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Gold Medallicn bar• clean.r and conditioner••• t•ated tc.d9te'111ine ita 
cleanin9 characteristics, it• propensity to corrcd9 iJUn at.eel and if its 
particle imbed or reside in the bor• after cleanin9. The product was 
found to bava little or no corrcaive affect on tun at•el. It was also 
detemined thlit tber• was nc tendency for the particles to :iinbed or 
reside in tb9 bore after follovin9 the manufacture'• r•cOlllll9nded 
cleanin9 practices. Thia atudy has d8tezmined that Gold Medallion 
improves the character of an as-manufactured 9U11 bore. Tbe •ffects of 
this product on a u .. d .,.apon .. re not ct.teniU.ned. 
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hi;her ma~ification: Figure Sc abovs noticeable 4e;raCS.tion of th• 

.· 
'fbe before and afte: photos of the Shilen bcre imnnaed in Gold 

Medallion are ahovn in .riprea 6 and "J. Mtar 12 bra. in Gold -dallion, 

there ia a very alight mottling whieb abova up at high .. gnifications. 

Thia is indicated by the arrowa in FitJUr• 1c. tn 99ft•ral thou9h, the:. is 

little or no chan;e in the aurfac• qisa'lity after aoakift; in Gold Medallion. 

1h• 9eneral condition of th• Shilen bore after 1000 cycl•• with the 

Hoppes prod11ct b ahown in Fipra 8. ·. '?h• aftact of 1000 cycle• with Geld 

Ma!Ullion can be lffl'l in Figure• t and 10. Direct compariaon of th• befoie 

Gold Medallion aurface to th• after Gold Medallion aurface ia made in 

Figure lla and 11b. rl";ure-llc ia direct compuiaon of a Sbil•n "gmant 

(54) cleaned with Hoppes to a Shilen a9CJ1119nt CSll cleaned with Gold 

Medallion. Similar dire= ccq>ariaona are .. de betwaan 52 and 54 in Figure 

12a, b and c. 

Figure 13b ia rapr•••ntative of th.-.entire aurface of the Shilen bore· 

cleaned with Gold Medallion. Th• a1.1:rfa=- of t.be bore was scanned with ~x 

as-received. This apectrum ia shown in Figure lb. Figure Ub is th• 

typical Et>X 1pactrm11 of the Shil•n bore after cleaning with Gold Medallion. 

Thia ape=rum also ia typical of th• holes found in the •~face as viewed 

in Figure 13• and Ub. 

pil!:pSSJ91! 

Aiflin9 is Plit into a barrel by machining operations whicb are 

cloaely related to broaching. Hachinin9 op.rations of thia aort raiove 

1119tal by a ahear defor111ation mechanism. ~ th• abearin9 occurs at the 

blade of the tool. a aone of plastically deformed 11111tal of a finite 
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thickness is created. Sosne of tbia plaatically defo:cmed 11etal is rmnovad 

as chips but some re11111ins in the barrel as a disturbed layer on or near the 

surface of the bore. Within the diatuzbed layer· ·of -tal occur teara. 

burrs and pusbed or ameared metal. The physical propertiea of the aatal in 

tbe plastically def o:cmed sone are considerably different than the bulk 

material. Rather than describe all of the difference• it will auffice to 

say that the integrity of the bulk ... t.4trial ia substantial while t.ba 

inte;rity of th• disturbed sone 1a aub•atandard. Thia ia becauae the acale 

of the defects, introduced during manuf acturin;, approachea the acale of 

the plastically defo1111ed zone. With 1111ny dafect1 localised to a amall 

volume the material in that volume beccimes brittle and au1ceptible to 

premature wear. 

An eaa111pl• of the plastic taarin; of metal that occurs during the 

machining operation ia ahown in Fili\lr• 2c. These tears eztend into the 

Hrface deeper than they appear. This ia because the aatal ia pushed into 

and over th• taars. The horizontal markings in Figure 2c are the tears. 

Tb• vertical linea are tool marks left by a microscopically irr•4JUlar 

cut.tin; tool. The tear• and tool .. rka are the finer details of th• 

topography. The acale of the fine detail• ia uaed to descri.ba the 

roughness of a aurface. i.e. the small features have less roughness than 

The surface finish of the pieces examined were not unifoimly the 

same. With thia being ao, it i• difficult to make consistent coaiparisons 

from on• piec• to another. When ccmrparin9 the surface qualities of th• 

pr•- and post• imnlarsion aurfaces for the corrosion atw:ly, there is no 

truly quantitative 11e~bod for aayinq tbat one bo~• cl•anin; prod,uct 

corrodes •tal more than another. A more proper .. thod for establishing a 
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rankin9 of the corrosive tendency for the product• would be to 111eaaure the 

weig?lt ;ain aft.er extended 1-reion. In th• caae of thi• at.~dy, it can 

only be aaid thlt the aclution1 have a tendency to corrode or not to 

corrode ;un at .. l. The Hoppea product 1howa no cnan;e in the appearance of 
•. 

the surface after :l.sllnersion1 therefo:re, it can be aaid that thia product 

has little or no tendency to corr~ the at .. 1. 'flli• ia illuatrated by 

comp1rin9 riqures 2 and 3. 

The appearance of pitting (Fiqure 5b) in th• aurface of tbe at .. l 

· immened in Shoote:u Choice indicate• that corroaicn ia occurrin;. 11han 

examined at a hi9h magnification, tbe·corroaion product, which appe1r• as a 

white powdery alabstance on the surface of the ateel, clearly baa cban;ed 

the ~ality cf the bore a\lrface. Thia can be ••en when comparing fiqures 

Cb and tc to Fiqures St> and Sc • 

In c091P1rin9 the as received bcre surface to the surface il!Dersed in 

Gold Medallion (comparin9 ri;urH 6 and 1), it can be aaicl that there 

appears to be litt.1• or no defraclation in the surface quality of the bore 

CSU. to corrosion. There ia ho .. ver, a 1li9ht difference in t.he aurface 

after aoakin; in Gold Medallion. the 1rrowa in riqure ic ahow a mottling 

of the surface that appears after the ext.ended .iJmlersion. '!bis mottling 

-Y indicn• that aOlm .-11 de9r- of chemical react.ion is occurring on 

the surface a1 c=ipared to th• Shooters Choice apecilnen •-n in riqure Sc. 

Tbe bore c~eanin9 procedures are baaed on th• .. nufacturera 

rec011119nCS..tions and the number of cl••nift9 cycles are 111eant to approximate 

the n~r of cleanings that a weapon would ezperience in an average life 

time. Hter 1000 cycles of cleanin9 with tbe Hoppes product, examination 

of tbe bore with SEM ahows that there i• little if any difference in the 

condition of the bore. Ccmrparirsg Fi9Ur• e to a aiailar aurface ahown in 
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ripre 4, it C&ft be 8Hn that the burrs and pushed Mtal an atill 

relatively intact. 

Cleanin9 1000 cycles with the Gold Medlillian h•• • very noticeable 

affect cm the condition of th• bore. Fi;vrea t and 10 ahow that 110at if 

not all of the burrs have been removed. Also rmnoved :La mu=h of th• paahed 

metal that obscured th• teau in the pbstically defozmed layer. 'fbe taus 

are clearly aHn in Fi;vrea tb and 10~. Tbe larp bor:Laontal -eh:LniDV 

acars, while still bein9 fairly deep, have had aoat of the ~bed .. tal 

cleaned out of th- and had the •49•• of the -chinin9 acara r01mdad off. 

A contrast of th• as•received f in:Lab IPld tbe ••-cleaned f iniah•• for the 

Gald Medallion and th• Hoppe• cleaned ~res is ahawn in rl;vrea 11 and 12. 

Tb• aurf ac• finish left by laold Medlillion, ahavn in Fi911rea llb and 1Zb, 

appears to be lass rough than the •••received portion abOlln in Fi;ures lla 

and 12a. 

Keepin9 the iaa9ea of th••• two ri;ures (11 and lZ) in lllind and 

uuiininq Table Ill it :La reasonable to ... that the barrel• tbat vere 

cleaned with Gold Medlillion loat more .. i9ht than th• barrels cleaned with 

ccmpeting product a. Moat of the vei;ht loH i• aHmDad to be d.:Latucbecl 

-t•l in t.h• fonl of t>urrs, flash:Lnq and ple11tically displacecl •tal. The 

material lllOSt auaceptible to rapid wearing has mcttly been rCDDved. Thia 

bas decreased the zou;M••• and made th• properties of tb• aurface and near 

surface material more like th• bulk material. Jf tb••• barrels vere to be 

cleaned a91in with Gold Medlillion for another 1000 cycles it ia ei;;iected 

tbat th• vei;ht leas would be Hnral orders cf magnitude love:i- than th• 

•aloes fowid for thi• study. 

'!'he SDl-EDX search for particle• -1:iedded in th• aurface of the bore 

irlvolved acaMin; th• entire portion of the bore that •H remo"d from 

BARBER - PRESALE R 0117875 
R2518863 



• 

• 

• 

·BARBER - PRESALE R 0117876 

-11- Joa llO: 1i12040 

a991N1nta 51 and 52. Th• portions .. re acanned at 20X until an area of 

int•rHt waa located. From t.bia regiOJI an ~X apectr\JID wu taken. The 

spectra .. r• very consistent and are .. 11 represented by ri9'lr• 14b. When 

compared to t!le apectrwn which i• repreaentati.,. of tbe aa received bore, 

ri;ure 14a, there is no difference between tbe t.wo apectra. Thia waa t.ru• 

even in tb• case of th• holes which appear t.o have foreign aaterial 

associated with th- (sM!lila:r to th• 'oles aHn in ripre10c) • ft• 

iallplicationa of these result.I are that th• particles dO not embed in th• 

ateel and bave little tendency to be caught in th• fl••• found in the bore 

a'llrface. 

Gold Medallion Uriprove1 th• int99rity of an as manufactured rifled 

barrel by removing much of the disturbed layer of -t.•l. i>eapite the hct 

t.bat cleanin9 with Gold Medallicn cau1ed the lar;est .. i;ht. loaa it i1 not 

apparent that the amount of material rcnoved ... eaca11iva. 'l'be affect on 

&he bore dimensions after 1000 cycles with Gold Medallion is minor. 

Gold Medallion has little tendency to corrode gun 1t .. 1 even after 

~ended .immersion. 

Th• particles in Gold Medallion -r• not found to have any tendency 

to reside in or J.mbed the vun boZ"a • 
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Figure 8: Sh1len segment after 1000 cleaning cycles with Hoppes No. 9 
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Figure 9: Shilen segment after 1000 cleaning cycles with Gold Medallion (Land) 

Figure 10: --Shilen segment after 1000 cleaning cycles with GoJ.d MedAJ.lion (Groove) 
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