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REMINGTON ~S COMl'1\NY', !NC. 
f~~earms Research Division 

January 18, 1982 

TO: C. B. WORXMAN 

FROM: C. E. RITCH:~-i?. 

EVAWM'!ON CJE' LUBR!CAN'l'S ON FIRE.AP.MS 

ABSTRACT 

Remington Arms Company is interested in developing a cleaning 
and 111.hrication procedure for the .Model 700 Fire Control that can be 
included in the rifles instruction manual. It is intended the cleaning 
and lubrication procedure be done without disassembly from the receiver 
and the products used should not gum np the close tolerances of the 
mechanism. The products selected should also be readily available on 
a nation~ide basia, be non-flammable and non-toxic, as well as operate 
fxom -20 F to 120 F • 

Preliminary evaluations were conducted by A.B. Hughes, 
S'enior Consultant, ESD Maintenance Engineering Group, with conclusion's 
reported on August 24, 1981 in document entitled "Maintenance 
Engineering - Lubrication of Rifles". Twenty-five (25) products 
were finally screened for rust removal, rust prevention, grease 
displacement, water displacement, cleaning capability, and appearance 
on met:,al and wood firearms parts. From this evaluation five 
candidates have been recommended for further testing: 

1. Du Pont - Synthetic Diesthsr 
2. Krylon Ten-4 
3. Sprayon 711 
4. C:RC 3-36 
5. Houghton HLP 

These five lubricants (along with 2 lubricants presently 
being used in Firearms Research Test Lab - WD-40 and Molycote GN-paste) 
will now be subjected to a more extensive test which best duplicates 
conditions the rifle will experience in the field and storage between 
hunting seasons • 
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Evaluation of Lubricants on Firearms -2-

SCOPE OF NEW TESTS 

List of lubricants to be tested: 
~ Dry Condition (No lub~icant) 

Du Pont Synthetic Diesther 
Krylon Ten-4 
Sprayon 711 
CRC 3-36 
Hou9hton.HLP 
WD•40 
Molycote GN-paste t R&D Ilion results only 

Tests to be conducted will include: 

Cock & Fire Dry cycle tests 
Environmental/Cold Tests 

1-18-82 

Cleaning Capability, Rust Removal & Prevention .Analysis 

Firea:r:ms: 

Sample size: 

l - M/700 Rifle, 5 bolts, 5 fire controls per 
lubricant and controls. 

Environmental/Cold Tests 

M/700 and M/1100 

1. Photos of sw:faces where lubricant applied. 
2. Determine application (same as dry cycle tests) 
3. Live round jack shooting in following sequence: 

Place firearm on roof of building for 4 hou~s All to 
0 

0 

0 

Ta.ke bolt And clQ?ing veloc~tiea, fi~e 100 ~ounas, J 
Place firearm in freezer for 5emainder of shift .ake pl~ce 
(specify time on log) at -20 F. Ln one ay 

• 

0 Place.rifle in stress coat oven overnight at +l20°F. 

4. Continue with Step 3 for one week or until failure of firearm to 
function properly occurs . 
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Evaluation of Lubricants on Firearms -3- 1-18-82 

"Failure to Function Properly" 

o The firearm does not perform as designed. 
o Evaluate rust development if any. 
o Record the function of the M/1100 via bolt velocities 

and/or closing velocities during test every 100 rounds. 
o Observe safety operation on both firearms during test. 

Cock & Fire Dry Cycle Test Procedure 

1. Photos at start of test 

2. 

3. 

4. 

a. Cocking cam surface ori bolt body 

b. Firing pin striker 
Apply lube: Determine amount of spray 

Bolt assembly (1 sec./2 sec., distance from 
a. surface, etc.} 
b. Fire control assembly 
Take the following measurements: 

a. Trigger pull (3) 

b. Safe on/off forces (3J 

~: Bolt lift- -- cocked & fired ~-lfJ/~~ Start Dry eye e 

Inspection cycles: O, every 100 cycles on 1st sample of each 
lube to determine inspection cycle for 
re.~aining four samples • 

Monitor cycles: .Auto counter and human inspection. 

5. cycle Limit: 25,000 cycles all samples or failure. 
Re-evaluate at 25,000 cycles if failure does 
not occur, 

6. Measurements: (f3) will be taken on samples t2 thru #5 at levels 
determined by sample #l. 

7. Photos at completion of test or failure 

a. Cam track area on bolt 

b. Firing pin striker area 
c. Sear and connector surfaces of fire control 
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Evaluation of Lubricants on Firearms -4-

8. Measurements (#3) taken at completion of test. 

Note: Two dry cycle machines available. 
Cycle rate: 1 every 3 seconds per machine. 

Cleaning Capability, Rust Removal & Prevention Analysis 

Firearms; Consignment guns at Ilion Fish & Gaine Club 
(Winter Skeet/Trap Shooting) 

(All firearms tested will be M/1100 - 12 & 20 Ga.) 

1-18-82 

1. Review firea:rms and select for excessive crud/dirty condition 
and rust evident on surfaces of receiver and barrel. 

2. Assign a lubricant to a firearm. 

3. Record via photosi crud and rust. 
4. Attempt to clean firearm using assigned lubricant and document 

results. 
5. Thoroughly clean firearm by other means if assigned lubricant 

fails to do zo. 

6. Lubricate firearm with assigned lubricant. 

7. M·aintain accurate log on each firearm in test for one month's 
us.age at the Gun Club, D!r longe!t' depend;i:ng on ;results. 

0 Date rounds fired 

o Load used 

o Shooters comments on function 

o Weather 

o Storage location and temperature variance. 

8. Review condition of firearms and record results of crud and rust 
via photos. 

~: Bplt velocities at start and finish? 

CER:T 
Test.,Meas.& Mech.Analysis Lab 
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ru:MINGTON i\l\!-!S CCMPANY I INC. 
ri.::ea...--:ns Resell...-ch Division 

January lB, ·1982 

C. !I. WORJQ.!AN .. ·. · 

. ··~ /) 
c. ::. Ril'C::!"""~~:;(.. ... -

... ~\·. ·'.• ... 

r .. 

.··· ..... . . -· ........... . 

. .• : ·,:. . . 

~=eli~~nz_-v e~i!.luations We:!:'e eoncuetad by ~.B. Bu~he~, 
Se:ior Co:sulta."1'!., ::.sn Ma.in-::en~CI! :En;incer.inq G:OU?1 vi-:.b conclusio::is 
repo~cr! on Au;-us~ 24, l9Sl ir. ti.oc::-.::nen-; en ti tied •Hai:Jte..nance 
Elli; i:iee--i.-:; - LW::i:ication c! Ri..."'les R. 'l'we:i "::y-!.i ve ( 2.S) p=cdu~s 
were ::'!ntl.ly sc:eenec! fo: ::::-ust: :e:icval, :-Us": preventioo., g-ree.se 
ctis:lac:e:ne."1-t, wate: diS?lace:::ient, cl.eanin; ca:pab.U.i'::y, a:nc! ~:;:ipea=a..-:c::e 
en :;:net.21 .!!Dd wood :::!.=e~s parts. Frd t.'lis ev<?.luation five. 
ca..ncii~at:es have b~en rec==iendcd !or !-:..:.... ..... ...bl!r tes~-:;: . .. _. .. 

l. 
2. 
3. 
4, 
s. 

Du Pon~ - Syn":.h~~ic Diest~e= 
Xrylon Ten-4 · ? · 

• Sp::-ayon 711 ·., .-:i ' 

CRC 3-36 • 
Eoug!1ton EI.P 

. . :: . 
.· .. _,, 

. ·. 
~ .. 

' . T~esc fi-.re lub=ic:mts (along \dt.h :Z lcliriczn~ p:eseot.ly -··· 
bei.::r: used L"1 Fi:!:'t?L-::!.S Res£?2..!:'Ch Test l..:io WD-40 il.lld Mclycotl! GN-o<?.stel 
vill. - now be stl.b; ectcci to e rnc:-c e:<tens:.ve test ·which best. du::ilicat~s •. :.-ry; 

. conc!i ticr:.s t."ie i-i=le will exp!!=ie.nce in the !ield zmd storage betwaen .·:•:. 
hunting seasons. ·, . T' ~- • 

, .... 
...... . .. . .. 

.. :.· .... 

• . , .J ·-·<:-· 
• ·.":. • • ,.,: • t ..... • • ... .,:·~~:~~~~~ 

. 'w ;; • ... ·:·. :::.j:~·~-... ~-J~:;::·:. ~ ..... ~ ·::.~;:;;.~-~;:~i:~~~-

~.'::-::,:. .. . •, .. ,,: . . : .. _ :·; :: .. 
.... ·Z:".:' •'•.' ' o ''· .·: : :--: ,• .. , ·:· • •• I •::: ,' •J,. • 
~-·~: .. -.~:. '.,· · .. ~ . :- -. .. ... . . . .. . . . · .. -~"": 

. ...... ::.. .. . ;: ..... ... ~.;;:· ~ :.• .,-... . . . . . ·.~.·: ... ·.: --· .... _. :,,·.· .. :..:::·:--·;_~ ... :· .. ::.-· .... -:. :_::.:t.~=-.~~·-. ~· __ :,_:_.:_-.~~·.:._-;-··· ..... ··.·.·;..··.' .. ··~--.~~~~~._·~~ .... _"·8":·.· . . .. §~:·;~,~·~·~_;_.~w; •. :~~"S·~=?.r~§-:lij:~.:V'2-a:.:.:. ". ~: • 
1
._ "::•_ ,. ._. -· ---~'V.r~-:..~:. ~~-~ 

I 
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~valuation o! Lub:ic.:uits on :irear.:is 

------------------------------------------------------------------

.. 

.. -

I..i!:t of lubric::an-:.S to be tested.: 
Dry Condition (No lubricantl 
Du Pon-:. Sv;i-:.be-=.:!.c:: D:!.est.."ler 
IL;r1on Te!l-4 
Sp:ayon .. 7ll .;-.'--.,. - ··- ·· · · 

E;~::: :~ .. :.::;,~:.f ;~iitP!~ 
Cock & ~i=e D-:y cycle t~sts 
~vi...-;,=e.n'.:.!l.:L/Cold Tests 

only 

Cleall.i..•g Cil:;:c "'i J • -:.y, Rust R=o'-o.l & P:tave.."ltion .Analysis 

Sampla size: 

l M/700 itifle, S bol~s, S fi=e co~~-ols pe: 
lub:ic::=t and. co::.-::rcJ.s • 

',, ~. \.• 

:1.' ·; 

r i:: ei:.::n:; : .. · M/700 a."ld. M/llCO 
' ... 

l. 

2. 
3 • 

4. 

P~o~os c! su.r!~ces whe~e lub=it:ant ap~lied. 
Dete.-"'"!li.De e.pplication (.s~-:e as L.ry cycle ~es~) 
Li..,e round jac.1<: shooting· i.'l ::folla..rillg sequc..'1.::e: 

... : . ·. ... 

~~{<·::: 

.. ;..,::-.· .. ·. 

'!':lka bolt e.nc cl"t> . .sinS' ye1oC'f:±es, !i::-e loo .;;ount!s. 

1
. · ;/.~:; ~ 

Place fi:aa...-l:1 on roof c! bi.:.i;t.dbc; fol: 4 hcu=s Al.l to· . 

Place firea_..-.n in free:er ~or ce.?llai."'ldc.: o; shif~ -a.ke ~la~e 
(speci!y ti!ne on loq) at -io ~. . on~ ~ay 

c Pl<iea ~i.fle ir. 5-;ress coat ovc.n. ov~ight. at. "'"120°::. · . :¥~i; 

0 

0 

Contbue vit!l Stta~ · 3 !or cno waal: or U."'lt:!.l fi:.ilu=e of :fi:ee.r.n to 
fu.nc~ion ~:O?e:ly.occu.:s. 

' : . ··: ._· .. :. ·,_.:':j ~. 
·,·· .. 

·. ···· . . . · .... ,, ... :.:· 

. .. ·:: 

. . .. ~ - . 
. ::~.i,..:",-,'". ·. i_:.... ·- ; .. -4!!·:'. ···-
:::.::.) ~ ...... ; .. · :':~·:.:'; .. : ~ -~:·~;·j":.·.:::' ... !.: . 

~ --~~ ~:.d~~~;~~~~~~~-·16;:~.~--~::1.:~~ h 
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Evaluation o! Lu.b=icants on Firear.ns -3- 1-la-82 . 

... ::·-: ~. 

-··. ;· .. :·::-. ·-· 
~~ .=-.. ..,.,, • .•. 

;-;·:·: .. : .. 
·:.~.,.-y/~. ~-~ .. : 

· ... ---:--------- ·~~~--~~-----~~-----~-~ 

"Faill!.:'e to ~unC'!:icn Pronerlv" .· ··:·· 

0 

0 

0 

'.t'he f:i=ei'!-.~ does not pe.rfc:cn as designed. 

Evaluate rust develoz:i:i~~ '_~~. -~. 

0 

Reeord the func:ion of the M/lloo vi~ bol~ velocities 

~:~~~ ~~~~~ :;;~~=-s~;.~~~iWf!~:/~:~:· .. ~~:·_· /. 
.... :',. :" .. ··.·.~·, ~~~~;· .. ·.:;.·:.; ·:.: .~, ··~·,~;·::t.i~i~'f;~~~ :·:~~·~!~.~-·~~ ~~ .. : ,: .. ,., ... ; ·. ; ~~ : ~ ~ :.: ··. ~· .::· .. ~:! ~~-:-~\~ 

.• 

. ··-
· Ccc:k & ?:i.=e Dr.r Cvcle Test ?=oced.ure .. .;--.: · "·~ 

1. Photos at st~~ of test: 

a. Coekll:.g CU1 si=!:ac e en bol";;. body 

b. Fi=i.n9 pin s~fr.er 

2. . .... .. . 
a • .> :aolt: ass~ly 

b. Fi:e ccn":.:ol assel:lbly 

D-ete-"":lline l?l:IOU.~t of s;iray 
Cl sec./2 sec., di~ta.."lce ~ro=i 
sur::ace, e~. ) 

3. Take the · .followi."lq measc-eme.nts: 

a. Tdizg-e..: ?ull . (3) 

b. Sa.fe en/of! fo=ces (3) 

-4. 
J: -· ___ :eo-~~l~i_:*-___ c_o_cr._.e_d_&_f:_-_e_d _ ~ (JJ ~- ~~J. . .. 
Stz:: D:-<j' Cy::.:.e . . ... I r 0 g . 

. := .:-· .... 

' 

s. 

L~spec~i0:1 cycles: o, eve:i:y lOO cycles en ist sa:iple o! each 
· · ,. ..•.. :- l\:!la to dete::=n:..ne i:is-...ec::1:~ on cvc:le fc:-

. :c::itlning :four sa::iples. _ - - .. ,·. 
Mon:!:::o::- c-;cles: Auto coun-te.r an~. h'll::.Z.n inspec:-'"..icn. 
Cycle Li:::rl. ... ..... ... 

:2.S,000 cycles all s.a:I:".:>les c:- f::..ilure. 
Re-:evalua~e at 25,000-c;-Jcles if :a.ilure· does 

. ..... . . net. cceu: • 

6. 
, . ........ 

tD) will be tuen 'on s=ples :: 2 t.h--u t S 
dater.:U.ned by sainple ~l. 

. . .-·-· .. 
7, Photos 

a. 
at ~c::r.:ileticn cf test o:r failu:-a 

..... :~i: .... 
.. Ca tilck· arce en bolt 

b. ri::':.ng pin st=iker e..:ea . .... ·. c. Sea.r a."'lc!. c::on."lcct:.o:i: st::faccs of fire c=t=ol 

.... ·. 
.. . . ~ ... ·- .... .... ...... .. ... -· . . ··.-:.: .... ; .. _ .. 

··.~ ... , ... ~ - ·. . .. .. 
· ... -·· l • • .. .....• 

.. i~:·)_·-· ··- .. ~. ~· .. <: . .'.;:.<.:::.::{:_:'.·.: 
-~i~· ~--;·_!~~t~·r;~~&~~;:.·0~~; ,,'.)~:){· ... -'.·-~·---·- :/·_. 
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.· .... 
.: ·.".... ' '. .. 1":. 

·or ... :;· 

... ·· .. .. . ~·. 
·'·>· !:va.lua ticn o! Lu!::;i;-ica.'lt.s on :Fir2ar.:is 1-1s-a1 

" -
• • ~I' 

. ··-: 

..... · . ·~:; ... . 
~.~':"I•-'• o, '· 

B. Measu=ements ( ~ 3) tak.!!.Il at Cc:I:pletiOil Of test • 

Tvo L-y cycle machines avnilcllle. 
C1cle rate: l eve...-; 3 seconds pe: mai:±i:!e. 

Cleaniw:: C!atia!::li.litv · •. ,Rust Removal. & -~-:;2~lf;JJtiVi..,.sis. 
eol:ili:Oiii &i ij 1i11i 

. ·-· . · .. ..:._\ 

.. -.;.· 

. : ~-· ~. -.. -;.. . ·-···:· ..... 
. ·-~-.= .. :·; .. 

. · ;~·~:-.J:;:; 
.- .•... · .. . . ....... .. .. ~ .: .. : ,,. ' 

-~:;-."··:.,, .. : Firea..""::s~ · · · Ccmsic;ru:ient guns at Ilion P'is!:i ' Game Clu!:) 
_ '"" (iv'inte.r Skeet(Tnp Shooti?lg) 

.... ; .. ...... . · 

. " .. 
• ; :-_i : ~ ·· .. : 

-.. (All firca;:::n..s test~ will b~ M/1100 - 12 & 20 Ga.) 

l. ·Review :irea_"'::ts 21:.d select £0~ e..~cessive C:"'~~/di::y cc~~ition 
and =-ust evident on sur=aces 0£ receive:: anc be..-:el. 

2. Assign a lu!:l=ic:ar..t to a· fi.:eam. 
3. :;l.ecc=-Q vi::. phoi:.CSJ .c=d and. :ru:st, 

4. At"!!~~~ to ~J..eA:n !.:i:aa::!!\ usi:lr;r assic;neia lub=ic::m~ and doc:=ent 
:i:esul':S, 

S. 'l'ho;ou;hly c:lean :'i=ea.r::i by otlle.= :Qe=s i:: assii;-:i.ed ll!b::::ic:a:n~ 
~ti.ls to do so. 

6. Lu.bric::~.:tt? fi!:'ea::m with assignee lub::i::a:it. 

7. M·aintz.in acc-.!:'.nte lc9 o:i each fi:a~ h tese ~o::- one month• s 
l:S;;lg!! :!~ the Gun Cl~, o:::- long!?!." cepe..')C.::ig on :'eS'.llts. 

e. 

0 

0 

Date 
Load used , .. ,, ........ . 

o 'Hee'the.r . • ! ; 
o Storage location -and te.cpe.=at'lfrl? va::ianc:e. 

:Re.view co:lclitio::l o! !~·t-ea::::is kid :r::eco=e.· :Cl?SUl~s o! c:...-UC imd :::iist 
via photos. 

Note: Bolt ~elocitics at st.zi....-t e.nd ~i.nish? ..... 
.. ; ... ·.::: .--~- • .,~·-:..;:'":.;=-:~'i'.;·~~-· 

.. ~ : .. 1...., .. ·-: .. •. " . ...;,:,· ·. ·:·.• 

~:T 
Test.. ,Maas.J: Mech.Analysis I..tll 

. " .. ; ..... 

'.J, 

~. . ,. . ..• ·.• 

.·=?:-~-· 
·. ~ 

·.·. 
'• 
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