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REMINGTCON ARMS COMPANY, INC.
Flrearms Research Division

January 18, 1982

TO: C. B. WORKMAN

i
FROM: C. E. RITCHIEZEHL.

EVALUATION OF LUBRICANTS ON FIREARMS

ABSTRACT

Remington Arms Company is interested in developing a cleaning
and lubrication 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 up the clcse tolerances of the
mechanism. The products selected should also be readily available on
a nationgide basig, be non=flammable and non-toxic, as well as operate
from ~-207P to 120°F.

Preliminary evaluations were conducted by A.B. Hughes, .
Senicr Consultant, ESD Maintenance Engineering Group, with comclusions
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, watar displacement, cleaning capability, and appearance
on metal and wood firearms parts. From this evaluation five
candidates have been recommended for further testing:

1. Du Pont ~ Synthetic Diesthar
2, Krylon Ten-4

3. Sprayon 711

4, CRC 3-36

5. Houghton HLP

These five lubricants (along with 2 lubricants presently
being used in Firsarms 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~ 1~-18-82

SCOPE OF NEW TESTS

Ligt of lubricants to be tested:
Dry Condition (No lubricant)

Du Pont Synthetic Diesther
Krylon Ten=-4
Sprayon 711

CRC 3-36
Houghton HLP
WD=-40

Molycote GN-paste

LI T T T A I |

%—R&D Ilion rasults only

Tests to be conducted will include:
- Cock & Fire Dry cycle tests
- Environmental/Cold Tests
- Cleaning Capability, Rust Removal & Prevention Analysis
Sample size:
- 1 = M/700 Rifle, 5 bolts, 5 fire controls per
lubricant and controls.

Environmental/Cold Tests

Firearms: M/700 and M/1100
1. Photos of surfaces vwhere lubricant applied.
2. Determine application (same as dry cycle tests)
3. Live round jack shooting in following sequence:
o} Take bolt and closing velocities, fire 100 rounds,
Place firearm on roof of building for 4 hougs All to
Place_fire;rm in freezer for Semainder of shift iikgngl
(specify time on log) at =-20°F.
o Place rifle in stress coat oven overnight at +120°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"

The firearm does not perform as designed.
Evaluate rust development if any.

" Record the function of tha 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

a. Cocking cam surface on bolt body
b. Firing pin striker
2. Apply lube: Determine amount of spray
a. Bolt assembly (iuiigéé? 23::; distance fram
b. Fire control assembly
3. Take the following measurements:
a. Trigger pull (3)
b. Safe on/off forces (3) )
S:&ifé -~ cocked & fired i of
4. Start Dry Cycle —— Al £¥% ]
Inspection cycles: 0, every 100 cycles on lst sample of each

lube to determine inspection cvcle for
remaining 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: (§3) will be taken on samples #2 thru #5 at levels
determined by sample #1.

7. Photos at completion of test - or failure

a. Cam track area on bolt

b. Firing pin gtriker area

c. Sear and connector surfaces of fire control
CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER R2513338
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Evaluation of Lubricants on Firearms -4~ 1-18-82
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"8, Measurements (#3) taken at complstion of test.

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

Cleaning Capability, Rust Removal & Prevention Analysis

Pirearms: Consignment guns at Ilion Fish & Game Club
(Winter Skeet/Trap Shooting)

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

1. Review firearms 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 photos; 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 so.

6. Lubricate firearm with assigned lubxicant.

7. Maintain accurate log on each firearm in test for ene month's
usage at the Gun Club, or longer depending on results.

o Date = rounds fired

o] Load used

° Shooters cocmments on function

o Weather -
o Storage location and temperature variance.

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

Note: Bolt velocities at start and finish?

CER:T
Test.,Meas,.& Mech.Analysis Lab

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER R2513339
KINZER V. REMINGTON '



'.. P ObretmNes T 5_:,. %am— DENE U (6\{ m\wc.m_)
| — e | 6~ Lo rbfb«uw- ol Rafes .

S&WMPW L

)
1
Y e

D ethessy

:'f' - 4 ﬁ” /?0”’2 /G””””j%’“ e /""/ /745 s /aé/ au”/‘.’
' o . 1/4V7L VY G R o T Ha Fre Con /rf/
"1_ ) lex/ //f/’mf/L /’ 0(’./6‘!//1.. )ld" 6@—«:44.(/4 W2
' M(/.( /:/é' )’f /7/" L /Z* ,7/ ~ ﬁn'u,w// /'Jﬂ/

B Y N

- -
. Lo
. . .- L ‘
e AR S B PN
) . i .

.J-

DA R Yl .t BN
AT Mx. et ST AN

CONFIDENTIAL-SUBJECT TO PROTECTIVE ORDER R2511408
KINZER V. REMINGTON



[ ,‘cﬁ). W

8 e e
-y
R ' REMINGTON ARMS CCMPANY, INC.
Fizearms Reseazch Division
Jaauary 18, L1982 . -
C. 3. WORRMAN %"
. ' . e ~” R ' : ) =
. " Ce E. RITL‘-’%;C_ LI L - \

Y

‘v:u.;:*'":m: oz' .map:cm"rs ON FIREames

ey
DA I !

c:npanv HSHinteTases 2 1ta clean:n
$5a ca—:l'a'ﬁ 1 s chLnl",t.ha._- an*ba “g'“"
0 ) al‘a.i_, ﬁ?:s‘*inﬁe:\faeé R SR
Zr el -pnhmoceug;.,,be ohgaWithaut i sHssomsl %"z‘ffl‘nn*“"}é”..’:é‘ v
FEncs ,%z”;:cduc;-;gusegg_smlj nOYigEnup e, clu:e;taiernnces BT tg‘e';"
Smoghapesn i Re products selected should 2155 be toadily avALlsBIz ou
a nat:.ong-de basis, be non-flammable anad non~toxic, ms well as operate

. rom =20 F to 120 F. =

Brplinina-y eva.t.a..ions were eenducted by A.B. Bughes,
Senior Ceozsultanes, £ED Maintenance Engineering Gzoup, with conclusions
reported on August 24, 1981 ir doctment envitled "Maintanance
Engineering = Lub":.cation of Rifles®, Twenty-five (25) products
were Iinally screenef for rust Zemoval, rust prevention, crease
éigplacement, water displacement, cleam.'zg cangbi‘_:.t : Znd zppearance
v on metf2l a2nd wood Zirearms parts. Frod this evaluation five .
Co candicdates have been reccmended for ""—thcr testing:

1. Du Pont - Syn..he::c Diesthp=
2. . Rxylon Ten-4 S - A
3. ® Sprayen 711 e bt . . Cee e
4, - CRC 3-36 - - . SRR
5. Iiougﬁtan EI.P -

These five 1ub ieants (E"ong with 2 lubricants p:‘esen"lv S

beize used in Firea=ms Research Test Lab -~ D-40 and Molycote GN—n._s;e)

- will now be subiected to & more extensive tosi.-which bes+: du:al:.cntes “E

' . conditiens the rifle will experience in the field and s..orage between
hu.nLng seascns., v
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Evalvation of Lubricants on Fireams =2 1-18-82

SCOPE OF NIW TESTS

R

List of lubricanis to be tested: . A

Dry Conditipn (No lubrzcaqt) . oo
: Du Pont Syathetic Diesther . B

R-rvlon Ten-4 . o -
v .. Sprayon 711 . .. S S - RS
I CRC 3-35 o : S ‘.

o7 . Ecughtpn'ELP : -:
ST = vp~40 - %
B - Mplycote Gl-past RD T m = ‘le

Pests Lo ke conductzd will incleds

LI |

4

- Cock & Fize Dy r:v:..c tes
- Envizoomen ‘;a.:./cold TRStS .
- . Cleaning C"_:Z‘.:Ll;” ; Rust Removal & Pravention .An‘—‘lvs:.s

Sample size:

. - 1 - ¥/700 Rifle, 5 bolts, 5 Eire cc:x‘--n]__. per
- ’ ) lebzicant and controls.

Eavirgemens2l /Cold Tests -

Ti:ez.:n-' }5/700 and M/l‘ 00 o

. 1. Photos of surfeces where lubricant Applied.
" 2. Detormine n::oli:..’:*‘on (sre as d=y cycle *ests)
3. Live round jack shootm, i:x -ollcwmg sequenzes

'."..-. o Take belt and cl-asirg veloci:ie_,, Zize 100 zounds,

- a - Place firaarm on roof of building for 4 hou-g

T o Place firearm in freeer for Ee.mc.uma_ of shif: -2ke place
g _ (specify time on log) at -~20°F one day
e - Placs rifle in stress coat oven overnight at +120°%. 3,;;;,

4. Con._.:me wich "tea 3 for cne waek or mt_l "a:.lu..e of Firezm o .

funczien p*c:m—ly cccuss.

by =0 oloan . RS, 2
eSS -)‘-—::sf)--n A ORGP ISR DUA
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"Pailure to Tunciion Pronerly”

2.

3.

4.

6.

7.

© Dbserva safaty cpe.a.ion on bho
L. . t. K B . Ay T

'©  The fizeamm does Bot perform as designed.

Evaluate rust develo,.ment if any.

' =] Rernzd the f\mctlon of the M/llﬂo wia bol‘- velocibles

and/cr closing velocities Quxing Eﬂl by 100 rounde.
e

du...ng teab- -

S e
e Cwan fct . v, v

Ti—a Dxrv Cvclc Test ‘*oceﬂuxe

Photos at stast of test :
a. Cozking czm suzface on bolt body

b. Fizing pin striker R

Apdly lube: .ve¢ . © U Determine amount of spray -
a. » 3olt assembly L (iu:f:_,{: :Ec.), diseance ESrem

b. Pize cent=ol assembly .

Take the following measurements:

‘a. Trigges pull | (3)

b, . Safe cn/off fozxces [3)

_— Yed & ""Ed
3_. Rolk 13..‘:‘;'_- coc /
S Py e — Aless %A;,,A

Insp e:tio:x cycles. : O, evexy 100 cycles on 1st sa.'znle of each
_ cew. Jphe to determine ingpaction cvecle for

) - zeazining four samples. R

Monitor cyeles: .- Au.o counter anéd hwman inspection.
Cycle Linmik: -, 25 000 cyeles all samnles ~ or £zilure.

T e Re-—evalua e at 25 000 cycles if failure does

. ,.,' . . _-.nocht occuz. . B

Heasurements: {23) will be ta.kan on sa:nples 32 thmu §5 at levels —f

< .. deternined by sample §l.
Photos at cr:r::let:.on of test = or failu=p K -
a. ‘Can tzeek area on bolt )
b, Pizing pin stzikerx area -
c. Sear and connecctor surfaces of fire cont—ol
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Evalupaticn of Lubriczants on Filrearms - 1-18-82'- i

- s 0 . - - 4 -
RN (L M . A

8. Measurements (23) <taken at ccxpletion of test.

Mota: Two é&xy cycl le machings available.
. Cyc‘e rat 1 every 3 seconds per machise.

Cleaninc Capvabilitv, Rust Removal & P:evgngcgs'iﬁvsi'

. Flrearms: ---Consigmment guns at Ilion F:.sh 4 Ga:ne Ccluk
oo (W;Lnte: Skeet/’l‘zap Shoot.:.nq) ot

(All EJ.rea::ms tested will be M/D.OO - 12 & 20 Ga.)

1. ‘Review firea=as 2nd select for excessive erud/dizty eccndition
and zust evident on surfaces of receiver andé be-rtel.

2. Assign a lubricant to a fiream.
2. Recosd via photos; cxad and rust,

4. Athenpt to elean fivgarm using assigned lub-icant and dociment
resulss, ' ‘

5, Thozouzhly clean firsarm by o‘.'.he. mezns i assigned lubricant
£2ils to do so. - L

6. Lubricazte fivearm with z2ssicned lub:*.: t. N

7. Maintain accurazte log on each £ixpawm in tese 2o one menth's 2
usage 2% the Gun Clth, or longer depandimg on results. o

o Pate = zounds fized W
. ) . Load used ‘ _ . =
" o Shootess cezments on "unct.on

] Vezther ., 14 i

) Storage 1ccatic§1 “and tempezatiTe veriance.

. B, Review conditicn ol f:.:ea.....s 2nd recora resulss of exué end '—ust
- via photos. -

“Note: . Bolt velocities at start end finish?

R . - A% ) »
e i e N -v»r«-@fm._.,ﬁ;jﬁ»n A a5 an vt et enh ¢ .
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