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dgc*s used*should” ot¥gumiup tthe: closegtolerances cfsghe
e“brocucts selected should also be readily ¥ aveilable on

a 1at;onglce bas_s, be non-flammable and non-toxic, as well as operate

frem -20°F to 120°F.

Preliminary evaluations were conducted by A.3. Bughes,
Senior Consultant, ZSD Maintenance Engineering Group, with conclusions
repor+ted on Aucust 24, 1981 in document entitled "Maintenance
Ingineering —~ Lubrication of Rifles"” Twentv-Zive (25) p=oducts
were Zinelly screened for zust :emoval, Tust prevention, grease
displacement, water displacement, cleaning cao&ﬂ.l;_v, anéd appeavance
on metal and wood firearms parts. From this evaluation Zive.
canéidates have been recamended for further testing:

1. Du Pont - Synthetic Diesther
2. . Krylon Ten-—4

3. * Spravon 711

4. CRC 3-36 -

S. Houghton ELD

These five lubricants (along with 2 lubricants presently
being used in Firearms Research Test Lab - WD-40 and Molycote GN-past te)
will now be subjected to a more extensive test which best cun11cates
conéitions the rifle will experience in the field and storage between
hunting seasons. ’
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SCOPE OF NEW TESTS

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

Du Pont Synthetic Diesther
Rrylon Tan-4
Sprayon 711

CRC 3-36
Houghton H1p
WD-40

Molycote GN-paste

L A

}-R&D Ilion results only

Tests to be conducted will include:

Cock & Fire Dry Cycle tests
- Invironmental /Cold Tests ‘
- . Cleaning Capability, Rust Removal s Prevention.Analysis;

Sample size:
- 1 - M/700 Rifle, 5 bolts, 5 fire controls per
lubricant and controls.

?_nvironmental/Cold Tests

. Pireavms: M/700 and M/1100

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

) Take belt and closing Pelocities, Zire 10g rounds,
Place firearm on roof of bui;ding for 4 hours All to
: £ ; <ake place
o Place firearm in freezer for pEmainder of shift in one cas
(specify time op log) at -20°F. - 4
o Place'rifle in stress coat oven overanight at +120°r,

4. Continue with Step 3 for one week Or until failure of firearm to
function Properly occurs.

R2509807
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Evaluation of Lubricants on Firearms -3~ -1-18-8B2

"Failure to Function Proverly"”

The firearm does not perform as designed.
Evalnate 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 Drv Cvele Test Procedure
Photos at start of test |
a. Cocking cam surface on bolt body
b. Firing pin striker
Apply lube: - ' Determine amount of spray
(1 sec./2 sec., distance from
a. Bolt assembly surface, etc.)
b. Fire control assembly

Take the following measurements:

a-
b.

g.

Trigger pull (3)

Safe on/off forces (3)

Bolt lifé- -~ cocked & fired -
--A_————\ ::I' O“ﬁ;
Start Dry Cyclie — ‘ ]

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.

Cycle Limit: 25,000 cycles all samples -~ or failure.

Re-evaluate at 25,000 cycles if Zailure does
not occur,

Measurements: (#3) will be taken on samples #2 thru #5 at levels

Photos
a,
b.
c.

determined by sample #1.
at completion of test - or failure
c;h track area on bolt
Firing pin striker area
Sear and connector surfaces of fire control

R2509808
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Evaluation of Lubricants on Firearms -4~ 1-18-82

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

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

Cleaning Capabilitv, Rust Removal § Prevention Analvsis

Firearmss Consignment guns at Ilion Fish & Game Clul
(Winter Skeet/Trap Shooting)

(A1l firearms tested will be M/1100 - 12 & 20 Ga.)
1. BReview firearms and select for excessive crud/dirty condition
and rust evident om surfaces of receiver and barrel.
2, Assign a lubricant to a fireamm.

3. Record via photos; crud and rust.

4. Attempt to clean firearm using assigned lubrican* and dociument:
resulgs.

5. Thoroughly clean firearm by other means if assigned lubricant °
fa2ils to do so,

6. lubricate firearm with assigned lubricant.

7. Maintain accurate log on each firearm in test for one month's

. usage at the Gun Club, or longer depending on results.
o Date ~ rounds fired
<) Load used .
o Shooters comments on function
(<] Weather ] .
o Storage location and temperature variance,

8. Review condition of firearms and record resul:ts of crud and rust
via photos.

Note: Bolt velocities at start and finish?

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