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Duplicability of Hotched Bar Impact Testing Between
Different Laboratories

The Pacific Car and Foundry Co. heat treated 5 inserts bars of the
Cr-Mo composition in a 12" x 2U" x 24" test block as shown in the diagram
of Figure 7. MNotched bar impact tests were conducted on some of the insert
bars at the Pacific plant and some of the remaining inserts were forwarded
to this laboratory for similar testing., Diagrams of the locations of the
impact test specimens and the impact data are included in Figure 7. The
values obtained at the two laboratories at both the surface and center at
the testing temperature of -UO°F are in complete accord, although the
impact properties determined at room temperature at this arsenal are some-
what lower than those cbtained at the Pacific Car and Foundry Co. The
impact properties obtalned in this material are considered excellent,

A 12" x 24 x 2Un test block poured from another heat of similar
analysis at the Pacific Car and Foundry Co, was heat treated and then
sectioned for impact testing, One section was sent to this laboratory for
the purpose of checking the results obtained by the manufactursr. The
results obtained at both the Pacific Car and Foundry Co. and this arsenal
are listed in Figure &, The agrecment between the two laboratories is
sufficiently good to permit confidence in the duplicability of notched
bar impact testing, at least as conducted at the two laboratories involved.

A very interesting experiment was conducted at the American Steel
Foundries. Groups of standard V-notch Charpy impact test specimens wers
prepared from a heat treated cast armor section using a new milling cutter,
a 8lightly worn milling cutter, and a badly worn milling cutter to shape
the V-notches of the various groupe of specimens, One half of the specimens
were tested at ~UO°F at the Americen Steel Foundries and the other half
were forwarded to this laboratory, where the notches were checked for
dimensional accuracy using s shadowgraph at a magnification of X20, the
thickness under the notches measured, and the specimens finally tested at
a temperature of -40°F. The results obtained at both the American Steel
Foundries ond the Watertown Arsenal are contained in Table IX, Almost
perfect duplication of results was obtained at the two laboratoriss. The
results further indicate that minor variations in notch dimensions may not
be as critical as generally supposed, but considerably more testing with
steels of different microstructures and hardnesses at a series of
temperaturee would be required to verify this conclusion.

To definitely investigate the duplicability of notched bar impact
testing it would be necessary to provide each of the seven or elght
nanufacturers of heavy cast armor who would be concerned with Spec. AXS-1013,
Rev. 1 with sufficient material from a number of selected steels to prepare
notched bar impact specimens for testing at +70°F and -40°F, Comparison
of the results with data obtained from similar tests conducted at this

laboratory would estublish the relimbility and reproducibility of notched
bar impact tests.
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S TABLE III ‘
(Draft of Spec. AXS-1013, Rev. 1) 5
s (Issued 1 October 1945)
:‘4; Minimum V-Notch Charpy Impact Values ‘

-
m Thickness of Section Brinell Hardness Inpact Value I
: Inches Range at +70°F. at -U0°F, SR
I 4 to 63, incl. 210~-230 50 L0
E. : 4 to 63, incl. : 231-250 45 35
5 4 to 63, incl. 251~-270 4o 30
{ more than 63 to 12 190~210 50 40
& more than 63 to 12 211~+225 45 35
[; more than 63 to 12 226~240 4o 30
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