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Summary

Nine shots were fired in the tsst series. The items under investigation
in this test seriss included; the ability of primacord to cut shroud
lines and aluminum sheet, evaluation of shroud line cutter, evalustion

of the case cutting msthod, deployment of cover plate, and evaluation
of a2 safing device for the cover plate,
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The cobject of this fest uwns to evalunte the parechute ejection system
of the TX28-X2, -

Object of Tasi

Authorization for Test

This test was requested by Mvision 1215 in a work order authorization
dated 4-~3-58. The consultants were G. Hugnes, D. Novaria, and B. Caskey,

Acknerlcdeements

Division 1611 wishes to acknowledge the participation and assistance
of the following organizations in the tests of the parachute gjection
systemo

Secuion 1613~4 for liaison services
Section 5213-3 for camera coverage

General Informatlcn

A1l tests were performed in Area III,

Fastax film coverage on the various shots was obtained, and is avail-
able and may be viewed by contacting 0. G. Ahlstrom, Division 1611,

Further tests are presently being performed on the parachute ejection
system of the TX28-X2 weapon.

Procedure and Results

Shot No. 1 - Figure No, 1 is a view of the test sstup prior to shot
No. 1., The primacord used in this test was lead covered 10 grain/Zoot.
An engineering Corporation detonator was used to detonate the primacord.

The following tabulation shows what materials were subjected to the
primacord blast and at what position they were placed., The station
nuambers are those seen in Figure No, 1,

Number of Distance From Prima~-
Station Shroud Line Strands cord in Inches
1 1 o]
2 2 0
3 3 0
A 1 0,125
5 2 0,125
6 3 0,125
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Number of Distance From Prima-
Staticn Shroud line Strands cord in Inches
7 i 0,25
8 2 0.25
9 3 Oe 25
10 2 0
i1 2 0
Gage of 6061-Té Jistance From Prima-
Station Aluminum Sheets cord in Inches
12 0.032 0
3 . . 0,064 0
i, 0.125 0
15 0.032 0.7
16 0.06L 0.75
17 0.125 C.30
18 0,006 0
19 0.06L G
20 0.032 0
21 0.0864 0
22 0.125 0

Figure Nc, 2 is a vicw following shot No, 1.

All suspensicn lines were intact af{er this shot. The lines closs
to the primecord at each station were somewhat frayed and blackened,
However, the lines were essentially undamaced. The distance between
the primacord and lines apparently made no great difference.

The three aluminum pieces which were placed directly over the ﬁrimao
cord and held by C-clamps were damaged as follows:

0.032 gage sheared off around the C-clamp foot.
0.064 gage shearsd off around the Ceclamn foot.
0.0125 gage was slightly bent,

The three aluminum straps placed 0.075" {rom the primacord were blown
into the air znd wers damaged by the primacord as follows:

0,032 gage 40° Bend
0,064 gage 15% Bend
0.125 gage 0° Bend

The three aluminum strips vhich were placed across a support with a
2 -inch span were damaged as follews:
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0,032 gage 135° Bend
0,064 gage 120° Bend
0,125 gage Slight Bend

The two aluminum strips (both .06L gage) placed on the ground with
the primacord over them were slightly deformed.

Shot No, 2 - Figure No, 3 is a view of the test setup prior to
shot No., 2. The primacord used was 30 grain/foot. An engineering
corporation detonator was used.

The followling tabulation shows what materials were subjected to
the primacord blast, and at what positon they were placed. The
station numbers can be seen in Figurs No. 3.

Number of vistance From Prima-
Station Shroud Line Strands .. cord in Inches

0
0
0.125
0.12%
0.250
- 0.250
0
0
Primacord wrapped around
shroud line (once)
Primacord wrapped around
shroud line (ence)
Primacord wrapped around
shroud line (twice)
12 2 Primacord wrapped around
shroud line (twice)

N

Aol -Sn W NG P R T
NN D

E &
= N

vistance Frem Primacord

Station Gage Material In Inches
13 o125 2025-T3 0
1 0006? 4046176 o
15 0,032 202413 0
16 0125 2024-~13 1
17 0,063 6061-T6 1
1 0.032 2024~T3 1

Figore YNo. 4 is a view following shot No, 2.
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All single strand lines were severed in this test. In addition, the
doubled lines placed directly on the primacord had all lower lines
severed, while the upper lines were burned and frayed but were rnot
severed.

Four unsupported shrcud lines were wrapped with primacord in an
attempt to determine if this might be a means of cutting lines. Due
to the sharp radii used, the primacord around three of the samples
failed to detonate, A single wrap around one strand of line did
sever the lines successfully.,

The three aluminum plates riveted to the aluminum *:st fixture
were removed by the blast, Only the 0,032 und the 0,064 sheets
were recovered, Ixamination or these items indicated that the
sheets had sheared before being torn away from the rivets. The
.125 sheet, which was not recovered, appeared to have sheared the
rivet heads as it was removed by the blast,

Additional aluminum sheets were placed on blocks 1 inch away from
the primacord. The 0.032 sheet was sheared while the 0,064 and
the 0,25 sheets were slightly bent.

Shot. No. 3 - Figure No. 5 is a view of the test setup prior to
Shot No, 3. Twenty grain primacord was used in this shot in an
effort to sever the shroud lines. Ten grain primacord was used to
separate the cover plate from the test ring. The detonator used
was an engineering corporation detonator,

Twelve shroud lines were stretched over the test 3ig at various
degrees of tightness.

A 3/8" thick 248-Th aluminum plate was used as the cover plate.

Tt was attached to the test ring by 8 1/4=~20 socket head cap
screws, the plate was counterbored so that a nominal 0.081 thick-
ness remained under the bolt heads.

The follr.ing tabulation shows the positiuns of the shroud lines,
the number of strands, and the amount of slack in the shroud

l.'t.nes.
The station numbers can be seen in Figure No. 5.
Slack in
Number of Distance From Prima-  Iinses in
Station Shroud Line Strands cord in Inches Inches
1 1 0 o
2 1 0,125 0
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Slack in
Number of Astance From Prima- Idnes in
Station Shroud Line Strands cord In Inches Inches
3 1l 0,250 0
L 1l 0 0.125
5 1 0 0,250
6 2 0 0
7 2 0 0
8 1 0 0.375
9 1 0 0.250
10 1 0.250 0
1 1 0.125 0
12 1 0 0

None of the shroud lines were severed by the action of the 20 grain/
foqt, primacord.

The cover plate was successfully separated from the test ring and

visual observations indicated that it was blown 20 to 30 feet above
the test ring. All bolts remained in the test ring. The plate was
bowed slightly. - ‘

Shot No, 4 - In this shot a cover plate was once again separated

from a vest ring. This shot differsd from the cover plate test in
shot three in only two respects. The eight attaching bolts were
placed 1/4" further from the primacord groove, and the test ring was
blocked up from the concrets test pad to allow venting of blast gases.

A test jig employing a knife cutting method for line separaticn was
tested in this shot., The jig consisted of a steel knife dblade, a
1" diameter alumimum spocl, a line tightening plate and support-ing
structure. In addition, 1/8" steel pipe was attached to either end
of the jig to attempt to confine the blast, Three single strand
6000 1b, shroud lines were placed in the jig.

Teri grain primacord vas used to separate the cover plate and also
to actuate the shroud line cutter. The dotonator wes an engineering
corporation detonator.

The cover plate separated successfully. However, it only reached a
height of approximately 15 fz5t 43 compared to 30 feet in shot 3.
The cover plate was ance again slightly bowed.

The knife cut the shroud lines cleanly and continued intc the
spool, marking it siightly. The 1/8" steel pipe was flattenel and
severed along the longitudinal jeint.
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The device coperated as expected unon dstonation, preventing separaticia.
The heneycomb washers were deformed annroximately 0.400 inches.

Tests Conducted by: P. Sm/léllnl

[ BE S

- ' . G. Ahlstrom - 16111

Original Signed By

G. P. BAR..1
Approved by: G. P, Barnett - 1611-1
UGA:1611-1:6g
Encs: Figure 1 thru ¢

Copy to:
A. V. Engel, Jr., 1215
Attn: B. Caskey, 1215
Lo A- mm’ l?&}
Attn: D. R. Kvarnstrom
W. A. Gardner, 1610
L. R. Meyers, 1615-1
Jo Mo UWiesen, 1592

:5 {“C} L, Gomel, 5523
o Ko Smeltzer, 4721-3
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