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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 comists 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.

1 Headquarters and Laboratories at Gaithersburg. Maryland, unless otherwise noted; mailing address Washington. DC. 20234.

- Located at Boulder. Colorado 80302.

Located at 5285 Port Royal Road, Springfield. Virginia 22151.
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Progress Report

on
Test Methods for Evaluating the Stress
Corrosion Behavior of Aluminum Alloys

W. F. Gerhold
Engineering Metallurgy Section

Results to date in an investigation comparing test
methods used for evaluating the s tress - corros ion behavior
of aluminum alloys (authorized under RRMA 2123) are
included herein.

Test methods studied in this investigation are the
constant strain method and the constant load method for
applying stress to the specimens.

The aluminum alloys used for test specimens in these
studies include the following:

2219-T352 aluminum alloy hand forging
(10 in . thick)

.

2219-T852 aluminum alloy hand forging
(10 in . thick)

.

2219-T62 aluminum alloy sheet (0.064
in . thick)

.

7079-T651 aluminum alloy rolled plate
(6 in . thick)

.

The tests are being conducted in the marine atmosphere
at Kure Beach, N. C. (80 ft. lot) and in the laboratory at
the National Bureau of Standards, Washington, D. C., and at
the Alcoa Research Laboratories, New Kensington, Pennsylvania.
Tables 1, 2, and 3 contain the results obtained to date from
tests conducted in these environments.

These tests are continuing.

USCOMM-NBS-DC





Table 1. Results obtained from stress - corros ion tests conducted in the marine atmosphere at

Kure Beach, N.C. (80 ft. lot)

Constant Strain Method Constant Load Method

Exposure Stress, F/N Days to Percent Loss Remarks F/N Days to Percent Loss
Percent of (a) Failure in Tensile (a) Failure in Tensile
Yield Strength (b) Strength (b) Strength

2219-T352 Aluminum Alloy Hand Forging (10 in . Thick), Short Transverse***
1 *

75 2/3 42 , 58 _ (c) 3/3 9 , 9 , 9 -

50 3/3 58, 76, 113 - 3/3 13, 14 ,
23 -

0 0/3 Rem 26, 135 25, 26 (c) 0/2 Rem 13, 23 9 ,
13

2219-T852 Aluminum Alloy Hand Forging (10 in . Thick), Short Transverse***1 *

75 1/3 888 _ (d) 0/3 414(3) NF 13 , 14, 15
0 0/3 Rem 888 (i) (d) 0/3 Rem 414(3) 10 , 11 ,

15

2219-T62 Aluminum Alloy Sheet (0.064 in. Thick), Transverse^^

Preform (f)
0/3 _ _ (e) No :Specimens Exposed

75 0/3 - - (e) 0/3 4 14 ( 3) NF 6 , 7, 8

0 0/3 - (e) 0/3 Rem 414(3) 7 , 8, 9

7079-T651 Aluminum Alloy Rolled Plate (6 in. Thick), Short Transverse*''
1 *

25 3/3 259, 545, 1144 3/3 24 , 31 ,
31 -

15 0/3 - - (e) 3/3 24 , 29 ,
82 -

0 0/3 " - (e) 0/3 Rem 24 , 29 ,
82 5 , 6, 22

7079-T651 Aluminum Alloy Rolled Plate (6 in. Thick), Long Transverse**'
1

*

75 3/3 58(2) , 85 - 0/3 29 , 36 ,
37 -

0 0/3 Rem 135, 267(2) 6, 7, 8 0/3 Rem 29 , 36, 37 3 , (g) ,
4

(a) F-Number of specimens that failed.
N-Number of specimens exposed

(b) Rem - Unstressed specimens removed from test after exposure for number of days shown.
NF - Stressed specimens had not failed after exposure for number of days shown.
Numbers in parentheses refer to number of specimens.

(c) One specimen still on exposure; Total exposure time to Sept. 1, 1969 - 1600 days.
(d) Two specimens still on exposure; Total exposure time to Sept. 1, 1969 - 1600 days.
(e) Three specimens still on exposure; Total exposure time to Sept. 1, 1969 - 1600 days.
(f) Preform - Specimen deformed to introduce residual stresses and then additionally stressed

by constant strain method.
(g) Specimen broke while removing it from test.
(h) Principal axis of the specimen with respect to the direction of working.
(i) Data not available.





Table 2. Results obtained from stress-corrosion tests conducted in an artificial laboratory
environment (aqueous solution containing 3.5% NaCl - intermittent immersion).

Constant Strain Method* Constant Load Method

Exposure Stress, f7n Days to Percent Loss Remarks F/N Days to Percent Loss
Percent of (a) Failure in Tensile (a) Failure in Tensile
Yield Strength (b) Strength (b) Strength

2219-T352 Aluminum Alloy Forging (10 in. Thick)
,

f clShort Transverse^ J

75 3/3 1(3) 3/3 1, 1, 3 -

50 3/3 2 , 2 ,
82 - 3/3 5, 24, 27 -

0 0/3 Rem 84(3) 2 7
f e) 0/3 Rem 5 , 24 ,

27 6, 28, 24

2219 T852 Aluminum Alloy Forging (10 in

.

Thick)
, Short Trans verse * c '

75 0/3 183(3) NF 16(e) 1/3 33, 60(2) NF 31, 32

0 0/3 Rem 183(3) 32(e) 0/3 Rem 33, 60(2) 30, 34, (f)

2219-T62 Aluminum Alloy Sheet (0.064 in. Thick)
,

fclTransverse^

Preform(d) 0/3 183(3) NF _ No !Specimens Exposed
37 ( e ^75 0/3 183(3) NF 46 ( e ) 0/3 60(3) NF

0 0/3 Rem 183(3) 44(e) 0/3 Rem 60(3) 38(e)

7079-T651 Aluminum Alloy Rolled Plate (6 in. Thick), Short Transverse

25 0/3 183(3) NF 42(e) 3/3 4(3) -

IS 0/3 183(3) NF 13(e) 0/3 61(3) NF 14(e)

0 0/3 Rem 183(3) 12 ( e ) 0/3 Rem 61(3) 2g(e)

7079-T651 Aluminum Alloy Rolled Plate (6
('c')

in. Thick), Long Transverse 1 ’

75 3/3 3, 6, 6 - 3/3 6 , 12 ,
15 -

0 0/3 Rem 183(3) 5(e) 0/3 Rem 6 , 12, 15 2, 6, 3

* Tests performed by Alcoa (data reported by Alcoa)

.

(a) F-Number of specimens that failed
N-Number of specimens exposed.

(b) Rem - Unstressed specimens removed from test after exposure for number of days shown.
NF - Stressed specimens had not failed after exposure for number of days shown.
Numbers in parentheses refer to number of specimens.

(c) Principal axis of the specimen with respect to the direction of working.
(d) Preform - Specimen deformed to introduce residual stresses and then additionally stressed

by constant strain method.
(e) Average value for number of specimens exposed.
(fl Specimen broke while removing it from test.





Table 3. Results obtained from stress -corrosion tests conducted in an artifical laboratory
environment (IN NaCl solution with 10 ml 30°. H

?
0

?
/1 of solution - intermittent

immersion) .

L L

Constant Strain Method Constant Load Method
Exposure Stress,
Percent of
Yield Strength

F/N
(a)

Days to
Failure

(b)

Percent Loss Remarks
in Tensile
Strength

F/N
(a)

Days to
Failure

(b)

Percent Loss
in Tensile
Strength

2219-T3S2 Aluminum Alloy Hand Forging (10 in. Thick), Short Transverse* 0 *

75 3/3 2, 2, 8 _ 3/3 1,1,2 -

SO 3/3 1, 1, 8 - 3/3 2, 3, 3
-

0 0/3 Rem 2 , 2

,

8 (f) 0/3 Rem 2 , 3 , 3 28, 29, 28

2219-T852 Aluminum Alloy Hand Forging (10 in. Thick), Short Transverse* 1-"*

75 0/3 60(3) NF (f) 3/3 19, 24, 41 -

0 0/3 Rem 60(3) (f) 0/3 Rem 19 , 24 ,
41 37, 39, 57

2219-T62 Aluminum Alloy :Sheet (0.064 in. Thick), Transverse*
1-

*

Preform(d) 0/3 65(3) NF No :Specimens Exposed

75 0/2 65(2) NF 51(e) 1/3 48, 65(2) NF 41 ,
46

0 0/2 Rem 65(3) 46(e) 0/3 Rem 48, 65(2) 34, 44, 51

7079-T651 Aluminum Alloy Rolled Plate (6
(c)

in. Thick), Short Transverse 1 J

25 2/3 8 , 21 ,
60 NF (f) 3/3 2, 7, 7 -

15 0/3 60(3) NF (£) 0/3 61(3) NF 47(e)

0 0/3 Rem 60(3) (f) 0/3 Rem 61(3) 4 7
e

7079-T651 Aluminum Alloy Rolled Plate (6 in. Thick), Long Transverse* 0 *

75 3/3 2(3) - 3/3 13, 18, 18 -

0 0/3 Rem 2(3) 3(e) 0/3 Rem 13, 18, 18 0,2,5

(a) F-Number of specimens that failed.
N-Number of specimens exposed.

(b) Rem - Unstressed specimens removed from test after exposure for number of days shown.
NF - Stressed specimens had not failed after exposure for number of days shown.
Number in parentheses refer to number of specimens.

(c) Principal axis of the specimen with respect to the direction of working.
(d) Preform - Specimen deformed to introduce residual stresses and then additionally stressed

by constant strain method.
(e) Average value for number of specimens exposed.
(f) Data not available.
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