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ANNOUNCEMENT

Circular 101 (2d edition) of April 23, 1924, entitled Physical Prop-
erties of Materials: I. Strength and Related Properties of Metals and
Wood, has been out of print for some months.
The properties of materials are of the utmost value to technicians.

They are working factors in design, construction, and use—they are
the real objects purchased, sold, and used.

Since it does not seem probable that a revision can be made in the
near future, and in view of the continuing persistent demand, it was
decided to reprint the second edition of the Circular with no change
and to issue this Supplement, containing certain corrections and
giving some additional or substitute data.

The sources of the data are cited for each item. The sources include
journals, specifications, Bureau work, and manufacturers’ records.

February 12, 1937,

Lyman J. Briggs, Director.
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6 Circular of the National Bureau of Standards

Table 2.— Tensile requirements of sheet aluminum

(Navy Department Specifications 47A2, Nov. 1, 1926)

Soft.

Medium hard

Hard.

Condition Thickness

in.

(0. 258 to 0. 051—
I .051 to .032—.
1 .032 to .020—.
1.020 to .013—

1

.162 to .051—

.051 to .032—.

.032 to .020—.

.020 to .013—

(.102 to .051—
I .051 to .032—.
1 .032 to .020—
1.020 to .013—.

Tensile strength

kg/mm 5

8.4
8.4
8.4
8.4

11.2
11.2
11.2
11.2

15.5
16.9
18.3
21.

1

lb/in. 2

12,000
12, 000
12,000
12, 000

16,000
16. 000
16,000
16,000

Elonga-
tion in
2 inches

Percent
30
25
20
15

7
5
4

3

22.000 4

24.000 3
26.000 2

30,000 1

Note.—Bend test specimens cut from either soft or medium hard sheet, either parallel with or trans-
versely to the direction of final rolling, shall withstand cold bending flat on themselves without cracking.
The bend test is not required for the hard temper. From sheets of soft or hard temper, the specimens may
be cut in any direction of the sheet; from sheets of medium hard temper, the specimens shall be cut with
the major axis parallel to the direction of final rolling.

ADDITIONS AND CORRECTIONS TO CIRCULAR 101

(The citations below refer to the page numbers in Circular 101, 2d edition)

22 .

23.

Page Addition or correction

The materials “copper (duralumin, alloy H)” and “copper (duralumin, alloy D)” were heat
treated and not soft as stated. National Bureau of Standards measurements in 1924 gave 22
to 24X10-9 (per 1° C) as the linear coefficient of expansion of “copper (duralumin)”. The
reference number given for this material should be deleted.

According to a letter from the Aluminum Co. of America, dated July 15, 1926, the most advan-
tageous heat treatment for copper (duralumin) is water quenching at 504 to 516° C (940 to
960° F).

24.

25.

26.

32.

33.

34.

41.

44.

63.

62.

72.

85..

..

86—
87—
89—

123..

.

125.

130.

Delete the results for the aluminum-copper-tin alloys.

Delete footnotes 14 and 16.

The tensile strengths quoted for aluminum-silicon (Alpax) can be obtained by a special process
according to a letter from the Aluminum Co. of America, dated July 15, 1926.

At bottom of column 18, delete reference number 170. The number 109 just above should read
169. Delete footnote references in columns 2 and 3.

Delete reference numbers 109 and 170. Substitute reference 169. Delete footnote references in

first column. In footriote 40, “12,1500” should read “121,500”. Delete footnotes 47 and 48.

Footnote 50, delete “modulus of elasticity of cast copper, 7,700 kg/mm2 (11,000,000 lb/in2)”.

In column 18, delete reference 168.

Last column, substitute reference 92 for reference 169.

Column 18, substitute reference 169 for reference 42.

Delete the data for “Tin, zinc (Gov. bronze or USN gun bronze or admiralty gun metal)”.
Delete footnotes 63 and 64.

The third material should be Cu, 70; Zn, 27; Pb, 2; Sn, 1.

The specific gravity of glucinum, or beryllium, as it is now called, is 1.86, according to a deter-

mination at the National Bureau of Standards, in 1927. Substitute reference 174 for 51, in

column 18.

Footnote “16” should read “10”.

Delete footnote reference 4 in first column.
Delete footnote 4. In footnote 14, the centigrade equivalent of 1,700° F is 928° C.
Footnote 21, first line, substitute “pearlite” for “perlite”.

Substitute the following for footnote 43: “General appearance of lead; may be cast, rolled, or

extruded; specific gravity and melting point close to those of lead; has metallic ring of bell

metal; not as brittle as antimonial lead; pronounced increase in hardness upon aging; aging
accelerated by steam heat; excellent structure, free from blowholes, and has low coefficient

of friction.”

Substitute “Frary Metal” for “Ulco Metal” as the designation of the table at the bottom of the

page.
Delete footnote reference on pure cold-rolled nickel. Add on next line below, “Pure #1 ”.

Specific gravity of tantalum should read 16.6.
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ADDITIONS AND CORRECTIONS TO CIRCULAR 101—Con.

Addition or correction

136.

139.

149.

151..

.

156..

.

199..

.

200

..

.

202...
203...

The following experimental relationships 1 were derived at the National Bureau of Standards
for Brinell and Rockwell numbers and for tensile strength of steel:

7,300

130—IOoBb 1/16

3,710

Bn=

Bn=

Bn=

Bn=

Tns. str. (lb/in. 2
)

=

for ioojRs i/i6> 40 but <100

for ioo-Rb i/8> 30 but <100

for i 5oRc>10 but <40

for iooRc>40 but <70

130—iooRbi/8
1.520.000—

4,5OOi50.Bc

(100—looBc) 2

25.00

0—

10(57— ljoBc) 2

100—isoBc

4,750,000— 12,OOOiooBb i/i»

130—iooBb i/i«
for iooBs i/is> 82 but <100

Tns. str. (lb/in.») for i5oBc>10 but <40

in which:
icoBb 1 /18

= Rockwell B number, ball Ms in. diameter, load 100 kg.

iooBb i/8= Rockwell B number, ball 14 in. diameter, load 100 kg.

i 5oBc=Rockwell C number, brale, load 150 kg.

In figure 60, these same steels are identified as nos. 1 to 8, corresponding to the serial order in
the table.

The tensile strength given for tin, annealed at 50° C (122° F) is 10 times too great. The corrected
table should read:

Metal Temperature Tensile strength
Elonga-
tion

Reduc-
tion of

area

°C op kg/mm 2 lb/in. * Percent Percent
Tin, annealed at 50° C (122° F) 20 68 2. 75 3, 910 40 74

53 127 1.75 2, 490 45 72
100 212 1. 05 1, 490 45 82
153 307 0. 65 925 41 97
180 356 .45 640 10 12
207 405 .25 355 0 0

Table 30, fourth heading, delete “estimated.”
The values of the tensile strength of Sn, annealed at 50° C (122° F) should be divided by 10.

2d column, “Aluminum, Ti.” Delete entry.
Substitute “Brazing metal” for “Brazin, metal.”
“Steel, Cr, effect of temperature”, page number should read 158.

“Steel, Cr, V, effect of drawing temperature”, page number should read 110.

i National Bureau Standards Research Paper RP185.

U. S. GOVERNMENT PRINTING OFFICE: 1937

For sale by the Superintendent of Documents, Washington, D. C. Price 5 cents
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