i3/8 64 9/16 52

[ —— . .
16 to 1 deslgn factor of mafety basved on data in table 1. Also bared on 10-foot lengths
between stiffener rings for yacuum nervice,
ene ratln%u are mnitable for use vp to 180 °¥ (82.8 °C) in Dressurs service and
Rmblent stmospherie temperatures on vacoum service, r ratings at higher temperntures
consult the manufacturer.

SRated at a minimum of 5-inch water yacuum and/or 50-lnch water pressure, (Beo

table 2.}
¢ Bee Footnots 0, page 14.
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3451, Ells--Standard ells shall have a centerline radius of one
and one-half times the duct diameter. i

34.5.2. Laterals—Standard laterals shall be 45°.

34.53. Reducers, concentric or eccentric—Length of standard
reducers shall be five times the difference in diameters (D,-D,). Mini-
mum wall thickness shall be that required for the larger diameter duct
as given in table 2.

6. Straight connections

34.61. Butt joint—S of the butt joint shall be at least

ual to that of the duct itself and shall be made in accordance with
3.3.5. Tota]l minimum width of joint shall be 8 inches for 1/8 inch
tﬂic{gxess, 4 inches for 8/16 inch thickness, and 6 inches for 1/4 inch
thickness,

34.62. Bell and spigot joint—Straight duct shall be inserted
into bell at least one-sixth of duct perimeter or 4 inches, whichever is
less, and overwrappedin such & manner as to provide strength at least
equal to that of the duct. The opening between the bell and spigot
shall be sealed with thixotropioc resin paste.

34.7. Flanges .

3.4.71. Flange dimensions—Dimensions of reinforced Elastlc
flanges for round ducts shall be in accordance with table 2, Flange
thicknesses and width E(O.D.-I.D.)/2] of faces for ar
ducts shall correspond to those for round ducts having the same
dirmeter asg the longer side of rectangular ducts.

34.72. Flange attachment—Duct wall at hub of flange shall be at
least-one and one-half times the normal thickness and t;gﬁr to nor-
mal thickness over a distance of at least one flange width. Fillet radius
shall be at least 8/8 inch at point where the hub meets the back of the

fl

am.& Face of flange—Face of flange shall have no projections
or depressions greater than 1/82 inch and shall be dicular to
the centerline of the duct within 1/2°, A camber of 1/8 inch with
respect to the centerline, measured at the O.D. of the flange, shall be
allowable. The face of the fl shall have a chemical-resistant sur-
face a8 described in 8.2.4 and 3.8.1.

34.74. Drilling—Standard flanges shall be supplied undrilled.

34.75. Flange bolting—The bolt holes shall straddle centerline
unless' otherwise specified. Unless otherwise specified, the number of
bolt holes and diameters of bolt holes and bolt circles shall be in
accordance with table 2. Rectangular flange width and bolt spacing
slldo,ll be the same as that for diameters corresponding to the longer
sides.

84.8. Mechanical properties of ducts '

34.8,1. Laminate—The minimum mechanical properties shall be
in accordance with table 1. ,

34.82. Deflection—Maximum deflection of a side on & rectangular
‘duct shall not exceed 1 percent of the width of the side under operat-
ing" conditions. Ribs or other special constructions shall be used if
W to meet the deflection requirement.

. Stacks—Special engineering consideration is required for

:ltﬂrmu'ml design of stacks, and the manufacturers should be con-

35, Reinforced-polyester pipe*
35.1. Size—The standard pipe size shall be the inside diameter in

 Rated from full vacuum to 150 paf (see table 3),

e



inches. Standard sizes are 2, 8, 4, 10, 12, 14, 16, 18, 20, 24, 80 36,
and 42 inches. The tolerancs m u&m ont-of-roundness si:
=+1/16 inch for Rlpe up to and mcludmg 6-inch ineide diameter, and
=+1/8 inch or = i‘hhxohever is greater, for pipe exeeedmg 8
inches in inside diameter. This measurement shall ‘be made at the point
of manufacture with the pipe in an unstrained vertical position.

3.5.2. Length—The length of each fabricated piece of pipe shall
not vary more than ==1/8 inch from the ordsru{ Jength  unless ar-
rangements are made to allow for trim in the fleld.

A x
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FIGURE 1. Dimensions of reinforced =polyester pipe fittings,



3.5.3. Wall thickness—The minimum wall thickness of the pipe
ghall be in accordance with table 8, See also 8.3.6.

3.54. Squareness of ends—All unflanged pipe shall be cut square
with the axis of the pipe within +1/8 inch up to and ineluding 24-
m$ dismeter and to, within £8/16 inch for all diameters above 24
inches,

35.5. Fittings—All fittings suich as elbows, laterals, T’s, and
reducers shall be equal or superior in strength to the adjacent %ﬁe
section and shall have the same diameter as the adjacent pipe. The
dimensions of fittings shall be as shown in 1. Tolerance on
anflea of fittings shall be =:1° through 24 inches in diameter and
+1/2° for 80-inch diameter and above. Where necessarg, minimum
overlay widths may be less than those specified in table 4, but the joint
strength shall be at least equal to the strength of the adjacent pipe.

3.5.5.1. Elbows—Standard -elbows shall have a centerline radius
of one and one-half times the diameter. Standard elbows up to and
includini% inches shall be molded of one piece construction, Elbows
of 80-inch diameter and larger may be of mitered construction using
pipe for the mitered sections. The width of the overlay on the mitere
jomt may have to be less than the minimum specified in table 4 to
avoid interference on the inner radiuns, but the joint strength must be
at least equal to the strength of the adjacent pipe. Mitered elbows 45°
or less will be one-miter, two section. Elbows above 45° through 90°
shall have a minimum of two miters. Incorporation of straight pipe
extensions on elbows is permissible.

3.5.5.2, Reducers--Reducers of either concentric or eccentrio style
will have a length as determined by the diameter of the large end of
the reducer as indicated in 1,

3.5.6. Butt joints—This type of joint shall be considered the
standard means of joining pipe sections and pipe to fittings. The pro-
cedure used in making the butt {oint will be as outlined in 8.8.5. All
piﬁn 20 inches in diameter and larger shall be overlaid both inside,
when accessible, and outzide. Pipe less than 20 inches in diameter
shall be outside overlaid. The minimum width of the overlay shall
relate to wall thickness and shall be of the dimensions indicsted in
table 4. Inside overlaps may be made to seal the joint if necessary, but
.shaéll.lagot be considered in meeting the strength Tequirement specified
m atre

3.5.7. Flanges—The use of flanges shall normally be kept to a
minimum_ with the butt joint being used ss the standard means of
joining pipe sections. All flanges shall be of the minjmum thickness
ﬁxven in table 5 and accompan illustration, The construction of

anges is the same as that for ates. (See 8.8.)

3.5.7.1. Flange attachment—The minimum flange shear surfacs
shall be four times the flange thickness indicated in table 5. The thick-
ness of the flange hub reinforcement measured at the top of the fillet
radius shall be at least one-half the flange thickness and shall be
tag:red uniformly the 1 of the hub reinforcement, The fillat
min.i‘:; where the back of the flange meets the hub, shall be 8/8 inch
minimum, :

3.5.7.2. Flange face—The flange face shall be perpendicular to the
axis of the pipe within 1/2° and shall be flat to +1/82 inch up to
and including 18-inch diameter and =1/186 inch for larger diameters.
The face of the flange shall have a chemical resistant surface as
described in 8.2.4 and 8.8.1.

7



Tantx 8. Reinforced-polyester pipe wall $hiokness

Minimum pipe wall thicknesses® at pressure ratings:
Pipe slze 25 50 7% 100 125 150
pal pal pal pst | pe pal
tnches inches tnohes inches inches inohes inches
2 8/18 8/1¢ 3/16 8/16 3/18 8/16
8 3/18 8/18 8/18 8/16 1/4 1/4
4 3/18 3/16 8/16 1/4 1/4 1/4
] 8/18 3/16 1/4 1/4 5/18 8/8
8 8/16 1/4 1/4 5/16 8/8 7/18
10 3/1¢ 1/4 8/18 8/8 7/18 1/2
12 8/10 1/4 8/8 T/18 1/2 5/8
14 1/4 5/18 8/8 1/2 5/8 8/4
18 1/4 5/18 7/18 9/16 11/18
18 1/4 8/8 1/2 5/8 3/4
20 1/4 3/8 172 11/16
24 1/4 7/18 8/8 |  18/18
80 5/18 . 1/2 3/4
36 8 5/8
42 8/8 8/4

3 The specified wall thicknesses are bassd upon a 10 to 1 safety factor for the tenslle
strength listed in table 1. These ratings are suitable for use up to 180 °*F (82.2 *C);
i:: ;astlongs at higher temperatures, consult the manufacturer. For vacutm service

‘Tanrx 4. Minimum toial widthe of overlays for reinforced-polyester duit joints

ipe wall

thickness,
inches occee.... 8/18 |11/4 |5/16 | 8/8 | T/16 | 1/2 |9/16 | 5/8] 11/16] 8/4
inimum
total

width of
overlay,
inches .uemae.-.. 8 4 5 8 7 8 9 10] 11 12

3.5.7.3. Other flange designs—Other flanges agreed upon between
the fabricator and the user are acceptable provided that they pro-
(‘iu_cet a tight joint at twice the pressures established for standard
joints,

3.5.8. Mechanical properties of pipe—The minimum mechanical
properties of pipe shall be in accordance with table 1,

I

FILLET maDnN

- — -

WA REINFOACEMENT

FLANSE THICKNESS —J s

3.5.9. Vacuum service—In: sizes 2 throu%h 18 inches, reinforced-
polyester pipe and fittings have an intgrna pressure rating of 125
psi. Flanges having a rating of 25 psi are suitable for full vacuum
service. Special engineering consideration is required for Inrger pipe

sizes and for operation at temperatures above ambient atmospheric
temperature.

3.5.10. Recommended installation practice

8
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3.6.10.1. Pipe hangers and spacing——Hun%:m shall be band type
hangers contacting & minimum of 180° of the ipe surface. The
maximum pli})e hanger ssncin shall be in accordance with table 6.
3.510.2, Underground in llation—Special consideration must
be given to installing pipe underground. It is recommended that the
manufacturer be consulted for instajlation procedures.
. 35.10.3, Expansion—Since the expansion rate of this plastic pipe
13 several times that of steel, proper consideration should given to
any pipe installation to sccommodate the overall linear expansion.

TABLE B. Minimum fange thickness for Poinforoed-polyester pressure pips'*?

Pipe Minimum flange thickness at design pressures:
alze 25 pst | S0pst | 75 psl | 100 pst | 125 pal | 150 pal
inohes inches inohes inohes inches inches inches
2 1/% 1/2 1/2 9/16 5/8 11/18
3 1/2 - 1/2 5/8 11/18 3/4 18/18
4 1/2 9/1¢ 11/16 18/16 /8 15/18
8 1/2 5/8 3/4 7/8 1 1-1/18
8 9/16 B/4 7/8 1 1-1/8 1-1/4
10 11/18 /8 1-1/18 1-8/16 1-5/16 1-7/16
12 3/4 1 1-1/4 1-7/16 1-56/8 1-8/4
14 18/18 1.1/16 1-8/16 1-1/2 1-8/4 1-7/8
18 /8 1.8/18 1-7/18 1-5/8 1-7/8
18 15/16 1.1/4 1-1/2 1-3/4 2
20 1 1.5/18 -18/8 1.7/8
24 1-1/8 1.1/2 1.7/8
80 1-8/8 1-7/8
28 1-8/4
42 2

1 Based on flat-faced flanges with tull-face soft gaskets.
ta:nmdn mn d!n‘nnslonl (cg:.ept thleh:n?) amP botting correapond to the following
] 8:

2-Inch through 24-Inch sizes: USA Btd. B18.6 for 150 1b steel flanges,
30-inch throg:h 42-inch sizes: USA Htd, B16.1 for 126 |b C.I, fanges.
8This table is based on & safety factor of 8 to 1 and & flexural -tmn‘th f 20,000 psi,
This Jatter value is slightly under the mintmum fexural strength for laminates of 3/8
inch and up (see table 1), due to the manufacturing technique.

3.5104. Bolts, nuts, and washers—Bolts, nuts, and waghers shall
be furnished by the customer, Metal washers shall be used under all
nut and bolt heads. All nuts, bolts, and washers shall be of materials
suitable for use in the exterior environment.

3.5.10.5. Gaskets—QGaskets shall be furnished by the customer.
Recommended gasketing materials shall be & minimum of 1/8 inch
in thickness with a suitable chemical resistance to the service envi-
i‘gnme%. Gaskets should have a Shore A or Shore A2 Hardness of

w »

%g. Reinforced-polyester tanks (stationary nonpressure ves-
se

3.6.1. Cylindrical flat-bottom vertical tanks
. 3611, Sizes—Standard tank sizes are 2, 2-1/2, 8, 3-1/2, 4, 4-1/2,
b, 5-1/2, 8, 7, 8; 9, 10, 11, and 12 feet in inside diameter.

3612, Dimensions and tolerances—The tank diameter shall be
measured internally, Tolerance on the inside diameter, including out-
of-roundness, shall be =1 percent. Measurement shall be taken with
tank in vertical position. Taper, if any, shall be increasing and shall
be added to the nominal diameter. Taper shall not ex 1/2° per
side, Tolerance on overall height shall be :1/2 t, but shall not
exceed :£1/2 inch. The radius at bottom to wall shall be a minimum
of 1-1/2 inches.

9
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3.61.3. Wall thickness—The minimum wall thickness shall be in
accordance with table 7. See also 8.8.6.

3.6.2. Horizontal cylindrical tanks

3.62.1. Sizes, dimensions, and tolerances—These shall be the
same as for vertical cylindrical tanks (see 8.6.1.), Standard end
closures shall be standard convexed, domed heads with a meximum
radiug of curvature to the tank diameter. The knuckle radius
shall be a minimum of 1-1/2 inches, ¢ -

3.6.2.2, Support cradle—Two support cradles shall be provided.

cradles shall be at least 8 inches wide, supporting at Jeast 120°

of the tank circumference, Wear plates (reinforced areas), 12 inches

wide, covering 180° of the support ace shall be provided when

.required. Laminate construction and minimum thickness shall be

as ‘upon between fabricator and purchaser, Tanks longer
than 24 feet ire special design and support consideration.

3.62.3. Wall thickness—The minimum wall thickness shall be in
accordance with table 8. See also 8.3.6.

3.6.3. Rectangular tanks , .

3.6.3.1. Sizes—There are no standard sizes for rectangular tanks,

3.6.32. Dimensions and tolerances—The length and width shall
be measured intema.llf. Tolerances on nominal dimensions of len,
and width shall be ==1/4 inch or =:1/4 percent, whichever is greater.
Overall he:ﬁht tolerance shall be :3/8 inch. Taper is increasing and
should be added to the nominal dimensions. Taper shonld not exceed
1/2° per side.

3.6.3.3. Side wall-—~Deflection shall not exceed 1/2 percent of span
at any location when tested by filling with water.

3.6.34. Wall thickness—Since the design of rectangular tanks is
considerably more complex than that of cylindrical no simple
chart of wall thickness can be given. However, the minimum wall
should be similar to that for cylindrical tanks with consideration

Tanrx 6 Maxzimum spaocing of pipe :‘;nqcrc Jor reinforoed-polyctier pressure
¢

Pipe 1D Maximum pipe hanger spacing at pressure ratings:
pe 25psl | 60pal 76pel | 100pel | 125pst | 150psl
inoches Jeet Jeet Jeel Jeet Jeet ‘feet
2 6.0 60 8.0 4.0, 8.0 8.0
3 a5 6.5 6.5 6.5 B0 8.0
4 7.0 7.0 1.0 a8 8.5 85
8 8.0 8.0 9.0 0.0 10.0 10.5
8 .4, 10.0 10.0 10.5 11.0 118
10 8.5 10.8 118 120 128 18.0
12 10.0 11.5 125 13.0 18.5 14.0
14 11.5 126 | 180 140 16.0 155
18 12.0 18.0 14.0 . 186 176
18 12.8 145 16.0 14.0 168 17.5
20 12.5 16.0 155 17.0 180 185
24 85 15.0 17.0 188 19.0
80 05 17.8 108 21.0
36 10.5 108 Y 210 N
42 80 21.0 22.5

ATis SPTH Sadndy ittt Vlpuiaiet, Alpe S3ealnips M, Suint . Recie:
¥ . e
:rbo" 180 *F (822 *C), consult the g’muhctnnr relative to hanger spa nx.m

¢ Larger imuckle rad!i are commonly used, such an for ABMEB torispherieal heads.
10 '
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Tanty & Minimum wall and head thickneasca Tor relnforecd-polyester
horizontal cylindrical tanks wsing two support cradles?

Tank Minimum wall and henrd thickness for tanks of diameter?
length 21 31t 41t | Gtt| 6 te] B j1oret [ 12 et
In fnches| inches | inches | inches| tnches! tnches inches | inohes
] 3/10 8/10 1/4 1/4 510 8/16 7/16 9/1¢6
10 3/10 1/4 1/4 5/10 a5/14 3/8 7/16 9/16
12 3/16 1/4 1/4 5/16 /10 7/10 1/2 §/8
14 1/4 1/4 3/10 8/16 3/8 1/2 9/16 3/4
18 1/4 0/10 a/10 8/8 3/8 n/18 11/16 | 13/16
18 1/4 /10 3/8 7/10 /16 B/8 | 13/16 1 13/18
20 /16 5/10 3/8 7/10 172 11/16 7/8 1.1/16
22 /10 3/8 3/8 1/2 n/16 3/4 13/106 | 1-3/16
24 /10 3/8 1710 1/2 i/8 18/1¢ 1 1-1/4

1 Baxed on 0 to 1 safety factor using the mechanieal roperty data in table 1, a lquid
wpeclfic gnn-ll: af 1.2, and support eradion lieated 1/12 of tank length from ench end,

or tanke {ntended fur merviee mhove 1800 *F [(R2.3 C) conslderation in desien whonlid
he ziven to the physlieal propertios of the materinl nt the aperating temrornture. Tanks
with physleal Joodngs (uich as nxitation}. other mpg-ort dexlznn, mtiffening ringe, or for
use In situntivns requiring higher anfety factors shonld be given specinl denign eon-
alderntlon, In the nse of more than twe wu vport eradies, malntenance of uniform snpport
of the tank at all pofuts of m‘mon is esmrntinl,

? For Intermedinte standard tank Innide diameters xiven in-%.0.1.1., the mintmmm wall
and hend thicknean xhnl] de that given In this table for the next higher dlameter.

* Wear platea required for R-foot tank length,

1 Wear plates required for K., 10-, and 12-foot tank lengtha,

S Wear piatex required for tnnks R to A feet long, Inclusive,

* Wenr plates required for tanks 8 to 20 feet long, Inclunive,

T Wear plater required for all tank lengths.

given to the height of the tank relative to loadings and the largest
span relative to deflection. External ribs shall be used to prevent
31lde gx;\lsl deflection from exceeding the tolerance in 8.6.83. Seo
also 8.4.6.
. 3.64. Mechanical property requirements for tanks—The mini-
‘mum mechanieal properties shall be as specified in table 1.
. 3.6.5. Shell joints—Where tanks are manufactured in sections and
Joined by use of a laminate bond, the joint shall be glass-fiber-rein-
forced resin at Jenst the thickness of the heaviest section being joined.
The reinforcement shall extend on each side of the joint a sufficient
distance to make the joint at lenst ns strong as the tank wall and
shall be not less than the minimum joint widths specified in table 9.
The reinforcement shall be applied both inside and out with the
inner reinforcement considered as n corrosion resistant barrier only
and not structural material. The inner “einforcement shall consist
of a minimum of 3 ounces of glnsy per square foot, followed by 0.010
inch to 0.020 inch of surfacing materin (see 3.3.5).

. 3.6.6. Flanges : :

3.6.6.1. Flanged nozzles—Flanges for liquid inlets and outlets
shall meet the same requirements as for pipe (see 3.5.7 to 3.5.7.3
inclusive}. At assembly there shall be a minimum dimension of 4
inches from the flange face to the tank. Where angular londings are
anticipated, the flange nozzle shall he supported by a minimum of
three gussets or by other suitable means of structural su{: rt.

3.6.6.2. Assembly of flanges—Standard orientation will have bolt
holegﬁ sé;mdd]ing principal centerline .of vessel unless otherwise
specified. '

3.6.6.3. Tolerances—Tolerances on flange construction shall be the
same as for pipe flanges (see 3.5.7 and tuble 5). Location of nozzles
on the vessel shall be held to =1/8 inch.

3.6.7. Recommended installation practice

12



3.6.7.1. Flat bottom tanks should be supported on a flat surface or
on properly-spaced dunnage, It is recommended, where possible, that
a flat surface, preferably n reasonably soft surface (confined sand or
cinder-filled pad, plywood-surfaced concrete or g concrete grout) be
used. Where full bottom support is not possible, special bottom
design is required. ‘

3.6.7.2. Closed tanks should have a properly sized vent.

TavLx 9. Hintmum total widike of overlays for reinforced-polyester tank shell
Joints,

nk wall thicknens, '
Inches oo .18/10 1/4 5/16 8/R 7/18 1/2 9/186 5/8 11/16 3/4
inimum of outside i '

overlay width, .
inches ___.___._J] 1 4 h- @ T 8 ) 10 11 12
inimum of inside
overlay width, 5
Inches ooouao.___. 4 4 . 5 ] ;] ] L ] 8

4. INSPECTION AND TEST PROCEDURES

4.1 Specimens—Tests shall be made on specimens cut from waste
areas when possible; otherwise, the specimens shall be cut from flat
lnminates prepared in the same construction and by the same tech-
niques a8 the process equipment, In all cages, the nverage value of
the indicated number o imens shall be used to determine con-
formance with the detniled requirementa.

42, Conditioning—The test specimens shall be conditioned in
accordance with Procedure A of ASTM Designation D618-61,
Standard Methodx of Conditioning Plaxtics and Electrical Insulat-
ing Materials for Teating.

4.3. Tests

4.3.1. Glass content—The glass content shall be determined in ac-
cordance with ASTM Designation D2584-67T Tentative Method of
Teat for Ignition Lour of Cured Rein foreed écxim," except that the
specimens tested shall be approximately 1 square inch in area, and
low temperature preignition prior to placement in muffle furnace is
recommended. The nverage for five specimens shall be considered to
be the glass content.

4.3.2, Tensile strength—Tensile strength shall be determined in
accordance with ASTM Designation D638-68, Standard Method of
Test for Tenaile Propertiex of Plasties! except that the specimens
shall be the actunl thickness of the fabricated article and the width
of the reduced section shall be 1 inch. Other dimensions of specimens
shall be ns designated by the ASTM standard for Type I specimens
for materials over 1/2 inch to 1 inch inclusive, Specimens shall not
be machined on the surface. Tensile strength shall be the average
of five specimens tested at 0.20 to 0.25 in/min speed.

4.33. Flexural strength—Flexural strength shall be determined
in accordance with Procedure A and table 1 of ASTM Designation
D790-68, Standard Jethod of Test for Flesural Properties of
Plastics,’ except that the specimens shall be the nctual thickness of

the fabricated article and the width shall be 1 inch. Other dimen-

e g ——
¥ Bes footnote 1, page 1.
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sions of specimens shall be as designated by the ASTM standard.
Specimens shall not be machined on the surface. Tests shall be made
with the resin-rich side in compression using five specimens,
434. Flexural modulus—The tangent modulus of elasticit? in
flexure shall be determined by ASTM Method D790-86 (seo 4. i)l
4.35. Hardness—The hardness shall be determined in accord-
ance with ASTM Designation D2583-67, Standard Method of Test
Jor Indentation Hardness of Plastics by Means of a Barcol Im-
pressor.® Calibration of the Barcol instrument sha ] be verified b
comparing with blank specimens having known readings of 85 to 8
and 42 to 46. Ten readings on the clean resin-rich surface shall be
made. After eliminating the two high and two low readings, the

. average of the remainder shall be the reported hardness reading.

4.3.6. Additional tests—Recommended test methods for the fur
ther testing of reinforced-polyester Inminates are given in the appen-
dix. These test methods are included as recommen lations and are not
to be considered as requirements from the standpoint of determining
compliance with th?%tandard.

5. IDENTIFICATION

. 5:1. Labels and literature—In order that purchasers may iden-
tify products complying with all Jrequirements of this Voluntary
Product Standard, ucers choosing to produce such products in
conformance with this voluntary Standa may include a statement
in conjunction with their name ‘and address on labels, invoices, sales
literature, and the like. The following statement is suggested when
sufficient space is available:®

This product conforms to all of the requirements established in
Product Standard PS 15-69, develo cooperatively with the
industry and published by the Nationnl Bnreau of Standards
under the Voluntary Product Standards procedures of the U.S.
Department of Commerce. Full responsibility for the conform-
ance of this product with the standard is assimed by (name and
address of producer or distributor).

51.1. The following abbreviated statement is suggested when

available space on Inbels is insufficient for the full statement®: .

Conforms to PS 15-60 (name and naddress of producer or
distributor).

6. EFFECTIVE DATE *

6.1. The effective date of a Voluntary Product Standard is the date
upon which reference to the Standard may be made by producers,
distributors, users and consumers, and other interested parties. Com-
pliance by producers with the requirements of a Product Standard
may not actually occur unti] some time after the effective date. Prod-
ucts shall not be labeled or otherwise described as conforming to a
Product Standard until such time ns all applicable requirements
established in the Standard are met. The effective date of this Stand-
ard is November 15, 1069. -

A
7. HISTORY

7.1. In June 1965, The Society of the Plastics Industry, Inec., re-
quested the assistance of the Nntional Bureau of Standards in the
" Ree footnote 1, page 1

*All tolerances exceeding thows wtated Jn 3.4.1.1 and 3.4.1.2 shall be identifled ax
exceptionn in statements reprexenting compliancee with this Brandard,
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development of a standard for custom contact-molded reinforced-
polyester chemical-resistant process equipment. In February 1966, a
proposed standard was circulated to representative producers, dis-
tributors, users, and other interested organizations for comment. All
comments and suggestions received from this circulation ters care-
fully considered and the proposed standard was adjusted where
practicable. *
- With the approval and recommendation of its Standard Review
Committee, the recommended standard was circulated in January
1968, to determine its acceptability to the industry. The comments
received from this circulation wera considered by the Standard Re-
view Committes, and in accordance with their recommendations a
new draft was prepared. This draft was circnlated for acceptance
in October 1968. o

The response to the October 1968 circulation indicated & consensus
of acceptability, as defined under the Progedures for the Develop-
ment of Voluntary Product Standards, existed within the industry
with rel%ard to the standard. In August and September 1969, the
Standard Review Committee and the acceptors were balloted con-
cerning the deletion of the “hallmark” from the standard, The re-
sponss to this balloting indiceted & consensus of acceptan had again
been achieved, and on October 17, 1969, the standard, designatecﬂl’s
15-69, Custom Oontaot-Molded Reinforoed-Polyester Ohemioal-
Resistant Process Eg;ipmnt was a.p%roved for publication by the
National Bureau of Standards to be e ective November 15, 1969,

Tal?)mg..”étg”mn.“mi’fod ctm;gdard Bection, Ofice of Enxinoer!nt Standard
, A { a H [ ce o ards
Services, National Bureau of Standards, Wl:fnlnzton. D, C. 20284,

8. STANDING COMMITTEE

81, The following individuals comprise the membership of the
Standing Committee which is to review all revisions pro to kee
this Standard abreast of progress. Comments concerning the Stand-
ard and suggestions for revision may be addressed to any member
of the committes or to the Office of E‘;gineering Standards Services,
National Bureau of Standards, U.S. Department of Commerces,
which acts as secretary for the committee.

Representing Producers

William E, Smith, The Ceflcote Company, Inc., 140 Sheldon Road,
Berea, Ohio 44017 (Chairman)

J. A. Jellesen, Amercoat Corporation, 111 Colgate Avenue, Buffalo,
New York 14220

Fred W. Arndt, Heil Process Equipment Corporation, 12901 Elm-
wood Avenue, Cleveland, Ohio 44111 . )

Richard H. Brackett, Corite-Reynolds Corporation, 455 Jarvis
Avenue, Des Plaines, Illinois 60018 \

Wisgf)lhnh' Owens-Corning Fiberglas Corporation, Toledo, Ohio

C. B. Sias, PPG Industries, Inc., P.O. Box 127, Springdale, Penn-

lvania 15144

Richard J, Lewandowski, Atlas Chemical Industries, Ine., Concord
Pike & Murphy Road, Wilmington, Delaware 19803 .

Edward J. Kerle, American Cyanamid Company, 1937 West Main
Street, Stamford, Connecticut 08904
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Walter A. Szymanski, Durez Plastics Division, Hooker Chemical

Corporation, Walck Road, North Tonawanda, New York 14121
Representing Users

W. N. Hall, The Procter & Gamble Company, Ivorydale Technical
Center, Cincinnati, Ohio 45217

Otto Fenner, Monsanto Company, 800 N. Lindbergh Boulevard, St.
Loui Missouri 63168 ‘

John H. Davis, Eastman Chemical Products, Ine., Kingsport, Ten-
nessee, 37666 4

W. F, Camn, Diamond Alkali Company, 300 Union Commerce Build-

ing, Cleveland, Ohio 44114

Ronald R. Skabo, Wyandotte Chemicals Corporation, Wyandotte,
Michigan 48193

R. W, Vn.ll;.ug, Corrosion Controllers, Inc., 845 Second Street,
Washougal, Washington 98671

Representing General Interests

Charles L. Condit, The Society of the Plastics Industry, Inc., 250
Park Avenue, New York, New York 10017
Charles H. Angell, 500 South Avenue, Glencoe, Illinois 80022

9. ACCEPTORS
91. The manufacturers, distributors, users, and others listed below
have individually indicated in writing their acceptance of this Prod-
uct Standard prior to its publication. The acceptors have indicated
their intention to use the Standard as far as ﬁr:cticable but reserve
the right to depart from it when necessary. list is published to
show the extent of recorded public support for the Standard.
ASSOOIATIONS

{General Support)
Minutnetugn Chemists Assoclation, Wash- Boclety of the Plastics Industry of Canads,

ogton, D.C, Dos Mills, Onterin: Coans
Boclety of the Plasties Industry, Ine., New 5, On anads
York, New York

PRODUCERS
Amercoat Corporation, Brea, California Jones & Hunt, Ine, Orwigsburg,
An-Cor Indostrial i’hlﬁ‘c'l. Ine., North _ Pennsylvanfa ' "
Tonawanda, New York ustin  Enterprised, Inc., Fairfield, Obhio
Atlantle Br! Companﬁ LTD, Plasties Kenner Boat Company, lh:oxvule. Arkansans
Dirision, Mahene Bay, N, 8., Canada Ktn*li Corporation, lsnlermo. Maine
Atlas Plastics, Inc., Buffale, New York Leopold Reinforced 'Plastics Company,
Beetle Plastics Divisjon Lrompton & Zslienople, Pennsylvania
ﬁnow!e}: c&r.poutlon. Fall River, Lunn Laminstes, Inc., Wyandanch, New
assachuse or
Blttner Industries, Inc., Moblle, Alabama Metal-Cladding, Ine, North Tonawanda,
Carolina mb:&glnl Products Company, New--York
Wilson, North Carolina Pennwalt Corporation, Philadelphia, Penn-
Cellcote, The, Company, Beres, Ohlo sylvania
Centul? Fiberglass, Ine, Anaheim, Polytex Manufacturers, Ine.,, Houston, Texas
Callfornin Precisioneering Limited, Bearborough,

Chemical Construction Corporation, Naw Ontario, Canada
York, New York Protective Plantie C‘ompnl:ﬁh Bedford, Ohio

Corite Reynolds Corporation, Des Pliines, Protective Plaaties, Don %, Oatarlo,

Illinols Canadn
Durirg: The, Company, Inc., Ensinger Red Ewald Fiber Glass, Karnes City, Texas
Dirisfon Angol ow York Reasln Fab Corporation, Belding, Michigan
rahig’s, Ine. Blchln;ham. Washington Rubber & Plastic Appiteators, Ine., Mobile,
Fibraco Mnnuhetuﬂn: Company, Inc., Alabama
Glﬁg:n}c‘staom*:auon New Bedford} sc?::l l?ew ;:“Corpontlon. Port Washing-
Hugluchugt:nm ' " Bhﬂ! 'lchomlul Company, New York, New
- T
Hq.!l'o:guck Iastice, Ine amburg, New Bllvnonl. H.‘ ," n"g““'“g“ al) LTD,
ancouv A nada
H'lie':g:u.;i'ffﬁff"?“ Company, Erle, smith-Toland, 4. 0. Inc. Little Bock,
roce ns
H‘iﬁng, Ohl': hulpment sorporltlo:; Cleve- Toehnlmﬂﬂcrﬂco Corporation, Bt. Loula,
. sou
euon “ﬁ:}-{ﬁ?“ﬁ?ﬁﬁ: outheast Corpora Warminster Fiberglass Company, Southamp-
I-Ioéull l.}{anrhctuﬂnm Inc, Wilmington, ton, Penasylvania
z)ifornla
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DISTRIBUTORS, USERS, AND GENERAL INTEREST

Allegheny Plastics, Inc, Coraopolls, Imperial Chemical Industries of Australia
Pennsylvania 2‘ 4, IL.TD.

Auf:or‘!‘mu Itlrxl.‘llt;g!'ihr Glass Group, Kahn, P. A, & Company, Newton,

n .

American c:uumid Company, Bound Brook, Main, Chas. T., Inc., Boston, Massachusetts
Naw Jersay Monsanto Compu:ga 8t. Louls, Missouri

Aubeor;:gug:nmld Company, Wallingford, Onln‘ llla‘ '.l‘:lthu Laboratories, Ine, Omaha,

abraska

Awericen Btandards Testing Bureau, Inc., Phillips Petrolenm Company, Bartlesville,
New !'%1; New York Okluhfml.

Anm’u. Charles H., Consultant, Glencoe, g;g ndustries, S8helby, North Carolina

oin In [

a dustriss, Inc., Bpringdale, Pennsyl-
Atlas Chemical Industri Ine, Wilming-
ton, Delaware ndustries. G ming rz!for. & Gamble Company, Cinclonati,

"
Braun, C. ¥, & Company, Alhamb o

Californ . B.c?ufomod Plastics Testing Laboratory,
Californla Testing Laboratories, Inc., Los . Lindenhurst, New York

Angele gullrornll Rohm and Haszs Company, Bristol,
Chemacry! Plastics, LTD, Toronto, Ontario;- Pennsylvania
C°C::'1dn Controll 1 Washousal, Rrﬁmn{ Joseph T., and Bon, Ine, Chicago,

rroslon 0 as , ofs

Washington = T e gt Sandwall International, Ioe, Portland,
Dijamond Bhamrock Chemtcal Company, Oregon

Cleveland, Ohlo Blumnuin& Breyer, New York, New York
Dures Divislon, N. Tonawanda, New York  Star Hi Enterp Inc., Melrose Park,
et Meanesny Croducts, Inc, Kinge. . Dllnols - o 0 o0 Dobbe Fe

ulfer mpany, s Ferry,

FMC ration, Front Royal, Virginia New York
Frecman Chetaical Oorponugn. P»r:‘:l Titanium Metals Corporstion of Amerles,

Washington, Wisconsin Hend Neavada
General H Corpor:tlou. White Plains, Twl:rnm hhoutorlu. Ine, Fresno,
California

New York
Gllddcn-DoJrkn. Btrongsville, Ohlo Un&::g.mp Corporation, HSavannsh,

FEDERAL GOVERNMENT .
Gcacnlb %onlcu Adminigtration, Washing- Ingré‘u. U.B. Department of, Washington,
a. (311 »

10. APPENDIX
Supplemental Information

A.l. Chemical resistance _

ALl, Test—ASTM Designation C881-68, Standard Meihod of
T'est for Ohemical Resistance of Thermosetting Resins Used in Glass
Fider Reinforced Structures? is recommended for the evalustion of
the chemical resistance of materials to be used in reinforced-polyester
chemical-resistant process equipment. The reinforcing materials pre-
seribed in the test lJaminate are only for the purpose of establishing
a uniform basis for comparison. They may not necessarily represent
the preferred materials for the particular environment, This proce-
dure may be adapted to test or evaluate components, composition or
fabrication variations, and production samples. For information on
the basis for selection of the standard test laminate, sce Appendix A1
of ASTM C581-68.

ALLl. The 10-mil surfacing mat referred to in

h 5.1.2.1
‘of C881-68 shall be made of chemical resistant gﬁss 5'1‘3%0 Cor

equal).

All2, The standard test laminate shall be cured at room tempera-
ture for 16 hours. Further cure shall be given at room or higher
temperature, if necessary, to produce a Barcol hardness equal to the
resin manufacturer's minimum specified hardness for the cured resin.

1 This method is based on & test procedurs develo by the Relnforced-Plastics Corro-
sion-Resistant Jtructures Subcommittee of The Bogi':‘t: of the Flastics Industry, Ine
Bes footnote 1, page 1.
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Al12. Temperature—Tests mey conducted at anJ or all of these
temperatures: 28 °C, 50 °C, 70 °C, 100 °C (=2 °C); reflux tem-
peﬁ;re ;qu ; w_s_egcefteﬁnpemtum gested f in

eagen e following reagents are su or use
obtaining general comparative cEemicg:ln resistnncge data. The test
solutions shall not be agitated, i.e., the exposures shall be under
static conditions.

1, 28% Sulfuric acid 11. 5% Aluminum potassium

2. 18% Hydrochloric acid sulfate

8. 5% Nitrie acid 12. Ethyl acetate

4. 285% Acetic acid 13. Methylethyl ketone

5. 18% Phosphoric acid 14. Monochlorbenzene

8. 5% Sodium hydroxide 15. Perchlorethylene

7. 10% Sodium carbonate 16. n-Heptane

8. Saturated sodium chloride 17. Kerosine

9. 05% Ethanol 18, Toluene .

10. 5-1/4% Sodium hypochlo- 18. % Hydrogen Peromde"
rite* 20. Distilled water

* Repiaced every 48 hours with fresh solution

Al4, Time—The properties specified in A1.5 shall be determined
for ?ecimens immersed in the test solutions for 80 days, 90 days,
180 days, and 1 year for one set of control specimens immediately
following the curing period; and for another set after aging in air
at the test temperature for the total test period.

Al5. Propertles—Thickness, Barcol hardness, flexural strength
and modulus, and apmmnoe shall be determined at each time
interval. Appearance observations shall include any surface changes,
color changes, obvious softening or hardening, crazing, delamination,
exposure of fibers, or other effects indicative of complete degradation
or Ylotentia.l failure. Calculation of pereent:ge cha:lge in & property
z%a be b”;gr?:d. the property value obtained immediately following

e cu

Al.8. Report—Data shall be reported in tabular form for all para-
meters tesbos . The composition (including resin), nccelerators, cata-
lysts, and reinforcements, and the fabricating and curing conditions
of the laminate tested shall be ndequately described.

A2, Fire retardancy *—The fire retardancy may be determined in
accordance with ASTM Designation E84-88 Standard Method of
Test for Surface Burning Characteristics of Building Materials?

A3, Compressive strength (edgewise)—The compressive strength
may be determined in accordance with ASTM Designation D68b5-
?-'?23:; Tczctativs Method of Test for Compressive Properties of Rigid

tics.

SWork Is In progress to develop test pmedurd and specification requirements for
l'lpPliclﬂonl requiring fire resiatance.
See footnote 1, page 1,

)
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TO THE ACCEPTOR

The following statements answer the usual questions arising in
connection with the acceptance and its significance:

1. Enforcement.—A Product Standard contains requirements
which are vountarily established by mutual consent of those con-
cerned, They present a common basls of understanding between the
producer, distributor, and user or consumer and should not be ¢on-
fused with dny plan of governmental regulation or control. The
Natlonal Bureaun of Standards has no regulatory power in the en-
forcement of thelr brovislons, but since they represent the will of
the interested groups as a whole, thelr provislons soon become
established as trade customs, and are made effective through incor-
poration inte sales contracts, labels, involces, and the like,

2. The Responsibility of the Acceptor.—The purpose of a Prod-
uct Standard iz to establlsh, for specific items, natlonnlly recog-
nized sizes, grades, materin] requirements, or performance criteria,
and the benefits therefrom will be measurabdle in direct proportion
to thelr general recognition and actual use. Instances will oceur
when it may be necessary to deviate from the standard, and the
signing of an acceptance does not breclude such departures; hoi-
ever, such signature indicates an Intention to follow the standard,
where practicable, in the production, distribution, use, or consump-
tion of the product in question. _

3. The Role of the Department of Commerce.—The National
Bureau of Standards, acting under delegation from the Depart-
ment of Commerce, provides ( 1) the function of unbimsed coor-
dinator to bring all interested partles together for the mutually
satisfactory development of a voluntary standard, (2) such assist-
ance and advice as past experlence with similar programs may
suggest, (8) the determination of acceptability on the part of pro-
ducers, distributors, and users or consuniers, and (4) the publica-
tion of the standard for the Inforniation and guidance of buyers
and sellers of the product.



-~ _\WITHDRAWN

P$ 15-69, CUSTOM deTACT-MOLDED REINFORCED-POLYESTER
CHEMICAL-RESISTANT PROCESS EQUIPMENT

)

It acceptuée has pot previously been filed, this sheet properly
filled in, signed, and returned will provide for the recording of your
organization as an acceptor of this Product Standard.

Office of Engineering Standards Services

Nationsl Bureau of Standards .
U.B. Department of Commerce .
Washington, D.C. 20284

Gentlemen ! i

We belleve that this Product -Btandard constitutes a useful
standard of practice, and we individually plan to utilize it as far
as practicable in the

production ! distribution? use?! teating ?

of this commodity,

We reserve the right to depart from the standard as we deem
advisable,

We understand, of course, that only those articles which
actuslly comply with the standard in all respects can be Identifled
or labeled as conforming thereto,

8ignature of anthorized officer e __ -
{In ink)

“

i e ———
{Kindly typewrite or print the following lines)

Name and titls of above officer

Organization . _____________
(¥l in exactly as it should be linted.)

Street address .. .-

City, State and Zip Code -

——

1 Underscors the nfsllcnblo word. Please see that separate acceptances
are filed for all subs lu!'y companies and aMiates whick should be Hated
separately am acceptors. In the cane of related interests, trade assoclationa,
trade papers, ete., desiring to record their general support, the words
"General support” should be added after the signature.
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THE NATIONAL ECONOMIC GOAL

Sustained maximum growth in a free x
market economy, without inflation,
under conditions of full employment
and equal opportunity

THE DEPARTMENT OF COMMERCE

The historic mission of the Department
is "'to foster, promote and develop the
foreign and domestic commerce” of the
United Slates. This has evolved, as a
result of legislative and; administrative
additions, to encompass broadly the re.
sponsibility to foster, serve and promote
the nation's economic development and
technological advancement, The Depart-
ment seeks to fulfill this mission through
these activities:

pevt o,
. )
§F ¥ %

i‘o.‘hm“#f
MISSION AND
FUNCTIONS

OF THE
DEPARTMENT OF
COMMERCE

“to foster, serve and
promote the nation's
economic development
and technological

E advancement”
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Participating with  Promoting progressive Assisting states, Strengthening Assuring effective  Acquiring, snalyzing
other government  business policies and communities and the internationsl use and growth of the and disseminating
agencies in the growth, individuals toward  economic position  aation’s scientific Inlormtion_concem-
creation of national economic progress.  of the United and technical ing the nation gnd
policy, through the o Business and States. resources. the economy to help
President's Cabinet Defents Services  © Fconomie schieve Increased
and its subdivisions,  Admimlstration Davalopment o Burean of ® Environmental social and economic
Administration. International Sclence Services  benefil,
# Cadinet Committee o Office of Flald Commaeres Administration
on Economic Policy  Sarvices ¢ Ragional Planning o Brreas of
Commissions o Office of Forslgn  © Patent Office the Consus
olirban Affalrs Commarcisl
Counclt o Office of Minority  Services ® Katlonal Burezn of o Office of Business
Business Enterprise Standards Economles
o Environmenta! o Office of Farsign
Quality Couneil Difect Iavestments @ Office of
Telscommunications
¢ United States
Travsl Service o Offica of State
Techaleal Servicas
NOTE: This schematic Is mither s arganization chart mor o ¢ l“;rll-llfgr::nﬂu ’

program eutfing for Dudget purposes, Mt is o genaral statament
of the Department’s mission in relation to the nations! goat
of sconomic development.

JULY 1969



U.S. DEPARTMENT OF COMMERCE o Maurka H, Stans, Secratary
NATIONAL SUREAU OF STANOARDS o Lawis M. Braascamd, Direcior

The National Bursau of Btandards® was established by an act of Congress March 3, 1801,
Today, in addition to serving as the Nation's ce 1 measurement laboratory, the Bureau is
a principal focal polat in the Federal Qovernolent for assuring maximum application of
the physical and engineering aclences to the advancement of techoology in industry and
commerce. To this and the Bureau conducts research and provides central national services
ln four broad program areas. These are: (1) basle measurements and standards, (2)
materlals measurements and standards, (3) technologlical measurements and standards,
and (4) transfer of technology. L
The Buretau comprises the Inatitute for Basle Btandards, the Inatitute for Materlals
Research, the Institute for Applied Technology, the Center for Radiation Research, the
Center for Computer Bclences sand Technology, and the Ofics for Information Programs.
TRE INSTITUTE FOR DASIC STANDARDS Drovides the central basls within the United
States of a complets and consistent system of physieal measurement; coordingtes that
System with measurement systems of other nations; and furnishes essentinl services leading
to acctirates and uniform.physteal measurements thronghout the Nation's scientifiec commu-
uity, Industry, and commerce. The Institute conaists of an Ofce of Measurement Services
and the following technlcal divisions: -

Applied Mathematics—Electricity-~Metrology—Mechanics—Heat—Atomle and Mo-

lecular Physics—Radlo Physics*—~Radlo Enginesringf-Time gnd Frequency 4

Astrophysics *—Cryogenics?
THE INSTITUTE FOR MATERIALS RESEARCH conducts materisls research leading to im-
proved methods of mensurement standards, and data ot the properties of well-charaeterized
materials needed by Industry, eommerce, sducational {mstitutions, and Government;
develops, produces, and distributes standard refersnce materials; relates the physical
and chetnical properties of materials to thelr bebavior and thelr interaction with thelr
savironments; and provides advisory and research services to other Government agencles.
'I;hodnudtuto consivts of an Ofce of Standard Referance Materialy and the following
divisions:

il'nlyuul Chemistry—Polymers—Metallurgy-wInorganic Materisls—Physical Chem-

b’l

THE INSTITUTIE FOR APPLIED TECHNOLOCY provides technical services to promote the
uss of avallable technology and to facilitats technological fanovation In industry and
Government} cooperates with publlc and private organisations in the development of
technological standards, and test methodologles: and provides advisory and reseatch
services for Federal, state, and local government agencles, The Institute consists of the
following technical divisloos and offices :

Ingineering Standards—Weights and Measures—Invention and Innovation-—{Ve-

hicle Systems Research—Produet Evaluation—PBuildiag Research—Instrument

Bhops——Afeasurement Engineering—Electronie Technology—Technical Analysis.
THE CENTER FOR RADIATION RESEARCH engages in research, measurement, and appll-
cstion of rudiation to the solution of Burean mission problems and the problems of other
agencles and institutions, The Center consists of the following divislons:

Reactor Radiation—=Linae Radiation—Nuclear. Radistion—Applied Radistion.
THE CENTER FOR COMPUTER SCIENCES AND TECHNOLOCY conducts research and provides
technicnl services designed to ald Government agencies In the selection, acguisition, and
effective use of automatie dats processing equipment; and serves as the principal focus
for the development of Federal standards for antomatic data processing eQuipmaent, tach-
Rlques, and computer languages. The Center conslets of the following offices and dlvisions:

Information Processing Standards—Computer Information—Computer Hervices—

Bystems Development—Information Processing Technology.
THE OFFICE FOR INFORMATION PROCEAMS promotes optimum disseminstion and accessl
bllity of selentific information gensrated within MBS snd other agencies of the Federal

. Goverument ] promotes the development of the National Standard Reference Data Bystem

and a system of information analysis centers dealing with the broader aspects of the
National Measurement System, and provides appropriats services to ensure that the NBS
staff has optimum accessidility to the sclentific information of the werld. The Ofice conslsts
of the following organizational units:

Ofiice of Standard Refersace Data—Clearinghouss for Fedaral Scientifie and Tech-

nleal Information &~Ofice of Technical Information and Publivations—Library—

Oftice of Publie Information—0fice of Internationsl Relations.

“

1 Headguarters and Laboratories at Guithersburg, Maryland, unless otherwise noted;
malling address Washington, D.C. 20234,

2 Located at Boulder, Colorado 50802,

3 Located at 6285 Port Royal Roed, Bpringfield, Virginia 22151,



NBS TECHNICAL PUBLICATIONS

PENMODICALS

JOURNAL OF RESEARCH reports Na-
tional Bureau of Standards rescarch and
development in physics, mathematics,
chem!stry, and engineering. Comprehenaive
scientific papers glve complete detalls of
the work, Including laboratory data, ex-
perimental procedures, and theoretical and
mathematical anhlyses. IHustrated with
photographs, drawings, and cherts,
Pudlished 1in threc scotions, availadle
weparaiely:

s Physics and Chemistry

Papers of interest primarily to sclentists
working in these fields, This section covers
#t broad range of physical and chemical re-
search, with major emphasis on standards
of physical meagsurement, fundamental con-
stants, and properties of matter. Issued alx
times & year. Annual subscription : Domes-
tie, $9.60; foreign, $11.75°.

* Mathematical Selences

Studies and compilations designed mainly
for the mathematician and theorstiesl
physicist Topies in mathematical statistlcs,
theory of experiment design, pumerieal
anaiysls, theoretical physics and chemistry,
logical design and programming of com-
puters and computer systems. Bhort nu-
merical tables. Isgued quarterly. Annual
subseription: Domestic, $5.00; forelgn,
$8.25°,

* Engineering and Instrumentation
Reporting results of interest chiefly to the
engineer and the applied sclontist, This sec-
tion includes many of the new develop-
ments in instrumentation resulting from
the Bureau's work In physical measure-
ment, data processing, and development of
test methods. It will also cover some of the
work In  scoustics, applied mechanics,
bullding research, and cryogenic engineer-

Ing. Issced quarterly. Annual subseription: --

Domestic, $5.00; Toreign, $6.25°%,

TECHNICAL NEWS BULLETIN

The best single source of Information con-
cerning the Burean's rescarch, develop-
mental, cooperative, and pudlication activi-
tles, this monthly publication Is designed
for the Industry-oriented lndividual whose
dally work Involves intimate contact with
sclence and technology—for engineers,
chemists, physicists, research managers,
product-development managers, and com-
pany ezcoutives. Annual subscription:
Domestle, $3.00; forelgn, $4.00°,

*Difference in price is due to extra cost of forslgm
malling. '

NONPERIODICALS

Applied Mathematics Series. Mathematical
tables, manuals, and studies.

Bullding Seience Series. Research resuoilts,
test methods, and performance ¢riteria of
bullding materials, components, systems,
and structures, .

Handbooks. Recommended codes of engi-
neering and Industrial practice {including
safety codes) developed In cooperation
with interested Industries, professional
organizations, and regulatory bodies.
Speeial Publieations. Proceedings of NBS

. conferences, bibliographies, annual reports,

wall charts, pamphlets, etc.

Monographs. Major ¢ontributlons to the
technleal lteraturs on various subjlects
related to the Bureau’s aclentific and tech-
njcal activities,

National Standard Reference Data Serles.
NSRDS provides quantitive data on the
physical and chemical properties of mate-
rials, compiled £rom the world's literature
and eritieally avaluated.

Produet Standards. Provide requirements
for sizes, types, quality, and methods for
testing various lodustrial products. These
standards are developed cooperatively with
interested Governtoent and industry groups
and provide the basls for common under-
standing of product characteristics for both
buyers and sellers, Thelr use iz volontary.
Technical Notes. Thia series consists of
communications and reports (covering both
other agency and NBS-sponsored work) of
limited or transitory interest.

Federal Informsation Processing Standards
Publications. This series is the oficial pub-
lieation within the Federal Government for
information on standards adopted and
promuligated under the Publliec Law 86-308,
and Buareau of the Bodget Clircular A-86
entitled, Standardization of Data Elements
and Codes in Data Systems.

CLEARINGHOUSE
‘The Clearinghouse for Tederal Sclentific
and Technieal Information, operated by
NBS, supplies unclassified information re-
Iated*to Government-generated sclence and
technology In defense, space, atomic energy,
and vther national programs. Yor further
information on Clearinghonse services,
writet
Clearinghouse
U.8. Department of Commerce
Bpringfield, Virginia 22151
Order NBS publications from:
Superintendent of Documents
Government Printing Ofce
Washlngton, D.C, 20402



