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Remington Arms Company, Inc. CONFIDENTIAL Research and Development Technology Center
Elizabethtown, Kentucky

. September 13, 2000

To:  Mike Keeney
From: Marlin Jiranek

Cec:  D. Danner, S. Franz, D. Diaz, J. Snedeker, J. Urbon, J. Zajk

RE: M/710 MAGAZINE WELD TESTING

HISTORY:

As a follow-up to the previous work around the documentation and characterizatiox_g_ of
the weld shear strength of the M/710 magazme boxes, 84 addltlonal “productlon '15{3

B

. boxes, none of the b@}ges tﬁsted have cdmplqtq} Welds Of the ten magazine boxes tested,
the maxlmum;@éﬂ’ure iad Was 1,550:1b. ‘it the minimum was 417 Ib. This is a very
large spg}ea"_ the glata and i 1§ wellibelow the minimum calculated failure load for the
%magazma bogw 424 lb._,."[ﬁik gxamination has led to the conclusion that none of the
s sl;(_bmltted for use on the current production magazine boxes are satisfactory.

i en&d that a plan be devised to address the development of magazine box

«rwe d proceéss. This can be done using the current method of two spot welds, or may have

iio résort to some type of projection, TIG, or MIG setup (all add cost).

x:%

PROCEDURE:

A total of ten magazine boxes were presented for testing. All of the magazine boxes
were obtained from the current production sample. The samples were labeled as PROD 1
through PROD 10 randomly. As was previously done, the magazine boxes were fixtured
into the Instron tensile testing machine using a small block and two pins. Figure 1
presents an illustration of the testing set-up.
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The block was placed at the front of the magazine box to pre\fegt the beﬁ( from dlstoffiné'
during the tensile testing. The total force required to falixthe box ‘was reingt@d from the
Instron load cell. The shear strength per weld atithe time'of failuse was citculated by
dividing the total force by 4 (divide by2'to “deterthi he force petiside, then divide by 2
again to determine the force per weld{ welds~on 1§1de Gé“ghe box)).

‘ This shear strength test. wa§= used as'the geome,tryfn)f the magazine box does not lend itself
to perform a “geéf’test”%pf the weldah;ent”, sTir‘the case of the magazine box being tested,
the load, ampagted tq.the'hox qu dise creates a shear load across the weld as opposed to

a tensﬂe toad:: _Iﬁ:“test wiuch”i*s“ Currently being used measures the shear load of the box

vrvihil pé te"‘t‘would measure the tensile strength of the weld.

Figure 2 presents a graph of the typical load / displacement curves obtained from the raw
data. This graph includes sample 1 (the lowest recorded strength) and sample 4 (the
highest recorded strength). All of the curves follow the same path failing at different
load levels based on the strength of the weldament.
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. ' © . M/710:Magazine Box Weld Testing

'Lioad:/ Displacement Curves
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Figure 2. Graph of the typical load / displacement cuﬁé&pbtainéﬁ;from tﬁ%tefﬁ'set-up.
) L

; failure summg’the spot weld is good,
were done. The load to ﬁ‘acturenfor a o_t_@ﬁl‘d exposed thiéhear stresses (Fs) and tensile
. stresses (Fy) respectively;:gah be expressed as follows:

thicknes$ (mm), d = diameter of nugget (mm), ob = UTS of parent metal (N/mm?)
and k; constants based on carbon equivalent of the base material.

In the case of the current material (AISI 1010 — 1020), assuming the lowest strength case:
the material is 1010 by chemistry, having a carbon equivalent of 0.10, giving a k; value
of 2.9 and a k; value of 0.35 respectively. Additionally, assume a UTS of 45 ksi (310
N/mm?), a part thickness of 0.040” (1 mm) and a nugget diameter of 0.118” (3 mm).

This predicts a shear failure at a load of:

Fs = (2.9) x (Imm) x (3mm) x (310 N/mm?) = 2697 N (606 Ibf) per weld.

Multiply this answer by 4 (multiply by 2 welds and then again by 2 sides of the magazine
box) and the expected failure load for this test, given minimum values across the board, is
approximately 2,424 1bf.

Figure 3 presents a graph of all of the production box data, along with line indicating the
. average and the calculated minimum failure load.
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M/710 Magazine Box Weld T
Lond at lenre for 10 Productlon Maganne Buxcs
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1. the tw 'p ei ejs‘o_ffghé’et steel Figure 4 presents an image of
the number 4.9<mauct1 n magazine bpx afier' testing (highest strength box).

Figure 4. Image of the entire No. 4 production box after testing. The front of the box has been bent
out of the way to show the weld regions.

Figures 5 and 6 present close-up images of both the number 4 (highest strength) and the
number 1 (lowest strength) magazine box welds after test.
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Figure 5. Number 4 magazine box weld close-up.

e; 'gmg" (1) weld current, (2) clamping (electrode) force, (3) electrode shape,
ci {4) the Wweid timing (the weld time, squeeze time, and cooling time all being
ontrolled).

‘This examination has led to the conclusion that none of the “spot welds™ submitted for
use are satisfactory. It is recommended that a plan be devised to address the development
of magazine box weld process. This can be done using the current method of two spot
welds, or may have to resort to some type of projection, TIG, or MIG setup (all add cost).
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