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

‘ September 13, 2000

To:  Mike Keeney
From: Marlin Jiranek

Cc:  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 characterization, of
the weld shear strength of the M/710 magazme boxes, 84 addltlonal “productlon” ‘;;_5%'2,

l-*j:i\

The results indicate that whﬂe theég beﬁkes’have better welds than the original DAT
. boxes, none of the, bmges wsted havg: cdmplet& yiields. Of the ten magazine boxes tested,
the max1mum£§ﬁilre lﬂad Was 1 55(_?_ 1b. “tiird”’the mmlmum was 417 lb This is a very

i #W-;_ d procés‘s This can be done using the current method of two spot welds, or may have
% §io résort to some type of projection, TIG, or MIG setup (all add cost).

PROCEDUREK:

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 béx from c’hstofffng
during the tensile testing. The total force required to faﬁ .the bo}g :was reﬁ)grtéd from the

Instron load ce ll The shear strength per Weld at_theq t_lme Qf fallu{e was caxl:culated by

This shear strength text. wa$= used as'the
to perform a “peiffest’ ;?pf th weldment\_
the Ioa¢ampé§'t hurin atse creates a shear load across the weld as opposed to
atensile’ }Dad’.i;;'[h%“test wmch"i currently being used measures the shear load of the box

I

the case of the magazine box being tested,

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 Jevels based on the strength of the weldament.
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WI/710 Magazine Box Weld Testing
. Fypical Load/ Digplacement Curves
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Figure 2. Graph of the typical load / displacemgnt curves obtainéit from tli%tegﬁ‘set-up.
[ Al
‘ﬁ" ‘; nr

Additionally, calculations of the expected load a failute; 2 ‘;_sumir'fg*the spot weld is good,
were done. The load to fracturesfor aipot weld exposed thiéhear stresses (F;) and tensile
stresses (Fy) respectively;:igali be expressed as follows:

5

ki ;
thickness (mum), d = diameter of nugget (mm), cb = UTS of parent metal (N/mm?)
atid 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 1bf) 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 Testing
"~ “Load stFailure for 10 Production.M azineBoxes
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Figure 3. Graph of the production box weld shear strgiigth. testing results.along with a line to mark
the average strength and also the sf tfie boxeswith a good weld.

the tagted: _loxe,'s had :ig{ﬁelds which created an actual

The results were that nong .
i the two'pieces of shéet steel. Figure 4 presents an image of

metallurgical weld betwe
the number 4 produc

W

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 clse-up.

r 1 magazine box weld close-up.

ack of mietal’ deformation) that there is little or no evidence of actual
B;y fusion during the weld process. This could be attributed to many
ne;_.igimg’ (1) weld current, (2) clamping (electrode) force, (3) electrode shape,
di {4) the weid timing (the weld time, squeeze time, and cooling time all being

ﬂggnntrolled)

J
ER

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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