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PREFACE

The investigation described in this report was authorized under MIPR 8166104601
F4Wt, Project 5761264. ThIs work was performed at the NASA National Space Technology

• Laboratories (NSTL) under the direction of the ARRADCOM Resident Operations Office
(ARCO) through NASA by the Computer Sciences Corporation as the support contractor.
The experimental work was completed November 1976.

• This document may be obtained from the Defense Documentation Center and is approved
for release to the general public and foreign nationals.

• 
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° The use of trade names In this report does not constitute an official endorsement or
approval of the use of such commercial hardware or software. This report may not be cited
for purposes of advertisement.
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I
S1IIELI) GROU P 5 SUPPRESSIV E SIUELI )

PLASTIC’ LINER AN I) PROPELLANT TESTING

1. 0 INTRODUCTION

1. 1 ~~~ectlve. The pr imary objective of the subject Shield Group 5 Supp ressive Shit .ld
(Group 5 8/5) plastic line r and propellant testing was to obtain data sufficient to justify
Safety approval of the lined shield for applications involving up to:

• 22. 7 kg 50 Ib) of ilium tit ant mate vial in bulk

• 270 kg (590~ of propellant material In bulk

• 1. 1 kg ~2. 5 Ib) or equivalent of high explosives

¶ 1. 2 :~uthor i y. The work deacribeti in this report was authorized under MIPR
$166 104601 F4W5, P roject 5761261 and Technical Work Request EA—2 7R1 and was pe r—
formed for the .~ I tRAt )CUM Residen t (~~erat 1ons Ot ’fice at the NASA National Space
i’echnolo~ Laboratories (NSTL) 1w Compute r S~.ieflCt* S Corporation (CSC) unde r Contract
NAS13 — 50 .

1.3 Background. The suppressive shielding program 1 was Initiated in 1969 to provide
imp roved , cos t—effrctlve’, and safety—certified explosion and deflagrat ion suppressing
protective structu res In the form of homogeneously vented enclosures as alte rnatives to
the use’ of II . S. Army 1’M5—1300 walls. The concept feasibil i ty h a s  been demonstrated (v
pt e ’vi~ tis protect s b r  deve loping and testing ful l scale prototype structure’s.

in 1973 the’ p rogram was given Increased Impetu s by U . S. Army authorization to
provide a sound technological base for the concept. I’he ISA Production Base Modern i i.a—
tton and Expansion Office P roject Manage r directed a program for the simul taneous
development of prototy pe suppressive shields app licabl e to seven major categories of
hazardous munition production ope rations. ‘I’he development work was conducted unde
the cognizance of the Supp ressive Shielding Technical Steering Committee. The print  pal
characterIstics of the seven shield groups are outl ined In table 1.

‘I’ht’ p rototype Grou~ 5 S/S was designed and fabricated in 1974 , and its initia l testing
I - 

was completed ~ 1975. ~~. :i The Gi’oup 5 S/S met  all of the’ original performance and design
requirements as outl ined in table 1. ‘l’he vented, multilayered panel s are, however ,
subject to the accummulat lon of explosives , py rotechnic, and p ropellant dusts , as wel l as
other fo reign m ate vials.

The re was a fear that py rotechnic and p ropollants (lusts could accumulate wi th in the
panels In significant quantiti es over long periods of time In plan t opera ting environments.
An explos ion within a shield with panels loaded with explosives or other flammable materials
could resul t In the gene ration of flaming ejects , thus increasing the explosive hazard .

With the possibility of this Inc reased hazard , a decision was m ade to develop a
system for preventing the accumul ation of foreign matte r within the panels and for affording

L - environmental protect Ion to the shield.

L 
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Table I. SHIELD GROUP DE FINITIONS FOR S(PPRESSI~’E Sh IELDS

Shield 
—group Hazard parameters Representative operations

Extreme blast pressure Melt loading of up to 1100 kilograms
3400— 8300 kilopasoals (2500 ib) batch
(500—1200 pail Major calibe r projectile processing
Severe fragmentation Bulk loading operations

2 HIgh blast pressures Minute melt applications
1400—3400 kPa High explosives processing
(200—50() pail 

~~~~~~~~~~~~~~ 
burat ors, oct. )

Moderate to severe High explosives bulk to :140 kg (750 ibs)
fragmentation

3 HIgh blast pressures Munition components , detonators , fuzes
1400—3400 kPa
(200—500 pail
Light fragments

4 Moderate blast pressures Processing of rounds with  limited bay
340—1400 kPa capacity
(50—200 psi) Smaller explosives bulk app roximato l
Moderate to severe 4.5 kg (10 Lbs ) in conventional cubicles H
fragmentation

5 Light blast pressures Hulk propellant processing
less than 340 kPa Bulk pyrotechnic processing
Light to moderate Light metal or plastic lIE componen ts
fragmentation Limited numbers of HE round
Flame propagation
potential

6 Ul t ra high blast pressure (‘lose In protect ion of small quantities
3400—14000 kPn explosive laborato ry , handling and
(500-2000 pal) transportation
Light to moderate
fragmentation

7 Moderate bla st pressure Py rotechnics
340-1400 kPa . 

-

(50-200 psi)
Severe fragmentation

$
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- As previously stated , the shIeld successfully met all perfo rmance and design require-
rnents In previous test series. 3’4 in these tests relat ively smal l structural loads were
observed, and as a result the shield maintained its structu ral Integr ity afte r 16 Individual
tests.

2.0 EXPE IUMENT AL METHODS

2.1 Shield Group 5 Supp ressive Stru ctu re. As outl ined in table 1 , the Shield Group ~
&zpp ressive Structu re was designed to provide protection from the hazard parameters of
light blast pressures of less than 340 kPa (50 psi), light to moderate fragmen tat ion , and

• potential flame’ p ropagation of bulk py rotechnic and p ropellant p rocessi.~~ plant operations.
The Group 5 SuppressIve Structure is fully describe d in EM—TM —7 600 1. ~ Some physical
details of the Group 5 S/S a re as follows:

• late rn al dimensions: 3. 2 mu (125. 25 m l  square by 2. S m (110. 5 in) high
• Total Volume: 30. 5 m ’~ (10 71 ft3)

• • Total surf:K’e a ze~i: 5 x 9 m (6:35. 0 ft 2 )
• Effective Ven ting Area Ratio ,~’~ = . 015~
• E ffective \‘enting :~rCa: 1. 12 ni 2 (12. 01 ft. )

Figu re 1 is a sectional ‘. iew through a vented panel. The Group 5 S/ ~ was tested in four
bask’ configurati ons in the course of this project. The first  configu ration was as described
above , the original shield as built and tested. Six tests we re’ conducted in this original
vented configu ration .

2. 2 Steel Liners, it was thought that completely closing the ~‘ented panels would
represent a worse ease insofa r as loading the structu ral members of the shield were 

- 
-

conce rned. Further it was believed that a plastic liner would affect performance results
som ewhe re between the vented and completely closed strtictti t’e. Eight of the tests in this
series uc re conducted with the Inter ior of the panels covered with sheet steel l iners

- 1.60 mm (16 ga) thick. The l ine rs were fastened by screws to facilitate install ation and
- removal . The steel l ine rs prov ided were relat ively well sealed but the re were some open

t areas in the structu re around the panel edges, the doo r, the fl oor , and instrumentation

t 1 penetrations. The open vent areas were estimated to be less than .065 m 2 (100 i u~~. The

• result ing calculated effective venting ratio , i~~ , was . 001093. The door was left opun for
one test to reduce confinement to an effective venting rat io , ~~~~, of . 07631.

2. 3 Plast Ic Liners. As stated in paragraph 1.3, the purpose of the proposed liners
was to preven t the accumulation and eventual ejection of foreign material within the vented
panels and to affo rd environmental protection In the inte rior of the shield. Providing a

1. smooth easily cleaned surface on the interior and exterior of the Group 5 S/s was anothe r
perform ance requirement of the liner. A plastic fil m was sciected as a candidate line r

• material due to the relatively low cost and case of application features. It was felt that a
• ligh t weight easil y frangible material would also result in min imum interfe rence with

vented panel function. Safety related considerations of electrostatic hazards required that
the liner material be electrically conductive . The specific material selected was Velosta t
Custom Film 1701, a proprieta ry product of 3-M Corporation , Nuclear Products Dept. ,
Alpha industrial Park , Chelmaford, Mass. 01824. It Is an electrically conduct ive , opaque
polyethylene film , 4 mU thick. The plastic liner can be adhesively bonded to the Inte rior 

~~~~~
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• 89 x S 9 x 6 m m Angle
- - (3 .5x3 . 5 x .2 5 1n)

Screen 6x6 mesh
-

~~ 

- 

(4 places)

-

‘ 

- 

P e t t

~~ x51 x~~ mm
(2 x 2 X . 125 1fl)

_ _ _  89 mm _ _ _

(3.5 in) I

1- -
FIgure 1. Group 5 Suppressive Shield Panel Section s_i
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and exterior of a structure . However , the Group 5 s/s surfaces we re so contaminated from
previous tests that there was a very poor adhesive bond. Most of the plastic liner mat -cr ia l
was secu red by adhesive tape for the tests described here in. A single test was conducted
using the Velosta t liners on all 5 walls. The remainder of the tests were “onducted with
ordinary black polyethylene film plastic liner mate rial because It Is much less expensive
and had the san~c pe rformance cha racteristics as \‘elostat for testing pu rposes. The
resulting average effect ive vent ing ratios , ~~~~,, we re between . 0011 and . ~)1 89.

2. 4 ComposIte Liner , it ~~~~ observed (see 3.0 below) that the total plastic liner con—
— figu ration resul ted in the’ reaction energy and p roducts being relieved pr incipally through

the roof. The walls did not vent significantl y since the root’ liner failed first , thus
relieving the pressu re’ on the walls. For this reason , testing was continued with a corn—
Lx)~ itc configuration , consisting of plastic line rs on the inside and outside surfaces of the
wall s and steel liners on the inside of the roof. Three tests were conducted in the composite
conf iguration w ith an effective venting average ratio , c~ . , between . 0011 and . 0151.

2. 5 Sample Ma terials. One test was perfo rmed using the same sodium nitra te —
powde red rnzm gne~ ium ~45 percent — 55 percent by weight) illuminant composition used in
previous testing. ~~~ ‘~ l’his composition is representative of typical metal fuel and
oxidizer compositions currentl y in p roduction. It di f fers from the production material
only by the exclusion of hinders and mode rators. This material suits the purpose of these
studies ve ry well since it is relatively sensitive to thermal initiation and has a very
v igorous output. Precision cast pentolite spheres were used for the seven high explosive
tests.

Two ~l 10 p ropellant s were used for twenty—two tests. Twelve tests were performed
wi th a 470 mic ron (.018 in) web, single perforated grain , and ten tests were performed
wi th a 740 micron ~~. 029 in) web, multiple perforated grain . These specific p ropellants
we re selected since the’v represented a typical p roduction gun propellant.

2. 6 Instrumentat Ion. The instrumen ta tion used for the tests performed in the G roup 5
S/S are desc ribed En table 2. Sensor locations are shown schematically in figure 2. The
bu rning time photocells were used extensively in previous test 1ng’~’ ~ wi th excellen t results.
1’hev we re also employed for these’ test s because of th eir  proven r eliability and perfut -m:mce.

The bu rn rate I ron-constantan the rmocouples were empl oyed as developmental sensors ,
primarily to evaluate their performance. They were placed near the top and bottom of the
propellant charge to detect the initiation and termination of the high tempe rature of the
reaction. A burn rate breakwire was also employed as a developmental sensor. The
break wire sensor consisted of three ind ividu al fusibl e links of standard solder wire . They
were placed in the sample material near the top, middl e and bottom. Each link indicated
the high temperature arrival by opening a circuit.

The wall mounted Susqueha nna ST-2 blast pressure transducer was employed to
measure the reflected blast overpressure at the Group 5 S/S wall for high explosive tests
and to obtain the same data in the case of a py rotechnic explosion or detonat ion.

The PC B1O1AO2 pressure tran sducers we re used to measure static pressure inside
the shield. These transduce rs are installed in the baffle mounts and acquire excellent data

11
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‘l’able 2. INST RUMENTAT ION FOR ( R01’P 5 S S TESTS

Measurement Installe~t1
numbe r Pa ra meter Transducer Ampl i fier time ’ constant Recorder

00 Timing N/ A N/A — Sanganio 4700

01 Bu rn ing Lime Photocell Tranadata I mst ’c Sangamo .1700
Monsanto

02 Bu rn ing time M T —2 N FL ” Fl 09 — n I msec Sangarno 4700

03 Bu rn rate Fe—Con stantan N E FF’ I 09—t ; 1 00 msee Sangamo 4700
04 Burn rate Thermocouple N F FF1 09— i 100 mscc San~ amo 4700

05 Burn rate’ BreaLwirt ’ N ’:~ 1 rusec sangamo 1700

06 Static press. MillS 1—011/ — 177 N E EEl  0 9 — t ;  10 mst’c Sanganm -I70~
07 In tube Sangamo -1700
08 PCB 101 A02 in Sanganm 4 700
09 Static pre ss. Ba ffle mount N E E1’109 —ti 10 m’.ee Sangamo -1700

to Blast press. ST— 2 in pCfl-l01 .~ 1:~ :~o~ m~ct ’
ttace—oli) \Va lL mount Sangamo -1700

11 Heat flux KeiIh lev 86t) N ~A 1 se1~ Sangamo -1700
12
l 1
14 h eat flu_x K e ’( c t i le y 8ei0 N ‘A 1 sec Sanga mo -1700

-Il Blast press. ~ ST— 7 11 in
12 Ae rtxb’ i~i mlc PC 1340 lÀ 11 200 msec lliomati on

•~ L
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A 1. 5m

j5 It) (Fun ) 1 0 from console
I Flashbulb for pboto

I-  a. ln)
(20 It) msec ming

7. Im 
Sensor key

(24 It) _ _ ,  Photocell
Thermocouple

8 5m Ilreakwlre
- (28 It) 42 Static press. - strai n gage

- Static Press - PCB in baffle
• Blast press. - ST- 2

9, 8m 43
(32 It) Heat flux meter s

Blast press. - ST-7H in probe

44 1 ] Motion Pictu re Camera
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FIgure 2. Sensor Locations for Group 5 S/S Tests
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when the pressure pulse has a duration of less than 100 milliseconds. Strain gage trans-
ducers, MB 151—DBZ-177 , were mounted in a tube one half meter to one meter long for
tests which involved longer and mo re Intense flames.

Kiethley 860 heat flow mete rs were employed to measu re rad iant heat fl ux from the
surface of the Grou p 5 S/S. It was not attempted to measure conductive and convective heat
flow because previous testing3 has shown such flow to be insignificant beyond 0. 2 meters.

Susquehanna ST—7H blast pressure transducers mounted In aerodynamic probes were
arrayed outside to acquire data in the even t of an explosive reaction p roducin g a blast wave
outside the Group 5 S/S. It was anticipated that the Biomation GlOB recorders would not be
triggered by the signal from the ST— 7 11 transducers during normal testing ; i. e., a blast
wave reaction was not anticipated.

Physical measu rements of the Group 5 S/s were taken afte r each individual test
starting with the first . 254 kilogram (.56 ib) pentolit e test. The measurements were takcii
to ascertain whethe r the stru ctu re was deformed by the test Impos ed loads. The physical
featu res measured and their origin al pretest values are as shown in figu re 3.

The Instrumentation and test setup emp loyed for the high explosive equivalency
testing of the multiple pe rfo ration M 10 propellant were a~ describe d for the MlO singl e
perforation p ropellant equivalency testing6 previously performed for the Man ufacturing
Technology Directorate of P icat inny Arsenal . The tr an sdu cers were located at 3.32,
1. 49, 5. 96 , 9.9 7 , 19. 9.1 and .1-1. 29 mete rs (10. 90, 14. 72, 19. 55, 32. 71, 65. 43 and 145. 37
feet).

2. 7 ~~ucific Tests. The re we re th ir t y  ind ividual tests pe rformed in this test series .
The test configurations , charge weights and othe r detaiLs a rt ’ tlc scriLx~d in the following
pa ragraphs.

2. 7. 1 PreIiminai ’~ Tests. Init ial  tests were conducted using single perforated M 10
propellant. Initially a 1. 36 kilogram (3. 0 Ib) sample was thermally ini t iat ed In open a i r
to determine whether it would transition to detonation. An identical sample was then
in it iated by a J—2 Blasting Cap to qualitatively dek’ rmine Its sensit i vi ty to shock ini t i at iv e
and equivalency . A th i rd 1.36 kilogram sample was thermally initiated in the Group 5 S/S
with steel liners installed. A 16. 3 kIlogra m ~36 lb) sample was functioned with the rm al
ignition in open a i r  to dete rmine whethe r th ai mass would trans ition to detonation. A
p ropellani charge of 3. 75 kilograms (8. 26 Ib) was thermall y ignited to (‘heck out the bu rn
rate breakwire system performance.

2. 7. 2 Vented Shield Tests. The re followed a series of six tests Involv in g the rm al
ignition of progressively large r quantit ies of the single perforat ion Ml 0 p ropellant insid e
the Group 5 S/S in the vented configuration . These tests were to evaluate the output
parameters of the p ropellant in the shield. The masses tested were 1. 36, 4. .15, 9. 07 ,
13. 61, 22. 68 and 68. 04 kilograms (3. 0, 10. 0, 20. 0, 30. 0, 50. 0, and 150. 0 lb) .

A propellant charge of 16. 78 kilograms (37. 0 Ib) of propellant was thermally ignited
in the M-24 metal lined wooden box In which the ma terial is shipped and stored. Ordinar ily
the box contaIns 49. 90 kilograms (100. 0 Ib) but for this test the bottom was filled with
inert material , perlite , to raise the propellan t to the s’ime height as Li the box were filled
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with propellant. This test was performed to determine whethe r the propellant would
transition to detonation when the rm ally igni ted In a shippin g container.

2. 7. 3 High E~~loslve Tests. Seven individual tests were conducted using pr ecision cast
pentol ite spheres at .254, . 494 , . 227 , .680 , . 907 and 1.134 kilograms ~.56 , 1.09 , .50 ,
1. 50 , 2. 00 and 2. 0 ib) each initiated by a J—2 electric blasting cap. These tests were
conducted with the completely closed G roup 5 S/S configuration with the steel liners
installed with the exception of one test , for which the door was left open. The results
were expected to represent a worst case as far as structural loadin g was concerned , and
were to be compared with the results of similar testing3 with composition C--I .

2. 7.4 Propellant Evaluation. When the supply of 470 mic ron web single perforated M 10
propellan t available at NSTL was depleted, a decision was made to continue testing with 740
micron web multiple perforated M10 propellant. First determination was made relative to
the TNT equivalency of the mul t iple perforated propellan t as compared to the equivalency
previously dete rmined6 for the single perforated p ropellant. Accord ingly, a series of five
individual TNT equivalency tests we re conducted using 21. 77 kilogram (- 18. 0 lb) samp les.

A 49. 90 kilogram (110.0 ib) m ass of the multiple perfor aL ed propellant was thermally
ignited in its M—24 metal lined box to ascertain whe the r the reaction would trans ition to
detonation.

2. 7. 5 Plastic Liner Tests. A 13. 61 kIlogram (30 . 0 lb) charge of the magnesium—
sodium nitra te Ulum inant composition was the rmally Ignited in the Group 5 S/S wi th Velostat
film applied to the inside and outside surfaces. The test was performed to evaluate the
performance of the illuminan t in the lined shield for compa rison with the results previously
obtained for the vented3 and closed~ cases.

A final series of tests was performed involving the thermal ignition of 45. 36 , 136. 1
and 267.6 kilogram (100. 0, 300. 0 and 590. 0 Ib) charge s of M lO propellant In the Group 5
S/S with plastic liners. Observat ion of the first test resulted in the decision to utilize the
composite line r configurat ion (see 2.4 above) for a repetition of the -15 . 36 kilogram test and
the 136. 1 and 267. 6 kilogram tests. The tests were performed to evaluate the performance
of the Group 5 S/S containing Increasingly large quantities of defiagrating M1O p ropellant
material .

3.0 RESULTS AND DiSCUSS ION

The results of the thirty tests described above and a discussion of the results is detailed in
the following paragraphs. Individual data sheets for each of the tests are contained in
Appendix A.

3.1 Preliminary Tests. Three 1.36 kilogram (3.0 ib) and the 16. 3, 3 .75 and 16.78
kilogram (36 , 8. 26 and 37 ib) tests were regarded as preliminary in nature. They were
perfo rmed to gain familiarity with the M10 propellant material and to evaluate Its perfor-.
mance. In no case did the M 10 propellan t trans ition to detonation afte r thermal Ignition.
When the 16.78 kilogram cha rge of propellan t was thermally ignite d in the M -24 metal lined
wooden box , It generated enough pressure to pneumatically ruptu re the box. This occurred - I
at the end of the bu rn , when the reaction apparently backfired into the box. The open a i r  - -

tests we re observed on a closed circuit television system. In all cases the fire ball was
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observed to be a few meters above the charge with a clear a rea between the charge and the
fireball. This indicates that the Ml0 p ropellant goes through a gas pha se p rior to combits—
tlon, whIch Is consistent with and I llustrative of the solid propellant burning theory . ~

— Results of the 1. 36 kilogram (3. 07 Ib) equl alency test are shown In table 3. The high
explosIve equivalency was determined relative to pontol i t.e8 using routine calculating
techniques. ~

Table 3. AVKRA GE HIGH K)~~LOSIV E EQUIVALENCY OF 1.36 KG Ml O P ROPELLANT

Time of
arr i val -

— High explosIve 1 .1 High e.~~losIveSca led distance mseo -’kgl)is tance , Overp ressuro C(IUl ~ Ll lOfl4.~Y l/~ 
equ 1vaIenc~

m (ft) rn/kg1 3 (ft/# 1’ 1 ) (kpn psi) (s-) (sev/# ) 
_____________

3.01 2.71 31.05 12 2.12 59
(9.86) (6.84) (4.50)

(1.03)
3. 96 3. 57 13. 53 6 4. 4? 52
(12. 98) (9. 00) (1.96) (3. 40)
4. 81 4.34 18.66 16 6.50 50
( 15. 78) ( 10.9 4)  ~2. 71) (.1. 99)

The overp ressure data are probably the less re liable because of the low level s Invol~’rd
both in terms ot pressure amplitude and signal level s. This compa res tavorably with TNT
uqulvalencios for Mit) 01 HIX)tl t 65 percei~t~ at sin) 11111’ sealed ilistancos , but w ith larger
charge weights .

The ~1. 75 kilogram test was primarIly for evaluat ing a brenkwi ye bu rn rate sensor.
‘Ehe sensor functioned satisfactorily. The overall Indicated reaction rate was .0109 moter/
sec (.42 8 in/see).

3. 2 Vented Shield Tests. The therm al ignition of up to 68. 0-I kilograms (150. 0 lb) of
M 10 propellan t produced no measurable pressure rise In the vented (i i’oup 5 S/S. fladlant
heat flux measurements were at InsignIficant amplitudes , and we re significan tly less than
those values obtained with Illuminant. 1 

~~~~~~~ reduced pressure and radiant flux values
obtained are doubtless the result of the MlO’s slower reaction rate ( .9  kg/soc for 13.61 kg
vers’ts 1.9 kg/see for illurninan t composition of the same mass). It WflS observed both on
closed circuit television and from motion picture cove rage, that the reaction products of
flame and smoke were emitte d from the shield mainly th rough the roof and through the
openings at the roof to wall jo ints. No mensurable blast pressure was recorded outside
the shield. The most significant data obta ined were relative to reaction rate. These
values are shown in table .1 and figures 4 and 5.

3. 3 111gb Explosive Tests. The results of detonating precision cast pentolite sphe res
within the Group 5 SuppressIve Shield , with steel l ine rs insta lled, yielded results essentially
the same as the results obtained previousl y3 with composit ion (‘-4 In the vented stru cture.
The re was no apparent increase in load ing resultin g from the steel liner installation . The re
was no change in the physical measurements taken after each test. That Indicate s that the
londa imposed by the tests we re not suffi cient to distort the structure. Table 5 shows the
compar ison between the lined and vented shield results.

( 17
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Table 4. REACTION RATES FOR M10 PROPELLANT IN THE GROUP 5 S/S

Charge 
0 Mass

Reaction rea ction Reaction
Mass Height time rate rate

(kg) (m) (rnseo) (kg/see) rn/sec

1.36 .317 .0011 1625 .84 .20

1.36 .337 .019 1895 .72 .18

3.75 .610 .80 56,070 .067 .011

4.54 .257 .019 12,900 .35 .020

9. 07 . 518 . 019 23, 140 . 39 .022

13.61 . 267 . 019 14 , 490 .94 .018

22. 68 .438 .019 21 , 190 1. 07 .021

68.04 .625 .019 26,090 2.61 .024 -
~~

16.78 .219 .014 8540 1.96 .026

49.90 .651 .80 16,000 3.12 .041

45.36 .318 .012 8655 5.24 .037

45.36 .318 .0074 8236 5.51 .039

136.10 .254 .00 74 9350 14. 56 . 027

267.6 . 241 . 0074 9417 28. 42 . 026 . 1

d
~H
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For the . 227 kilogram (. 50 Ib) test the Group 5 S/S door was left open. The blast
pressure results at 344. 8 kPa (50. 0 psi) at the wall and 263. 2 kP a (38. 2 psi) in the corner
do not diffe r significantly from the closed door case. There was no measura ble rise in
static pressure when the door was open, indicatIng an immediate relief of the potential
pressure.

3.4 Propellant Evaluation. As noted above , it became desi rable to evaluate the TNT
equivalency of the 740 micron web multiple perforated M1O p ropellant. The first two
charges were boosted with approximately one percent of C--i , . 227 kilogram (.50 ib). The
resulting craters were smaller than anticipated and the re was about ten pe rcent unconsumod
prope llant scattered about the test area. In addition , lowe r than expected pressures were
recorded.

The C- -I booster mass was increased to . 454 kilogram (1. 00 lb) or about two percent ,
for the last three tests. Rather than calculating TNT equivalen~~- of the 740 micron web
multiple perforated propellan t, it was decided to compare these test results directly with
the corresponding test results obtained for 470 micron web single perforated M lO p ropel—
lant. 6 Table 6 shows the comparison of peak overp ressure and time of arrival results.

When a 49. 90 kilogram (110.0 ib) mass of multiple pe rforated M l0 propellan t was - 
-

the rmally ignited in the M-24 metal lined box there was no recorded overpressure. It was
observed from closed circuit television and motion pictu re coverage to have bu rned only .
The re was no evidence of transition to detonation.

3. 5 Plastic Line r Tests. The reaction time and average rate obtained from the 13. 61
kilogram (30 ib) ilium Inan t test of 7. 160 second and 13. 61/7. 60 - 1.90 kg/sec compa re
reasonably with the previous unven ted Group s s/S results. The plot of data from the
vented Group 5 S/s shown in figu re 4 was inte rpolated to obtain an average reactIon rate
of 2. 50 kg/sec. The unvented shield i-ate of 76 percent of the vented ra te does not di ffer
significantly. The radian t heat flux of . 01 cal/cm2 sec is more than the value of . 003

cal/cm 2sec obta ined for the closed shield; and the value of . 02 cal/cm 2sec obtained for
the vented shield. ~ The flame and smoke of the reaction was observed to be emitted mainly
through the roof and the gaps between the roof and walls of the shield.

Figures 6 and 12 are photographs of the Group 5 s/s showing the Velostat installation
prior to the illumlnant test. Figures 7 through 11 and 13 through 16 are photographs of the
Group 5 S/S showing the condition of the Velostat liners afte r the illuminant test. There
was no significan t (measureable) change In the physical dimensions of the structure.

The final series of tests involving the rmal ignition at 45. 36, 126. 1 and 267. 6 kilogram - 
-

( 100. 0, 300.0 and 590. 0 lb) of M10 propellant in the Group 5 S/S with plastic liners overall
and In the composite configuration are described unde r 2 .7 , SpecifIc Tests. The pe rtinent
reaction data are included In tabl e 4.

Effective venting area ratios , 
~e ’ for the two configurations were estimated to be

between the closed value of . 0011 and the vented value of • 0189.
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~1Figure 6. Exterior of Southeast Corner of Group 5 S/S With Plastic Liners Prior to Testin g
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Figure 7. Southeast Corner After 13. 6 kg Illuminan t Test (Group 5 S/S)
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Figure 8. Northwest Quadrant of Roof After Test (Group 5 S/s)

~~~~~~~~~~~~~~~~~

• - ~~~
•
. .

~•-~~~~~~~~~~~~~~~~~~~~~~~ - - .  .lII ’v - — - ‘-
~- 4.-. — -

~~ 
•

H 
-

FIgure 9. Southwest Quadran t of Roof After Test (Group 5 S/S)
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Figure 11. Northeast Quadrant of Roof After Test ~Group 5 S ‘S)
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Figu re 12. i~’plc al (Northwest Corner) Interior View Showing Application of
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Figu re 14. Inte rior of Northwest Corner Afte r Test (Group 5 S/S)
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FIgure 15. Interior of Southwest Corner After Test (Door is on Left Side and
Partly Open) (Group 5 S/S) - 1
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I Figu re 16. InterIo r of Southeast Corner After Tcst (Group 5 S/S)

a-
The estimates wore turther refined by assuming that the plastic line r opened to the

* vented cond ition on two sides and the top for an effective venting area rat io of . 0116.
The addition of the stool ceiling liner for the composite configuration reduced the estimated
vented area to an effective venti ng are a ratio of . 007-I .

[I The re was no significan t change in the physical dimensions of the stru ctural membe rs
during the course of this testin g.

• - 
3. 6 Reaction Rates. The reaction rate s were calculated on the basis of both average
mass reaction rates and average liner reaction rates In figures 4 and 5. It appears that

- average mass reaction rate might be a functi on of charge mass (and mass/volume) and
effective venting area ratio. It also appears from the data at hand that linear reactIon
rate might be a function of effective ventin g area ratio.

Ii
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4.0 CONCLUS IONS

It is concluded from the resul ts of the testing of thi s projec t that the Group 5 Sup-
pre ssIve Shield can be completely lined and covered with a plastic film material withou tadve rsely affecting Its pe rformance charact eristics. It Is also concluded from these teststhat the Group 5 S/S could be modified by the inclusion of a solid steel roof without degradi ng
Its perfo rmance.

It is concluded from the results of the testing herein and pre vtously~3 ’4 that the subject
Shiel d Group 5 Supp ressIv e Shiel d with plastic or composite liners Is certifiabl e by thecognizant safety office for applicati ons involving up to the following :

- 

- 

S 22. 7 kg (50 lb) of ilium inant (or similar) material in bulk 
r
~i• 270 kg ( 590 ib) of M10 (or similar) prope llan t material in bulk

S 1.1 kg (2. 5 Ib) of high explosive material (or Its equivalent)

It is concluded that the performance of the 470 micron web single perforated M 10
propellant is equivalent to the 740 micron web mul tiple perforated M 10 propellan t for
unconfined bu rn ing at low ambient pressures only.

5.0 RECOMMEND ATIONS

It is recomme nded that ccnaide r .itj on be given to a Group 5 S/S concept in which theskin is -solid steel and the venti ng is concentrated in one or more relativel y la rge openingsinstead of being distrib uted. Significan t cost savings should be realized over the multipl elayered panels now in use.

It is recomme nded that the masses of prop ellant and Illuminan t materia l s be increaseduntil there is evidence of materIal damage to the Group 5 s/s. The present qua ntit y limit -ations seem to be too conservative in l ight of the low load s observed to date .

It is recomme nded that additi onal M10 prop ellant testing be conducte d to obtain thereaction rate data necessary to complete or resolve the plot of figure 4 between the ventedand the plast ic liner confi guration.

It is recommended that additional M 10 prop ellant testing be conducted to verify the
linear reacti on rates of figure 5 at large effective venting area rsit los.

j
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1.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  

DATA SHEET 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

( 
0 3 M 1 I T t  Test Log # 14—6—O 1A

(Ref . ) Date 31 Mar 76

• Charge: Mb , .019 s.p
-: - 1. 36 kg (3. 0 lb) Group 5 Suppressive Structure

114 m sq. x . 122 m Wall Liner:
- - Ceiling Liner: N/A

Init iat ion:
Elec. Match Open Air: ~e = . 8

Booster: 5g m +
U TC 3001

Cal. 30 Mar 76 
_____ 

Test Data

TO TPK End TDUR Peak Value
Para meter Inpu t In msec msec msec msec in Remark s

Timing Check — 0 — — — 10 msec

Burnrate B/W Open 5. 20 Did not fun ctiot

- Airb Iast 3. Ol n 137. 9okp:~ 1. 52 — 0 ___________ ~~ mens r ise

- 
Airblas t 3. 96n 103. 43 “ 1. 15 — — 0 No meas . rise

Al rhlast -1. 3m 103.43 “ 1. 34 — 0 __________ No nu’as. rise

I.

Approximately 10 percent unbu rned propellant strewn around area. Visual obse rvation of
CCTV - Burning only; no evidence of explosion or detonat ion .

35 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L 0 3 M 1 J Test Log # 14—6—01 B

(Ref. ) Date 31 Mar 76

Charge : M 1O , .019 s.p.
1. 36 kg (3. 0 Ib) Group 5 Supp ressIve Structore

114m sq x • 122m Wall Liner: N/A
_____________________ 

Ceiling Liner:
initiation:

J—2 Blasting Cap 
Open Air cze . 8

Booster: - .
None

Cal. 31 Mar 76 
_____ _____ 

Test Data
TO TPK End TDUR Peak Value

Parameter Inpu t In mace msec m see msec Rema rk s

Timing Check - 0 - - - - - 10 msec

Afrb last 3.Olm 137.9Ok Pa 1.51 2. 35 
____ 

— —  

1.65 . 34 3 1.O5 kPa (4 . 50 psi)
Airb las t 3.96 n 103.43kPa 1.16 4. 90 

____ ____ 

1.60 .1 7 13.53 kPa (1 .96 psI )

Airb iast 4.8 1m 103.43kPa 1. 33 7.20 1.85 .24 l .t;8kPa (2 .71 psI)

_ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _  _ _ _  _ _  _ _  _ _  _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _

_ __ __ _ _  

-. 

_ _ _ _

36 i
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(si,. I 3 J M 1 T 1 Test Log # 14—6 01C
(Re 1.) Date 1 Apr 16

Char ge : M l0 , . 019 s p .  ___________________________ —

1. 36 kg (3.0 ib) G roup 5 Suppressive Structu re
• 114 m sq x • 112m \~all Liner: Steel Sheet
_______________________ (‘clUng Liner:
Initiat ion :

Kiec. Ma tch .00109:3
- • Booster: 5gm +

ITTC 300 1
Propi ’l lant

Ca L . 1 Apr 76 Test Data
TO TPK End T I ) L IR Peak Value

l’ar amet~’r Inpu t In mace macc msec macc in Remark s

Timing Check - - - - - - 10 macc
Burn Time Satu rated -1. 24 4. 05 516 205-1 16-19 4. :!5 Satu rated Photocell

Saturated 3. 70 419 545 2019 1(300 3.70 Satu rated Photocell
Average 

___________ _____ 

412 — 2037 1625 - - Photocell

• Bu rn rn te 11/W Open 
- 

5.25 - - 1275 
- 

0 
— 

End of burn

Static Pressure 103 .4 kPa 1. 25 0 No meas. r ise
103.4 kPa 1. 35 0 No meas. rise

Temp. (IRCON) 100% . 81 
______ ______ ______ ______ 

No mear . rise
• Radia nt FlUX 30 ~ 1hr fC .67 1828 233~ undo: 

_____ 

1 .74 .59 cal/cm soc (7 - B/hr ft

Temperature 22.2°C92~~~ 1. 32 0 No moan, rise

_____________ — 
.85 

____ ____ ____ ____ 
0 No meas. rise

__________ __________ L35 _____ _____ ____ _____ JL_ 
— 

No meas, r ise
1.28 0 No mean, rIse

Airblast l.6m 103.4 k P a  1, 33 
____ ____ ____ —. 0 

— 

No mean. rise

ApproxImately 5 percent material strewn above inside of s/s unbu rned.

37 

_
~

__J



__ - - -----—-- ,-.— ~~ ---- -- • .  -~~ ,~ • •.-..-—-- -—--------~~~~~ --‘ - r----- --~~~~ - ~~~~~~~~~~~ 
- -~~~~~~~~~~ —~~~~~~~—- ~~~~ -- --~~~-~~~~~~~- 

- - -~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _[ 0 J 36 1 M i (  TI 1 Test Log # 24—6 — 03
(Ref . ) Date 10 Jun 76

Charge: Mb , .019 s. p.
16. 3 kg (36. 0 lb) Group 5 Suppressive Structure

279m dIa x . 317m deep Wall Liner: N/A
______________________ Ceiling Liner:
Initiation:

Elec. Match Open Air: (1~~ . 8

Booste r: 5 gm + 
- i

UTC 3001 propellant

Cal. 10 Jun 76 Test Data
TO TPK End TDUR Peak Value

Pa rameter Inpu t In macc macc macc msec I n i ma:ts

10. 16 cm/sec —

Radian t Heat 
__________ _____ _____ _____ ____ _____ _____ ______ _____________

Fl ux 30 b/hr ft 2 2. 00 1880 7000-i .19 . 22 4 l0) ~~c I/em~

____________ 

15. 24 m .6m higi

_________________ 30 “ - 2. 01 1665 7000+ 
—~~~~~~~~ ______ 

1. 77 1. 99(m0 i”~~ 15. 24 m3. 0 high
______________ 30 2. 00 2730 7000 + 

_____ _____ 

. 19 . 22(10r 2” 15. 24m. 9m higi

II 

________________ ____________ ______ ______ ______ _____ ______ ______ ____________ ________________

Visual observation of CCTV — Burning only; no evidence of explosion or detonation.
ApproxImately 20 percent of unbu rned propellan t strewn around area.

38 
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DATA SHEET 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 1 ~ IM 1 ( T I  X Test Log # 25 — 6—0 8
(Ref. ) Da te 18 Jun 76

Char ge : M b , . 019 sp
3. 75 kg (8. 26 lb) ( rou p 5 SuppressIve Structu re
. 075 mdia . x .610m hig

Wall Liner: N/A
______________________ 

‘olllng Lii~ r:
Initiation: Open Air  

~~~~
. = . 8

Elec. Match

Booster: 5 mg +

UTC 3001 Propella n t

Cal. Test Data

TO TPK End TI)UR Peak Value
Paramete r 

— 
Inpu t In macc macc msec macc iii Rem ark s 

— 

- - -

Timi ng Check - 0 - - - - - 10 mace

Bre akwire 0 Ove r 0 0 0 -

t t  .152 m Short . 06 7447 
_____ _____ _____ . 06 Arr Iv a l ___________

305 m Short . 15 26 113 . 15 ArrIval

“ . 457 m Short . 27 4~008 
____ -____ 

.27 Ar r ival 
____________

( A

39
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I V 
~ 

3 M 1 I T I Test Log # 26—6— O1 A

(Ref. ) Date 24 .Jun 76

Charge : M b , .019 sp __________________________
1. 36 kg (3. 0 Ib ) . 075 m Group S Suppressive Structu re
d i a x . 3 3 7 m high Wall Liner: None
________________________ 

Ceiling Liner: None
Initiat ion: Elec. Match = . oi 890

Booster: Sgm f
ITTC 3001 Propellant

Ca l. ~4 J~~ 76 
_____ _____ 

Test Data
TO TPK End TDUR Peak VaLue

Parame ter Inpu t In macc macc mace macc in 
— Rema rk s

Timing 
— 

Check - 0 - - - - - 50-80 cm ‘sec

Bu rn Time Saturated 1.05 631 706 20.15 1914 1. 05 Satu rated Photoce ll

____________ 
Satura ted 1. 05 635 705 2510 1875 1. 05 Satura ted Photocell 

-

Ave rage 
___________ _____ 

633 2528 1895 Pho tocell

T’pir ilu rn rate IS ow 1. 02 1 156 Arrival
15 my 1. 04 1805 641 ArrIval . 1-10 m

________________ _____________ _____ 
.098t ,168r .238i I 

______ _____________ ________________

Burn rate B/W Short s.06 ,

_________________ 15 27 1275 1629 1925 650 27 Arrival . 140 m 
-

St. Pre s. 34. 8 kP a . 69 0 No mess. se

___________  
69. 0 ~ 39 

____ ____ ____ ____ 

0 
_________  ________

____________ 137. 9 ‘
~ 1 .00 

____ ____ ____ ____ 
0 

__________ _____________

_____________ 
137.9 “ .49 

_____ _____ ____ _____ 
0 - 

-
-

Ave 
_ _ _ _ _ _ _ _  ___  ____  ____  ___  ____  ____  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

Rad. Heat Flu - 30 btu/hr ft ~~ , 40 index “~000+ • 12 19(10)~~~~ tcm 2sec 1. Sm

________________ 
300 “ 1. 00 “ “ .08 1. 00 (10)~~ “ 1. Sm

Airb iast 1.5m 34. 8 kPa 1.80 
_____ _____ _____ 

0 No moas. inc
6, u n  34. 8 kPa 30c1 

_____ _____ ____ _____ 
0 No rise 

_____________

7. 3m 34. 8 “ 3Oct 
_____ ____ ____ ____ - 

0 No rise No trigge r - -

8. 5m 34. 8 “ 30c1 0 No rise
AIr biast 9. Sm 34. 8 “ 3Oot 

_____ -
~~~~~~~~~~ 

____ _____ 

0 No r ise

40
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

V 10 E M 1 
~ 

Tj Test Log # ~ -6-0l B

(Ref . ) Da te 24 Jun 76

Charge : M 10 , .19 sp
4.54 kg (10. 0 ib) Grou p 5 Suppressive Structu re

165x dia x • 257m high Wall Liner: None

____________________ 

Ceili ng Liner: None
Initiation:

Elec. Ma tch ae .01890

Booster: 5g m -i-
UTC 3001 Propellant

Ca l. 24 Jun 76 
_____ _____ 

Test Data

TO TPK End TDLJR Peak Value
Parameter Inpu t In macc mace m sec msec Remark s 

-

Timing Check - 0 - - - - - 100 msec
Burn Time Satu ra ted . 66 lost 

— 
13500 

_____ • 66 Sat Photocell
Saturated .50 lost 13580 .50 Sat Photocell

ept. - 
-

Average 12900

T’ple l3urnra te lS mv 1.02 lost ____ ____ ____ ____ Arrival ____________

____________ 
15 my 1.04 ____ ____ lost ____ ____ 

Arrival . 17-1 tn

_____________ __________ 
. 017i . 127: .l9 lr 

_____ _____ _____ __________ _____________

Burn rate B/W Short, .06 , 
____ _____ _____ ____ _____ _____ __________ ______________

____________ 
.15, 27 

____ ____ 
4900 7500 2600 .27 Arrival .064 m

• - SI, Pres. 34. 8 kPa . 69 0 No meas. - se

- 
- 69. 0 “ . 39 0

1. 137.9 “ .00 0 
_________ ____________

- - _____________ 

137.9 “ .49 
_____ _____ ____ _____ 

0 
__________ _____________

Rad. Flux 30 b/h r ft 2 1. 40 inde f 
_____ 

. 10 2(lO) 4
cal/~ n~ sec

____________ 

300 “ 1.80 inde f 
— ____ ____ 

.05 6(10)
4cali m2sec

Airbiast 1. 5m 34. 8 kPa 1. 80 
_____ _____ ____ _____ 

0 No meas. i se
6.1 34. 8 kPa 3.O ct 0 No rise 

___________

7.3 34. 8 “ 3O ct 
____ ____ ____ ____ 

0 
_________  

No Tri gger
8.5 34. 8 “ 3O ct 0

9. 8 34. 8 “ 30 c1 
____ ____ ____ ____ 

0 
_________  ____________

First 3000 macc approx . missed by ta pe recorder.

kL . 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET

V J 20 
J 

M 1 Test Log # 2 6— 6—O1 C
(Ref . ) Date 25 Jun 76

Charge : Mb , . 019 sp ___________________________ 
I 

-

9.0 7 kg (20. 0 lb) G roup 5 Supp ressive Structure - 

-

. 165 m dia x .518m Mgi Vva ll Liner: None
____________________ 

Ceiling Liner: None

Initiation: . 01890
Elec. Match - 

- -

Booster: 5gm -i-
UTC 3001 propellant

Ca l. 25 Jun 76 Test Data
To TPK End TD t IR Peak Va lue

Parame ter Inpu t 
— 

In macc msec macc msec in Rema rks

TiMing Check - 0 - - - - - 100 msec

Bu rn Time Satu ra ted .66 697 1398 24000 23300 .66 Sat . Photocell
Satu rated .50 623 1204 2360 22980 .50 Sat. Photocell

Average 660 2380 23140 Pho tocell
T’ple Burnra te 15 my . 30 -174 Arrival

______________ ——________ 
• 20 

_____ —— 
667’ 1933 Arrival  . 254 m

.127 -t . 25 -i i. 381

Burn rate B/W Short . 17, -
~~

______________ • 89 1. 85 
_____ 

15507 
_____ _____ 

. 89 Arri val Leads burned
St. P res. 34. 8 kP a • 69 

_____ _____ _____ 

0 No incas. se

___________  

69. 0 “ . 39 
____ ____ 

0 
_________  —

____________ 
137. 9 “ 1.00 

____ ____ ____ ____ 
0 _________ _________—

1 01w ~, 3 - .

Rad. Flux 30 b/hr fC 1. 40 indet . 10 . 15(10) 1/cm 2 sec

____________ 

300 “ 1.80 — Erratic

Ai rblast 1. Sm 34. 8 kPa 1. 80 
_____ _____ ____ _____ 

0 No mean. se
6. 1 34. 8 kPa 30 Ct 0 No rise

7. 3 34. 8 ~ 3O ct 
____ ____ ____ —-  

0 
________  

No Trigge r
8.5 34. 8 “ 30 ct 0

Airblast 9. 8 34. 8 “ 30 ct 
— 

0

S

42

— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~



‘
~

r’
~ 

- - ‘~V ~~~~~~~~~~~~~ 
-
~ 

- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— -.-
~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I V 1 ~° IM I j T I Time Log: 26 -6—O lD
(Ref. ) Date 25-Ju ne 76

Charge : M b , .019 sp
13.61 kg (30. 0 lb) G roup S Suppressive Structure
. 279 m din x . 267 m

- - 
Wall Liner: None

high
_____________________ 

( oiling Liner: None .
Initiation:

Elec. Match ~~ ~~, 01890

Booster: 5gm 4
I ITC 8001 1 ropel taut

CaL. 25 ,jun 74; Test l a t ~t
TO T1’K End Tl)t lIi Peak Value

Pa rameter 
— 

Inpu t In macc macc macc mace I n Rcma , 1~~

l’iming Chock 0 — — — — 100 macc

flu rn Time Saturated . 66 250 ~~~~~~~~~~~~ 4800 t 4~ 50 .66 Sat. PhotoceH
Snt.u rated . 50 251) 76i I 1680 1 4480 . 50 Sat. Photocell

Aver age 
- ___________ _____ 

250 1 47 10 1-1491) PhotoceLl

lt ple Rirurate IS mv .30 9480 Arr ival  . 102 wrong 
-

________ 
15 my • :14) .1900 —— _______ _______ _______ 

Arr ival  • 356m orde r

Burn ra te S ’W Shor La . 17 , 
_____ _____ _____ _____ _____ _____ ___________ ____________

• 89 , 1 • 85 Bu rned leads

St. P res. :34. 8 k Pa • 69 0 
— 

No mean. iso

69. 0 ‘‘ • 39 0
L -- - — -- 

1:37. 9 “ I • 00 1) —— —- - I
_ _  _ _ _  

1:37. 9 ” . 19 
—— 

0

find. VIux :30 b/h r (t~ 1. 40 
— 

I~ost

. ________________ 

:301) ~‘ 1. 80 indet . 12 1,51(1 0) ’ al/cni 2 SOC

Airbi as t 1. Sm :1-1 . 8 kPa 1.80 1) No mean . Inc

6. im :14~8 kpa 30 0 
______ ______ _____ ______ 

0 No rise 
________________

— 

7. 8 :34. 8 ‘t 30 o 0 
— 

No Trigge r

8.5 • 3 $ ( ~ V t  :30 o 
_____ _____ _____ 

0
Airb Ina t 9.8 3.1 8 “ 30 o 0 

—

~~~~

MOPIC 50 pps ; smoke appears (top) 2861) mace; flame appears It °P •1780 mace ,
.S high mnx.

A
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

( v 50 
~ 

M 1 I TJ 1 Test Log 26 —6 —O lE

(Ref . ) Date 25 .Ju n 76 
—

Charge: M bO , . 019 sp
27.68 kg (150. 0 ib) G roup 5 Supp ressive Structure
. 279 m dIn x . 438 in Wall Liner: None
high Ceiling l iner: None
Initiation:

Eleo. Matc h - -  .01890

Booster: Sgm +
UTC 3001 Pr opellant

Cal. 25 J n 76 _____ _____ 

Test Da ta

TO T1~K End TDUR Peak Value
Paramete r__ — Input In macc macc macc macc in ema rk s

Timing Check - 0 - - - - -
Burn Ti me Satu ra ted . 66 700 1240 21800 21100 . 55 Sat. Photocell

Saturated .50 690 1250 21970 21280 .50 SaL . Photocell
— - Avera ge 

__________ ____ 
700 

_____ 

20490 21190 
_____ __________ _____________

Vpie Burnr ate 15 my .30 7480 5060 ArrIva l . 254 in
15 my . 20 12540 Arrival

___________ _____ 

bO2 r • 229n 356n
Burnrate B/W Shorts .17 , 

____ ____ ____ ____ ____ ____ _________  ___________

_______________ 
. 89 1. 85 5800 1460 134 th 7600 1. 8 Arr iva i . 254 in

St. Pres. 34. 8 kPa • 69 0 No incas, iso
69. 0 “ .39 0

137. 9 “ 1. 00 0 
—

____________ 
13 7. 9 ‘ .49 

____ ____ ____ ____ 

0 
_________ ____________

Rad. Flux 300 b/hr II 1. 80 indet. indet. . 12 . 16(10)~ on ‘cm2 sec

Airblast 1,5m 3 4 5  kPa 1. 80 
____ ____ ____ ____ 

0 No meas. se
6. im 34. 5 kPa 30 c 0 No rise

7, 3m 34. 5 “ 30c 
____ ____ ____ ____ 

0 
_________  

No Trigger

8.5 34. 5 “ 30o  
____ ____ ____ 

0
Airbiast 9. 8m 34. 5 “ 30 c 

_____ _____ ____ _____ 

0 
__________ ______________

MOPIC 50 pps ; smoke app ears (top) 5380 msee , flame appears (top) 10, 000 msee ,
lm high max .

-I-I 
— 

- 1 
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________________________ —~~~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I V I 150 1 M 1 1 T I I Test Lot 27—6 — 01
-

- 
- 

- (Ref. ) Date 28 Jun 75

Char ge : M b , .019 sp
— 68. 04 kg (150 Ib) Group 5 Suppressive Structu re

. 406x dia x .625m high Wall Liner: None
— 

____________________ Ceiling Line r: None
Initiat ion:

Elec. Match . 01 890

Hoosier: 5gm -+ 
—________________

UTC 300!Propellant

—_______ - 

Cal. ~~ J un 76 Test Data
TO TPK End T I )I !R Peak Value

Parameter Inpu t In macc macc m ace msec in 
— 

i~~~~~rks 
-—

Timing Check - 0 - - - - -
Burn Time Saturated . 68 (1.40 970 26751 26110 . 6(1 Sat Photocell
Burn Time Saturated .50 630 980 26700 26070 .50 SaL Photocell 

-

- 
Average 

__________ ____ 

(340 26731 26090 Photocell

Vpl Burnrate lSmv . :30 4:~19() Arriv a l 
______________

l5mv . 20 9100 4710 Arrival , 254m

______________ ___________ _____ 

. 089t • 2b r . 343: 
_____ _____ ___________ ____________

Burnrate 13/W Shorts . 17 , 
_____ _____ _____ _____ _____ _____ ___________ _______________— 

r iit.ra ~round
. 89 1 • 8.j outside

St. Pros. :34. 8 k Pa . 69 0 No mean. se 
—

— 

69. 0 “ 
. :39 

_____ _____ _____ _____ 
0 

_________ ______

• - 137.9 “ 1. 1)1) 0
find. Flux 300 b/hr ft 4 1. 80 inde f m dci 

_____ _____ — 
. 21 3( 10) 3ca 1 an scc

Airb las~ I . 5m :34. 8 kpa 1.80 
____ ____ ____ ____ ____ _________ ____________-

6. im 34. 8 kPa 30 c 
_____ ____ _____ 

0 No rise
7. 3m 34. 8 V I  3() c 

_____ _____ _____ _____ 

() 
___________ 

No Trigge r
8. 5m 34. 8 “ 3 0 c  

- 

0

Airbiast 9. 8m 34. 8 “ 30 c 
____ ____ ____ 

0 
_________ ____________

MOPIC 50 pps; smoke and flame appear (top ) :3680 mace ; flame ends 10 , 000 macc ,
2m high max .

ft
1~



- —--—- -

_________________________ DATA SHEET
1°c 1 ~~ I M 1 IT I I ITest Log 27—6 -02
(Ref. ) 28 Jun 76

Charge : M10, .019 ap
16. 78 kg (37. 0 ib) Group 5 Supp ressive Structure
.4763m x .4143m x
• 2189m high 

Wall Liner: N/A
____________________ 

Ceiling Liner:
Initiation: in shipping conta~ ier

Elec. Match ~~~~ = .014-42
Booster: 5gm + 

-

UTC 3001 Propellant

Cal. 28 Jun 76 Test Data
TO TPK E nd TDUR Peak Value

Parameter Inpu t In macc macc m sec macc Remark s

Timing Check - 0 - - — 
- 

- -

Burn Time Ck 
____ 

0 - 8540 8540 
____ _________ 

Mopic

Rad. Flux 300 b/hr ft~ 1.80 870 1830 7430 6560 1. 23 . 0154 col/c i ’~sec(205 b/ft

_____________ __________ ____ _____ _____ ____ _____ _____ __________ 

hr)

_____________________ ________________ _______ _______ _______ _______ _______ _______ _______________ _____________________

Container pneumatically ruptu red as result of backfi re ; the re ~‘as no evidence of detonation. $
MO PIC 50 pps ; flame appears 1.220 sec; flame 8m high max. ; backfi re in ctnr 8. 540 sec.

46 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I SL J . 56 [ P 1.’ [ Test Log 30-6—01
(Ref. ) Date 20 Jul 76

Charge : Pentolite
. 2540 kg (. 56 ib) G roup 5 Supp ressive Structu re
sphere

~Val1 Liner: Steel SheetCeiling Liner:
Initiation:

* 

J-2 Blasti ng Cap = .001093

Booster: None

Cal. 20 Jul 76 Test Data 
-—

TO TPK End TI )UR Peak Value
Pa rameter Inpu t In macc macc mace macc in Rema rks

Timing Check - 0 - - - - -

Airbiast 689.5O kPa 1.10 2 .7 2 .7 4.1 1.-i .15 282. l kPa Corner 2.24m
689.50 ~ .80 1.7 1.7 2. 8 1.1  .48 413.7 ~ Wall 1.58m

St. Pros. 06 68. 95 kPa • 94 4 6 42 38 . 55 .10. 34 kPi  (5.9 psi)

07 
__________ 

.86 5 8 39 34 .54 43.29 n (6. 3) “

08 . 78 4 7 40 38 .48 42 .43 “ (6. 2) ,, —

09 
__________ 

.82 5 7 41 30 .-IU 38. 68 “ (5.6~ •~ 
-

Mean, 5 
_______________ ______ _______ _______ — 

36 41 , 2 “ (6.0, .3) “

Airbiast 34. -18 kl’a 45ct 0 No ‘1’ gge r

L. 
____________ __________ 

SOc t 
____ ____ ____ ____ 

0 
__________ _____________

______________ __________ 
48ct 

_____ _____ ____ _____ 

0
52ct 0

No change -~ . 5cm (. 19 in) to physical measurements of S “S.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET

I SL I 1 I P IJ I 112 1 Test Log 30— 6—02
(Ref. ) Date 20 .Jul 76

Charge : Pentolite
. 4944 kg (1.09 ib) G roup 5 Suppressive Structu re
sphere Wall Liner: Steel Sheet

______________________ Ceiling Liner:
Initiation:

J —2 Blasti ng Cap • 00193

Booster: None

Cal. 20 J ul 76 Test Data
TO TPK End TDUR Peak Value

Paramete r Input In macc macc msec msec Remark s

Timing Check - 0 - - - - - I macc

Airb iast 689.5OkPa 1.10 - 2.2 2.4 3.6 1. 4 . 78 488 .9 kPa Corne r 2.. 24m
_________  

.80 1. 4 1.4 2.4 1. 0 .90 775.7 kPa Wall 1. 58m

St. Pros. 06 68. 95 kPa • 94 2 3 38 36 • 98 71. 88 kPa (10. 4 psi)

07 
_________ 

.86 3 5 42 39 .96 76.97 “ (11.2) “

08 
___________ 

.78 2 4 38 36 • 85 75. 14 “ (10. 9)
09 

___________ 
• 82 3 4 40 37 • 83 (39. 79 “ (10. 1) “

Mean 37 — 73 , 3 ‘~ (10. 7, .5) “

Airblast 34. 48 kPa 45ot 
_____ _____ ____ _____ _____ __________ !~Io Trigger 

—

5Oct 
_____ _____ ____ _____ ____ __________ _____________

48ct

Airb last 34. 48 kPa 52ct

No chan ge ÷ • 5cm (. 19 in) to physical measurements of S/S.

j  
-
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SL I 1 { ~ J 212 Test Log 30—5—03
(Ref. ) I)ate 21 Jul 76

Charge : Pentolite
.4944 kg (1.09 ib) G roup S Suppressive Structure
sphere

~\ all Liner: Steel Sheet
___________________________ Ceiling Liner:

Initiation:
~~ .0019J2 Blasting Cap I -

Booster: None

Cal. 20 Jul 76 
_____ _____ 

Test Data

TO TPK End TI)tJ H l’eak Value
Parameter Inpu t In macc macc macc macc in 

— Remark s

L Timing Check - 0 - - - - - 1 macc

¶ Airb last 689.50 kPa 1. 10 2. 4 2.4 4.0 1.6 .79 495 . 9 kPa Corner 2. 24m

____________ _________ 
. 80 1. 4 1.4 2. 4 1. 0 . 91 784.3 ” Wall 1. 58m

- St. Pros. 06 68. 95 kPa . 94 2 4 36 34 1.0 73 . 35 kPa (10. 6 psi)

07 
_________ 

.86 2 3 37 35 .95 76. 17 “ (11. 0)
08 

___________ • 78 3 5 40 37 • 84 74. 25 J~~ 
8)

09 
_________ 

.82 3 4 41 38 .84 70. 63 “ (10.2) “

Mean 36 74, “ (10. 7, .3) “

Airbiast 34. 48 kPa 45ct 0 No ’t r igger

___________  ________  
5Oc t 

____  ____  ____  ____  
0 

________  ___________

__________ 

48ct 
_____ _____ 

01. Airbiast 
__________ 

52ot 0 No Trigger

________________ _____________ _____ ______ ______ _____ ______ _____ _____________ 

- 

—

1’ _____________ 

— 

____ _____ _____ ____ —.  ____ __________ _____________

I
No chang e . 5cm ( .19 in) to physical measurements of S ‘S.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I SL I i I ~ Ij 1 2 1 Test Log 30-6-02 , 03
(Re f. ) 20 , 21 Jul 76 

—

Charge: Pentoitte
. 4944 kg (1.09 Ib) Gr )up  5 Suppressive Structure
sphere Wall L iner : Steel Shee tCeiling Liner:
Initiation:

J—2 Blasting Cap ~~~~
. = . 00193

Booster: None

Cal. 20 Jul 76 Teat Data
TO TPK End TD(IR Peak Value

Parame te r Inpu t In mace mace msec macc Remark s

Timing Check - 0 - - - - - 
— 

1 macc

Airbla st 
_________ ____ 

2. 3 
____ ____ 

1.5 
____ 

492 .1 kPa Co rne r 2 . 24rn
Airb last 

___________ _____ 
1 . 4 

_____ _____ 

1.0 
_____ 

780.0 kPa Wall l.58m

St. Pros.

Mean 
_________  ____ ____ ____ ____ 

36. 5 
____ 

7-1 , 3 kPa (10. 7, . 4)

1

- I
There was no observed exterior airb last.
Physical measurements: No change within . 5cm (. 19 in) of S. S.

50
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I SD 1 . 5 1 P I j I  1 Test Log 30—6-04
I (Re f. ) Date 21 Jul 76

Charge: Pentolite
. 227 kg (. 50 ib) G roup 5 Sup pressive Structu re
sphere Wall Liner: -sheet Steel

4, _______________________ CeIling Liner: 4. 442+. 065
Initiation: Door Open 59. 051

J—2 Blasting Cap ~~~~
. =

Booster: None

- Ca l. 20 Jul 76 Test Data
TO TPK End TDUR 

— 
Peak Value

Pa rameter Inpu t In macc msec mace msec in R em ark s  
-—

Timing Check - 0 - - - - - I mace

Al rblast 689.50 kPa 1.10 3.2 3.2 4.6 1.4 . 42 263 .2 kPa Corne r 2.24m
.8() .40 344 .8 “ %Vall 1.58m

I
L 

_ _ _  _ _  _  _  _  _  _  _  _ _  _ _ _

SL Pros. 06 68. 9~ kPa .94 ____ ____ ____ ____ 0 No incas. ; se

1 07 .86 0 
— __________ ________________

08 _________  .78 _ ____ ____ ____ ____ _________  ____________

1 09 .82 0

M 
__________ __________ ____ ____ ____ ____ ____ ____ 

No rise 
_______

Ii 
_______________ ___________ _____ _____ _____ _____ _____ _____ ___________ _______________

- Airbia st 3-1. 48 kPa 45ct 
_____ _____ _____ _____ 0 

__________ No Trlirge r

I ______________ ___________ 
5Oct —— _____ _____ _____ 

0 
___________ _______________

______________ __________- -I8ct 
_____ _____ _____ _____ 

0 
__________ ______________

_____________ __________ 

52c1 
_____ _____ _____ _____ 

0

I . 

_ _  _  _  _  _  _  _  _ _  _ _ _

No chang e ± .5m ~ . 19 in) to physical measurements of S S.

_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  I
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

DATA SHEET 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SL J 1.5 J p I~1 Test Log 30—6—05
(Ref. ) Date 23 Jul 76

Charge : Pentolite
.680 kg (1.50 Ib) G roup 5 Supp ressIve Structure - )
sphere Wall Liner: Sheet Steel

______________________ 
Ceiling Liner:

Initiation: ae = 00193
J -2 Blasting_Cap 

_____________________________

Booster: None

Cal. 23 Jul 76 Test Data
TO TPK End TDUR Peak Value

Parame ter 
- 

Input In msec macc msec msec ~~~~~~ ~
Timing Check - 0 - - - - - 1 msec

Burn Time Saturated 1.50 0 0 82 85 i.5~ Sat Photocell

Airbiast 1034. 25 kP. .95 2. 2 2.2 3.7 
- 

1.5 .58 659.2 kPa Corner 2.24m

______________ 

1379. 00 “ 1.25 1.3 1.3 1.4 
- 

.1 1.00 1103.2 “ Wall 1.58m

St. Pros. 06 344.75 kPa .95 1 2 49 48 .28 101. 61 kP~ (14.7 psi) 
-

07 
_________ 

. 82 2 3 — — .21 88. 29 “ J12,8) ‘
~

08 
_________ 

.61 2 3 49 
— 

47 .20 113.03 (16.4) “ 
-

09 
__________ 

.65 2 4 51 49 .52 108. 65 “ (15.8)
Mean 

__________ ____ _____ _____ — 
48 

_____ 
103. 11 “ (14,9, 1.6)

Airblast 34. 48 kPa 37ct 
_____ _____ ____ ____ 

0 
__________ 

No Trigger

— __________ 
44ct 

_____ _____ ____ ____ 
0 

__________ ______________

______________ __________ 
400t 

_____ _____ ____ ____ _____ __________ ______________

Airbiast 
__________ 

42ct 
_____ _____ ____ ____ 0 __________ No Tr &~er 

—

No change 4- • 5cm (. 19 in) to physical measurements of S/S.

- - 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I SL I 2. 0 p J 1 [Test Log 30-6-06
(Re f. ) IDa te 23 Jul 76

Charge : Pento lite
907 kg (2. 00 Ib) G rou p 5 Suppressive Structure

sphere Wall Liner: Sheet Steel
_____________________ 

Ceiling Liner:
Initiation:

J—2 Blasting Cap ae = .00193

Booster: None

Cal. 23 Jul 76 
_____ _____ 

Test Da ta

TO TPK End TDUR Peak Value
Parameter Input In macc macc macc macc in 

__________ —

Timing Check - 0 - - - - - 1 msec

Burn Time Satura ted 1.50 0 0 82 82 1.5 Sat. Photocell

Alr biast 1034. 25 kTh .91 2.0 2. 0 3.5 1.5 .76 863.8 kPa Corner 2,24m

_____________ 
1379. 00 “ 1.25 1.2 1.2 3.1 .9 1.34 1478. 3 “ Wall 1.58m

St. P ros. 06 344.75 kPa .95 2 5 52 50 .4 148.79 kP 
- 

(21 .6 psi)
07 

________— . 82 3 4 54 51 .33 138.74 “ (20. 1) “ - -

08 
__________ 

.61 3 5 55 52 .24 135.64 “ (19. 7) “

09 
__________ 

1.65 2 3 49 47 .79 165.06 “ (23.9) “

— - Mean 
____________ ______ ______ ______ _____ ______ ______ 

147., 13 “ (21.~~, 1.9) “

Atrb last 34. 48 kPa 37ct 0 No Trigger
44ct 0

____________ __________ 
400t 

____ ____ ____ ____ 
0 

_________ _____________

Airbiast 
___________ 

42ct 0

I
No change + • 5cm (. 19 in) to physical measurements of S,’S,



- _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET —

I SL 2. 5 ( P J ( Test Log 30— 6—07
(Ref. ) Date 23 Jul 76

Charge: Pentolite
1.134 kg (2. 50 Ib) G roup 5 Suppressive Structure
sphere Wall Liner: Sheet Steel
____________________ 

Ceiling Liner:
Initiation:

J—2 Blasti ng Cap = .00193 - 3

Booster: None

Cal. ~~ 
-

~ LIft _____ _____ 

Test Data
TO TPK End TDUR Peak Value

Parameter Input In msec msec msec macc Remark s

Timing Check - 0 -- - - - 1 macc

Burn Time Saturated 1.50 0 0 64 64 1.50 Sat. Photocell

Air biast 1034. 25 kP .91 1.9 1.9 3.4 L5 .97 1103 2kP~ iThrn~~r 2 , 94ni

____________ 
1379. 00 “ 1.25 1.1 1.1 2. 0 .9 1.69 1861.7 “ Wall 1. 58m

St. Pros. 06 344.75 kPa .95 3 5 36 35 . 71 - 257 .GGkPa (37. 4 psi)
07 

___________ • 82 3 4 34 31 .60 252 .26 “ (36.6) “

08 
__________ .6 1 5 6 40 35 . 30 169.55 “ (24.6) “

09 -_________ 1.65 4 6 37 33 1. 20 250. 73 “ (36.4) “ —

Moan 
__________ ____ 

33 
____ 

232 , 42 “ (33.7, 6. 1)

Air blast 34. 48 kPa 3701 
_____ _____ ____ _____ 0 __________ No Trigger

______________ __________ 
44ct 

_____ _____ ____ _____ 0 __________ ______________

______________ __________ 
4Oct 

_____ _____ ____ _____ 0 
__________ ______________

Airblast 
___________ 

42ct 
_____ _____ _____ _____ 

0 
___________ _______________

_____________ __________ ____ _____ _____ ____ _____ _____ __________ _____________ I
No chan ge ± . 5cm (. 19 in) to physical measurements of S/S.

T
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- DATA SHEET 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I g I 48 I M 2 I j I Test Log 38— 6—01
(Ref. ) Date 14 Sept 75

Charge : Mb , .029mp
t 21.77 kg (48.0 lb) Grou p 5 Suppressive St ructure

. 305m sq x . 284m
~Vall Liner:

_____________________ 
Ceiling Liner: N A

Initiation: Open Air Equivalency
J-2 Blasting Cap cte = .8

Booster: C-4 conical
. 227 kg (.50 1b)

Cal. 14 Sep 76 
_____ 

Test Data

I TO TPK End TDUR Peak Value
- Parameter Input In macc macc rnscc macc Re ma its

( Timing Check - 0 — - - - - 1 msec

______________- kPa (psi) 
_____ _____ _____ _____ _____ _____ ___________ 

m(ft)( ii~9~~ ó3)
_____________ 

pressure 
_____ _____ _____ —~~~~~~~~~ -____ __________ 

Dist 
—

I Ai rblast 1 689 2. 6 .931 —— ____ _____ 
.40 599. 1 kPa 3.32 1. l9

— 
7 ( 100) 3.9 1.397 

____ ____ ____ 

.80 552.0 kPa (10. 90) (3.0)

1 2 414 6.1 2. 18f 
____ ____ ____ 

.71 189.3 kPa 4.49 1.61

8 (60) 15.2 5.443 
____ ____ ____ 

.39 53.8 kPa (14. 72) (4.05)

3 208 41.2 [4. 15~ _____ _____ _____ 

.25 15. 1 kPa 5.96 2. 13

9 - 
(30) 109 . 1 39.07 

____ ____ _____ 
. 10 5. 5 kPa (19. 55) (5. 38)

f 4 69 2.7 .967 
____ -

~~~~~~~~~~ 
____ ____ _________  

9.97 3. 57
10 (10) 4.0 i.43~ ____ 

1. 15 490.8 kPa (32.71) (9.0)

________  
5 34.5 6.7 2.39~ ____ ____ ____ 

. 58+ 177.4-i- kPa 19.94 7. 14 
- 

-

1- 11 (5) 15.9 5.694 
____ ____ ____ 

.46 49. 6 kPa (65.42) (18.0)
6 34. 5 42.2 15.11~ ____ ____ ____ 

.22 13.3 kPa 44.29 15.87

t Ai rblast 12 (5) 110.0 19.39 
____  ____  ____  

.13 3.9 kPa (145. 37) (40.0)

1. 
_ _ _ _  _  _  _  _  _  _ _ _ _  _ _ _ _

c ________________ ____________ _____ ______ _____ _____ _____ ______ ____________ ________________

- ,~
- Scattered propellant - 10 percent; Crater -25m dia. x • 4m deep; Appears to be too

small a booster.

L 55
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

- -

Q 48 M 2 JJ I 215 Test Log 38—6 —02
(Ref. ) Date 14 76

Charge: Mb , .029 mp
21. 77 kg (48. 0 lb) Group 5 SuppressIve Structure
. 305m sq x .285m

Wall Liner : None
_______________________ Ceili ng Liner:

Initiation: Open Air Equivalency
J-2 Blasting Cap = . 8

Booster: C-4 conical
.227 kg (.50 Ib)

Ca l. 14 Sep 76 Test Data
TO TPK End TDtJ R Peak Value

Paramete r Inp ut In macc macc macc msec in Remark s

Timing Check - 0 - - - - - 1 msec 
-—

_______________ 
Pressure 1)1st

______________ 

kPa (psi) 
_____ _____ _____ ____ _____ _____ ____ 

~~~~~~~~~~~~~~~

Airbiast 1 689 2. 1 . 752 
_____ _____ _____ 

.42 629. 1 kPa 3.32 1. 19
7 (100) 3.5 1.253 

____ ____ ____ 

.83 579.6kPa (10. 90)
2 414 5.9 2.11 3 

____ ____ ____ 

.92 245. 3 kPa -1.49 1.61

8 (60) 14.9 5. 336 .36 49.7 kPa (14.72) (-1 .05)

3 208 41. 2 14.75 
_____ ____ _____ 

.25 15. 1 kPa 5.96 2. 13

9 (30) 109. 1 ~9. 07 
_____ ____ _____ 

. 10 5.5 kPa (19. 55) (5. 381

4 69 1.9 .68( 
____ ____ ____ ____ _________ 

9.97 3. 57

10 (10) 3.2 1. 14 5 
_____ ____ _____ 

1.20- 512.2+ kPi (32.71) (~) .0~
5 34. 5 5.4 1.934 

____ ____ ____ 

.66 201.9 kPa 19.94 7.14

11 (5) 14. 8 5.300 
_____ ____ — 

.40 13. 1 kPa 165. 42) (18.0)

6 34. 5 41. 5 14. 86 
_____ _____ _____ 

.20 12. 1 kPa 44. 29 15 .87

Airblast 12 (5) 109.6 39. 25 
____ ____ ____ 

. 11 3.3 kPa (145. 2) (40.0

Scattered propellant - 10 percent; Crater 2. 8m dia . x • 3m deep: Appear s to be too small
a booster.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q 48 J M 2 j J 1 315 Test Log 38-6—03
(Ref. ) Date 16 Sep 76

Char ge : M10 , . 029 mp
21. 77 kg (48.0 Ib) Group 5 Suppressive Struc ture
. 305m sq x . 285m Wall Liner: None

4. ______________________ 
Ceiling Liner:

Initiation: Open Air Equivalency
J-2 Blasting Cap ~~

- .8

Booster: C-4 conical
.454 k g ( b . O O lb)

Cal. 14 Sep 76 
_____ _____ 

Test Data
TO TPK End TDL I R Peak Value

Pa rameter Inpu t In macc macc macc macc Rentark s

T1mth~ (‘heck - 0 - -
__- 

- - I m sec 
—

— - . - ~~~~. — Pressure _____ _____ _____ _____ _____ _____ ___________ 

1)1st

_________________ 

kPa_(psi) 
_____ ______ ______ ______ ______ ______ _____________ ______________

Airbiast 4. (iSS______ _____ 
1.3 .466 

______ ______ 
. 75 1123. -I 3.32 1. 19

____ _ 3

~~

. — (100) 
____ ____ ____ ____ ____ ____ __________ 

(10. 90) (3.0)

2 414 ____ 

2. 3 . 824 1.4 0- 966.0+ 4.49 1. 61

8 (60) 
____ 

2.2 . 788 
_____ _____ _____ __________ 

(1 -1. 72) (4.0 5)

3 208 
_____ 

3.8 1. 361 
_____ _____ 

b. 62 432.0 5.96 2.13

9 130 ) _____ 3.~~ 1.36 1 
_____ _____ 

1.63 498. 6 (19. 55) (5. 38)

.1 69 ____ 
jj~~~ 4. 190 ____ ____ 

.53 73. 1 9.97 :1.57

10 (10) 
____ 

11.6 4. 154 
— _____ 

.70 75. 5 (32. 71) (9.0 )

5 34.5 
____ 

38. 2 13. 68 
-____ ____ 

.30 18. 2 19.94 7. 14

11 (5) 
____- 

37.8 13. 58 
____ ____ 

.2 7 16. 3 (65. 42 1 (18. 0)

1. 6 34.5 
____ 

106.9 38. 28 
- ____ 

.09 4.9 44.29 15.87

Air blast 12 f~) 
____ 

106.4 38. 10 
____ — 

.13 3.9 ( 145. 37) (40.0 )

S
Crat er 3.4m dla. x . S m deep.
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DATA SHEET 
- .

I Q I 48 1 M 2 1 j 1 415 ] Test Log 38—6-04
(Ref. ) Date 16 Sep 76

Charge: M10, .029 mp
- - 

21.77 kg (48. 0 ib) Group 5 Suppressive Structure - .4

. 305m sq x • 285in Wall Liner:
- - None

_____________________ 

Ceiling Liner:
Initiation : Open Air Equivalency

J —2 Blasting Cap ae = .8 -

Booster : C-4 conical
. 454 kg (1. OO lb) -

Cal. 14 Sep 76 
_____ ____ 

Test Data -

TO TPK End TDUR Peak Va lue
Parameter Inpu t In msec macc macc macc 

~ —

~~~~~~~~~~~ Remark s 
—

Timing Check - 0 - - - - - 1 rnsec

_____________ f~~~sure _ ____ _____ ____ ____ _____ _____ __________ 
Dist /k 1/3

kPa (psi) 
____ _____ ____ ____ _____ _____ __________ 

m(ft)( W ~/l~ 1~/3)

Airblast 1 689 .46 1.1 .394 
____ ____ 

.61 913.7 kPa 3.32m 1. 19

7 (100) .70 1. 0 . 358 
____ _____ _____ __________ 

(10.90) (3.00) -

2 414 .60 1. 8 . 645 
____ ____ 

1.50+ 1035. 0+ ” 4. 49 1.61
8 (60) .97 1. 8 . 645 

____ ____ ____ _________ - 
(14. 72) (4. 05) -

3 208 .78 3. 2 1. 146 
____ ____ 

1. 65 440.0 “ 5.96 2. 13 
-

9 (30) .68 3.8 1.361 
____ ____ 

1. 10 336.5 ‘~ (19. 55) (5. 38)
4 69 .50 12. 0 4. 297 

____ 

. 46 63. 5 ‘
~ 9. 97 3. 57 

- 

-

10 (10) .64 12. 3 4.405 — ____ .67 72. 2 “ (32. 71) (9. jL. 
-

5 34. 5 .57 38. 4 13.75~ — ____ 

. 29 17.6 “ 19. 94 7. 11

11 (5) . 57 38. 3 13. 71 
____ _____ 

.2 8 16. 9 “ (65. 42) (18. 0) . - 

-

6 34.5 . 63 107.3 38. 43 
____ ____ 

. 09 4. 9 ~1 44. 29 15.87
Airb last 12 (5) 1. 16 106.6 38. 18 

— ____ 

.13 3.9 “ (145.37) (40 ,0

_ _ _ _ _  _ _ _ __ __ _  _ __ _  _ __ _  _ _ _ _  _ _ _ _ _  

~~~

Crater 3.4 m dia. x • 4 m deep. •

58 .
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q 48 jM 2 P 515 Test Log 38-6—05
Date 17 Sep 76

(Ref. ) __________________________

Charge: Mb , .029 mp
21.77 kg (48. 0 Ib) Grouo 5 Suopressive Structure
.305m sq. x . 285m4 Wall Liner: NoneCeiling Liner:
Initi ation: Open Air Equ ivalency

J-2 Blastin g Cap ~e = . 8

Booster: C-4 conical
. 454 kg (1.OO lb)

Cal. 17 Sep 76 
_____ _____ 

Test Data
TO TPK E nd TDUR Peak Value

Param eter 
- 

Input In macc macc macc macc ~~~~~~~~~~~~~~~~~~~~~~~ 

—

Timin g Check - 
_____ - - - - - 1 ~~~~~

Dist
~~~~~ 1/3

_____________ __________ ____ _____ ____ ____ _____ _____ __________ 
m(ft)(ft /I b 1/3)

kP a (psi) 
____ _____ ____ ____ _____ _____ __________ ______________

Airbiast 1 689 .55 1.2 .430 
____ ____ 

.77 964.6 kPa 3.32 1.19

7 (100) 
— . 86 1. 1 .394 ____ 1.7~~ 1-102. 0+ J ’~~i(i~ !L.

2 414 .60 2. 3 .82~1 ____ ____ 1. 05+ 724.5+ 4. 19 1. 61
8 (60) .95 2.0 .715 ____ ____ 2.10± _91& 2+ 14.72) (4. 05)

3 208 . 76 4. 0 1.432 
____ ____ 1. 82 498. 1 (5.96 2. 13

9 (30) . 70 4.8 1.719 
____ _____ 

1. 50 445,7 (19. 55) (5. 38)

4 69 .50 2.1 4 3 3  ____ -____ .49 fi7~~6 9 .97  L57

10 klO .84 .1.5 4.11 ____ ____ .65 70 .1  çl~L 7 l )  (0.0)
5 34. 5 .59 7.7 13.50 

____ ____ 
.26 15. 2 19, 94 7, 13

11 (5) .58 7.4 13. 39 
____ ____ . 27 16. 1 (65. 12) (18. 0)

6 34.5 .64 .15.6 4. 140 
____ ____ 

.10 5.4 -14. 29 15. 87
Alrbiast 12 (5) 1. 17 15. 1 41. 22 

_____ ______ • 14 4. 1 (145. 37) (-l0. 0j

_ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  -_ _ _  _ _ _  _ _ _ _ _ _  _______—

_____________________ ________________ _______ _______ _______ _______ _______ _______ _______________ _____________________

Crater was filled without ha ving been measured. Appeared as small detonat ion followed by
buring of material.
Moplo 1500 pps: Fireball 11.5m din. x. 2. 5m high at 4msec; 14m din x im high at Smsee.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q 48 J M 2 
~ J j  3 j Test Log 38—6-3 , 4, 5

(Ref. ) Date 16/17 Sep 76

Charge: M10, . 029 mp 
-

21.77 kg (48. 0 ib) Group 5 Supp ressive Struc tu re
• 305m sq x . 285m Wall Liner: None

____________________ 

Ceiling Liner:

Initiation: Open Air Equ ivalency

J—2 Blasting Cap 
— .8

Booster: C-4 conical
.. 454 kg (L OO lb)

Ca l. —— Test Data
TO TPK End TDIJ R Peak Value

Parameter Input In macc macc macc macc Remark s

Timing Check - 0 - - - - -

Air blast
Pressure
m/kg~~~(ft/lb 1”~)__________ _____ _____ _____ _____ _____ 

(N) (kPa) 
______________ 

- .

1.19 
__________ 5 .108 .041 ____ _____ _____ 1000.6.10 4 -.

(3.0 ) 
— __________ -

~~~~~~~~~~~ 
____ ____ ____ ____ ____ _________ ____________

1.61 
__________ 

6 .740 .084 
____ ____ 

3 868. 6,12 7.

(4.05)

2. 13 
_________ 

6 .397 .185 
— ____ 

6 441 .8,59.- 
____________

(5.38) 
— __________ ____ ____ ____ ____ ____ ____ _________ ____________

3 5 7  
__________ 

6 -1. 250 . 113 
____ ____ 

6 70. 3 , 4. 3 
____________

(9. 0) 
__________ ____ _____ ____ ____ _____ _____ __________ ______________

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

7. 15 
___________ 

6 .3 . 59’ • 141 
_____ _____ 

6 16. 7, 1.1
(18. 0) 

_________  ____ ____ ____ ____ —. ____ _________  ____________

15.87 
__________ 

6 9. 27 1.59 
____ ____ 

6 4. 5 , .6 
_____________

(40.0 
_________  ____ ____ ____ ____ ____ ____ _________  ____________

Summary of . 454 kg booster tests.
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DATA SHEET 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~ ~ 110 I M 2  I T t  I Test Log 41—6-01

(Re f. ) Date 7 Oot 76

Charge: Mb , . 029 mp
49. 90 kg (110. 0 ib) Group 5 Suppressive Structure
. 476 x • 414 x • 651m Wall Liner:

____________________ 
Ceiling Liner: None

Initiation: Open Air Equivalency
Elec. Match ‘~e .8

Booster: bO gm +
UTC 3001 Prop ellant

Cal. Test Data

TO TPK End TDUR Peak Value
Parameter Input In msec macc macc mace Remark s 

—

______________ __________ ____ _____ ____ ____ _____ _____ __________ Distan ce
m (ft . )

Airbiast 1 
__________ ____ ____ ____ ____ ____ ____ _________ 

4. 38

7 __________ ____ _____ ____ ____ _____ _____ __________ 
(i4.)

~~ ____

2 
_ _ _ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _ _ _  

5 9 7
8 

__________ ____ _____ ____ ____ _____ _____ __________ 
(19.59)

I _ . ____________ _________ ____ ____ ____ ____ ____ ____ _________ 7. 85
9 

_________ ____ ____ ____ ____ ____ ____ _________ ~ 5.77)

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  ___  ____  ___  ___  ____  ____  _ _ _ _ _ _ _ _  
13.14

10 
__________ ____ _____ ____ ____ _____ _____ __________ 

(43.13)

U ___________  _________  ____ ____ ____ ____ ____ ____ ________  
26. 29

1. 11 
__________ ____ _____ ____ ____ _____ _____ __________ 

(86. 25)
6 

__________ ____ ____ ____ ____ ____ ____ _________ 
58. 42

Airbiast 12 
__________ ____ ____ ____ ____ ____ ____ _________ ____________

1. 
_________________ _____________ ______ ______ ______ ______ ______ _____________ __________________

Signals too small to be recorded . No blast data.
MOPIC 1000 pps , slow bu rn lasting longer than 16 seconds.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET

I py J 30 1 i I T I I F t  Log 45-6—01
(Ref. ) ~~~~ 

5 Nov 76

Charge : Mg/NaNO313.61 kg (30. 0 ib) Group 5 Suppressive Structure
fliuminant Wall Liner: Velostat Film

____________________ Ceiling Liner: Velostat Film
m i t  ion: .001093 < a~ <.OlS9O

Booster: 5 gin +
UTC 3001 propellan t

Cal. 5 Nov 76 Test Data
TO TPK End TDUR Peak Value

Paramete r inpu t In macc macc mace macc Remark s 
-

~~~~~~~~~

Timing Check - 
____ - - - - - 10 msec

Burn Time Ph otocell lost

Satu ra ted .72 785 847 7945 7160 .72 Saturated Photocell

Burn Rate ShorL ll ,. 2 , . 35 595(1 ) 
____ 

1713( )1118 . 35 Breakw ire

St. Pres 137.9 kPa .315 1250- 
-— ____ ____ ____ __________ 

P m nd1caubo
~

- 
137.9 kPa 370 

____ ____ ____ ____ ____ _________  
No. of Pres.

Rad. Flux 1. 5~ a 300b/h— ft ’ . 98 500± 4000+ 
____ ____ 

.65 1.51(10~~~ (200btu/ h-ft ) 
-

cal/cm se

- 
- 

______________ 

300 “ .66 1000+ 4500+ 
____ _____ 

. 11 3. 77(10)~~ (50)

1000 ‘

~ 1.04 
____ ____ ____ ____ ____ 0 No si~nai

- I 100 “ .95 1700 3925 
____ ____ 

1.61 1.28 (1g~j~ Satu rated 170

Flame around door at 1583 macc ; inside fi re appears out at 7458 msec.
24pps; flame and smoke appear at top wIndow 83 msec; 2. 5m dia. fireb .411 over roof
in 750 msec . No change ‘- .5cm (.19 In) to physical measurements of S, S.

i i 1
-

~~~~~~~ - - 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PP j 100 M 2  I T I I Test Log 46—6-01
(Ref. ) Date 10 Nov 76

Char ge: M10 , .029 mp
45.35 kg (100. 0 ib) Group 5 SuppressIve Structure
.406m sq. x .318m Wall Liner: Polyethylene

______________________ 

Ceiling Liner: Film
Initiat ion: .001093 < C*e < .01890

Electric Match

Booster: 5gm +
UTC 3001 Propellan t

Cal. 5 , Nov 76 Test Data
TO TPK End TDUR Peak Value

Parame ter In put In macc macc macc macc In 
- 

R~~fl1Vk S

Timing Check - 0 -- - - - - 10 macc

Burn Time Sat 1.07 808 
_____ 

9463 8655 1. 07 Saturated Photocell

_____________ 

Saturated 1.58 803 
_____ 

Indef 
_____ 

1. 58 Saturated Photocell
• Average 

__________ ____ 

806 8655 Photocell

St. Pres 137.9 kPa .315 
____ ____ ____ ____ 

0 0 No indication

___________  

137.9 kPa .370 0 0 of pressure

Rad. Flux l.5 n

_____________ 
l000b/h—ft 2 0 9 7  1500+ 7000+ indef 

____ 
. 49 3. 81(b0~~~ (505 btu/hr ft ’~

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  ___  ___  ____  ___  ____  ___  
cal/cm 

_ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _  

300 1.20 2000+ 7500+ 15k 7500 .96 1.81(10) ,, (240)

____________ 
300 “ 1. 05 100 3470 

____ ____ 

2. 42 5.21(10)~~e (691) ~
100 .95 2180 2440 1.75 1.39(10) 1 ( 184) ,,

( Airbiast 6. im 34. 48 kPa 2Oot 0 0 No Trigger
• 

7 3  _ _ _  _  _  _  _  _  

0 0  
_ _ _ _

8.5 
_ _ _ _ _  _ _  _ _  _ _  _ _  _ _  

0 0
Airb laat 9. 8 

— . 

0 0 -

No change + • 5cm (. 19 In) to physical measurements of S/S.
i t ;  MOP IC 700 pps; flame and fireb all happ en at top of S/S at 2233 macc ; Interior fire

appears out at l4l83msec.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  HI pc 1 100 M 2  I T t  I 1 Test Log 47—6—01
(Ref. ) ~Date 19 Nov 76

Charge : M 10, .029 mp
45.36 kg (100. 0 Ib) Group 5 Suppressive Structure

406m sq x • 318rn Wall Liner: Poly thylene Film
Ceiling Liner: Sheet Steel

E1:~~ Match .001(1)3< ae< .0151

Booster: 5gm +
UTC 3001 Propellan t

Ca l. 19 Nov 76 Test Data
• TO TPK End TDUR Peak Value

Parameter Input In macc macc msec macc in Remark s 
— 

• 1-
Timing Check - - - - - - 10 msec
Burn Time Sat 1.36 848 967 16670 15820 1.86 Sat Photocell
Burn Time Sat 1.04 848 897 33070 32220 1.04 Sat Photocell
Average 

___________ ____ 
848 

____ ____ 
24020 

_____ 
PhoL~ce1l -

St. Pr es. 103.4 kPa • 34 
_____ ____ ____ _____ 

0 0 No indicated
.64 0 0 pressure - • •  

-

Burn Rate Short . 15 , . 0 ,. 38 
-

~~~

Bad. Flux 300 b/h fC .71 1000+ 8000+ 
____ _____ • 24 . 76(10) (101 b/h f t )

2
______________ ___________ _____ _____ _____ _____ _____ _____ 

cal/cm sr -c
_____________ 

300 “ .48 3370 620 
____ _____ 

.48 2. 26( 10)~~ ( 300) saL

____________ 

1000 “ .42 
____ ____ ____ ____ 

0± 0 (0)

____________ 

1000 ,. .75 2000± 000--~ ____ ____ 
.20 2. 01(10)~~ (267)

Airbiast 6. iOn 34. 5 kPa 2Oot 
_____ ____ ____ ____ _____ __________ 

No Trigger
7.32 

_________ 
2Oct 

____ ____ ____ ____ ____ _________ ____________

8. 53 
_________  

2Oot 
____ ____ ____ ____ ____ _________  ____________

Airbiast 9 7 5  200t

___________  ________  ____ ____ ____ ____ ____ ____ ________  ___________  
U

MOPIC 24 ffp; flame appears on top edge at 1792 msec. Fire app ears out at 8236 msec. No
fireball as such extend not more than . 5m from walls. •

MOPIC 499 ppa; fi religh t app ears at top edge - 1733 macc flam e app ears to go out. No
change + • 5cm (. 19 In) to physIcal measurements of S/S.

64 
- • - -



- _ 
,-..— ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘;—. -——“.~‘ 

~~~~~~~~~~~

--:-
~

—--- •- — ——. —--•--- -_- _ •—• - - •

~~~

-. •_ -_.,,—--_-— .—-•-•. _—— •----• ---- --- —,_ • -_ • _ —.—-•---- -~~~~~~~~~
------

~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PC 300 M 2 f TI 1 Test Log 48-6—01

(Ref. ) Date 23 Nov 76

Charge: M10, . 029 mp

- 

- 136.1 kg (300. 0 ib) Gr oup 5 Suppressive Structure
.813m sq x . 254m

Wall Liner: Polyethylene Film
Ceiling Liner: Sheet Steel

Initiation: 
• 001093 < ae < • 0151

Elec. Match

Booster: 5gm +
IJTC 3001 Prop ellant

Cal. 23 Nov 76 
_____ 

Test Data
TO TPK End TDUR Peak Value

Pa rameter Inpu t In macc mac e macc macc Remark s 
—

Timing Check - 0 - - - - - 10 macc
Burn Time Sat 1.92 1275 1355 10625 9350 1 9 2  Sat Photocell
Burn Time Sat 1. 80 1255 1270 indef 1. 80 Sat Photocell
Average 

__________ ____ 

1265 1310 L0625 9350 Photocell
St. Pres. 103.4 kPa • 35 0 0 No indication

____________- 103. 4 .63 
____ ____ ____ ____ 

0 0 pressure

Burn Rate Short. 15, .2 . 38 
_____ _____ ____ _____ _____ __________ 

Breakwire low i
• burned

Rad. Flux 300 b/h ft2 .66 2375 555 0 1.86 6. 37(1O)~~ ( 845 b/h ft 2) —

• _____________ __________ ____ _____ _____ ____ _____ _____ 
cal/cm sec 

_____________

300 u .45 2750 4050 .55 2. 77~~0)~~ ( 367) sat ‘.
- - 1000 “ .46 3000+ 3000+ 

____ ____ 
.54 8. 85(10) ’~ f1174)

____________ 

1000 “ . 70 2250 4025 
____ ____ 

1.66 17. 87(10)” ( 2371) sat “

Al rblast 6. iOn 34. 5 kPa 20o1 
____ ____ ____ ____ ____ __________ 

No Trigger
7. 32n 

__________ 
2Oot 

_____ _____ ____ _____ _____ __________ _____________

8.53n 
__________ 

2Oct
Aj rblaat 9.75n 

_________  
2Oot 

____ ____ ____ ____ ____ _________  ____________

Flame does not extend beyond . 5m from walls; smoke extends to above im.
MOPIC 1500 ppa; flame appears at top at about 8000 macc.
No change -.- • 5cm (. 19 in) to physical measurements of S/S.

~
-
i U
I - •  
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DATA SHEET 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I ~c I 590 I M 2 I T I  Test Log 49—6-01
(Ref. ) Date 30 Nov 76

Charge: M10, . 029 mp
267.6 kg (590 lb) Group 5 Suppressive Structure

— 1. 092m sq. x • 241m Wall Liner: Polyethylene Film
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Ceiling Liner: Sheet Steel
Initia tion:

Elec Match .00 1093<” e < . 0151

Booster: Sgm +
UTC 3001 Propellant

Cal. 30 Nov 76 Test Data
To TPK End TDUR I’eak Value

Parameter Inpu t In mscc macc msec macc Re nark s

Timing Che ck - 0 - - - 
- 

- - 10 msec
Burn Time Sat 1.68 983 1010 30k 30K 1.68 Sat Photocell
Burn Time Sat 1. 85 943 970 30k 30k 1.85 Sat Photocell

Average 
__________ _____ 

963 990 30 30k 
_____- 

15. 4 
- 

Photocell
St. Pros. 103.4 kPa .67 inde f thdef 

____ _____ • 10 __________ 
( 2.24 psi)

St. Pros. 103.4 kPa 1. 17 2104 212 8 2290 126 . 15 13.3 kPa (L 92) * ‘~

Av. Pres. 
__________ _____ _____ _____ ____ _____ _____ 

14 (20 psi) *

*Belleved to bi thermally at mulat d; tra sduce sub$ quenti beca ie erratic a I

• eventua lly the rcuit opene at ab ye i-i , uu m~ e~~~ 
-

Airbiast 6. iOn 34. 5 kPa 20ct 
____ ____ ____ ____ ____ __________ 

No Trigge r
7.32n 

__________ 
2Oct 

_____ _____ ____ _____ _____ __________ _____________

8. 53n 
_________ 

2Oct 
____ ____ ____ ____ ____ _________ ____________

Airblast 9. 75m 
___________ 

2Oct 
_____ _____ _____ _____ _____ ___________ _______________

MOPIC 24 pps: Flame appears at top edge at 1583 macc. No flame beyond . 5m from wall. aCamera #2: Flame appears at top edge at 1750 macc. Flame and smoke J et 5m from top edge
and appears out at 11, 167 macc (except P. E. film burning). MOP IC 1500 pps; flame appears at
top edge at 1600 + macc. No change + .5cm (.19 in) to physical measureme nts.

— 
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