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ABSTRACT

Gold Medallion bore tcleansr and conditioner was tested to determine its
cleaning characteristics, its propensity to corrode gun steel and if its
particle imbed oz reside in the bore after cleaning. The preduct was
found to have little or no corrosive effect on gun steel. It was also
deternined that there was no tendency for the particles to imbed or
reside in the bore after following the manufacture’s recommanded
cleaning practices. This study has dstermined that Gold Medallion
improves the character of an as-manufactured gun bore. The effects of
this product on a used weapon were not detsrmined.
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higher magnification; Figure 5c shows noticeable degradation of the
surface. .

The before and ;!t.z photos of the Shilen bé.ro immersed in Gold
Medallion are shown in Figures 6 and 7. After 72 hzs. in Gold medallien,

there is a very slight mottling which shows up at high magnifications.

"This 48 indicated by the srrows in figure 7c. In general though, there is

little or no change in the surface quality after soaking in Gold Medallion.

The general condition of the Shilen bore after 1000 eyel.u. with the
Hoppes product is shown in Figure 8. -The sffect of 1000 cycles with Gold
Medallion can be seen in Figures 9 and 10. Direct comparison of the before
Gold Medallion surface to the after Geld Medallion surface is made in
Figure lla and 11b. ﬂ'quro_nc is dizect comparison of a Shilen segmant
(S4) cleaned with Hoppes to a Shilen ssgment (51) cleaned with Gold
Madallion. Similar direct comparisons are made between S2 and 54 in Figure
12a, > and ¢.

Figuze 13b is representative of the entire surface of the Shilen bdbore’
cleaned with Gold Medallion. The suzface of the bore was scanned with EDX
as-received. This spectrum is shown in Figure 14a., FPFigure 141 is the
typical EDX spectrum of the Shilen bore after cleaning with Gold Medallion.
This spectzum alsc is typicsl of the holes found in the surface a’ viewed

in Figure 13a and 13b.

RIICUSIION

Rifling i3 put into a barrel by machining operations which are
closely zelated to broaching. Machining operations of this lot; TemOVe
metal by s shear deformation mechanism. A= the shesaring occurs at the
blade of the tool, s z0ne of plastically deformed metal of a finite

-
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thickness is created. Some of this plastically deformed metal is zemoved
as chips but scme remains in the bazrel as a disturbed layer on or near the
surface of the bore. Within the disturbed layer of metal oee.:;a: tears,
buzrrs and pushed or smeared metal. The physical properties of the metal in
the plastically deformed zone are considerably different than the bulk
materisl. Rather than describe sll of the differsnces it will suffice to
ssy that the integrity of the bulk matarial is substantisl while the
integrity of the disturbed sone is sub-standazd. This is because the scale
of the defects, intreduced during manufacturing, spproaches the scale of
t.he plastically deformed zone. With :.arnny> dafects localized to a small
volume the material in that volume becomes brittle and susceptidle to
prematuze wear.

An example of the plastic tearing of metal that occurs during the
machining operation is shown in rigu:i 2¢. These tears extend into the
suzface deeper than they appear. 7This is because the metal is pushed into
and over the tears. Tha horizontal markings in Figure 2¢ are the tears.
The vertical lines are tool marks left by a microscopically irregular
cutting tool. The tesra and tool marks are the finer datails of the
topography. The -;nh of the fine datails is used to describa the
zoughness of a surfsce. i.e. the small features have less roughness than
would larger details.

The surface finish of the pieces exanined were not uniformly the
same. With this being so, it is difficult to make consistent comparisons
from one piece to another. When camparing the surface qualities of the
pre- and post- immersion surfaces for the corrosion study, thers is no

truly quantitative method for saying that one bore cleaning product

corzodes metal more than another. A more proper method for establishing a
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ranking of the corrosive tendency for the products would be to measure the
weight gain after extended immersion. 1In the case of this study, it can
cnly be said that the sclutions have a tendsncy to ccrzrode oxr mot to
corrode gun steel. The Hoppes product shows ne change in the appearance of
the surface after znmetsion: therefore, it can Pe said that this product
has little or no tendsncy to corrode the stesl. This is illustrated by
comparing Figuzes 2 and 3, . .

The appesrance of pitting (Figure 5b) in the surface of the steel

"immersed in Shooters Choice indicates that corrosien is occurring. Whan

examined at a high magnification, the corzosion product, which appears as a
white powdery substance on the surface of the stesl, clearly has changed
the quality of the bore surface. This can be sesn wvhen comparing Figures
4d and 4c to Figures Sb and 5¢.

In comparing the as received bore surface to the surface immersed in
Gold Medallion (comparing Figures 6§ and 7), it can be said that there
appears to be little or no degradation in the surface quality of the dore
@ue to corresion. 7Theze 13 however, a slight diffezence in the surface
after soaking in Gold Medallion. The arrows in Figure 7c show 3 mottling
of the surface that appears after the extended immersion. This mettling
may indicate that soms small degree of chemical zeaction is occurring on
the suzrface as compared to the Sheotezrs Choice specimen seen in Figure Sc.

The bore cleaning procedures are based on the manufacturers
recommendations and the numbar of cleaning cycles ars msant to approximate
the n@,z of cleanings that a weapon would experience in an average life
time. After 1000 cycios of cleaning with the Hoppes product, examination
of the bore with SEM shows that there 15 little if any difference in the
condition of the bore. Comparing Figure 6 to & similar surface shown in
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Figuzre 4, it can be seen that the burrs and pushed metal are still

relatively intact.

.

. Cleaning 1000 cycles with the Gold Medallitn has a voty noticeadle
sffect on the condition of the bore. Figures 9 snd 10 show that ioat iz
not all of the burrs have been removed. Alsc removed is much of the pushed
metal that obscured the teazs in the plastically deformed layer. The tears
are clearly seen in Figuzes 9 and 10h. The lazge horizontal machining
scars, while still being fairly deep, have had most of the pushed mstal
cleansd out of them and had the edgea of the machining scars rounded off.
Al contrast of the as-received finish qnd the as-cleansd finishes for the
Gold Medallion and the Hoppes clesned borss is shown in Figures 11 and 12.
The surface finish left by Gold Medallien, shown in Figures 1lb and 12b,
appeazs to be less rough than the as-received portion shown in Figures lla
‘ and 12a.

Kesping the imsages of these two Figures (11 and 12) in mind and
examining Table III it is reasonable to see thst the barrels that were
cleaned with Gold Medallion lost more weight than the barrels clesned with
competing products. Most of the weight loss is assumed to be disturbed
metal in the form of burrs, flashing and plastically displaced metal. The
material most susceptible to rapid wearing has mostly been removed. This
has decreased the zoughness and made the properties of the surface and near
suzface material more like the bulk material. 3If thess barrels were to be
clesaned again with Gold Medallion for another 1000 cycles it is expected
that the weight loss would be sevaral orders of magnitude lowezr than the
values t;mnd for this study.

The SEM-EDX search for particles embedded in the surface of the bore
involved scanning the entire portion of the bore that was removed from
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_segments 51 and S2. The portiona were scanned at 20X until an ares of
interest was located. From this region an EDX spectzum was tﬂakon. The
spectrs were very consistent and arze well xoptu;ntcd by Figure 14b., When
compazed to the spectrum which is representative of the as received boze,
Figure 1«; thers is no diffsrence betwesn the two spectra. This was true
even in the case of the holes vhich appear to have foreign material
sssociated with them (aimilar te the Recles seen in f‘iguume) . The
implications of these results are that the particles 4o not ambed in the
:to.cl and have little tendency to be caught in the flaws found in the bore
;uttlcc. '
CONCIUSTONG
Gold Medallion improves the integrity of an as manufactured rifled
barrel by removing such of the disturbed layer of mstal. Despite the fact
‘ that clinaing with Gold Medallion caused the largest waight loss it ls not
- apparent that the amount of material removed was excessive. The affect on
the bore dimensions after 1000 cycles with Gold Medallion is minor.
Gold Medallion has little tendency to coxrode gun steel even after
sxtended irmmersion.
The particles in Gold Medallion wers not found to have any tendsncy

to reside in or imbed the gun bore.
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Figure 8: Shilen segment after 1000 clesning cycles with Hoppes No. 9
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Shilen segment after 1000 cleaning cycles with Gold Medallion (Land)

Figure 9:

-

Shilen segment after 1000 cleaning cycles with Gold Medallion (Groove)

Figure 10:
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