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Report No. 820284
M/700 Classic 375 H&H Magnum - Strength Test

ABSTRACT

A high pressure test was designed for the .375 H&H Magnum
M/700 Classic to evaluate strength. This test provided a good
opportunity to experiment with_new measurement equipment and
techniques. Several rounds of factory, SARAMI, and handloaded
ammunition were shot with measurements of receiver strain and
pressure taken qiing strain gages. Some computer analysis was

also made. .

SCOPE OF TEST

To determine the strength of a M/700 receiver and barrel in
Caliber .375 H&H Magnum.

TEST RESULTS

The receiver strain from the-high pressure load (chamber
pressure - 176,000 psi) was 43% of yield strain for that material,

~ At that pressure, the bolt froze in the receiver with no other

damage noticed. The receiver strain at proof load was only 17%
of yield strain. A further result of this test is evidence to
the accuracy of chamber pressure'measurements using a strain gage
mounted on the chamber section of the barrel.
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M/700 Classic 375 H&H Magnum - Strength Test

REPORT TEXT

The gun used was a M/700 Classic, Serial No. B6346231.
SAAMI rounds were fired to provide a base line. Chamber
pressure averaged 63,871 psi over 10 shots. Some factory and

proof ammunition was also fired.

A strain gage was mounted on the receiver to measure radial
strain. The full range of ammunition was fired through the gun
and strain measured. Strain was very low and did not follow
pressure {(that is, when pressure went down, strain did not always
go down and wvicesversa). Another gage was mounted to measure
longitudinal strain and more shots fired. Longitudinal strain
was of slightly higher magnitude than radial and followed -
pressure. This direction was assumed to be the principal stress
at that point. '

Several handloads were made with various powder weights to
provide a workup of pressure vs. powder weight. Curve fitting
this data yielded a formula with 97% certainty.

Powder (grains) = 32.419 + 20.962 Log pressure (psi x 1.000)
(Computer printout in appendix)

Handloads
300 grain bullets

grains 4198 powdexr
45 gr.
64 gr.
47 gr.
50 gr. N
53 gr.
56 gr.
57 gr.
77 gr.

W W Ww Www

After an initial series of shots to establish a pressure base

line, receiver strain was measured on every shot.
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M/700 Classif 375 HsH Magnum - Strength Test

From this poinf the theoretical pressure of 180,000 psi was
calculated for 77 grains of 4198 powder (max. load for case). This
load was made and fired. A pressure of 176,369 psi was measured
{curve in appendix). This shot froze the gun's action.

TEST PROCEDURE

A program was written.on the HP85 Computer to take the barrel
dimensions, compute the strain to pressure constant, acquire the
maximum strain from the Tektronix 7854 scope and print out the’

converted pressure.

A strain gage was mounted on the barrel to measure radial

stress. Its location was determined as Zollows. The exact position

of the bolt face was determined using a cleaning rod. A cartridge
was placed at this mark and a new mark struck on the barrel at the

neck of the case. This is the strain gage location. .

Two gages were mounted on the receiver behind the barrel.
One gagé was mounted radially, the other longitudinally. The
following ammunition was used in this test:

SAAMI 375 - 300 - 1 -~ R

Rem. 375 w/ 300 gr. bullet
Rem. 375 w/ 270 gr. bullet
Rem. 375 Proof

EWY:T
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Ilion Research Division
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