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INTRODUCTION

In support of the Army-wide modernization program, the Manufac-
turing Technology Division of the U.S. Army Armament Research and
Development Command (ARRADCOM) developed design standards for struc-
tures required to withstand the effects of an explosion. The employ-
ment of these standards--in a safe and cost effective manner--requires
that the airblast characteristics of the energetic materials used by
the Army be empirically determined. Since the air blast capabilities
of Benite propellant are not available in the current literature, a
TNT equivalency test program was initiated under MMT project 5774285.

The objective of the test program was to determine the maximum
airblast output from the detonation of Benite propellant in terms of
peak pressure and positive impulse compared to known characteristics
of a hemispherical surface burst of TNT.

TEST PROGRAM

Material

Benite propellant conforming to Military Specification MIL-B-
45451B, 23 February 1962, was used throughout the testing. Specific-
ally, the test material consisted of extruded Benite strands (0.203 cm
in diameter) from Radford Army Ammunition Plant, Lots RAD 1-132
(25.4 cm long) and RAD 77 F001-061 (45.8 cm long). The Benite was
composed of:

40% nitrocellulose

44.3% potassium nitrate

6.3% sulfur

4% charcoal

5% ethyl centralite (added)

S of

9.
0.
Test Plan

A survey of a prototype explosive-manufacturing plant revealed
that the production of solvent-wet Benite presents little danger of
an explosive reaction during the manufacturing process, and does not
constitute a potentially hazardous situation. On the other hand, the
probability of a detonation during shipment and storage of Benite
and/or Benite-loaded munitions exceeds the minimum acceptable risk.
Consequently, a test plan was formulated (table 1), and loaded



shipping containers and mass storage (packout) areas were selected
for TNT equivalency testing. Airblast output of the following test
configurations was measured:

1. Simulated shipping container--an orthorhombic container
(fig. 1a) made of wood and fiberboard, filled with 10.43 kg of
Benite propellant.

2. Simulated packout area--an orthorhombic container (fig. 1b)
filled with 41.8 kg of Benite propellant.

A conical-chaped booster charge of Composition C-4 high explo-
sive was buried in the center of each container, with the apex pro-
truding above or flush with the top surface (fig. 1). The booster
was detonated with an engineers' special J-2 blasting cap inserted
at the center of the cone's apex. The booster weights varied from
2% to 17% of the charge weight.

The test charge for each configuration was placed on a 0.61 by
0.61 by 0.0064-meter-thick 1010 carbon steel witness plate in the
center of the test area (fig. 2). The area was regraded after each
test and measurement of the crater diameter.

Instrumentation

Twelve Susquehanna Instruments Model ST-2, ST-4 side-on blast
transducers were mounted in steel plates that were buried so that the
sensor was at ground level in two arrays within the test area (fig. 3).
Distances between transducers and charges (table 2) were calculated
to correspond to scale distances of 1.19, 2.72, 3.57, 4.37, 7.15, and
15.87 meter/kg!/ 3. The transducers were individually calibrated prior
to each test series with pressure pulses from a standard solenoid-
actuated air pressure calibration fixture, adjusted to correspond to
expected blast pressure on an assumed TNT equivalency of 100%. This
calibration was verified initially by measuring free-field blast
pressures from a 11.34-kg bare hemispherical charge. C-4 signal line
continuity and channelization were checked prior to each test.

Each transducer was connected to an underground coaxial system
which led to the instrumentation trailer, approximately 175 meters
from the test area. In order to capture the complete pressure-time
pulse, the recording instrumentation response was synchronized with
the blast-wave arrival times. The biomation recorder (200 micro-
second period) was connected to the three gages in each array closest
to the blast source, while the pulse-code modulation (PCM) unit
(0.315 millisecond period) was connected in parallel with the bioma-
tion recorder and to all of the gages. All test data were recorded
on this dual system.



Photographic coverage was limited to one test of each configura-
tion (fig. 3). Motion picture coverage included a Fastax camera
operated at 500 frames per second (fps) and a Mitchell camera oper-
ated at 24 fps. Standard meteorological data were recorded for each
test.

RESULTS

Data Analysis

Peak blast overpressure, time of arrival, and scaled positive-
impulse information were obtained in direct analog form from the
oscillograph records. After exclusion of poor results that could be
attributed to instrumentation malfunction, impingement of fragments
on the transducer elements or improper calibration, average values
for peak pressure and scaled positive impulse were calculated for
each weight and scaled distance.

The average peak pressures were compared directly with the
standard reference curve for a hemispherical TNT surface blast.
These comparisons were used to derive TNT pressure equivalency (Ep)
as a percentage by weight based on equivalent side-on blast pressure
at equal distances from charge:

Weight

TNT
Ep = 100 -
Weight

Benite | Constant pressure and radial distance
—

The scaled positive impulses were also directly compared with
the standard reference curve for a hemispherical TNT surface blast
to derive TNT impulse equivalency (Er) as a percentage by weight
based on equivalent positive impulse at the same radial distance
from the charge:

WelghtTNT

E; = 100 Weisht
©181%penite | Constant positive impulse and radial

distance

The mathematical basis for pressure and impulse equivalencies
are contained in reference 1. This technique provides a means of
relating the peak pressure and impulse data from the detonation of



the test samples to that of a hemispherical surface burst of TNT
while extracting the booster contribution.

Discussion

At the outset of testing, a 2% (by weight) Comp C-4 booster was
chosen as the source of initiation. However, posttest investigation
of the unsheared steel witness plate and the unburnt Benite strands
in the vicinity of the test pad was not indicative of complete mass
detonation. Data analysis substantiated this assumption for none of
the computed equivalencies exceeded 35%. Since complete detonation
was not achieved, the booster weight was incrementally increased to
17%. The magnitude and completeness of the explosive reaction did not
significantly increase (less than 65% equivalency in all tests) even
with the inordinately high percentage (17%) booster.

The size of the booster was not increased and the cumulative
mean equivalency was reported for the following reasons:

1. The blast output of the booster would exceed that of the
test sample.

2. Testing would be representative of a highly unlikely ini-
tiation condition in the munitions plant.

3. The percentage booster would not be comparable with any
of the previous equivalency test programs.

Test Results

Benite propellant was detonated in full-scale and scaled-up
configurations representative of both single and mass storage of
orthorhombic shipping containers. Blast output parameters were
measured and TNT equivalency was computed on the basis of comparison
with TNT hemispherical surface bursts. Complete detonation of the
Benite propellant was not achieved by boostering with Comp C-4 (up
to 17% by weight). Pressure and impulse equivalencies were found
to be less than 65% in all tests. The results of these tests are
presented in table 3.

The TNT pressure and impulse standards for a hemispherical
surface burst are shown in figures 4 and 5 in both metric and English
units. Pressure and scaled positive data for Benite are summarized
by test configuration in tables 4 and 5 and figures 6 through 9.
Percent TNT equivalencies for both test configurations are shown in
figures 10 through 13 as functions of scaled distance.



Figures 14 through 19 are selected pretest and posttest photo-
graphs. Data sheets for all tests with pertinent measures parameters
are given in the appendix. (The test numbers shown are for local
reference only and provide access to original range data files.)

CONCLUSIONS

1. The pressure and impulse TNT equivalency of stranded Benite
in the two orthorhombic configurations tested varies with scaled
distance and is less than 65%.

2. The blast output from the Benite test samples increased
marginally with the size of the booster to a point where further
testing was not cost effective. Complete mass detonation was not
achieved even with a 17% Comp C-4 booster.

3. The orientation of the Benite strands within the shipping
container (i.e., horizontal or vertical) had no discernible effect
on the resulting blast output.

RECOMMENDATIONS

The TNT equivalency values determined from this test series
should be used in the structural design of protective facilities con-
taining Benite propellant. However, since cube-root scaling was not
demonstrated, it is recommended that any extrapolation from the test
configurations and constraints be verified by additional testing.
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Table 1. Test plan

) ) Benite wt. Booster wt.
Test no. Strand orientation kg (1b) kg (1b)

1 Vertical 10.43 (23) .23 (.5)
2 Vertical 10.43 (23) .45 (1.0)
3 % Vertical 10.23 (22.56) .45 (1.0)
4 Horizontal 10.43 (23) .45 (1.0)
5 Horizontal 10.43 (23) .91 (2.0)
6 Horizontal 10.43 (23) 1.81 (4.0)
7 Horizontal 41.8 (92) 2.27 (5.0)

*NOTE: .2kg (.44 1b) removed from shipping box

Table 2. Pressure transducer placement

Distance from charge, m (ft)
Transducer no. 10.43 kg (23 1b) 41.8 kg (92 1bs)
1A, 1B 2.16 (7.1) 3.44 (11.3)
2A, 2B 2.47 (8.1) 4.11 (13.5)
3A, 3B 9.81 (32.2) 9.81 (32.2)
4A, 4B 19.66 (64.5) 19.66 (64.5)
5A, 5B 34.68 (113.8) 34.68 (113.8)
6A, 6B 55.04 (180.6) 55.04 (180.6)
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Comp C4 Booster

(a) 10.43 kg (23 1b)
Shipping Box

20.2 cm
(7.3 in)} ;i
26.2 cm
l (10.3 in)

26.2 cm

f———— 10.3 in)—

[k | p— Comp C4 Booster

(b) 41.8 kg (92 1b)
Shipping Box

40.6 cm
(16 in)

45.4 cm

(17.87 in)

45.4 cm
p—— 7.87 i
Figure 1. Benite test configurations.
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13



4000__ _ 4000

; 1
1
I 1 =
1 1 I o o
f eI e vl
L NS4 SN Rt e I | - —— |
l 1 [H | ]

—F]

1000k N s : — 1000

P :: e
i " SR e
i e pmarv e p——ry b e s . o

- | i) |&] =i =

S=mg ppem: |
i
=i

BaE
i
1

18

100kttt

peak pressure, kPa
j T
et [T 'jft.. i
i
Pet
i I
|
i
|

i

1
2% /su-e fasndut pared
¢/1 A/ di ndut paiedg

i — =
|| ——— . 1% Sows pE ==
S—— - - e st Mai! —

10(: :":'- = i ;ff%‘t;

110

EoEss T E G i
= =it - e can o 2eEs
- e . EE =
- i it s et Pt i 0 S =
B EEER :
1ot ==t E : =]
Sht =B . EEEERRESEl

Scaled distance, m/kgl/3

Figure 4. TNT pressure and impulse standards, metric units.

14



1000

o Scaled impulse, psi-ms/1bl/3

T 10
0

100

{3 SRR NES B m § 1 T

__“w

=
.
L
t
t
I
1
il FRTH L
T BT M T
T
"

i i
i
it
h..
w
18 LTS T
&
Ll

i
i
S
1

H
T

T

T

]

f HHE ] il
R e | i

e
T

i ] m.m_.a. b= H .m i
TR it
il EiEEEEE e
= H T

10
Scaled distance, ft/1pl/3

15

I
IT
=
S|
e

TNT pressure and impulse standards, English units.

| = me At 2

II
]
|
4
TTHL
1
=====< :
S

1000

1sd ‘oanssoxd Yead

Figure 5.



1000

,1000

=== £E
== : = -
t‘*rr-& P gl
== T“ 1] =il
=S=SEEESE i
i i e B SRR H f
I S ] e !
T v -
I 1] BT — 1 ke ufelap P P—
e N S i L = =
J.\L T s T - Fl BT
.. - s il i,
\ S e RS AR e e

Pressure, kPa

100

Sy/su-eqy ‘asindur peress

£/

10
Scaled distance, m/kg1/3

Figure 6. Pressure and scaled impulse curves
for 10.43 kg Benite, shipping box.

16



Pressure, psi

100

il

100

SIS R ERE - o
=== EEETEE E : E
R SEELEES s -

ey L8
—— -
[ W -
|
LY PR
(TT A L

10

S

g/qd1/su-tsd “osndur poress =

- - T -':n\' I._F.:H.._.__,: T |: :
: S ._\'5 . e =
— 1 I —— . ; m igm o 114
w1 i = 414 HH-
Emie E£2 SEE =
T { | il L
5 i i i i
1 T T 1 1
= == E s s EEE
J._ -t
—— 2 g2 bt ol T i
S P LS -
el . ...-.-11.
o B2 i (P

Figure 7.

10
Scaled distance, £t/1p1/3

100

Pressure and scaled impulse curves

for 23 1b Benite, shipping box.

17



Pressure, kPa

AN 1
100¢ 4+

1T i
T x a8kl 34 ] ]
1 H R
e - i g i
!i. |:-I= | e - |1! !".'
! 1] 1 ill
4 = i
i =5 : EE s B e
it — = e RES T
et  § T S ERES R ! :
L e S ESEREE — 2 :

= E== R R “'__i;;—~;

' . F e -
i etims i
1 i | ] v DI
- i g .,:ﬁ_..._ e b T

T B v 7 [+ re=]
[T i —+ 1T
" b % = !

El T LY :

1008

34
|
|
i)
I
Il

Figure 8.

Scaled distance, m/kgl/3

Pressure and scaled impulse curves
for 41.8 kg Benite, shipping box.

18

2000

1000

E;Iﬂx;smendq fasndut patmoag



200
100

1

Scaled impulse, psi-ms/1b1/3

100

R

“s

T

1

1

;

T

1

1
IEETCT

i

]

I
1
]
T
l. = ' 8 ¥ ‘8 1
e NS R e R e

19

I-::u-

Ty ke

i

i i i L : i i 4 -} ¥ Hi ””q
m _ .w— i 1 _ i m _.mm.w il " 5 : .“q _ m_ it
i HH w..“ { _.m: f *_““ r 1 \ﬂ.\ ik g i
i t i i 7 e g :
L_“ ! T il _ #_EH il A I _
T i EESE ERRR AR 1 AT i umw.._ TR |
Tﬂ HR | T _ i .__“ LT -+ S i il
R RIRRRR WAL R ERER = 2
.hm T T I il __ _ ._#_ .. _
G 10 0 35 S i il
il 1id ! b ELET R i FiEEEEjaESanEE i il AT
.m i I il il i s R L A SHE i
Hif | :

iehwdrferbrt

Pressure and scaled impulse curves
for 92 1b Benite, shipping box.

Scaled distance, ft/1bl/3

._p i Ul 1) #ﬂ h
i 1 i . il l b it
i 1 - - = i { | &
i EEe : | | H 1 HEH
s m.“ H 1 H =33 i "“ H

I
bl
i

‘::J 1:;;....

T
==T=rE:

1a

T

fis o
Ll

Figure 9.

T ] T
T i i e S Dalnd Liemt o

————=---m-mhiam
]

=SI=00
1
ESEESIEIImI O
= -
T Lely Ll
|
|
1
—1
- e Eraen e

SE==

_—

200
10

10
1

1sd fainssaxy



01

"xoq buiddiys “ajLuag yo 6y €p°0| Jo Aousjearnba INI ‘0l a4nbL4

M\va_\e ‘aouB1SIP poTEIS
0T T

J S . 1 H T “ T4 o1
HITH T T g —1HHT H 1 T T
TTH H B M EHHE innBguemmipilagaisiizsastanusinilini{ibiissinisnzans I HtI T H 1]
T ML T 1] IERGTNNNNEEE HH HH4 1
T T 1 RH FH 1 § T
—d - & i 3l 4344 < 11
BH U i A O 1 m
-+ - Ll B L4 ]
H HHH L o £ HH PR HHH R B LA =
.,.mmm‘ HH i HHHEE Hm E = ia HTH T H i .5‘.;,. HHH HI TR . = ..Mu_v
seitlicit m i ] SR Hi |EHEdRet [
I EEaitlin i L T I, SiSf3ecisoan ,”mwm, Eoilgecit - U et HH mm £ <
iEiea gt HH 2l
H et bt 1ot 1 o I ann ]ln a
T T Asagwes T =]
IT (¢]
<
e

001

HH Tan? -

sisiifen H AU R TR R B FH H H A EE i S H BT B SEE

BT SR finals H S8jssss - ERERS . HHIHS R T t =

HHE Sl H R 334 BHHES H T R A A I B =

nxunm M 11 HF HH BT a3 - 1y 1 3 HH L TR U H —3 .

il : e HH Gl R T e * ) ERES

+H 9 HH1H HHHﬂlVll aassessEegEh, I HH TS H mv 3 L sugedag o b ] -1~

L H i H Aissgasss 2aRggEceEEStiilitiallicaaitagsfisdnggssaitily £ ; o FE
= ] ] H 11 0 s

b HH HH t 4 - HHEHH o ;1rn.. AR T

- ] (11 R Tt

—— 8 o

HHH 88 it ’s - . i ey

HHH HEHTHA faciey = 28 =

HHHH H Hed HH pekls S+ TR H (PR H B =
H H SyEsssezinit H H

H HHHH £ HH HHTHRR R AR P e HHEE

001

20



*xoq buirddiys <ajLusg jo q| €2 40 Aouareainbs NI

¢/141/33 “9Oue3ISTP pareds

oot 01

"LL 94nbi4

1
] I i [T IREERREEIIH] T TRHHTH [T
& LT ”=” i A 3 1 1 H AEE
IRLHETERRNS 1 | i (IR IR i il AR E NN
H H i L [ | 114 A ]
T R I FHHTH A H i akEn |Iu. r...lm
HH i e i T
i - it £ L HEE
HEEHEH HHHH : HI {1 PR ==
R iR i : SEESE

B Liiad SEEERASS N & L . HITHES gEEEE

. i £ i, i 352s
i R R R e H f E=1 H
i ; i =
T TETE TR 1 T
HE RIS [ = H SEESS

fredasitiiii ¢ - HEHH sEm=Es .mm,..” S H R R EECEN

HIH -um&wm [THIERT T SERESESHIHIIIIIIEERT HEE

ootT

=]
i

00t

g Aousteatnbe INL

21



001

*X0q burddrys ©€ajLuag jo 63 8Ly 40 AduajeArnba

8y /w ‘edoueistp POTEOS

/1
] 01

INL

"2l 24nbLd

—_— ) i ey =i ey - . S
sERRR IR slmn‘ H v H 4ot
i L] _ UIHITH O TH musii Bl THE{ ]
H : [T I ] H []
! T HHH IIRIERENY 1] I -
I HH nisistnetege [ HHHHH T
H Hi1TH e P H1tHHA H
HUE L T HHTH Bt i HITH A H-H
seanaange 188 | 1] ] 131
HiH I oty A
HHHH AL o ] - H .-
Teisd Sends 11 H asg .
HHH HE T HH R H P sagsifife
spaepie isessnssegelosdage essrEa g0 sidgscnas T4H sizeiBatBagilisfiiggets ass H o
H o8 H sggdsnls 3 o H3 e g8s:
HITHHT ] B sisjiisyccys afpisatis TH FHE
ifatchzaiati HTH 8 - T HHH lsESsduiltyntstangosascasas i Ijsizet
H11H HTHHEETH E HHH R R SS=== =il ies H a5 Siegreditascty
mxun, R B e T B PR B e e e B HHH HHIT L H (T H
HHHHH T M T H HiF s HH H H HH
1 CE R B mEHEHERIET T 3 HHH A HE H
1s82goudiiy = sepesundgsug szesss: Saas! 11— H 1w1r geeomm 1 2 H “m
i I - i
[ B ] (R =t
i of HEHHHY HHHTH L H1 B H i giiEs=s
sifefseciael HH . anSs EEe a8 H
HHH 18 FHHHIHRH H FH T HHEE g H! H ] R
HTH - BT §523s seSpsulsggm. - & ...H-.l SennepSs A HHE S
«jps:i0p3asa HHHHE gqllass ssalisdsiis! ssazaspsbss=a rIRH T H B 1L13850ne, Sh00ges!
saidiesticsandgesgaiililinili Siiasinsiss H H ISSRSBSnSS: HHH i THH Blittnng, NE
HHBH Seaaslysisaisessnay =9 1 THRHH H13 SzsssgSanegs gs 111 Sliraidssifeslabissnoannganl = & W gy
LT SSS tulsistiisjacgdiges =Biiiteisicatisgets B iiiisich jillisi s Fasaasd d (T H T H 2
i ] B HEFE BHH (BN q i )
B T e e e it g=33s; fapitaazacaaatiiimiilaipanasiheess T 5
111 4 HH T I o
1 Seinse i T HHH H HEH H HF F J:._
HIRH{H H A it aseladgeglesins H sssdgnleanpsinns o i g o g s |
-4 8! A HHEHT P
§ H R
HH H o Fr i SR HITH Saaipiteiisllsgess
— BH H 28! HUTHH FET I HTTER 3 HTH od)e 3888a
‘ HHH THHHTH ,nmu;u HHEH F B H e Rt e R H H ARIHA
W FEE IR sititpiassiaiacgs PR T R B AR T R R A

3 AousjeaTnba INL

22



"X0q buiddiys €ajjuag yo q| 26 40 AduafeAinba NI gl a4nbL 4

M\ﬁpﬁ\pm ‘20uB3STIP PpoIeIS
00T 01

23

% Adusfeainbs INL

1 THITT i
i HHEH -
T 3 " L .
! 1]
JIHTHEA nges: 1 sEgs
dulutisiage
astand H HAHHIH T L]
se 1 (11 T
HE A HH T B H4H M1 H
THHEH HH H HHHHH HEBHHHYEHHHIRE HH H H F31
Y Segoslsss = HY £ elsgitedsagecingys H
HH BH oh gos! HiHH otd I = selsyesiginna mgtishoran ..”vn‘ n.. (] 11 .T.. o=
1} H A HATH HrbH R R H SRR L BRI A RH B Bt HHHTH HHH
H e H 2algesasijsans asasiofegiseciinsansafs HHETH HH
H R EREE T B HIE H HH BT H
T HHH H1 28 & ssbjgesdde .ﬁ oy ‘Vipjeiaclinsengassaanss feeestotntay! +3
H e8! 3 2 5 t3 AH - H
2§s! HH T IR R 4 030 "uslh HHTTH
jes 3 H HH T Ha T HA HEHT 2 HHRRH I SES3S sl 23283
-l . I
]
+H 4 H1HH - 13 8 14
P g U 13
| - 4 3
e R BT R J” it sejeala HHHH H | HRERH R H
Sgatyiafssstsgds FITHA T HER R TEN R IR T R prigeabipaebgiicagsgs HHHHH] E
jsyelsiancladaglangasicll lsigsaasglas HH s3liseiatisas, IR H [THEE i o
Sesggessassl i I 3 ..u“..L 1 m. TH 1 e it o o THHHH Hireas 11 3, H -
11 1] cewpe e 1 HHTH esrnmess sl Seaee =a H1H H1H Ty
2yssdaigpsslgss MU IHE R HH Jipsasiepisseiggsse. THEHEEHEE d SSXE
an BHTTH i i S=23
iResssas H HH B S Ht =feags 1 5
ilpssesiggass tifscitarsissossams=s tidf HH THETHH HHHHH Fitasonsn SIFERSS
H
HH . ] H
o gasass 1 ]
e uges 13
828 «SnSRRsiaSguEI ]
HHEAH HH HH R HH A = HHH is
HiH BItHH MR HHEH TR Sejessass: OB HH{HS HITRHEH TR H
HHHHH B H T THHEH B FHERH TR T R Bisds SHIHH 1]
1 b selsais Sietlitaysaiiass Hi —tH T HHH HHHH i FEHHRHET 3

001




‘9qe|d |993S UL J3onpsueul aunssasd |eoLdL]

¥

) N
PSR A,

.

14

L 94nbL4

Taa g -
3 g B
*
i

i -

%

%

e e T i
¢ 3 Fatitsdan b
; P £

24



*xoq burddiys by ¢€f

oL

‘uoLjeuanbLiuod 3s9334¢

Gl @unbL4

25



-xoq butrddiys 63 €¢°0L “493e4d 35333504

9| @4nbL4

26



"X0q burddiys 6 8|y ‘uorjeanbLiuod 3s3394d

"1 8J4nbL4

27



. S0
"x0q butddiys 6 g |y c4d3eUd 35333504

p—
O i S R T
RIS - g 3 >

P G = P ,.3 ?vfﬂ;?ﬁié,r > .. ”

et

-

gL auanbL4

28



-uoLjeuolap 933|duwodur ¢saje(d SSauILM [933S 35933504 6| 84nbldg

P .
o
%

S

e xmw -
AN <

you o <

% S5
Pl

LE ARW L

o sargp

S00° 81d

ot A

- hm‘xwmv,.... :
s, s
Pk we ™Y
o s ¥

BRIy BPARILS S

rerviriana
SHRA GR M AN ST

>
e

3 . i

iy oyt

% »vL 7 W

‘\r.\.n-.

29



APPENDIX
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TEST DATA SHEETS, TNT EQUIVALENCY
10" Benite Lot "RAD 1-132 of 76

TEST TITLE PIC-0Q05 DATE 16 Aug 77
TEST SAMPLE 23 Benite TIME 1330
SAMPLE WEIGHT TEMP.
IGNITION SOURCE HUMIDITY
BOOSTER WT. 0.5# C4 Cone BAR. PRES.
TEST NUMBER 29 WIND DIR. 195°
WIND VEL. 4 m/s

COMPOSITION C-4 BOOSTER CHARGE

|‘_1 D”_.J > ASPECT RATIO .

| incomplete detonation

T
'! 1]

Benite pieces scattered
out to 30 paces

no crater

rrrayy IHIHh:I. HELt it R R XA rii HUIlr1lllfhllllllll-177lIl[Il['[/Hlu/ TTITI77T778y

NOT DRAWN TO SCALE

TIME OF PEAK PRESSURE POSITIVE IMPULSE
CHANNEL] DISTANCE |ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM  BIOMATION PCM  BIOMATION | REMARKS
1A | 15 29.4 no trigger 18.39
1B (7.1) 15 24 Bias level]change mapual
2A 16 21.3 spike to | 15.27
2B (8.1) 16 8.9 230.3 12.97
38 | 35 3.1 no_trigger 6.8
3B (32.2) 33 2.2 4.48
4A 62 0.8 2.31
4R (64.5) 62 0.17
5A | 104 0.36 1.31
AR (113.8) 104 0.34 e, 157
GA 161 0.22 1.58
6B (180.6) 162 0.18 0.79
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TEST DATA SHEETS, TNT EQUIVALENCY

TEST TITLE PIC-005 DATE 16 Aug 77
TEST SAMPLE 25 ¢4 Hemisphere TIME 1234
SAMPLE WEIGHT TEMP.
IGNITION SOURCE HUMIDITY
BOOSTER WT. BAR. PRES.
TEST NUMBER Cal 6 WIND DIR.

WIND VEL.

COMPOSITION C-4 BOOSTER CHARGE

ASPECT RATIO

Fovii-dndpd sy

70"

Lok

NOT DRAWN TO SCALE

TIME OF PEAK PRESSURE POSITIVE IMPULSE
CHANNEL] DISTANCE |[ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM  BIOMATION PCM  BIOMATION | REMARKS
1A 16 117.7 350
1B (7.1) 16 85 276 Ringing
2A 17 106.9 169
2B (8.1 iy 100.8 152
3A | 29 9.97 TIRTAE |
3B (32.2) 29 7.81
4A 54 2.8
4B (64.5) 54 0.59
5A 94 1.5
5B (113.8) 94 1.22
6A 150 0.67
6B (180.6) 151 0.55

34



TEST DATA SHEETS, TNT EQUIVALENCY

TEST TITLE PIC-005 DATE 16 Aug

TEST SAMPLE Benite TIME 1513

SAMPLE WEIGHT _ 234 - 7 oz, TEMP.

IGNITION SOURCE HUMIDITY

BOOSTER WT. BAR. PRES.

TEST NUMBER 29R1 WIND DIR. 340
WIND VEL. 6.5 m/s

COMPOSITION C-4 BOOSTER CHARGE
ASPECT RATIO

i .
10 Incomplete detonation. Benite

A peices scattered to 50 pace radius.
'1{}“
1
<

T T I T T [T e e T g T T T AT 7 DT s T T T T T 7T T T T s
no crater

NOT DRAWN TO SCALE

PEAK PRESSURE

TIME OF POSITIVE IMPULSE

CHANNEL] DISTANCE {ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM  BIOMATION PCM _ BIOMATION | REMARKS

1A 18 40.5 58.39

1B (7.1) L7 46.5 No trigger

2A | 18 39.7 43.64

2B (8.1) 18 26.7 42.35

3A | 35 4.56 4.97

3B (32.2) 34 3.75

4A 61 1.2

4B (64.5) 60 0.25

5A | 102 0.48

5B (113.8) 101 0.61

6A 158 0.22

68 (180.6) 158 0.36
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TEST DATA SHEETS, TNT EQUIVALENCY

TEST TITLE PIC-005 DATE 16 Aug 77

TEST SAMPLE Benite Vertical Strands TIME 1430

SAMPLE WEIGHT _ 23# TEMP.

IGNITION SOURCE HUMIDITY

BOOSTER WT. 1.0# C4 Cone BAR. PRES. .

TEST NUMBER 20R WIND DIR. )
WIND VEL. 3.0 m/s

COMPOSITION C-4 BOOSTER CHARGE

ASPECT RATIO
knJD” "—4 7 Incomplete detonation
& ! benite pieces scattered
16“ ‘ to 50 pace radius.
-

No crater Witness plate

bent
NOT DRAWN TO SCALE
TIME OF | PEAK PRESSURE POSITIVE IMPULSE
CHANNEI] DISTANCE [ARRIVAL PSIG psi-m sec
NUMBER FT. D sec PCM  BIOMATION PCM  BIOMATION | REMARKS
1A 16 40.5 No triggey
1B @A) 16 31.0 Data noisy
2 17 21.4 No trigger
2R (8.1) 17 17.8
_3a | 34 3.99  Spike-15.8
3R (32.2) 34 2.8
44 55 1.14
4R (64.5) 60 0.21
__bA | 102 0.36
5R (113.8) [ 102 0.54
— hA | 158 0.22
6R (180.6) 159 0.18
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TEST TITLE

TEST DATA SHEETS, TNT EQUIVALENCY

PIC-005

TEST SAMPLE

25 #C4 Hemisphere

SAMPLE WEIGHT

IGNITION SOURCE

BOOSTER WT.

TEST NUMBER

Cal 7

DATE 18 Aug 77
TIME 1136
TEMP.

HUMIDITY

BAR. PRES.

WIND DIR. 175

WIND VEL. 7.2 m/s

COMPOSITION C-4 BOOSTER CHARGE

ASPECT RATIO

Ba n

NOT DRAWN TO SCALE

zgll

TIME OF PEAK PRESSURE POSITIVE IMPULSE
CHANNEL] DISTANCE |ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM BIOMATION PCM BIOMATION | REMARKS
1A 13 132.4 481, 248
18 (7.1) ' 353 Long flat response
2A 14 91.6 194 on PCM at 25
28 (8.1) 14 74.1 165
3A 26 9.97 11.3
3B (32.2) 26 7.19 7.93
4A 51 2.4
4B (64.5) 51 0.55
_5A | 92 1.09
5R (113.8) 92 1.22
—BA | 49 0.45
6B (180.6) 150 0.55
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TEST DATA SHEETS, TNT EQUIVALENCY

TEST TITLE PIC-005 DATE 18 Aug
TEST SAMPLE 23# Benite Hom‘zontFl . TIME 1273
SAMPLE WEIGHT TEMP.

IGNITION SOURCE HUMIDITY

BOOSTER WT. 1# C4 Cone embedded 1/2 wajyBAR. PRES.

TEST NUMBER 30 WIND DIR. k5]

WIND VEL. 3.7 m/s

COMPOSITION C-4 BOOSTER CHARGE

| ASPECT RATIO
10w Incomplete detonation
p—

& benite pieces scattered
out to 53 pace radius
"
7 |
' )
LR EEEER IR N -r.,--;'“/n.»',-. A N LR AT LT illll/l//(']( Y777 Jarsd 750
Crater rectangular 36"x47"x11" Witness plate

deep bent, not cut

NOT DRAWN TO SCALE

TIME OF PEAK PRESSURE POSITIVE IMPULSE

CHANNEI] DISTANCE |ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM  BIOMATION PCM  BIOMATION { REMARKS

1A | 11 66.2 No_trigger| 45.99

1B (7.1) 12 100.8 No trigger] 73.91

2A 12 64.1 No trigger| 47.73

2B (8.1) 13 35.5 No trigger| 36.13

3A | 29 6.55 5.88 10.41 8.77

3B (32.2) 28 3.44 3.47 8.19 6.47

4A 55 1.2 4.13

4B (64.5) 55 0.25

5A 97 0.6 2.79

5B (113.8) 97 0.68 2.71

6A | 155 0.45 1.04

6B (180.6) 156 0.18 0.73
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TEST DATA SHEETS, TNT EQUIVALENCY

TEST TITLE PIC-005 DATE 18 Aug 77
TEST SAMPLE Benite Horizontal TIME 1253
SAMPLE WEIGHT 23# TEMP.
IGNITION SOURCE HUMIDITY
BOOSTER WT. 2#C4 cone 1 3/4" 1into BAR. PRES.
TEST NUMBER 30R Benite WIND DIR. 200

WIND VEL. 2.0 m/s

Photo identified

as 31

COMPOSITION C-4 BOOSTER CHARGE

ASPECT RATIO

Incomplete detonation
residues to 50 paces

oy

. |

mn
?I
-

Froer™>

FITI 777777 3o 7T

* deep

LANN A IV I I RSN B PRI ing £ ow

crater rectangular 30"x30"x11

NOT DRAWN TO SCALE

TIME OF PEAK PRESSURE POSITIVE IMPULSE

CHANNEL] DISTANCE ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM BIOMATION PCM BIOMATION REMARKS
1A | 16 121.4 116 72.43 54,31

;g (7.1) 16 89.2 No triggep 99.31

17 58.0 84 85.88  51.52

—Z2B | (8.1) 17 56.3  89.4 71.32__ 56.99

3A 32 7.12 _ 7.23 T2l 5.06

3B (32.2) 31 4.69 4,46 11.80 __ 1.85

4A 58 1.80 6.31

4B (64.5) 58 0.34

5A 99 0.72 3.26

5B (113.8) 99 0.74 3.03

6A 156 0.45 1.54

6B (180.6) 157 0.36 3.04
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TEST DATA SHEETS, TINT EQUIVALENCY

TEST TITLE PIC-005 DATE 19 Aug 77
TEST SAMPLE 25# C4 Hemisphere TIME 1044
SAMPLE WEIGHT TEMP,
IGNITION SOURCE HUMIDITY
BOOSTER WT. BAR. PRES.
TEST NUMBER Cal 8 WIND DIR. 305
WIND VEL. T.5 m/s
COMPOSITION C-4 BOOSTER CHARGE
: | _4* ASPECT RATIO
. ‘P‘“ |
- i
3 SR I o Sl i e N i P R T TSy (N e I B u 7 F 75 FERS FUPr ey
NOT DRAWN TO SCALE
TIME OF PEAK PRESSURE POSITIVE IMPULSE
CHANNEL] DISTANCE |ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM  BIOMATION PCM  BIOMATION | REMARKS
1A 13 257 315
1B (7.1) 13 5.9 178 Ringing
2A 13 116 252 Ringing
2B (8.1) 13 136 136 Ringing
3A 3.62 No data
3B (32.2) 26 7.19 1299
4A ] 3.40
4B (64.5) 51 0.59
5A 1 1.45
5B (113.8) No_data
6A 148 0.67 Noisy up to .9
6B (180.6) No data
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TEST DATA SHEETS, TNT EQUIVALENCY

TEST TITLE PIC-005 DATE 19 Aug 77
TEST SAMPLE Benite TIME
SAMPLE WEIGHT 734 TEMP.
IGNITION SOURCE HUMIDITY
TEST NUMBER 20R1 WIND DIR. 335
WIND VEL. 1.5

COMPOSITION C-4 BOOSTER CHARGE
ASPECT RATIO

10" Incomplete detonation
& Benite scattered to
70 ’ ‘ 50 pace radius-
< r

AL R T (LY R R Y WA OS5 RS PEEE ey i some

Crafer rectangular 45"x45"x14" dee
~witness plate bent

NOT DRAWN TO SCALE

TIME OF PEAK PRESSURE POSITIVE IMPULSE

CHANNEIl DISTANCE ARRIVAL PSIG psi-m sec

NUMBER FT. m sec PCM  BIOMATION PCM  BIOMATION | REMARKS
1A 15 77.3 192 52.88 67.27
1B (7.1) No data =
2A 15 [106.9 198 (87.82 _ 75.49 Ringing
2B (8.1) 15 62.3 131 144.47 50.50
3A Bad data atypical yave form
3B (32.2) interference appeared on-all channels
4A . 55 2.8 9.25
4B (64.5) 55 .34
5A 7 1.03 4.86
5B (113.8) no data
6A | 154 0.45 2 65
6B (180.6) no data
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TEST DATA SHEETS, TNT EQUIVALENCY

TEST TITLE pPI1C-005 DATE 30_Aug 77
TEST SAMPLE 25404 Hemisphere TIME 0947
SAMPLE WEIGHT TEMP.
IGNITION SOURCE HUMIDITY
BOOSTER WT. BAR. PRES.
TEST NUMBER Cal 12 WIND DIR. 187

WIND VEL. 2.7 m/s

COMPOSITION C-4 BOOSTER CHARGE

ASPECT RATIO

<
TTrrr 5o BLEEEER) Taec 300 Fiiasediire  FINIT7ITTYT 0377 o diiies s
NOT DRAWN TO SCALE
TIME OF PEAK PRESSURE POSITIVE IMPULSE
CHANNEL] DISTANCE ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM BIOMATION PCM BIOMATION REMARKS
1A 15 57.5 105
1B 7.1 15 108.55 84.7
2A _16 55,0 75
2B 8.1 16 20.75 35.29
3A . 27 7.69 8.77
3B 3.2 27 6.56 6.94
4A 52 3.00
4B 64.5 52 0.51
5A 93 1.03
5B 113.8 94 1.28
6A 151 0.45
6B 180.6 152 0.73
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TEST DATA SHEETS, TNT EQUIVALENCY

TEST TITLE PIC-005 DATE 30 Aua 77
TEST SAMPLE Benite TIME 1114
SAMPLE WEIGHT _ 92# TEMP.
IGNITION SOURCE HUMIDITY
BOCSTER WT. 5# C4 cone 9" tall BAR. PRES.
TEST NUMBER Embedded 41 WIND DIR. 215

WIND VEL. 1.5 m/s

COMPOSITION C-4 BOOSTER CHARGE

ASPECT RATIO
Incomplete detonation residue

P' 7/8"
|

‘ scattered out to 150' radius

LG PR L

FITITIT, g a7

12"

45“ T
Witness plate bent NOT DRAWN TO SCALE
not cut
TIME OF PEAK PRESSURE POSITIVE IMPULSE
CHANNEI] DISTANCE |ARRIVAL PSIG psi-m sec
NUMBER FT. m sec PCM  BIOMATION PCM  BIOMATION | REMARKS
1w | 13 [84.6 163 83.04  81.06 o channel early
1R I3 85.2 147 77.53 Early trigger
2A | 13 91.6 96.97 71.48 Early triagger
2R 13 53.4 80 51.88 65.60 Poor wave shape
34 23 13.39 12.66 20.29 17.8]1
]| 22 10.62 10.91 19.91 20. 01
44 46 3.60 17.88
4R 45 0.64
5A 87 1.15 7.11
&R 86 1.49 8.52
6A | 144 0.67 4.39 Double peak
6R 143 0.73 1.64
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