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NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards ' was established by an act of Congress March 3. 1901. Today,

in addition to serving as the Nation’s central measurement laboratory, the Bureau is a principal

focal point in the Federal Government for assuring maximum application of the physical and

engineering sciences to the advancement of technology in industry and commerce. To this end

the Bureau conducts research and provides central national services in four broad program

areas. These are: (1) basic measurements and standards, (2) materials measurements and

standards, (3) technological measurements and standards, and (4) transfer of technology.

The Bureau comprises the Institute for Basic Standards, the Institute for Materials Research, the

Institute for Applied Technology, the Center for Radiation Research, the Center for Computer

Sciences and Technology, and the Office for Information Programs.

THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the United

States of a complete and consistent system of physical measurement; coordinates that system with

measurement systems of other nations; and furnishes essential services leading to accurate and

uniform physical measurements throughout the Nation’s scientific community, industry, and com-

merce. The Institute consists of an Office of Measurement Services and the following technical

divisions:

Applied Mathematics—Electricity—Metrology—Mechanics—Heat—Atomic and Molec-

ular Physics—Radio Physics -—Radio Engineering -—Time and Frequency -—Astro-

physics -—Cryogenics.

-

THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research leading to im-

proved methods of measurement standards, and data on the properties of well-characterized

materials needed by industry, commerce, educational institutions, and Government; develops,

produces, and distributes standard reference materials; relates the physical and chemical prop-

erties of materials to their behavior and their interaction with their environments; and provides

advisory and research services to other Government agencies. The Institute consists of an Office

of Standard Reference Materials and the following divisions:

Analytical Chemistry—Polymers—Metallurgy—Inorganic Materials—Physical Chemistry.

THE INSTITUTE FOR APPLIED TECHNOLOGY provides technical services to promote

the use of available technology and to facilitate technological innovation in industry and Gov-

ernment; cooperates with public and private organizations in the development of technological

standards, and test methodologies; and provides advisory and research services for Federal, state,

and local government agencies. The Institute consists of the following technical divisions and

offices:

Engineering Standards—Weights and Measures— Invention and Innovation — 'Vehicle

Systems Research—Product Evaluation—Building Research—Instrument Shops—Meas-

urement Engineering—Electronic Technology—Technical Analysis.

THE CENTER FOR RADIATION RESEARCH engages in research, measurement, and ap-

plication of radiation to the solution of Bureau mission problems and the problems of other agen-

cies and institutions. The Center consists of the following divisions:

Reactor Radiation—Linac Radiation—Nuclear Radiation—Applied Radiation.

THE CENTER FOR COMPUTER SCIENCES AND TECHNOLOGY conducts research and

provides technical services designed to aid Government agencies in the selection, acquisition,

and effective use of automatic data processing equipment; and serves as the principal focus

for the development of Federal standards for automatic data processing equipment, techniques,

and computer languages. The Center consists of the following offices and divisions:

Information Processing Standards—Computer Information — Computer Services— Sys-

tems Development—Information Processing Technology.

THE OFFICE FOR INFORMATION PROGRAMS promotes optimum dissemination and

accessibility of scientific information generated within NBS and other agencies of the Federal

government; promotes the development of the National Standard Reference Data System and a

system of information analysis centers dealing with the broader aspects of the National Measure-

ment System, and provides appropriate services to ensure that the NBS staff has optimum ac-

cessibility to the scientific information of the world. The Office consists of the following

organizational units:

Office of Standard Reference Data—Clearinghouse for Federal Scientific and Technical

Information '—-Office of Technical Information and Publications—Library—Office of

Public Information—Office of International Relations.

' Headquarters and Laboratories at Gaithersburg. Maryland, unless otherwise noted: mailinR address Washington, D.C. 20234.
- Located at Boulder. Colorado 80302.
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This report updates previous reports of the Manufacturing

Chemists' Association's (MCA) project that was initiated in 1966.

Since that time, 20 plastic samples (Table I) have been exposed

outdoors at three different exposure sites (Table II) which

represent varying climatic weather conditions encountered in the

United States. The MCA project and its preliminary results have

been described in a series of National Bureau of Standards Reports.

These reports (1-7), all entitled Outdoor Performance of Plastics

have the following subtitles:

I. Introduction and Co lor -Change (1).

II. Tensile and Flexural Properties (2).

III. Statistical Model for Predicting Weatherability (3).

IV. Significance of Climate (4).

V. Surface Roughness (5).

VI. Electrical Properties (6).

VII. Haze and Gloss (7).

Changes in the properties listed in the above subtitles were

used as the means for measuring the outdoor performance of the 20

plastic samples. Computers were used for data storage and retrieval.

Graphs of property vs. outdoor exposure time were generated by the

computer and these graphs were reproduced in the various reports as

the method of reporting property changes.

From the preliminary results, it was decided that color, tensile,

flexure, haze, and gloss would be the significant properties to follow
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for the remainder of the project. Samples have now been exposed

outdoors for 48 months and these five properties have been measured

for each plastic. The physical testing was again performed by MCA

member companies (Table III). Although the five properties were

originally reported in 3 separate NBS reports, the data through

48 mcnths for the 5 properties is presented in this single report.

Experimental details are not presented here; such details can be

found in the original reports. Again, the data is presented as

reproductions of the computer-generated graphs (Figures I - 81B).

These graphs differ from the earlier ones in the X-axis (time in

months) has been expanded to 60 months to accommodate the 48 month

data. Thus, the data points are compressed when compared to those

of the original graphs.

Some plastics have failed in the field and obviously there are

no additional data for these. However, the original graphs have

still been reproduced in this report with the expanded time axis.

The color data presented in the first report was erroneous.

This data has now been corrected. No comparisons can be made

between the graphs for color-change in the first report and this one.

This report is intended only as an upaate of the previous

reports. No discussion of the accumulated data is presented. Another

update will be issued after 60 months exposure time.
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Table I

List of Twenty Plastics

Base Polymer Plastic

Polyethylene Translucent - 1 mil
- 60 mil

Poly (methyl methacrylate) Clear - 60 mil

Poly (vinyl fluoride) Clear - 1 mil

Poly (ethylene terephthalate) Clear - 5 mil

Po lye St er/x- linked Clear - 60 mil

Poly (vinyl chloride) Clear - 4 mil
- 10 mil
- 60 mil

Ba-Cd

Clear - 4 mil
- 10 mil
- 60 mil

Sn

Clear - 60 mil

White - 4 mil
- 10 mil
- 60 mil

Ba-Cd

White - 4 mil
- 10 mil
- 60 mil

Sn

White - 60 mil





TABLE III

Plastics Evaluation

Property Company & Location

Color American Cyanamid Company
Stamford, Connecticut

Tensile W, R. Grace 6c Company
Flexure Clarksville, Maryland

Haze Monsanto Company
Indian Orchard, Massachusetts

Gloss Hercules Incorporated
Wilmington, Delaware



'vr.

V; '^..>m' /" ‘^

I . h '

Ni'C5^

t,:":;..,
-v'^

tij,:,^Ay::s>^' T.srii.y-''.:?!!^ r.- .

' M"WE

'

'•' ’” '•2^" '' *''

v'\
'

' •' '

' " y"’’ "

SL-
''

xn*^<3lfr3t^^

'
^

. V." .

/r' . \^v
vt-.

i ?



List of Figures

Numbers

1-20 Color-change, Delta (E)
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