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FINAL KEPOET OF EVAIUATION OF BLAST FPECTIVEMDS

OF VARIOUS HE] EXPIOSIVE FILLERS

IWENTY-FIFTH REPORT ON PROJECT MO. TS)-48 {(U)

DAT=G OF TEST; July 1954 3o Ocsobers;1959

OBJECT

C————y

To dstermine the relative blast effectiveness of different explosive fillers
for aircraft amsunition,

SUMHMARY

This report avalustes the resulte of stetic firing teste of various HEI
filler compositions. Firing was conducted in the AFG 4' Blast Cube using Shell,
30rmm, TIO6ELC as a carrior, and in B-29 wing-tip sections ueing Shell, 20z=,
T282E]1 as a carrier.

CONCLUSIONS

A. After comparison of all explosive mixes fired in thie test, RDX/Aluminum
65%/35% appears to be the optimum filler for maximum blast damage both at sea lovel
and at 60,000 feet simulated altitude. Howaver, it should bs noted that this
mix does not hold a marked superiority over other explosivea fired but msrely a
small statietical edge.

B, No attempt to predict blast resalts of firing against aircraft type
atructures should bs made ag en extoneion of results obtained in bdlast cube firing,
ans the »1mat cube is inteanded scolely as an {nstrument to tesi relative wilfaci-
iven2ss of varioue explosive mixturos at lcw altitudes and under restricted

con’ tlone.
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HECGIERIATIONS

| B———

Ada -
wisvi

% do recoeseiaionnd
A, Coparative static and daynaule testing agalnst airoraft type stiuwotures for
bles?, fraguentation, and incendlery offect bo conductsed using the following mixbures!t

PIX-AL 65/;5 /
Torpax 30/35/35

Cati ut“g !AL HBX.=6
ijﬁ 1OX=2D
B3, A more disorirmdnating blsst cube scoring system be developsd. (See Apvendix
R, Ssotdion 2),

0. Care should be exercised in the wso of results of teats fired in the blast
cube., Tho oubs is strictly an instrument for ths testing of relative blast eifeoct
of varlious explosive nixez under restrioted oonditions, and is not designed to act
88 & gapge to predict the results of firing against alraraft type strustures,
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1., Durinz the pzast two years She nacessity for mors evxect psrformmncs

datn wae rocognicel in order to deterxine tho soptimuk explosivs fille: %o ba uzad
in sircreft smesunition whish would, in turn, produce the grestest blant, fregasntetiltz
and inccndiary damage from s=z2 leval to 60,000 fest elsiluds, A daciuion wee mRéo
to maks acmparative blaat evaluations of several experimeutsa]l HE fillsrs ané thern ts
utilise tho wost promising of these oxplosives in further investiga.ion ¢f fregeen-
tation and incendiary vroverties.

2. Aberdeen Proving Oround was selected &s the agency to conducs blast
svaluation tests utilizing the AFUG four (&) fcot blast cude and scoring tachnigus.

5., BEFZRSNCES

1. lstter filc 0O 471/2140 (30mm) (o), APG (e }471/990, dated 14 Octodar 1952,
Subject: Asmusition for 30m& Cuns, T12l and T182, Project TS1-48, D/A Priority l-A,

2. HMring Record o, P-60189, Projact TB3-02264, Blast Effect of Bars Charges
on Afrcraft Structures at Varioua Lov Presrures Bimulating High Altitudes,

I1  DESCRIPTION OF WATRRIAT

Ad. 7ZTewat Ammuniticn

1. Your Hundred Thirty-Six (4736) Snell, HEI, 30mm, TI06E10 v/T263E8 Yuze
looally modifisd for statlc detonation by M-36 blasting cap, and loadsd as fcllova:

APG BASIC LOADING EO. OF
NO. EXPLOSIVE NOMINAL MIZTURK TRCINIQUE  EOUNDS
Phage 1
1 Tritonal 20/80 AL/TET Dast 20
2 AL 24-3 20/27/40 AL/TNT/RIX (20/67 AL/Comp 3) Cast 20
3 10/33/49 AL/TET/EDX (10/82 AL/Comp B) Cast 20
4 HBEX-1 17/38/0 AL/THT/RIX Caat 19
5 HEX-3 35/29/31 AL/THT/RIX Cast 20
é ABX-6 21/29/45 AL/TH?/RIX (ant 19
i Torpex (M) 30/35/25 AL/TNT/RIX Cast 20
8 Comp B L0/60 T¥T/RIX Cant 20
9 Omitted frum teet — saEe as Coxp®lu Cast
10 ETA-1 35/29/31 AL®/TET/BDX Cast 20
11 MOX-2B AL y%.umczaz[rn 90/10 LoR
RDX /dax $7/3 64 (calcium stearato
2%, grapnite 1% sdded) addad Presc 20
12 ROL.AL &r/358 HDI /AL Prass 20
1 Torpex 20/3%=3% AL/TWX/BDXK Press 20
14 Comp B L0/60 THT/HDX Frems 20
15 UK 100% TNY Cast 20

-
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APG PASTC
COMP, NO., FXFIOGLIYE NOMINAL MiXTufils
Phaes 3 % AHAY B
A RDX : a"‘ﬁgl%ﬁ pﬁtﬁx
R RDX-AJ, 90/10 RLX/AL
c RDX-.A_, 85/20 RDX/AL
D RDX-AL 70/3G RDX/AL
E & 12 RDY-*", 65/35 RDY /AL
F RDY. - .L 60/40 RDX/AL
G RDX-AL 50/50 RDX/AL
Phase [
H T MOX-B (Comp. #11)

s Atomized spherical aluminum of seive 20/200 mesh - 1o

Hote 1 ~ Al) shell were loadsd with gpproximate’iy 520

were topped with RDX/wax 97/3 pressed 140 grains, cast 104 grains, and

IDALIHG Mo, OF

TECriIJUE ROUNLES
Fresgs 20
Fress 20
Presa 20
Press 20
Pragps 10
Frass 20
Press 30
Press 8

Ca 012
gr. explosive, All ghell

faced t0 a depth of .510"-,4520" from nosz of shell,

Piiase 2
2,

Ten (10) Shell, IFT, 20mm, T282E1 loaded with MOX-2: with Fuze M505
locally modified for static detonstion by ¥3€ blasting cay.

B. Field Test ¥ateriel
1. Four Hundred Thirty-six (436) sheets aluminum plate {24 ST) .G32" x 4!
2. Four Hundred Thirty-six (436) shests sluminua plata (24 ST) .GLO™ x 4!
3. Four Hundred Thirty-six (436) sheets alurmimum plate (22 ST) 064" x /!
L. Four tundred Thir ty-two (432) sheets alusinum plats (24 ST) 081" x 4!
5., Two (2) B-29 wing ti)- sections.
6. Four Hundred Forty-six (446) M36 blasting caps,

C. TField Test Fguipmmnat
1. 4!' AG Blant Cuba.
2. APG Stratosphere Chacker (no therimel conirol).

% Delonator, LElecirie M-20AL,
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ViT DETALLS OF TESE
A. PROCEDURE ;ﬂéﬁff:iﬁk AT
1. Phass 1. APG Compositions #1-15 wars fired for static blast affact,
The rouwnd Ly round procedure conylsted of placing a round in the geometiric center of
the AP Blast Cube whilch in turn was mountsd within the APG stratosphere chamber,
Approxirately half of esch composition lot was firsd at sea level ateospheric pressurs,
and half st a pressure squivalant to 60,000 ft, alti*ude, After sach round, the
stratosphere chamber was opaned, the round scorad by the proof dirvector, (See Appendix
B for blast cube prccedure and scoring) and the next round readied for detonation.

2. Phass 2, Examination of the results of Fhase 1 showsd a discrepsncy
betrveen actual results and resulis predicted from prsvious static firings of cased
and bare charges in aircraft type structures. Consequently Phasa 2, not originally
planned for, was included in the test, In place of the Blast Cub2, left and right
B-29 wing tip sections were placed sithin the stratosphers chamber and five (5) 20um
rounds were statically dstonated at vearious strategic points within the structure,
both at ses 1svel and 60,000 ft. simlatsd altitude pressures, (Sse Appsndices B and
G for test set-up and Blast Cube Analysis),

3. FPhase 3. After svaluation of the resnltis osbteined in Phass 1, it was
determined to conduct further sistlic blast investigations of the various sxplosive
rmixtures rsceiving the highest scores as determined in Phase 1. Ons hundred (100)
rounda were fired in this phase using the smne procedure outlined in Phasa 1 zbove,

Lo Phase 4. This yhase was 7ired as an experimental attempt to explain
discrepanciea between results ottained in Fhase 1 and Phase 2. Elight rounds wers
fired, four at sea lavel pressure and four at a pressure corresponding to 60,000 ft.
altitude. Procedure was tha sase aa outlined under Phase 1 except half of the rounls
were fired in the Blast Cube with the .081" aluminum plets left off (glving, in effect,
& cue with ovue side open), aud the other four rounds were {ired with the oconventional
clomsd cubs, thess last to be ueed as a standard (See Appendix E, Section 3).

B. RESULTS

1. Phass 1. A1l explosive compositions tested in the Zlast Cube with the
axception of T™NT, showed higher average scores at 60,000 ft. than at sea level, Five
(5) explosive mixes showed high altitude test score averages preater than 30 with
RDX/AL, 65/35, haing the mout rromieing with an average ccors of 37.9.

2, Phass 2, Static dstonation of 20mm rounds, within B-29 wing tips on
the other hand, ghownd snmewhsat less demage at 60,000 f%. than at ssa level,

"

3. ithase 3, rings of various mixtures of RDX/AL proved 65/35 RDX/AL to
‘n‘t.l

O} e
o
ba the hipiiesl ccoriog nmixture at 0,000 {t. sirmlated sltitude in the Blast Cube.

9
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4o [hngo A, Yivlyg vidih ens olde of 52 Wlast Cube 1oy open chowed a

»
[E

“dafinite trend tosards lowsy seoves ob 60.000 £z, dlan et gea lovel vwhereas a
A

eoplately clecad cube resulted in highor gesves 0b 60,000 7%, then A% ses lawal

(Sea Appondix B, Ssotlon 3).

C. OBSERVATION3 ﬁﬁ Egg:ii}i ?‘é "‘ﬁ E.‘

1. It ohould beo noted that consistent results when firdng over an extendsd
psriod of ims were nol cbtainsd., When RNX/AL 65/35 was fired in Fhase 1, sceces of
37.8 at 60,000 ft. and 32,5 at sea level were obtained, Both of thess asores were
the highset rsocrdad at thoss o altituden, However, the firing results of Phass 3,
uging the mame sxplosive mixturs, chowed a 60,000 £t. altituds soore of 39,2, Ina
sinilar situation RDIK/AL 50/50 fired at 60,000 ft. simulatad altituvde on 11 amd 12
Angust 1955 showsd an average soora of 32,8 for five (5) rounds whayeas the same
rxrbure flred on 3 and 4 August 1955 ahowed &n averapgo soove of 38.8 for fifteen (15)
rowids,

2. Results of Phese 4 in which rounds were detonated with one sids of tho
Blast Cube open showed a lower soore for rounds fired at 60,000 £¢, than for rounds
fired at sea level. This is an inversiocn of the results obtained in Phases 1 and 3
but parallels to rssults obtaincd in Fhaso 2 where firing was conductsed within an

- adroraft type gtructuwre, {Ses Appondix B)

IV CONCLUSIONS

b, An explosive mixture of RDX/AL 65/35 appsara to be ths optimum fillsr for
maximm blast darage from HEL alrereft amundtion. These results are applicable
only to the 4' APG Blast Cube or targets whose blast vulnerability msy be predicted
from this cube,

B, Blast effect in an elreraft typs strustima eavmat ba pradioted by an extension
of results obtained in blaat cube firing under the exlsting procedwrs, (See Appondix
E, Sestion 3},

v RECOMUENDATIONS

A. Comparative statie and dyrnsiic tegting againgt alrcraft type struoture to
determine relatlve Ljast, incendiary and fragrentation propartiss should be conducted
utilising the followlng explogive mixtures:

RDX-AL (65/38)
Torpex 30/35/35
HEBX~b
FOX~2
R. A mars definditive pooring syotem should be employed in blast cubd testing
at slrulated altituldes, %ns ordoting aysten allesd Lfor oo 1itéle latituda in thas
cooring of indlvidua) youndy, (Seo Appendix B)

[N Lo T M -
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Co Tt shovld bho nowed thag tha blagy auhn 1n deslaned only oo an Inotueaecal
w0 a8t rolative blapt offeot of varloun cxplosivo wixes undey rogirleted aomdltlons
and gengdoquontly, no attempt should b meds to axtend xosulis of blest cube Liring
with ths object of predioting blast effect of explosivas fived in alveraft type
aeructuren,

et

IS L OIS

PAUL L, O'MEIL
Project Engineer

APYROVED1
v ‘A 1o Pya L.
Wiam&l’t‘ .\Y"_/( -X/ (é/\:’v' // . f\’(/Q/n ,"rv"Lf
j AVIN 3, (OODJIN H. L. ROSENBERG
/Asgistant Mrector foxr Ensincering Testing Chiof, Texrminal
"1 volopmanty & Froof Services RBallistics Division
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APPBRDICES
APPEEDIX A = J(orrespondsnse
APPENDIX B = Desoription of Materiel and Hound~by-Round Data
APPENDIX ¢ = MHethcd of Computation of Results
APPENDIX D = Sumzarized Test Rasults
APPENDIX E - Blast Cube Prossdure and Analysis
APPENDIX P = (Graphs
APFENDIX G = Drawings
APFERDIX I = Adr Fores fassssmant Sheets

APFENCIX 1 = TFhotogrepha
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APPEXDIX 2

letter file 00471/2140 (30MM) (C), APG (C) 471/990,
dated 1b October 1952, Subjesct: Azaunition for 30xm
Guns, T121 and T182 - Progect T851-48, D/A Prionity 1-a
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APG{ o )471/990 iffico of the bk*.inf of Lridranea

00 L471/2140(c) {30mm)

t

s shiiy: Ve Co
HARG - L wd W L L retobor 1952

AT Arsandiion for 3Gmm Gapo, TIAL and TAGD - Projoct G148,
/% elordty led

™ Corvending Geusrnl
Cherdeen FEawing &’Gﬁd, e

le Cunfir:ing discuselon with li, Resenbor; of your station, 4t
15 re¢ uest d Lrot ‘bexdown iVruv Crowd, based upon rosults of irdupe
a;ainst alror:ft ond oirudstod alroreft tapmebts, cuboit oorvents Lad res-
crrendntions ccnoorning the dsslm of mproved high capacity, high ex-
nosive aicll, toether nith rpbehing 1 and practice cartrideoa, for use
in the 30me, e, TLAY ana T1E2,

2. The wesont fandly of spvaviitlon ifor thw T2l jun ie bLesed wpon
a 47000 sraln (aprroximatoly) jwojectile, bto e fired at 1200 rpm at a gz~
8l wloclty of 2,000 fpo axl o ppxdaam allowbllc averasye charber resuoure
of 40,000 poi {(psero). The camplote rowd angth should not expoed 7.314%,
Tt 1o anticlpaded that the TI71 o wiil beo utilissd for bamber tadl de-
fenso (wrposcl,

3o Tho ve.ent fardly of crmmnition for tic T2 mun s baeoed upon
a 34 zrain (&pgm:ﬂmwly) &cotoatilo, Lo o ired ot 1200 s at 2 nauss
cle volocity of ap?«mlmtol;- 3,00 £ps ad 2 maxime allowbls averags
charver pregsure of 40,000 pol {[1105080 Tha caplete round longbh should
not exmpoed 7,01L". Tho TIGR2 am ls intended for sarly install.tiom in
fightur aixrerift, To be carpatlble »ith siroraft jorfaixuce, the artainie
tion for this instullntion must be 30 desigiwd oy o os3eus saticfactary
wlld- tieo ntabllity and safely {or fursard firins fronm alioraft ot sea
lovol at Yaueh 1.4, and to mive optirum porforvance at altitudes of 20,000
to 60,000 foot ut Yaoh 1.8,

he The brsle osbjective of Llhw ostudy abouic e rn ingresse in the
veprrdnal ef cotivanais of tho I3 {op IIX1) eartiridyws without serious dep-
rad. tion of vellistic chcpacteriaticn, Ulnes, in ordar to roet plawmwd
tnstall tion ol cervice dotcs fée the TR mun, daeign of the aamnition
fa Lifs man st ba avsilable for relense to ;o -duotian by 30 Jww 1753,
fir=t cousidorution should be glven to that armimition,

S5« If feasible, notucl firlye wiinet alreraft showld Lo condvctbod
rlth o voed dosigms,
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AFPENDIX B

pescription of Materiel and

~by-Round Dats Sheets

Round

Section 1 - Phass 1

Ssction 2 - Phase 3
Phase 4

Section 2 -
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Section 1 - Phase l
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Phase 1

L, Test Ammunition

Two hundred seventy-eight (278) Shell (FEI) 30mm, T306%10, w/T263E8 Fuze locally

nodified for static detonatiofey 36 338 m!ind lorded as follows:
[ ,"'.“ H
é.‘.-; Nrm‘- 10 A

APG BASIC LOADING NO. OF
CONP, NO. EXPLOSIVE NOMINAL MIXTURE TECHNIQUE ROUNDS
1 Tritonal 20/80 AL/TNT Cast 20
2 AL =3 20/27/40 AL/TNT /RDX(AL/Comp EB) Cast 20
3 10/33/49 AL/TNT/RDX(AL/Comp B) Cast 20
4 HBX-1 17/38/L0 AL/TNT/RDX Cast 19
5 HBRX-3 35/29/31 AL/THT/RDX Cast 20
6 BX-6 21/29/45 LL/TWT/RTX Cast 19
7 Torpex (M) 30/35/35 AL/TNT/RDX Cast 20
8 Comp B L0/60  TNT/RDX Cast 20
9 Omitted from Test - same as Comp #1C Cast
10 RTA-1 35/29/7 ALs/INT/RDX Cast 20
11 MOX-28 AL 54%, NK, CIO,/TNT 90/10 4O%,
RDX/VAX 97/3 6%, Calcium stearate
2¥, graphite 1%. Press 20
12 RDX-AL 35/65 AL/RDX Prass 20
13 Torpex 30/35/35 AL/INT/RDX Press 20
14 Comp B £0/60 TNT,/RDX Press 20
15 INT 100% TNT Cast 20

x Atomized spherical aluminum of seive 20/200 mesh - No Ca Cl,

Note 1 - Compositions No., 1-10 and 15 were cast loaded. Nos. 11-14
were press loaded. All shells were loaded with approximately
520 gr. explosive, All shells were topped with RDX/wax 97/3
prassed 140 gr., cast 104 gr. and faced to a depth of .510%
.520" from noge of shell,

Mote 2 - A1l rounds squipped with T2A23RR Fuzas locally modified for static
detonation.
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eld Test HMaterio AEES ," q %L
1. Tro hundred aeventy-cgg ﬂ\éli‘e 8 gwn um plate (24 ST) .032* x 4' x 4'.

2, Two lundred ssventy-sight sheets alusinum plats (24 ST) 040" x 4! x 41,
3. Two hundred seventy-eight shests aluminum plate (24 ST) 064" x 4' x 4",

4. ‘Two hundred ssventy-sight shests aluminum plate (24 ST) .081® x 4' x 4%,

5. Two hundred seventy-eight M-36 blasting caps.

Fleld Test Equipment
1. 4' APG Blast Cube,

2. APG Stratosphers Chamber (no thermal control).

3. Datonator, Electric, M36A1.

B (“\ . o 1 4
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One hundred fifty (150) Shell, HEI, 3Qmm, T300E10, w/T23E8 Fuze locally modified
for static detonation by M-36 blasting cap and loaded as follows:

APG

COMP, NO.

F‘ [

op

BASIC
EXPIOSIVE

RDX

RDX-AL
EDX-AL
RDX-AL
RDX-AL
RDX-AL
BDX-AL

Avmynition Data

LOADIY 3
NOMINAL MIXTURE TRCINTOUE
10C% RDX Pr=3s
90/10 RDX/AL Press
80/20 RDX/AL Preas
70/30 RDX/AL Press
65/35 RLX/AL Press
60/40 RDX/AL Press
50/5C RDX/AL Press

Note 1 ~ Al]l shells were loaded with approximately 520 g, explosive.
A1l shells were topped with RDX/wax 97/3 pressed 140 pgr. and
faced to a depth of .510%-,520™ from nose of shell,

Note 2 - All rounds equijpped with T263E8 Fuzes locally wodified for
gtatic detonation.

Fleld Test Materiel

1. OUne hundred fifty (150)

2. One hundred fifty (150)

3, One hundred fifty (150)

4. One hundred fifty (150)

5 « One hundrad

Field Tegt |

1. £4' APC Blasl Cube,

sheets aluminum plate (24 ST) .032" x 4!
sheets aluminum plate (24 ST) Q40" x 4!
sheets alwninum plate (24 ST) 064" x 4!

shwets aluminum plate (24 ST) 081" x 4!

fifty (150) M-36 blasting cars.

2. APG Stratosphere Chamber (no thermal control).

3. Detonator, Elsctrie, M30AL.

CONFIDENTIAL
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A, Amnunition Data

Eight (8) Shell, 30ma, T3CCE1. w/T26228 Fuze locally modifizsd for statio
detonation by U-36 blasting cap and loaded with approximately 520 gr. MOX-2B (press

loaded) w/140 gr. 97/3 KIX/wax topoff faced to a depth of .510%-.520" from nose of
shell.

B, Fileld Tast Mataris)
1. Fight (8) eheets alwninum plate (22 ST) .032" x 4' % 47,

3

2. Eight (8) sheets aluminum plata (D4 ST) CL0™ x 4' x 4!'.
2. Eight (8) sheets aluminum plats {2/ ST) O™ x 4" ¥ 41,
4. Four (4) sheetsy aluminum plate (24 ST) .0€1% x 4' x (',
5. Eight {8) M-36 vlasting caps.

C. Field Test Equipmant
1. 47 APG Blast Cube.
2. AFG Stratosphere Chamber (no thermal control).

3. Dstonator, Electric, M36Al,
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COMPUTATION OF RESULTS
L veo o LR HE

All rounds fired in %::E;B%.B& "Gibd’ unider ‘a Plven sst of conditions, i.e,
exploasive filler and altituds, were averaged. A deviation from this average
for each round was determinec by addition and subtraction. The aritihmetic sum
of thess dsviations was taken and an average deviation determined. An allowable
spread of three times the average deviation was employed wherein scores of all
rounds bayond this spread were discarded on ths assumption that scores beyond
this region could not normally be expected under the given conditions, and that
their probability of occurrence was in the neighborhood of one in ten thousand.

Faxsmple s

APG Comp. #5 detonated at sea level.

Scores - 29 Daviations - 0 (29-29)
2 0 (25-29)
27 2 (29-27)
25 ' 4 (29-25)
2 0 (29-29)
31 2 (31-29)
25 0 (29-29)
37 8 (37-29)
26 3 (29-26)

22 3 (32-29)
204 22

Average: 204 2 10 = 29.4 or 29 Average Deviation: 22 4 10 = 2,2

Three times Average Deviation: 3 x 2,2 = 6,6 = Allowable Spread
Therefore, the value 37 is thrown out as this exceeds the allowable spread of

6.6, meaning the probability of this score occurring under the given conditions
is extremely small and cannot be expected.
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3 hew mpubed omitting the value 37,

A new avaxrage and spiread

Scores - 29 Daviations - 0O {29-29)
2 0 {29-29)
<z 2 (29-27)
25 4 (29-25)
. 0 {B-29)
k1 2 (31-29)
29 0 229-29)
2% 3 (29-26)
32 _3 (32-29)
257 14

Average: 257 + 9 = 28,6 or 29  Average Deviation: 14 + 9 = 1,553

Three times Average Deviation: 3 x 1,555 - 4.65 or 4,7

A1l of the remaining scores lie wilhin 4.7 of the average. Thus 4.7
becomes the Allowable Spread.

HI ST
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APPENDIX D

Summarized Test Results

Section 1 «~ Phase 1
Saction 2 - Phase 3
Section 3 - Phase 4
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11
12
13
14
15

ALTITUDE

Sea level
60,000
Sea level
60,000
Sea leval
60, 000
Sea level
60,000
Ssa lavel

Sea l1avel ‘

SBI level
60, 000
Sea levsl
60, 000
Seg level
60, 000
Sea leval
60, 000
Sas leval
60, 000
Sea level
60, 000
Sea level
60, 000

# See Appendix B
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TABULATION OF RESUITS - Phase 1

FAIR FAIR
ROUNDS RCUMDS AVERAGE AVERAGE ALLOJABIE
ALLOWED  DISALLOWED _SCORE  DEVIATION _SPREAD _
10 0 2.0 2,6 7.8
6 0 2.0 3.67 11
10 0 10.9 7.3 21.9
10 0 23.2 4.2 12,6
10 0 8.3 2,5 7.5
9 1 19,7 1.0 3.0
12 0 25.6 1.92 5.75
7 0 2.2 6.15 18.45
9 1 8.5 1.56 L7
10 0 33.9 4.7 14.1
10 o 9.0 2.4 7.2
8 1 3644 1.375 4.13
10 0 28.9 1.1 3.3
10 0 34.8 1.8 5.4
10 0 10.7 2,5 7.5
8 1 0.1 1.125 3.38
10 0 29.9 3.3 9.9
9 1 36.6 .89 2.67
8 0 1.2 1.75 5.25
12 e 37.2 1.5 45
9 0 3209 1-39 5‘67
a8 1 37.8 .75 2.25
9 0 31.0 1.78 5«33
9 1 37.3 2,22 6.66
9 1 1C.6 1,67 5.0
10 0 25.9 6,7 20.1
10 0 6.4 3.0 9.0
10 0 3.2 el 12,6

for w0 g Ul E
Uthies ﬁ&wénu% g &
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TABULATION OF RESUITS - Phasg

- N HITRG 1hL

ROUNDO ROUNDS AVERAGE AVERAGE ALLOVABIE  UNFAIR
CONP _NO % ALTITUDE ALLCWED  DISALLOWED SCORE DEVIATION SFREAD ROUNDS

A Seg level 10 0 10.8 1.6 L.B 0
B Sea lwmvel 10 0 20,2 1.8 5.4 4]
60, 000 10 0 37.0 .60 1.8 0
C Sea lavel 10 0 12.4 1.4 4,2 0
60, 000 10 0 37.7 1.5 L5 ]
D Sea level 10 0 28.7 1.3 3.9 0
60,000 1‘0 0 38:3 090 207 0
E & 12 Saa level 10 o} 32.9 1.89 5.67 0
60, 000 10 0 39.2 1.8 50 G
F Sea level 10 0 36.0 .80 2.4 0
60, 000 19 1 36.3 .84 2,53 0
G Sea level 10 0 34.8 1.0 3.0 0
60,000 20 0 37.3 3.7 11.1 Q

* See Appendix B

“g_ga.,w 1 ! hi,
bﬁw %g
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TABULATICH QF RES!'LTS - Fhase 4
' PR

g*é

L FAIR AT R

HIN I
ROUNDS ROUNDS AVERAGE
COME NO % ALTTTUDE ALLOWED DISALLOWED SCORE

With all sides of Rlast Cube iu place.

H Sea leavel 2 0 33
60,000 ft. 2 0 37
W
With ,081" side omitted.
Sea levnl 2 0 16
60,000 ft, 2 ¢ 8

£ Sse Appendix B,

#= In all firings, with four sides in place on cube, the ,081"
aluminum plate received 1ittle or no damage.
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APPENDIX
Blast Cube Procedure and Analysis
Section 1 ~ Blast Cube Set-up and Scoring

Saction 2 ~ Suggested Revision of Blast
Cube Scoring Systenm

Ssction 3 - Blast Cube Analysis
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Blast Cube Set-u; and Scoring
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%&iﬁ%‘h'f AND PROOF SERVICF S
BERDEEN PROVIL G CROUND, MARYLAND
STANDARD STATIC TEST FOR RELATIVE BLAST EFFECTIVFNESS OF 27usf &

30MM SHELL FOR COMPARISON OF VARIOUS EXPIOSIVE
FLLLERS

I OBJECT

The blast test is desigmed to compare explosive fillers for 27mm and
30nm shell by determining blast damage resulting from detonation in the APG
48" test cuve,

II DESCRIPTION OF TEST CUBE (See Dwg No. 2, Appendix @)

A. The 48" test cube consists of 2-1/2" thick steel plates at top
and bottom joinsed by fowr 3" square columns welded to the corresponding
corner of sach plata, £ 1-1/2" dia hole is drilled through the geometric
conter of the top plate, Fifty 3/8" studs are spaced equidistant around
the edges of mach side of ithe cube, Aluminum Alloy plates, with holes drill-
ed to fit the studs, are attached to the four sides of the cuba, Steel bars
whicl: also have holes drilled to fit over the studs are ;laced on the edges
of the cube sandwiching the side ylates hetween it and tha edges of the
gteel rlates or columns, The vars are serrated on dural plate contact side
to prevent plates from tearing out of their edge support. The bars are se-
cured to the cube by nuts, tightened with a torque wrench to prevent stud
breakage. A torque of 250 inch 1bse is generally sufflicient,

B. The aluminum 24ST alloy side plates used are .(G32", 040", 064"
+081" thick, one thickness on each side of the cube. The plates are weaken-
ed in a like manner by cuts starting in ecach corner and oxtending diagonal-
1y to within 9% of plate center. A 1/4" lole is drilled at the extremity
of sach cut to relieve stress concentrations at these jo0ints,

ITI AMMINITION
A, Shell, HEI, 30mm, T3006E1Q

B. Fuze, PD, T262E8 modifizd for astatlc initiation by Detonator, Elec-
tric, No. M36. o

The fuze is wodifisd for use with the elactric detonator by drilling a
hole thrauph the tip of v nese cover and hy rewoving the firing 14n and
detonator hoider, Ths rlactric detonator is then ineertad througls the hole
in the tip of the ™Mze afbtrr *the fuze ig attachad to the shell and fastened
by any tyna of adhasive laj. after saiding sure detonator i0 e eontact with
tooster explosive,
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STANDARD STATIC TEST FOR REIATIVE LIAST EFFECTIVENESS OF

IV PROC

A,

NN L 30MM SHElL FOR COMPARTISCK CGF VARIOUS
EXFLOSIVE FILLERS

mss - CONFIUERTAL

The shell, with de ma Lor attached, is inserted through the hole

in the top ;late tu the geometric center «f the cube, shell axis remsining

vertical,

B.

fuze end up. The charpge is statically detonated in that position,

A ninimum of 5 samples of each filler under test will be detonated.

When more than ore filler iz being tested, single rounds of each filler will
be detonated alternately throughout the test to minimize any effect from
changes in test conditions on average resulis,

racordad
from the

The damsge to the sides of the cube is svaluated and numerically
uging the following wethed., In any case whare a panel tears loose
gtuds the results will te disregarded &« a substitute rd. detonated.
1. The maxinum damage evaluation for the 4 sides of the cube is 80.
2, The maximum daiage evaluation for aach sids s 20,

3. The maximwn damage evaluation for each panel secticn on & side
1s 5.

L. The panel section btlown out to a position (from B to A on sketch)
180° - 270° frowm original josition is evaluated as 5,

5. A psns. section blown out i+ a josition 90° - 180° from original
position (€ to B) is evaluair? as 4.

6. A panel sectic:. blown out to a poxition 45° to 9(° from original
pogition (D W C) is evaluated as 3,

7. A panel section severed from the other panels but blown out less
than 45° from original position (E to D) 1s evaluated as 2.

8. A panel =ection having a crack of 1" o~ more is evaluated as 1.

B
!
]
i
A cmmm——C
\
\
\
\
D
g‘x" i 2:1 ... . ‘g k"l
5,»“51,3:55 a*j" ot ;ﬁéﬂa,, 5
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CANDARD STATIC TEST FCH REIATIVE BLAST EFFECTIVENESS OF
A & JOMM SIEL L FOR CCMPARISON QF VARIOUS

Vv DATA TO BE RECORDED

Rd. Tyrpe
No., Flller Filler 1 2 2 4 Total 1 23 4 Total 1 2 3 4 Total 1 23 4 Total Total

(1)

(2)
(1
(2)
(3)

(4)

EXPLOSiVE FILLERS

T S A |
oy T '.:z

1‘,1 ~_,‘ “il‘

Following is a list oh i QA ﬁé‘"{ra“cbi‘ded mth the suggested fom,

Shell Nomenclaturs & Lot No.
Rize Nomenclature & lot HNo.

Weight

of 032" Panels ,045" Panels

(3)
Test round nuiber

Identification of

Numerical Demsra Evalustion
.064" Panels

poa

,081* Panels

7’.\
Y

axplosive filler

Datonator Yomenclature & lot No.

The actual total weight of axjlosive filler contained in shell body.

When a top off of different explosive or a composite filler is used
such should bs noted at bottom of data sheet.

The numerical damags evaluation for each panel of each side, total
for each side and total for all four sides.

i

3
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Saction 2

Sugpested Reavision of Blast Cube Scoring System
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Nriei HAL

A. Suggested Revision oaaga Gube Sgoring System

i. In many instsnces during the firing of this test, it was felt that the
present blast cube storing system did not gilve a fair compari son betiween rounds.
The current scoring outlined in the previous section gives a value of one (1)
for any plate segment with a crack of 1" or mora., Segmeni displacsments as
shown here pgive gcoree of AB= 2, BC = 3, CD = /4, DE = 5:

>
i
N\
\
\
b
A

2. It was observed that many rounds did no more than cause 1™ or 2% cracks
in @ given plate segment, while other rounds caused extensive rips and tears
without any displacement of the segment; yet the present system adsigns identical
fcores, Also, many rounds would displace a segment to a position just within &
the DE or 5 area, whils other rounds with obviously greator blasi effect would
actually ®plaster® the segment along the EO line destroying the plate's ability
o spring hack or "reaking 4ts back™ so-to-spsak. In spite of this obvious
differenca in blast strength, the jyroject enginesr would be constrained to score
both rounds as 1f they possessed ~quivalent blast strength. With this in mind,
it is suggested that the scoring oystem be modified as follows:

g o
i\, /
G \;,\e"l/
< — \‘{-Q_ﬂ—c
H ,e’ \ )
aN\
N
N
B
£3 8, v, ¢, d, 8, £=45° Ly = A°
AB = £ BC = Ch =6 DE =7 EF = 8 FGC =9 G2 10

Segment with ciracks, rips, and tears but not displaced to be scored 1, 2, or 3
according to ths saverity of blast crack damspe. It ls felt that this suggestion
if folloved will plve more uniform ccores and provide for sharper discrimination
between the relative blast sffectiveness of various explosive mixturss,

imm Lol
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Section 3

Blast Cube Analysis
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A. Blast Cubs Analysis ik Babwnss i 20 sba

1. Lack of correlation between the results of yrsvious teats in aireraft
structures and blast cubes was demonstrated in Phases 1-3,

Founds fired in the dBlast cube show an increass in effectivenesas with
inereasing altitude, whils rounds detonated in aircraft structures show a
decreass in affachiveness with increasing altitude (See Firing Record P-60189
Project TB3-0226A - Blast Effect of Bare Charges on Aircraft Structuress at
Various Low Pregsures Simulating High Altltudes).

2. It was suggested that the raason for this conflict might be In the
fact that an aircraft structure is never a completely closed system, whereas
the blast cubs doss constitute eusentially a closed system, It was predicted
that blast cubs firing with one side of the cubes removed for venting purpcses,
would give decreasing scores with increasing altitude. In Phase 4, this pre-
diction was testsd and confirwed.

3. The following argument 1s submitted as a possible explanation of this
phencmenon, At sea level in the blast cube, part of the force of the explosion
is dissipated as heat in setting the surrounding atmogrhere in motion., When
the blast wave and expanding sxplosion products reach the side of the cube, not
only must the resistance of the aluminum snheet be overcome, but the pressure
of the air ocutside the cube as well., In a vacuum the expanding explosion
products reach the cube bouncaries with perfect efficiency aince no atmosphere
is pregent to hinder the action, In addition, the walls lack the added support
of the surrounding atmosphere, As a conssquence, as altitude increasss and a
vacuum 1is approached, increasing blast damage may bs expected.

4. The argument applies only when the cube is completely enclosed and the
explosive force must pass through the cube walls, T1f one wall is omltted, a
significant amount of the explosive force will be vented through this opening.
As a result, the peak rressure against the walle (a combination of explosive
products, blast wave, and reenforcement of the blast wave by reflection from
opjosite and adjacent walls) will be considersbly lower and, of courss, cannot
be maintained for any significant length of time. If this opening is restricted
in any manner the venting will be reduced with resultant intensification of
both the strength and duration of pesk pressure, causing greaster damage. A
subtls but hardly negligibls way of restricting this vent would be by the
presence of air. At sea level, the sir serves to confine the explosive foros
causing a slightly higher peak pressure and maintaining this peak for a brief
period., At simulated high altitudes, the lack of air increases the venting
sffect, therebty decreasing blast damays. From results obtained in Phase 4, 1t
mist be concluded that the increased wenting effect at high sltitudes, overrides
the tendency toward higher scores caused by lessened resistance of atmosphers
surrounding the cube walls,

51

CONFIDENTIAL



CONFIDENTIAL

ﬁ'A B g Pty
| @ﬁm CRETE
SUNRE T g% &
5. As previously stated, tho foropoing id orfered as o ratlonsl exnlanatlon
for obzerved pheneroni, Sinco 1iwide it mewm abouy true cauye and effect have,
it io eniirely posslibdlo that this crgument only partly explains the facte, With
thia in mind; it 18 suggested that a program bo institutod to dstermins the
raason for this behavior thoush various instrwementsd testz, It is balieved

that with information gained eem such topts, ccoving and desipgn modifications

in tho hlast ouba and blast cubs proceduwo, cowld be incorporated, thus rendering
tho bingd evbs a raliable and va

dvoble tool in the prediciion of blast results
in advaeraly Gypo stinevivas, :
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APTEMDTY F
draphs

1. Cormparison of Results (Phass L)
2. Effect of Altitude on Blact (Phasa 3)

3. Effmct of Blast Cube Modification on Blast (Phase 4)
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APPENDIX g

Lrawings

1. Test Set-up
2. Blaat Cu.e Sketch
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STATIC FIRING AGAINST AIRCRAFT-TYPE STRUCTURE
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ROUKD NUMBiER1 One

DATEs

1 February 1955

ASSESSORSs M/Spt. A. W. HAMMER, M/Set., ¢, T. Bove

SHELL

TYPE: 20mm, IIEI, T282El, Statically Detonated

AIRCRAFT: B=-29 Outer Wing lunel, Outboard of Station 699

LOCATION OF CHARGEs Inside right wing, 12" aft of rear spar, midway

between teop and bottom skin at Staticn 7Ll.

SIMULATED ALTITUDEs Sea levsl

BLAST s

HOTE:

Destroysd right wing of trailing edge, top and bottom skin, and

ribs between Wing Stations 711 and 7L7. Tore loote *railing edge,
top and bottom skin bstween Stations 7),7 and 761. Ballooned (one
inch maximum) teil ribs at Stations 74,7 ard 7%1. Structural and/or
projectile fragments cut two 1/2- by 3/L-inch hoies, three 1/2-inch-
diameter holes and five holes of less than 1/2-inch diameter in
tail rib at Station 747. also cut a 1/2-inch-square hole and a
1/4- by 1/2-inch kole and two 1/L-inch-dismeter holes in rear

spar web,

Allzcron was not installed
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STATIC FIRING AGAINST AIRCRAFT-TYPE STRUCTURE
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ROUND: Number Two

bATE: 1 February 1955

ASSESSORSs M/Sgt. A. W, Hammer, ¥/Sgt. . T. Bove

SHELL TYPE: 20mm, HEI, T282El, Statically Detonated
AIRCRAFTs B-29 Quter ¥inpg Panel, Outboard of Station &9

LOCATION OF CHARGEs Inside right wing, 12" aft of rear sper, and midway
between top and bottom skin at Station B00.

SIMULATED ALTITUDEs GSea level

BLAST: Dastroyed ripht wing trailing edge tor and bottom sgkin and tail ribs
between Wing Stations 795 and 819. Ballooned (one inch maximun) wing
trailing edge ribs at Stations 819, 795, 780 and 790. Tore loose
and peeled back wing trailing edge, top and bottom skin, between
Stations 771 and 795. Lightly ballooned (one-half inch maximum) rear
spar web between Stations 795 and 819. Structural and/or projectile
fragments: out a 1/2-inch-dianeter hole, a 1/L-inch-diameter hole,
and three holes of less than l/L-inoh diameter in rear spar web; cut
a 3/l;-inch squars hole, a 1/2- by 3/Li-inch hole, four 1/2-inch-diam-
eter holes and four holes of less than 1/2-inch diameter in tail rib
at Station 819; and cut a 3/Li-inch-diameter hole, three 1/2-inch-diam-
eter holes, three 1l//~inch-diameter holes, a 1/~ by l-inch hole,
and a 1/4- by 1/2-inch hole in tail rib at Station /95.

NOTEs Jjdileron was not installed
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STATIC FIRING AGAINST AIRCRAFT-TYPE STRUCTURE

CORFIDENTIAL

ROUND - HRBIERs Throe

DATE1

1 Fabruary 1955

ASSESSORSs M/Sgt. A. W, Hammer, M/Sgt. C. T, Bove

SHELL TYPB: 20mm, HEI, T282B1, Statioally Detonated

AIRCRAFT: B-20 Outer Wing Panel, Outboard of Station 699

LOCATIOR QF CHARGE: Inside right wing midway between front and rear spars

and two inches inboard of Wing Station 7L7.

SIBULATED ALTITUDE: Sea Level

BLAST s

NOTE s

Ballooned {four inches maximum) right wing inter-spar bottom akin
end struoture between Wing Stations 699 and 771, tore loose and
ballooned (three inghes maximum) inter-spar ribs at Station 723

and 747. Structural and/or projectile fragments: cut a thres-inch-
triangular hole, two l- by 2-inch holes, three l-inch square holss,
nine 1/2-inch~diameter holes, snd five holes of less than 1/2-inch
diameter in wing top skin; cut four 1/2- by l-inch holes, six
1/2-inch-diameter holes and six holes of less than 1/2-inch dinmeter
in inter-spar ribs at Stations 723 and 747; cut a ragged two~ by eix-
inch hole, & one- by two~-inch hole, two 1/2- by l-inch holes, four
1/2-inch-di smeter holes and ten holes of less than 1/2-inch diameter
in wing bottom skin, severing two atringers and fifty per cent
severing one additional atringer; cut two 1/2-inch diameter holes

in rear spar web; and out two 1/l~inch-diameter holes and three
holes of less thun 1/L-inch dismeter in front spar web,

Damage from this round was combined with damage from Round L.
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ROUND HRBER: VFour

DATEs

STATIC FPIRIHG AGAINST AIRCRAFT-TYPE S5TRUCYTURR

g
1 “
S

g i QLLULALED ALTITUDE: Soa level

1 Fabruary 1955

ASSESSORSs M/Sgt. A, W, Hammor, M/Sgt. C. T. Bove

S,

AIRCRAFT

PYPR:  20uam. HEI, T202El, Staticnlly Dotonated

=29 Outor Wing Panol, Outboard of Station (99

LOCATIOH OF CHARGE:s Insido right wing, midway botwoon fromt and resr spars,

BLAST

XOTAs

and 8ix inches inboard of Wing Stgtion 795,

Lightly ballooned (i/2-inoh maximum) right wing inter-spar, top skin
and structuros, between Wing Statione 7l7 and 819, popping loose
approximatsly thiriy rivets atleching skin to stringer: balleoned
(four inches maximum) right wing intar-spar bottem skin and structuves,
severing two stringers, between Stutions 7,7 and B19; fifty por cent
sovorod and tore lcose inter-~spar rib at Stetion 79%; tore loose and
ballooned (two inches meximum) inter-apsr ribs at Stations 771 aad
819, Structural wnd/or projectile fragments cut a ragged i3- by
6-inoh hole, & one-inch-diameter hole, a ome-inch triangular hole.

= ons-inoch-3aquars hole, twc l/ha by i-inch holes, two 1/2-inch-diameter
holes, and twolve holes of less then 1/l;-inch dismeter in wisz bottom
skin; cut two 1/2-inch-dismeter holes and six holas of less +h&n 1/2-
inch diameter in rear spar web; cut & one-inch triangular hole, two
1/2-inch-dianeter holes, and thres holes of leas than 1/2-inch diameter
in inter-spar ribs at Stations 819 and 795; out a 1/2-inch-diemeter
hole and threc holes of less than 1/2-inch diameter in front spar web,

Damage from this round was compounded with damaye from Round 3.
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STATIC FIRUNG AGAINST AJRCRAFT-YYPE STRUCYURK

ARG AL AT REOR 1
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ROUND UIRIHKR: Iive SIMULATFD ALTITINEs Soa lovsl

DATE: 1 Fshrunvy 1955

L9AV300RA: NSk, éa ¥, Demmeyr, M/ﬁgta e Te Bovo

SURLL PYPBs  20em, HBI, T232B1, Gtatically Detonsted
AIRCRAFT2 B-70 Outer Wing Panel, Outhoard of Station 699

LOCATION O™ PHARGE: Inside right wiinz tip, midway between front and rear
gpars, and five inches outboard of Wing Statien 831.

pLASTs Partially deatroyed, tore loose, and peeled back right wing tip,

" top and bottem inter-spar skin, botween Wing Stations 819 and 0L2;
partially destroyod end severed inter-spar rib at Station 831; fifty
per cent eevered and valloonsd (three inches maximum) inter-spar rib
&t Station 8423 severed wud tors loose inter=-spar rib at Statioa 819
severed wing tip, front spar, six inchzs cutboard of Statione 819;
ballovned {one inch maximum) wing tip, top and bottom skir, from rear
spar to 2, inches aft of ssme, and betwean Stations 819 and 850;
popped looee and ballconed (two inches maximi=) wing tip, top and
botiom skin, snd structures, from leading sdge to twenty-four inchss
aft of rear spar amd between Stations 8;2 and 850; bellooned wing tip,
rear spar web, botwson Stations 819 and 84,2, Structural and/or
projectile f{regrments cut a three-inch-aquare hele, two 1l- by l=imch
holes, three l-inch-syuure holes, three 1/2-inch-dismeter heles and
ten heles of lesg than 1/2 inob diametes in wiug tip, top and bottom
skin, between Statione BLZ and 650; ocut four heles of iess than 1/2-
inch diamoter in wing tip, rear sper.

NOTEs Allsron was not installed,
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ROUND WIBIBRR2 S51x
DATE: 10 February 195%

ASSESSORs M/Sgt. A. W. Huamer

SHBLL TYPRs:s 20mm, HRY, T20Z2El, Statically Detonated
AIRCRAFT: B-29 Outer Wing Panel, Outboerd of Station 699

LOCATION OF CIIARGEs Irnside left wing, ten inches outboard of Vilng Station
723 and midway hetwesn front end rear spars,

SIMULATKD ALTITUDE:s 60,000 Feet

BLAST: Dalloomed (throo inches maximum) left wing inter-spar, bottom skin
and struotures, severed one stringer between VWing Stations 699 and
7L7, buckled (thres inches maximum) and tore loose inter-spar ribs
at Stetions 723 and 735. Projeotile fragments out two 1/2 by 3/l
inch holes, & 1/2-inch-diametcr hole and twe 1/L-inoh-dismster
holes in rear sper web; cut thrae 1/P- by l-inch holes, two 1/2-
inoh-syuare holes, a 1/2-inch trianpgular holu and twalve holes of
lesa than 1/2-inch diemeter in inter—-spar riba st Stations 723 and
7353 cut two l/h-inch-dinmator holes in froat spar web; cut e
one-ingh-snuare hole, two l-inch *rienpular holea, two 1/2- by
3/li~inch holes, two 1/2-inch-diameter holes, three 3/8-imch-diameter
holes; and seven l/L-inch-diameter holes in wing inter-spar, top
skin; out & cne- by iwo-inch hole, a 3/Li~ Ly i-inch hole, a 1/L-
by ly-inch hele, six 1/2-inch-dimmetor holes, and epproximstely
twenty holes of less than 1/2-inch-diameter in wing inter-spar
bottom skin.

NOTBs CDCamage from this round compounded with damage f{rom Round Seven.
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BALhi e e
AR HREEN RN

P -idii
AR

Y

RO NIMBEN2  SHeven

DATE:;

I8 Voo
LY X rriry

v OO0

i
LE AR TR N VAV

ASSESSORs  M/Sgi. A. #. Heumer

SHELL TYPEs 20em, HRI, T20281, Ltatically Detonatod

AIRCRAFTS B-29 Oubter ding lenel, Outboard of Station 699

LOCATION OF CHARGE: Inpide left wing, midway betweesr front and rear spars,

rnd aix inches outboard of Wing Station 771

SIMULATED ALTITUDE: BSixty Thousand Feet

BLAST ¢

ROTE:

Hallooned (throe inches maximun) left wing inter-spar bottom skin

end atructures, bhetween Wing Stations 735 ard €1G; lightly balloouned

(l/he.{nqh [n,_q_’-gir\‘m) w_i_ng j_ntar»npar: ‘('.OIE 3}{1!’1, betwezen Stations 735
and 795, popping loose threo rivete attaching top skin to rib;
bucklsd (two inches maximum) and tore loose inter-spar ribe at
Stationa 771 and 79%., Projectile fregmenty seventy-five par cent
severed one wing tup skin stringer; seventy-fivo per cent severed
one ving bottom skin striugor; cut a two-inch-square holo, a l- by
e-inch hole, a one-inch syuare hole, a 3/1i= by l-inch holo, two
3/li-inch-squares holas, & 3/8- by l-inch hole, three 1 2-inch-
diwiotor holes and twenty holec of loss than 1/2-inch dismester in
wing incor-spar top skin, out a ragged two- by eight-inch hole, a
two-inch trismgular hole, a 1/2- by 2-inch hole, two l=inch trian-
guler holes, a 1/li~ by l-inch hole, four l-inch-s:uare holeos, aix
1/2-inch-dismeter holes, and ninsteen holes of less than 1/2-inch~
dipnstar in wing intor-spar, bottom skin; cut a 3/li~ by 3-inoh
hole, a 3/li~inch triangular hole, & 1/2- by l-inch holo, and thres
1/L-inoh~diametor holes in roar spar web; cut a one-inoh triangulayr
hole, a 1/2- by l-inch hole, two 1/2«inch trisngular holes, und &ix
holes of lsss than 1/)i~inch diemeter in inter-spar ribs.

Dunmage from this round compuunded with Round Nwaber 6.
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STATIC FIRING AGAIXNSTY AIRCRAVY-TYPE 3TRUCTIURE

ROUND NWMBER: FEignt SIMULATED ALTITJDE: Sixty thousand feet

DATE:

10 February 1955

{.‘ THi.
gg%&ﬂ\ﬁi P e o

ASSESSCR: MW/ Sgt. A. W. Harmer

SHELL. TYPEs 20mm, HEI, T2B2El, Statically Detonated

AIRCRAFT: B- Outer ¥Wing Fanel, Outboard of Station 639

LOCATION OF CHARGEs Ipside left wing tip, midway between frent and rear spars,

BLAST:

and two inches outboard of Station 831,

Dest royed and/or peeled back left wipg tip, tov and hottom inter-zpar
skin, betwsen Wing Statlons 819 and 842; partially destroyod inter-
spar rib at Statior 831; buckled and ballooned (two inches maximum)
inter-spar rib at Station 819; lightly buokled (ons inoh maximum)
inter-apar rib at Station BL2; buckled (one inch meximum) front and
rear spar web including top and bottom angles between Stations 819
and 842; lightly balloonod wing tip, lsading edge, top end bottom skin,
from leading edps to front gpar and hetween Stations 819 and B4L2;
buckled and balloonsd (one inch maximum) wing tip, top skin, between
Stations 819 and 8,2; snd from rear spar to twenty-four inches aft

of semo, bhalloonsd (one inch maximum) wing tip, top and bottom skin,
netween front and rear sparc and be*ween Stations 842 and 850, Struo-
tural and/or projectile fragments cut: a 3/li= by l-inch hole, a 1/2-
by l-inch hole, a 1/2-inch-squaro hole, and nine holes of less than
1/2-inch dismeter in inter-spar rib at Station 842; cuti three
1/2-inch-diemeter holes and six holes of less than 1/2-inch diameter
in inter-spur rib at sStation 819; cuts %wo 1/2-inol-diameter holea
and four l/hninch-diamator holys in rear spar web; cuts a l-luch
triangular hole and a 1/L- by l-inch hole in fromt spar web; cut:

s ragged li~ by 3-inck hole, & two-inch trisngular hole, two 1- by
2-inch holes, two l-inch-syuare holos, a 1/2-inch-diameter hole, and
nine holes of less than 1/2-inch dimmeter in wing +ip, top and bottem
skin, betwsen Stationg 8L2 and 8%0,



STATIC FIRING AGAINST AIRCRAVT-TYPE STRUCTURE

RGUND NBxR:s Nine

DATE1

10 February 1955

ASSESSORe M/Sgt. A, W. Hammer

SHELL TYPBs 20mm, HBI, T282El, Statioally Detonated

AIRCRAFTs B-29 Outer Ving Panel, Outboard of Station 699

LOCATION OF CHARGEs Inside left wing, ten inches aft of rear spar, and

ten ianchec outvoard of Wing Station 723,

SIMULATFD ALTITUDE: Sixty thousand feest

BLAST

Partially destroyed, tore loose and peslsd back left wing, trailing
odgs, top and bottom skin, and struotures from rear spar through
trailing edpe and between Wing Stations 699 and 751; buckled {(two
inches maxinui) and tore lovae tall ribs at Stations 721 and 7L7;
destroyed taill ribs at Stations 731 and 741; ballooned (1/2-inch
maximun) rear spar web between Statione 721 and 7L7. Struotural
and/or projeotile fragmentas cut three 1/?-inch- jameter holes and
six 1l/l-inch-diametor holes in rear spar web; cut a 1/2- by l-inch
hole, ten 1/2-inch-diameter holes, and twenty holes of less than
1/2-inch-dismeter in tail ribs at Stations 721 and 747; cut a 3/l-
ineh trisngular hole, three 1/0-inch-gsquare heles and 13 holes of
le3s than 1/lj~inch-diameter in tail ribas at Stations 751 and 761,
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DATEs

STATIC F1RING AGAINST ATRCRAFT-TYPE STHUCTURE

1= February 1955

ASSESSORs M/Sgt. A. %, Hammer

SHELL TYPE: 20mm, HEI, T282El, Statioally Detonated

AIRCRAFT: B-29 Quter Wing Panel, Outboard of Station 699

LOCATION OF CHARGEs Inside left wing, ten inches aft of rear spar, and

8ix incheos outboard of Wing Stationa T795.

SIMULATED ALTITUDEs 3Sixty thousand fest

OLAST 2

Destroyed and/or peeled beck left wing, trailing edge, top and
bottom skins and structures from reer spar to treailing edge and
from six inches inboard of Wing Stations 795 and 819; destroyed

+tail ribs at U, ations LU0 and 810; fifty per cen® severed amnd buckled
{two-inoch maximum) teil rib at Station 819. Buckled (one inch
maxioum) tail rib at Stetion 795, ballooned {eight inches maximum)
and tore loose trailing edge, top and bottom skin, including tail
ribs from rear spar to trailing edge and from Station 7L7 to six
inches inboard of Station 799, Ballooned (l/L-inch maximum) rear
spar weu between Stations 795 and 819, Structural and/sr projeo-
tile fregmentss out a 1/L- by 1/2-imch hole, four 1/L-inch-diameter
holes and one hcolie of less than 1/L-inch diameter in rear spar web;
cut a lg=inch trisngular hole, a 1/;- by l-inch hole, three 1/2-inoh-
diameter holes, and twelve holes of less than 1/2-inch-diameter in
tail rib at Station 0819; cut a one-inch by lz-inch hole, two 1/2-inch-
diametar holes, two 1/L- by 3/L-inch holes, end six holes of less
than 1/2~inch-diameter in *ail rib at Station 795, cut two 3/L-inch-
sjuare holes, *hree 1/2-inoh triangular holes, a 1/L- by l-inch hole,
and fourteen holes of lzss than 1/l~inch-diaseter ip tail rib at
Station 721; out o L1/2- by *hres-imch hols, a 1/2- by l-inch hole,
two l-inch-siyuare holes, 8ix 1/2-inch-dismeter holes end numerous
liolea of less than 1/2-inch-diameter in wing, trailing edge, bottom
skin; cut a 1/2- by two-inch hole, & 1/2-inch-diametsr hole, @ 1/4-
by 3/L~inch hole, and three holes of less than 1/li~inch-diameter in
wing, trailing edece, top skin,



B6642 2 ABERDEEN PROVING GROUNoa 16 February 18&d
Project o, TB3-043f, Static Blast, 20w va B-29 Wing,
20mm sStatic Hlast at seoa level within . ~-29 wing gsectione.
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B6643 8 ABERDEEN PROVING GROUND $ 16 Welruary 1055

’roject lio. T33~0438. Static Blast, 20mm vs 2-29 Jing.
20mm 3tatic Blast at soa level within B-23 wing section.



BEG44 8 ABERDEEN PROVING GROUND & 16 Febpuary 1¢55
Projsct lio. TB3-0438. 3tatizc Dlant, 20rea vs 3=20 Wing.
20mm Static Rlast at 60,000 4, simulated altitude within B-20
wing section.




BGBAS
’roject

20m

wing,

& 4BERDEEN PROVING GROUND 8 16 Februar. 1955
ine TEZ-N438, 3Static Blast, Zna ve B-22 Ving,
static Blast at 60,000 fE. simnlated altitude within H-2¢

anction,
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