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RESTRICTED NPG REPORT NO. 1132

Tests of Arming Wires AN-M6A2, kit 1 and Wk 3

1. This is the final report on dynamic and tensile strength tests
of AN-M6A2, Kik 1 and ik 3 arming wires. Malfunctions of the
AN-M6A2 arming wire assemblies in the Pacific Fleet were reported
to have been caused by deformation of the rivet head of the swivel,
allowing the head to pull through the coil of the loop. This was
detected by noting that jet aircraft vere returning to base with
only the loop of the arming wire remaining or ith the rivet head
worn down and pulled almost through the coil of the loop. The
purpose of the tests was to determine the breaking load of the head
of the rivet on all three (3) ty-pes of arming wire under a static
tensile load and the effect of a dynamic load equivalent to a
five (5) pound load dropped a distance of twenty (20)iinches. Also
desired was a description of any apparent differences in construc-
tion of the rivet heads in the three (3) types of arming wires.

2. There was no significant difference in the rivet heads of the
AN-16A2, Mlk 1 or Mk 3 wires. The rivet heads could not be made to
fail in the dynamic drop test or in the tensile test. Rather, in
all cases of failure, the rivet itself stretched and broke or the
rivet loop or coil unwrapped. In no case was the rivet head appreci-
ably deformed. However, the rivet head wes caused to wear and pull
through the coil in twenty (20) minutes by rotation with an electric
drill under hand tension. Similar rivet head failure was produced
with the AN-M6A2 arming wire after 90 minutes freely suspended in a
450 knot airstream. The 1k 3 arming wire freely suspended in 450
knot airstream for 90 minutes shored little evidence of wear of the
rivet head. Using a Mk 51 Mod 7 rack and a water filled bomb, the
AN-16A2 arming vire vas installed in the tail fuze position. This
installation was subjected to the 450 knot airstream for a. period
of 68 minutes vith no evidence of wear of the rivet head nor of
wear or weakening of any other component part of the arming wire
assembly.

3. It is considered highly probable that failures reported as
malfunctions actually occur after the store is released. 4ll tests
performed indicate that the rivet head will not fail except when
free to rotate and whip in a high speed-airstroam.
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I RODUCTION

1. AUTHORITY:

These tests were authorized by reference (a) as modified by
reference (b) and conducted under Task Assignment NPG-Re3c-321-1-53,
established by reference (c).

2. REFERENCES:

a. BUORD ltr Rc3c-WIE-gg JJ22 of 19 Feb 1953
b. BUORD ltr Re3c-JFF-gg F41-6 of 4 Iar 1953
c. BUORD conf ltr VP9 Re3c-BZK:mp Sor 42777

of 29 July 1953

3. BACKGROUND:

Reference (a) re-uested that tests be performed to determine
physical characteristics of AIr46A2 arming wiresi Subject tests
were urgently required in connection with reported service malfunc-
tions. Reference (b) modificd reference (a) to include comparative
tests of Lk 1 and Yk 3 arming wires. Mialfunctions were reported to
be caused by deformation of the rivet-head of the swivel allowing
the head to pull through the coil of the loop.,

4. OBJECT OF TESTs

The objects of the test originally were as follows:

a. Determination of differences in construction of the rivet
head of the AN-L6A2, Xlk 1 and 1k 3 arming wire assemblies.

b. Determination of the load at permanent deformation of the
rivet head of all three (3) typos of arming wires.

c. Determination of the breaking loed under a tensile pull of

all three (3) typo.s of arming vires.

do Note the point of failure of the rivots of each type arming

wire,

RESTRICTED
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Tests of Arming Wires N-M6A2, Mk 1 and Lk 3
- - - - - --- - - -- - - - - - -

a. Observe deformation and note the point of failure of the
rivets of each type arming wire under a dynamic test equivalent to
a five (5) pound load drooped i. distance of twenty (20) inches.

As the tests progressed, it became obvious that information
-desired could not be obtained because the rivet head could not be
made to fail in the laboratory in a fashion similar to that reported
by reference (b). The object of the tests then became a search for
a method which would cause failure of the rivet head similar to
reported malfunctions.

5. PERIOD OF TEST:

a. Date of Project Letter 19 February 1953
b. Date Commenced Tests 4 March 1953
c. Date Tests Completed 27 Larch 1953

PJ1T C

DETAILS OF TgST

6. DESCRIPTION OF ITELS UNDER TEST:

a. The Mk 1 arming wire is .064 inches in diameter by 58.5
inches in length and is of low brass, phosphor bronze spring, or
copper silicon alloy wire construction. The rivet is .08 inches in
diameter, of soft steel wire construction, cadmium or zinc plated,
with the rivet head designed to vithstand a minimum load of at
least 100 lbs.

b. The Kk 3 arming wire is .032 inches in diameter by 58.5
inches in length and is of spring steel wire construction, zinc or
cadmium plated. The rivet specifications are the same as for the
Mk I assembly.

c. The AN-L6A2 arming wire asrembly has essentially the same
specificctions and dimensions as the ikk 1 assembly.

RESTRICTED
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Tests of Arming Wires AN-M6A2, Lk 1 and Mk 3
~~- - -W - ---------------------- - - - - - - - - - - - - - -

7. DESCRIPTION OF TEST E(UIPMENT;

All tensile tests were performed on Baldwin-Southwark tensile
compression machine with an automatic recording attachment which
produces instantaneous graphing of the load vs deflection of the
item under test. The dynamic drop testing was done in accordance
with enclosure (6) of reference (a). The air Jet portion of the
test uas performed utilizing a subsonic air jet through a 6-7/8 inch
diameter nozzle, produced by a 400 HP electric motor and blower.

8. PROCEDURE:

Utilizing the Baldwin tensile machine, the load required for
permanent deformation and for com plete failure of the rivet was
determined, using twenty five (25) AN-1M6k2, 25 Ik 1 and 10 Mk 3
arming wires. Using the same number of otch type arming wire,
performance of the rivet ,:,s obtEincd under a five (5) pound load
dropped a distance of twenty (20) inches. Again using the same
numbers of wiros, a determination was made of the load required to
pull off two (2) and three (3) fahnestock clips, and additionally,
for the AN-M6A2 assembly, the load required to pull off two (2)
and three (3) fahnestock clips under iced conditions. The iced test
was performed in a cold chamber at -50eF, the wires and clips having
been sprayed vith water until lightly coated with ice. Measurements
were made of the rivets and rivet heads of each type arming wire for
comparison ,ith specifications and with each other. These test
data are tabulated in Table I, Appendix (A). Data and observations
at this stage of the test indicated that desired information could
not be obtained since no rivet head failures of the type reported
in reference (b) had occurred. An AN-M6i2 rivet assembly was next
set up with the loop secured in a vise and the arming wire secured
in a hand electric drill. Rotation of the arming wire and rivet
assembly caused the rivet head to wear down and pull through the
coil in twenty (20) minutes. A photograph of this failure is shown
in Appendix (B) Figure 8. The AN-M6A2 wire was next suspended
freely in a 450 knot airstream, and a similar failure of the rivet
head occurred after 90 minutes exposure. The Mk 3 wire was subjected
to the same air jet test with very little evidence of wear of the
rivet head after 90 minutes exposure. A photograph of these assem-
blies after the test is shown in Appendix (B) Figure 7. The AN-VL6A2
wire was then installed in the tail fuze position on a water filled
bomb using a lak 51 Mod 7 rack, and the entire assembly subjected to
the 450 knot airstream. After 68 minutes of exposure, there was no
evidence of wear of the rivet head nor of wear or weakening of any
other component part of the arming wire.

RESTRICTED
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Tests of Arming "'ires AN-M6A2, Mk 1 and Mk 3

9. RESULTS AND DISCUSSION:

All figures tabulated in Appendix (A) are averages with loads
expressed in pounds and elongations and dimensions expressed in
Inches.

a. In the tensile tests of the rivet in all three (3) types of
arming tire, the average breaking load of the rivet was over 250
pounds and the average permanent deformation load was over 100 nounds.
The rivet is designed to v:ithstand a minimum load of 100 pounds and
in this connection, it will be noted that the average permanent
deformation load for the Mk 3 wire is only 101 pounds. Percentcge
of rivets with a permanent deformation load of less than 100 pounds
is as follows: IUk 1 - 12/; M1 3 - 40d; AO-M6A2 - 32%; these per-
centages cannot be considered too accurc.te or conclusive because in
some cases, the rivet head caused sproding of the coil allowing the
head to slip partially into the coil without apparent actual defor-
mation of the rivet. These cases are included in the above per-
centages. The ultimE.te breaking load of the rivets indicates that
all the rivets meet design specifications. In 50% of the cases with
the Lk 3 ire, ultimate failure occurred by the rivet loop unrappin
and in the other 50% of the Mk 3 wires tested, the rivet head pulled
through the coil by sproading and unwrapping of the coil. In only
4% of the tests with the AN-L6A2 wires did the failure occur by
unwirapping of the rivet loop and in no case by spreading or
unrrrap')ing of the coil. The remaining AN-K6A2 wires failed by the
rivet stretching and breaking. All the 1k 1 wires failed by
unwrapping of the rivet loop.

b. In the dynamic test, with a five (5) pound load Ironpod
twenty (20) inches, there were no actual failures of the Mk 1 or
aN-M6A2 wires, while 4o of the 'ik 3 rivets failed by the spreading
and partial unwinding of the coil, allowing the head to pull through.

c. It is consiered significant that the average load required
to pull off throo (3) fahnestock clips under iced conditions on an
AN-M6A2 wire is only 24.6 pounds. This test was performed at -50*F.

d. In the air jot test with both the AN-L6A2 wires and the Mk 3
wires, parts of the wires broke off until at the end of 45 minutes,
less than 12 inches of thr; wire remained. No more wire broke off
for the remainder of either test.

RESTRICTED
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CoMcMsXONS

10. It is concluded that the strength of the Lk 1, Mk 3, and
AN-L6A2 arming wires is within design specifications except for the
failure by spreading and unwinding of the coil in the Mk 3 assemblies.
It is further considered highly probable that reported malfunctions
are not actually occurring as described in reference (b) but that
the rivet head failures occur after release by the whipping action of
the arming wire freely suspended in a high velocity airstream.

P ta lT E

DISPOSITION ,OF kiJERIAL

11. The unused arming vires are being retained in the Laboratory
Sorvicos Division. SEmplo failures returned from Korea and samples
represented by photographs in Appendix (B) are being retained.
Other material tested will be disposed of as scrap unless other
disposition instructions are received.

I
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Tests of Arming 7'iros AN-M6A2, Yk 1 and Mk 3
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The tests upon which this report is based wore conducted by:
L. P. hITCHELL, Licutonant, USIM

Laboratory Services Officer
Aviation Ordnance Department

This report was prepared by:
J. Z. GODFREY, Lieutenant, USN

Laboratory Services Officer
Aviation Ordnance Department

This report was rovieod by:
J. C. TALLEY, Director of Research

Avietion Ordnance Department
F. A. NUSOM, Captain, USN

Aviation Ordnance Officer
Aviation Ordnance Department

C. C. BRAIMLE, Director of Research
Ordnance Group

APPROVED: J. F. BYRNS
Captain, USN
Commander, Naval Proving Ground

E. A. RUCKNFI
Captain, USN
Ordnance Officer
By direction
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Tests of Arming Wires N-M629 Mk 1 and Jlk 3
m a - am am an a am -m am am m -m m -m - a - alt -m - am - -m m am -m Sm -m

Load at permanent deformation

(in lbs.) 117. 114o 101.

Breaking load (in lbs.) 295. 251. 280.

Breaking point a a a

5 lh wt dropped 20 in. (rivet
elongation in inches) .313 b .324 b *385 b

Load to pull off 2 fahnestock
clips (in lbs.) 6.3 8.3 4.8

Load to ull off 3 fahnestock clips(in ibs.) 9.5 12.9 8.2

Load to pull off 2 clips (iced)
(in lbs.) 17.9 c c
Load to pull off 3 clips (iced)
(in lbs.) 24.6 c c

Dia. of rivet head (in inches) .191 .187 .187

Dia. of rivet (in inches) .084 ,084 .084

Dia. of swivel hole (in inches) .120 *102 .097

Notess a* See Appendix (B) Figures 1, 2, and 3

be See Appendix (B) Figures 4, 5, and 6

c* Iced tests were not performed

RETRICTED
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