UNCLASSIFIED

AD NUMBER
AD390746
CLASSIFICATION CHANGES
TO: UNCLASSI FI ED
FROM: CONFI DENTI AL

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution: Further dissem nation only as

di rected by Aberdeen Proving G ound, MD, 30 OCT
1951, or higher DoD authority.

AUTHORITY

ARRADCOM | tr dtd 26 Dec 1979; ARRADCOM I tr dtd
26 Dec 1979

THISPAGE ISUNCLASSIFIED




n1ed

Aﬁ' 3@
uagﬂ!ﬁﬁ”ﬁmg

WARY IN®
‘n‘ﬂ! mc ’}‘%
o 0Lt M

secuRttY RE
00 £200.

REVIEY OH




UNCLASSIFIED

Ay 390 /46

CLASSIFICATION CHARNGED

to: UNCLASSIFIED -
rrov CONFIDENTIAL _

AUTHORITY: Ll
ARRADCOM L+C .
Ao hee 70

UNCLASSIFIED




THIS REPORT HAS BEEN DELIMITED
AND CLEARED FOR PUBLIC RELEASE
UNDER DOD DIRECTIVE 5200,20 AND
NO RESTRICTIONS ARE IMPOSED UPON
ITS USE AND DISCLOSURE,

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED,



T

DISCLATHER

Z @
e

s

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




SECURITY
MARKING

The classified or limited status of this repoit applies
to ecach page, unless otherwise marked.
Separate page printouts MUST be marked accordingly.

THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18,
U.S.C., SECTIONS 793 AND 794. THE TRANSMISSION OR THE REVELATION OF

{XS CONTENTS IN ANY MANNER TO AN UNAUTHORIZED PERSON IS PROHIBITED BY

NOTICE: When government or other drawings, specifications or other
data are used for any purpose other than in connection with a defi-
nitely related government procurement operation, the U. S. Government
thereby incurs no responsibility, nor any obligation whatsoever; and
the fact that the Government may have formulated, furnished, or in any
way supplied the said drawings, specifications, or other data is not
to be regarded by implication or otherwise as in any manner licensing
the holder or any other person or corporation, or conveying any rights
or permission to manufacture, use or sell any patented invention that
may in any way be related thereto.
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Priority: 1A

FIRST “ZPORT ON TEST OF SHOT, AP, 105 12f, T182

o

FIRST R=PORT ON PROJTCT TAl-1503

DATES OF TEST: JANUARY - “EPTEMBER 1951

—ﬂe .,Ji\ec‘f‘;\)e A %a (eloesé-r@ r

m a gramulation and propelling charge fo: the Gun, 105 :m, T14C using
the Gun, 105 rm, TS5 and to investigate the firing, flisht and armor penetrating
characteris:ics of Shot, A?, 105 mm, T182,

2

SULARY

A propelling charge, using T12 propellg;t , Tas es*ahlished for the T182 shot .
in the T571 gun which resulted in a muzzle velocity of 3500 feet per secornd at
a pressure of 46600 psi, The accuracy and Torm factor for the T182 shot were de-
termined and a preliminary investigation made ~f the armor penetrating copability
of the shot,

COVCLUTTIONS

It is condluded that the shot as submitted by Frankford Arsenil are generally
satisfactory, | If further development of the shot is desired, additional firing
tests mst be pade to extend and confirm the data gained in these trials, Tt is
also conclu.ied that, using a T12 propellant with web abrut ,085", a mzzlc welocity
of 3500 feet per second may be obtained at a pressure level of about 477000 psi,
in the TS5 gun,

RECOM TIDATIONS

It is recorrrended that future tests of the T1t'2 sho' be concerned vith com-
ponent securit; under extreme condit'ons of pressure and temperature, with armor
penetration over a range of conlitions, and with additional accuracy firings,

A T12 propellant with veb ,025" is rscorrended as the powder for use
with the T18¢ snot, and this 66 ranuht o of powder should be availatle for

future tests of the shot, i D E NTI Al:.
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I INTRODUCTION
A, DISCUSSION

Interest has been revived in the Gun, 105 mm, T5E2, for use as a tank-
mounted weapon, and also in the development of a new weapon - Gun, 105 mm, T140,
Te increase the effectivensss of the TS gun &nd to develop a satisfactory projectile
for the T1,0 gun, the Ordnance Office requested a series of firing trials, These
Arials were to be concerned with the investigation of an ammor piercing shot for
flight and penetration characteristics, and to develop a propelling charge for the
shot in the TS5 gun which would serve as a preliminary step in charge .develorment
for the T140 gum, The projestile used for the tests was designated Shot, AP,
105 m, T182, The T182 shot were to be made from existing Shot, APC, 105 mm,
13221 by removing the cap and replacing the windshield,

B, REFERENCES
The tests reported herein were authorised in letters 0,0, 471,14/58(c),
400,112/1785(¢c) and 471,14/80, This is the first repart on Shot, AP, 105 mm, T182,
Copies of the correspondence are contained in Appendix A,

II DESCRIPTION OF MATERIAL (REFERENCE, AFPENDIX E)

A, Shot, AP, 105 mm, T182, Three types of this shot were fired, arbitrarily
desiguated T182(A), T122(B) and ‘T182(C). A1l the shot were originally T32E2, APC
projectiles, T182(A) were shot modified at Aberdeen Proving Ground, For these
shot, the eap and windshield were removed from the T32E2 shot, @n some of the

shot the windshield was replaced by brasing to the shot body, and on the remainder
the windshield was not rerlaced, It wac: believed that the heating required to bLrase
the windshield might affect the hardness of the shot ogive and thereby bias pene-
tration results, For short range firing against armor for ballistic limit deter-
minations, the unwirdshielded shot were used, For the firing against plate at 1000
yards range the shot with windshield were used, primarily as spotting rounds,
7182(B) were T32E2 shot modified at Frankford Arsenal, Theap and windshield

of the T32E2 shot were removed, On a portion of the shot the steel windshield was S
replaced using an adapter to fi% the ogive to the windshield, These shot weighed
about 36 pounds, On the remainder of the shot, an ~2lumirum windshield was fitted

to the shot without an adapter and attached by means of plastic cemsnt, These shot
weighed about 35 pounds, T182(C) were T32E2 #*.ot modified at Frankford Arsenal,
The cap and windahield were removed and also ocne-=ha)f of the nose of the shot,

The note was removed by a cut parsllel to the shot base to give = flat nose, with
the flat heving a diameter of 2,8°, The shot length was about 9" with a weight of
32 pounds, No windshields were attached to the shot and they were used for short
range firing against ammor plate,
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B, Shot, HVAP, 105 mm, T29E3 and T29E4, These shot are of the composite-rigid
type Sabot and are assembled with a 10 pound tungsten carbide cure,

C. Shell, HE, 105 mm, T3(E3 (Inert loaded), Egpty shell were loaded to 346
pounds with an inert mixture, The design of the shell at the base and rotating band
is the same as that for the T3253 shot,

ITT DETAILS OF TEST (REFLRENCE, FIRING RECORD P-48560, APPENDIX C)

A, PROCEIUERE

The tiring trials were divided into two general phases; the firsti was
concerned with powder charge establishment and the second with armor plate pene-
tratim, During the powder charge phase, data was gained on the flight and accuracy
of the T182 shot as well as the charge establishment using the T3(E3 shell,

1, Powder Charge Phase

Variocus lots of T12 propellant were investigated to find the
optimm for the shot, Pressure-velocity data showed no single lot to give satis- -
factory performance and a 50/5C blend of two lots was made, This blend gawe the
most satisfactory results, and a seven round uniformity series was fired, The
data was corrected for shot weight and the presence of gages, and a charge deter-
mined which would satisfy the requirements of the directives, In addition, while
investigating the powder charges, rounds werc fired at about 1000 yards range to
determine the accuracy and time of flight,

2. Armor Penetrstion Phase

A1l firing was conducted against 5" homogeneocus plate at 55°
obliquity,

a, Short rangs (100 yard) firing: A ballistic limit,
Protection, was obtained for the plate using T182(A) shot without windshields,
HVAP shot were then fired and the plate limit established for these shot, The
flat-nosed, T182(C) shot were then fired and an unconfirmed limit obtained,
Only 5 of these shot were available, All firing was done against a single arwor
plate,

b, Long range (1000 yard) firing: Two spotting reunds
of T182(A) shot with windshields wera fired first, followed by three rounds of
T182(B) with steel windshields, The finsl round was another T182(A) for com-
. parison,
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B, RESULTS (DETAILED R-SULTS ARE CONTAINED IN APPENDIX C)

1, Powder Charge Establishment

A charge of 17,38 pounds of 50/50 blénded powders Lot EXA-6805
(.0795% web) and Lot EXA-6806 (.C893" web) wes established to give the 35,5
pound Shot, AP, 105 mm, T182 . muzsle velocity of 500 feet per second with a
chamber pressure of 46600 psi, The round is assembled with Primer, Perc., 400 gr,
748 and with 4 5 ot Orade Al Black Fowder Igniter on top of the charge, Reference:
Graph in Appendix D,

2, Amor Plate Firing

Plate 5"/55°
. Approx Effective
Projectile Wi, Lb BL.- fps Range - Yards
AP, T182(A) 33.3 3130~ 1250 (1)
AP, T182(B) 35.5 Not fired +1000 (2)
AP, T182(C) Flat nose 3,9 3183 1750 (3)
HVAP, T29E, 24,7 S 32 1200 (4)

(1) Calculated, based on UV 3500 fps and form factor of 1,196
on 06,1, One round fired at 1000 yards did not defest the plate,

(2) One round against the plate at 1000 yards range did defeat the
plate,

(3) Calculated, bacsd on MV

3700 fps and 1 = 1,196 Gg,1.
(4) Calculated, based on MV 4200 fps and 1 = 1

.12 Gg,
3. Accuracy Datas

a, First firing, 7 round group, 1000 yards, [
P.E. (H) . 0.04 m', P.E. (V) - 0.16 ul..

b, Secord firing, 6 round group, 1000 yards, .
P.E, (H) - 0,04 wils, P,E, (V) = 0,145 mils, “

4, Time of Flight Data

Based on the data gained by firing the T182(B) shot for flight
time over approximately 1000 yards, the form factor is 1,196 on G6,1 drag funstion,
Reference, Oraph of Appendix D,
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C. OBSERVATIOR

The weight of the T1S2 shot warisd depending om the method of windshiall
attackment and the material used in the windshield, The shot without a windsiaield
weighed 33,3 pounds, with a stesl windshield amd adapter 36 powmnds, and with an
alumimm windshield cemsnted direetly to the ogiwe 3% pounds, The slumirum wind-
shield was satisfactory during these firing trisls,

IV CONCLUSIONS

A, It is possible to fire the 35,5 pound 7182 shot with a muzsle velecity
of 3500 feet per second,

B, The accuracy and drag dharacteristics of the T182 shot xre mm
Use of analunimwindshioldwill pomit auigh‘t decrease,

C, The armor penstratien® appurc satisfactory but further test work is
nquimd to extend and confimm the data,

V RECOMMENDATION

The T182 shot be cansidered for further development for use in the 105 am
. Guns 75 and T140, Additional tests of the shot should inclunde investigations of
i component security under extreme conditions of pressure and tempsrature, of armor
; penetration cansidering a mmber of plate nrraag-entu, and additional ascuracqy
firings,

/ '-?:. Ei
. P, COLLERAN mm AROTACR
Direstor, Dev, & , Ord, Corps num«,
Proof Services cm s Arms & Am Div,
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APPERDICES

APPENDIX A - Correspondence
APPENDIX B ~ Memo, Raports
APPENDIX C = Miring Record

APPENTIX D - Graph
APPENDIX E = Photogreph
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APPRNDIX A
Serrespondwnse
Letter File 0,0, 471,132/1785(c), APG{c) 471/465 dsted 20 Decamber 1950 (2 siwets),

Letter File 0,0, 471,14/58(c), APG(e) 471/123 dated April 4 1951 (1 shest),
Letter File 0,0, 471.14/80, APG 471.1/168 dated 25 May 19511 sheet),

CONFIDENTIAL

N L3
;.,'* ‘
PN

>
by

R
\\‘ yhma e K )
WIS SN UV ) .




Ax -
AV <A
CONFIDENTIAL
0,0,400,112/1785(c) o RECORD
. WAR DEPARTMENT
ORDTA OFFICE OF THE CHIEF OF QRDNAKCE LSk4 chael /bw/53401
WASHINGTON, D,C,
20 DEC 1950

APG(c) 471/469
SUBJECT: Shot, AP, 105-mm, T182, (TA1-1503)

TO; Commanding General
Aberdeen Proving Ground
Yaryland

1, In view of recently revived interest in Gun, 105-mm, T5E2, this
office requests that the following tests be conducted as expeditiously as
practicable, 7The necessary ammnition components and guns are available
at your facility,

2, Caps should be removed from approximately fifteem Shot, APC,
105-rm, T32E1, by a method which will not reduce the body-nose hardness
to anr significant degree, The decapped bodiss should be weighed %e
determine whethsr or not they conform with the weight of 33,55 1lbs, ob-
tained by totaling component weights shown on Drawing 75-4-179, The
bodies should alsc be inspected for cracks or other defects, and unscund
shot should be replaced, These monobloc projectiles will be identified as
Shot, AP, 105-mm, T182,

3. kodify ayproximately ten Shot, Test, 105-mm, T52 by machining off
the formard end in order to reduce the weight to 34.5 1lbs, (estimsted
shot weight with windshield), The modified projectiles will be identi-
fied as Shot, Test, 105-mme, T5El,

4. Fire the T182 shot in Gun, 105-mm, T5E2 (or equal) against S-inch
homogeneous armor plate at 55° obliquity, to obtain a "protection” ballis-
tic limit,

5, VWithin the Rated Maximm Pressure of 48,000 psi use the T5E1l
Tyst Shot and T12 Propellant to ~stablish the maximm attainable vel ity
in Gun, 105-mm, T5E2, Rough computations in this office indicate that a
velocity of about 3600 f/s can be achieved,

6. Costs incurred in_conducting the above tests are charseable to
RAD Order ORDTA 1-12235. Fesults should be reported under Project TAl-
1503, D/A 504-03-025, with cross reference to TA1-5002, D/A 504-01-001,
Test results are "Confidential”, The work should b- performed under
temporary D/A priority of 1A,

CONFTIDENTTAL
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ORDTA |
SUBJECT; Skot, AP, 105-mm, T182, (TA1-1503)

7. This office arnd Frankford Arsenal should be informed of the date
scheduled for the AP test phase in order that representatives may make
arrangements to be present,

BY COM'AND OF LAJOR GENGRAL 7RO

/s/ %. L, 3ell, Jr,

/t/ . L. CELL, Jr,
Col, Ord Corps
Assistant

CC
Picatinny Arsenal
Frankford Arsenal

conNpPussYT 'L
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: WAR DEPARTMERT RECORD _
OFFICE OF THE CHIEF OF ORDNANCE
WASHINCTON, D,C. LSMichael /bw /53401
0.0, 471,14/58(c) | APR 4 1951
ORDTA APG(e) 4T2/123

SUBJECT; Shot, AP, 105mm, T1E2 Type

T0s Commanding Gensral
Aberdeen Proving Ground
Yaryland

1, Frankford Arsenal will furnish your proving ground with approxi-
mately 20 Shot, AP, 105m, T182 (type) produced by removing the mpe from
existing Shot, APC, 105m, T32 (type) and re-attaching the windshields to
the shot bodies, The weight of the new item is expeoted to be appruximately
35 pads, The consigmmemt will be marked, "For component security test
and plate test to be directed by 0CO",

2, Your proving ground is requested to modify a quantity of either
Shot, Test, 105mm, T52 or Shell, HE, 105mm, T30E3 to conform in weight with
the new T182 (type) AP Shot, and to establish a propelling charge to give
the maximm attainable velocity in Gun, 105m, T5E2, within 48,000 pei,

3. Ten of the T182 (type) AP shot should then be fired at the ese
tablished velocity in am accuracy test against a vertical target at 1000
yards rasge, Concurrent observation should be made for displa:ement or
loss of windshield and adequacy of rotating band, If practicable, a few of
ths shot should be recovered for examination of the rotating band,

4, Ballistic limits obtained in earli=r tests of the T182 (type) AP
shot indicate that the 5"/55° homogeneous armor target can be defeated at
over 1000 yards range, Your provirg ground is requested to determins whether
or not that performance is possitle by firing a few of the T1Z2 shot against
the specified target at 1000 yards azctual range,

5. Test results should be rsported under Project TAl-1503, The pro-
Joct 1is "Restricted" except that information regarding defeat of armor is
"Confidential”, The D/A priority is 1A,
BY COiZ'AND OF MAJOR GENERAL FORD;

/s/ W. L, Bell, Jr,
/t/ ¥, L, ELL, Jr,

Col, Ord Corps
cC Assistant
Prankford Arsenal
Picatimny Arsenal /¥

CONFIDENTIAL
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WAR JECARTMENT
0"?TE 07 THE CHIZF OF ORDNANCE

WASHTNGTON BT
CT 471.14/0 Lu...Jaclmanﬁnet/?4961
APG 471.1/168
25 l'ay 1951

ORDTA

SHBJECT; Preliminary Tests in 103mm Gun, T3, ‘o Develop a Gramulation
and Propellant Charge for the 'O5mm Gun, T140 (A Round),
rroject TA1=-1503

TO: Com-anding General
‘terdeer “roving Ground, laryland

1, For the purpose stated in the subject, it ‘s requested that
firings be conducted in the 105mm Gun, T5032, with a 35,0-1b proof slug
to similate the Shot, AP, T182, Proof slugs may be fashioned fram the
Sho:, Test, T52 (Dwg, P* ')204), by cutting the weight down to 35,0-1bs,
For propellant, use a blend of equal weights of TL2 lots ZX\-5805 and
I¥A-5306 to cbtain an average web of approximacely ,085",

2, It is suggested, on account of the prelimimry nature of the work
and the srall amount of propellant available for it, that only a minimum
mumber of rounds be fired to determine the charge, and that a uniformity
series then e fired, The aim should be to obtain 2 welocity of 3500 f/s
at a pressure level of a.proximately 47000 psi and certainly not exceeding
48000 psi, Because the maximum rated pressure of the mun will be exceeded,
appropriate precautions should be taken, Note amounts o” flash an' smokeg
also an’ evidence of hang-fires, flaretacks, ctc,

3. It is reqnaestad that the Burnside Laboratory of the duPont Company
be advised in advance of these firings and invited to send representatives
to witness them,

L., The D/A rriority i/or this work is 1B, The security classification
is "RISTATCT'D", Costs may be charged to RAD No, ORDTA-1-12215-2,

BY CO'ARD OF I"AJCR GUNTRAL ™RD,

/s/ . L, Bell, Jr,

/t/ i, L, BELL, Jr,
Col, ird Corps
Assistant

Priority 1B
rroject - "A%-ISOB
'.'1.,\ 1013-‘;‘,-0
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APFENDIX B

First Nemorandum Beport on Test of Shot, AP, 105 mm, T182 in Gun, 10% rm,
Ts82, Project TA1-1503 (2 sheets) with Inclosure No, 1, "Powder Charge
Estadlishment Data® (1 sheet) and Inclosure No, 2, "Arwor Penstration
Data® (1 sheet),

Second lMgrorandum Report on Test of Shet, AP, 105 mm, T182 in Gun, 105 mm,
TSE2 - Project TA1-1503 (1 sheet) with Inclosure No, 1 "Powder Charge
Establistment Data® (1 sheet) and Inclosure No, 2, "Armor Plate Penetration
Data® (1 sheet). :
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SUBJECTY First Memorwadum Report on Teet of Blot, AP, 105m, TN82
in Gwn, 105m, T5E2, Projeet TAl.1503

6 Cidel of Crdnance
!uhintol 25' P. C.

&ttns CORDTA
Referencess 0,0, il9.112/1785(c) AFG (o) 471/460

1. Intxodyetdens

In view of renswed interest in the Cun, 10%mm, TSER, the
develvpment of an AP Bhot for the weapon 1s being imvestigated, The
pertiouler shot nnder eonelderation ie w modifted 1’382, APC decign,
The :ho:i designated T182, iz the 13202 without cap, and weighs 34.6

th traoccr,

2, Resuliss

& The results of tests concerned with the powder charge
establdiskeent are incloswre oms of this reperd,

B, The reszults of tests conocerned with armor piate penstration
are inclesure two of this repord.

3+ Conclinismps

8. Powder, Propel.ent, WP, T12 Lot EXA 6564 (web .073%)
end Powder, Propellent, ¥P, T12 Lot PAE-5006 {wob ,080%) sre too fast
to ment the requiremonts for a satisfactory propelling charge for the
T182 shot from the T5E2 gua,

B, The follewing 1imits mey bhe expected from five inch
hemogoneous armor at 55 degrees ohlicuity
~fhot Fretestion Limit Velocity
T182 (AP) 3130 fps
T29E4 (NVAP) 3620 fys
1182 (Modified)s 3180 fye

* Trunoated comical @give with 2,84 inches diameter flat,

/5




5 Subjr First keporandum Kepory on Tezt of Shot,
Ar, 105mm, T182 in Gun, 105, ':m
Tos Chief of Orénance :

Reconmendationss

a, Tecause the etailed drte inlicctes the LXA-6564 powder
is actually slower ihan the PAF«5006 powder despite the difference in
web eisc, it 1s rocommended ‘led wn 1IN podor of 080 inch web bo

submitted for examination,

be It iz zlno reeorrmcnded that arror penatrstion of the
T182 type rhot be invesiigaied Morther and inclwr'e desi;n wvariations,
These desi;ir variations wsy te tesed rn the scale work now in progress
at. frankfordi and Anieriown Arscnals,

2 Incls JOHR D, {EuITAGh
Incl 1 forder Llvrpe Data Colonel, Ord Corps
Inel 2 srvor Fonctration Data C lef, drrs & Amm, Uiv,

ce

GO, attns i, i, m “rson

CCQ, A{‘tn, ’-’- [y L‘ ﬁ ¥ 'g.(l
Frankford arseiml, Atins i, - uker

T R (T G R s i sl s W A i ol i L e e
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Inedoswre 1

3 Powler Charge Estedlichment data,
‘Jo Ponler, Propellent, ¥P, T2 Lot EXA 6564

Case depacsity (dump charge) - 16 1bs, 3 es,
Tesy Tube Prof. LY, Avg, Chanbey
Sha. M Baldes & fea. L2, Znmowre. el
1 e 34,463 12 0 e n
2 ¥ %6 13 8 N2 269
4 f 34,63 35 8 un TS
o 100 34.62 mw o U9 &3
% 1 M2 WU 0 324 4
® Rds, 38«41, Tube, 105mm, 7552 o, &0
## ds, 10.11, Tube, 105w, T5E2 Mo, 2V
2, Powler, Propellent l!e
Case coupwoity (dmp charge) ? 1bs, 11 om,
a o 8 15 0 I’ 495
2 7 62 X5 0 N
) 8 N.62 4 8 UM iba
a4 9 3400 M 8 3403 452

Rds, 6=9, Tube, 105ms, T5K2 Bo, ¥
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dncy Pangtration Bata
Flater 5* Nome, at 55° Chliquity
Toot M, 2, Plate WA 515,55 283
Test Ms, 5-20, Flste No, 195521, BUN 265.285, Charpy (~40°F.) 30 foot poumds,

fest  Shet Stxrike

Mo, J2rea. _Yol. fo¢ Renstalied Bemazias.
£ 3880 Complets  Muaute spallsd on resr faee, 10% x 11 1/2%
5 & 007 et S4ruck top edgs of plate,
6 2 nie Pertial Punehdng started,
] " iy Complets  Ylate punched ewb,
8 . 14 Conplete Plate punched oub,
9 " 305 Partinl Puhivg stexjed,
10 T3 am Partial No Dillge, 5
p+1 . 3550 Purtisl Medium bulge,
12 m, A3 Complete
13 b 3753 Complets
p ¥ 5 3616 Partia) large btadge,
35 « 3661 Partiad Yory large bulge,
316 TsAMed} WPASS  Partial Mediw dulge,
17 " T 3032 Partial Large ulge,
18 " 3 Partial Yory large bulge w/) startad,
1;, : n4%9 Partial Very large bulge w/panching sterted,

3206 Complets  Shot trokem snd §ffected. Flate pusched
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mdﬁn-&ﬂ‘(ﬂmm‘)mwmmmt wd & total of 20
0% were received from Prenkferd Arsemels

to Besults

s The restita of tests emosrnad with the powler chum
patablishment are imelosure ems ef thls repart,

Bs  The results of tests ccnsurned with asmor plate pemetration
are inslesurs twe of this repert,

Je  Comelusions

e Fowder, Fropellent, P, T12, Aot LYA~5605 (wed .08*) is
sonsidiifd elightly fast and Lob “XA+6306 {web 09") senstdared
s2ightly slew for sn sptimmm oherge.

bs The shet received from Frankfscrd Arsenal ave eapable of
dafoating 5" homegeneous arwer o 55° ot WM range.

he  Dosemmeniaticms

A TI2 Prepellant wish properties similer be she LIL lets bub with
web 085" « 907" be presured for prelinivary develipment tests of the
shots About P00 pomds will ba nwbded.
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3¢ Yowder Charge Dada Selmel, Ord Jerpe 2i
2. Armer Penetration Data ief, Mws & iommivios Divisies :
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POWNUER CHAROR RSTADLISHMENY DATA

le FPowder, iropellent, MF, T2, Lat iXA-6805,
Case capuasity (dumg oharge) - 1842 pousds.

foxt Tube* Proj, Te.o¢ Pire Charge W Average Chanber

Qowd Nusber 1bs, s, fps Pressure, z-gm
DB e us e B
- n % Nede 150 ;@ K7

¢ Powier, Prepellmmt, WP, 712, Lot iXKA=6606
Case oapssity (dump obarge) ~ 17.7 pounds.

Tont Tube Proje ¥ts WMo Charge w Averege Chanber

oupd Nupber Ibs, e, Lps_ Frosswre, gﬂg

29 th 3ho6e 1649 3065 2]
o4 15 3h.6R 17.0 5:&5‘ 357
» 3 419

37 62 B0

¢ o Nvba, 20%=x, TSE2 Ne, 27
“-Shll.u.mm.mw

Knel S
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!

NOKS PLATE FiSTRATICN DATA

Harduess - BN

Plaset 5" Homes at 55° edliguity ab 978 yards range.
2025,

Oharpy Inpsot Valve («40°F) « 37 f2. e

Toat Tbe
Roimd Round
53 18
3 19
» 20
% @
37 22
2 2

R

Yér. ¢ harge
s,

o2
16,2
1642
162
16.2

62

Shed
i e
152, A6 et

" 3lo.b5

1182, Fa 35.5%
Tm. "‘- .so
1182, ARG 60

(1; - Tube, 105ma, TSE2, No. 27,
- Pdro. Pﬁpillﬂnt. m’. Tm. M w.

3) » T162, AP} « Shot m0dified at AP}
T1B2, PA =~ 8hot medified et Frankford Arsenal

L
»

Prosswre
P20

k19
bl
Bl
k79
La2
L

L

Miqw
Was
Niss
¥ise

Complate Nem,

Partial Fen.

H
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PIRING RECORD NO, P-48560
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CONFIDENTTAL

DEVELOPMENT AND PROOF SERVICES
ABERDEEN PROVING GROUND, MARYLAND

FIRING R7CORD
OBJECT OF TEST; To Establish a Propelling Charge DATES OF TEST: 7 Jammary-26 July 1951
and to Investigate the Armor FIRING RECORD NO, P-48560
Penetrating Characteristics of . SHEST 1 OF 9
Shot, AP, 105 mm, T182, 0,0, FILE NO, 471,14/58(c)
AP0, FILE NO, 471/123
DEVILOPKENT: ORDTA 0,0, FILE NO, 471,14/20
Project: TA1-1503 A PG, PILE NO, 471,1/168
Priority: 1A W_0. NO, 1023~141-0 etg
VATERIEL

Gun, 105 mm, TSE2, No, 80

Tube, 105 mm, T5E2, No, 80, Previocus rounds 37; Test rounds l-4
Recoil systems TI23E1l, No, 1

Mounted in Tank, 105 mm Gun, T29, USA No, 30162836

Cun, 105 mz, T5F1, No, 8

Tube, 105 mm, T5E1, No, 24, Previous rounds 163; Test rounds 5-20
Recoil systems TI123El, No, unknown

Mounted in Tank, 105 mm Gun, T28, USA No, 40226809

Gun, 105 rm, T5E2, No, 11

Tube, 105 mm, T5E2, No, 27, Previocus rounds 5; Test rounds 21-53,
Recoil system: TI23El, No, 1l

Mounted in Tan, 105 mm Gur, T29; Test rounds 21-38

Mounted on APG Pedestal Mount; Test rounds 38-53

Pedestal; Carriage, How,, 87, M1, Mo, 1130
Yech,, Recoil, ¥4 for 8" How,, No, 1313

CONFIDENTTAL
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CONFIDENTIAL

FIRING RECORD NO, P=48560
SHEET 2 OF 9

AMNITION

Shot: AP, 105 m, T182, Modiﬁed Shot, APC, 105 mm, T32E2, Lot PAE-1367 w/AMP
= Lot BS 7-D=46.

Shot: HVAP, 105 rm, T29E3, No lot number for carrier, Core lot C-45.

Shot; HVAP, 105 mm, T29E4, No lot mmber for carrier, Core Lot C-45.

Shsell: HE, 105 mm, T30R3, (Inert loaded), ¥ lot NTE-2-1945 w/Fuse, Dummy, M73,
I‘QJ JuP‘?’B

s
©

- Powder: Propellent, MP, T12, Lot EXA-6564, web ,073",

Propellent, HP T12, Lot PAE-5006, web ,080",
PrOpellﬂnt, MP, m, Lot m-6806, Web 0089“¢
Fropellent, KP, T12, Lot PAE-5071, web 075",
Case; Ctg., 105 mm, T4ELl, Lot PAE- 114,
Primer; Perc,, 400 rain, T48, Lot PAE-368,

Plug: Closing, Palmatex, 105 mm, No lot.

Traceny M4, lot PAE-2043,

Igniten Supplementary, 5 os, Urade Al Black Powder on top of charge.
ARIOR PLATE
On test round 3: Homogeneous, 5", No, WA 5-15,

On test rounds 5-20; Homogeneous, 5", No, 195521,
On test rounds 33-38: Homogeneous, 5", No, 20975«1

Plate 19552-1 20975-1 5=15
Hardness, BHN 2T 277 285%
Charpy (~40°F) 31 f££-1b 37 ft-1v
gc 0.30 0.30
< 0.42 0.54
¢ Cr 1.40 1,33
13} 3.22 3.34

* = No further information available,

CONFIDENTTAL
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PTRING 2 1000

SILET 3 OF 9

M0, P48560

FACTLITTIIS

Counter and carera chrenograph, accuracy and time of flight sereen,

ROUND-BY-RC' 11D DATA

A, Powder Charge Tstatlishment,

NCORPECTED

TRST POTIZR +0WDER CHG FROJ PROJ MV
B LOT T8 0f TYPH T -LB fps

1 6564, 12 0 T30E3 34,63 2727

2 6564, 13 8 T30z3 34.63 3122

4, 65484, 15 8 T30%3 34,63 321
21 5006 1 0 T3053 24,61 51/,
22 5006 15 0 T3CE3 37,62 3471
23 5006 34 2 T30E3 34 62 3407
24 5006 1/, 8 T3 =3 34,62 3403
25 5004 14 0 “T3073 34,62 3249
26 5006 1/ 0 TACE? 32,70 3244
27 A]05 1/ 5 T3CE3 3,62 3221
28 6205 15 3 T20m3 34,62 3344
29 A206 16 & T3C73 3,62 3065
30 6804 g o T3053 3 62 371"
3 6305 - 14 0 73013 34,62 3455
32 6506 . 0 TR0Z3 .62 3394
39 i ' 17 0 T182 35.47 3404
40 ¥ 17 4 T182 3, 1 3/70
Al * 17 2 T1:2 36,27 3522
42 17 8 T182 34,24 3512
43 5 17 T182 31,50 3520
4dy * 17 2 TLa82 3¢ @ Lost
45 #* 17 2 Ti82 3£,24 3517
L6 5 25 3 182 3,1z 3516
47 3 17 Q T8 3¢,17 3504,
43 50 15 12 182 34,78 2573{1)
49 5071 15 0 T182 26,07 3492
5C 5071 14 ? T182 3,77 213
51 5071 14 8 TLED A, 3727
52 5071 14 8 T132 3s,1¢ 3L
53 5071 1/ 2 T182 Qg™ 2400

# = Blend, 50/50 of rowder Lots 6805 and 6806,

(1)=Test rounds 4£-53, Velocity is instrumental at 1/:,1',

o W MOECTR D ST ITEEW T,

UNCGPRECTED

PRASURS

psi; 100

284
369
475
495
491
462
452
383
374
379
40
325
3 g
412
417
464
473
436
FArR R
475
L84
486
AT A
47

554
502
471
47¢
480
470

25

AN e R P AR A e A v s s O

SR

3




§ ) 3,

CONFIDENTIAL

FIRING RECORD NO, P-48560

SHEET 4 OF 9 ,
- i
! B, Arwor Plate Firing ’ é !
- . : _ UROCRRECTED UNCORRECTED : |
TEST POWDER POWDER CHG PROJ PROJ STHRIKE VEL PRESSURE |
) LoT TE 0Z = TOE WT -1B - _fps pei/100 |
3 6564 15 0 TI82(A)  33.25 3280 433 !
5 6564 14 0 T182(A) 33.36 3087 340 '
6 6564 14 0 T182(A)  33.28 me 353 |
7 6564, L, 8 TIg2(4) 33,35 k) by B 369
8 6564 14 3 'flazw 33.27 nLa 363
9 6564 13 12 T182(A 33,27 305 330 ,
- 10 6564, 2 o T29E3 2447 2979 218 |
11 6564 15 0 T29E3 24,45 3551 333
12 6564 17 .0 T29E4 24,64 4021 487 |
13, 6564 16 0 T29E4 24,74 3753 k'3 |
14 6564 15 6 T29E4 24,64 3616 35 |
15 6564, 15 1 T2984 24,72 3691 367 ]
16 6564 13 8 T.82(C) 31,92 2894 306
17 6564 4 0 ma2(c) 31,87 3032 325
18 6564 1 8 182(C) 31.85 3139 366
19 6564 1, nazgc; 31,94 3159 372
20 6564 15 o0 T182(C 31,91 3206 - 390
3 6805 16 2 nsz(ag 34.85 3505 &9
34 6805 16 2 T182(A 34,65 3469 484
35 6805 16 2 T182(B) 35,53 3488 481
36 6805 16 2 T182(B) 35,37 3487 &9
¥ 6805 16 2 T182(B)  35.50 3484 482
38 6805 16 2 T182(4)  35.60 3506 505
(A) = T32B2 shot modified at Aberdeen Proving Grownd,

(B) = T32B2 shot modified at Frankford Arsenal, |
(C) = Shot as (B) except ogive cut to give flat nose. i

C., Data on Armor Plate Impacts
1, Plate: 5"/55°, WA 5-15, Shot; T182(a).

TEST STRIKE
RD VEL- fps  PINETRATION FEMARKS
3 3280 / Complete Large spall off rear of plate

CONFIDENTTIAL
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FIRING RECOHD NO, P-1.8560

SHEET 5 OF 9
2, Plate: 57/55°, 19552-1, Shot; T182(A)
TEST STRIKE
RD VEL = IE PENETRATION REMARKS
5 3087 Disregard - struck edge of plate,
6 s Partial Punching 2* off rear face,
7 a7 Complete Rear opening 6" x 3-1/2*,
8 314 Complete Rear spening 4" x 4",
9 3051 Partial Large bulge, punching started,

"3, Plate: 5%/55°, 19552-1, Shot: T29E3 (test rounds 10-11) and
7298 (test rounds 12-15)

TEST STRIKE .
RD VEL - fz PENETRATION REMARKS
10 2979 Partixl No bulge on rear facs,
n 3551 Partial Medium bulge on rcar face,
12 401 Complete Roar opening 4-1/2" x 5%,
13 3753 Complete Rear opening 5" x 7™,
14 3616 Partial large tulge on rear face,
15 3691 Partial Very large bulge on rear faos,

4. Plate: 5"/55°, 19552-1, Shot; T182(C), This shot has a flat nose
2,8% in diameter,

TEST STRIKE

RD VEL = !E PENETRATION REMARKS

16 2894 Partial Modivm bulge shot brakm,w
17 3032 Partial Large bulge c’m rear face, -
18 3139 Partial Very large bulge on rear face,

19 ns9 Partial Very large bulge on rear faee,

20 3206 Complete Rear opening 5" x 3*, Shot

broken and rejected,

5, Plate; 5%/55°, 20975-1, Shot; T182(A) = test rounds 33, 34, 38.
7182(B) ~ test rounds 35-37, Firing conducted at 1000 yards rangs with missle
velocity approximately 3500 fps and striking velocity 3200 fps,

SUPER

TEST EL

RD MILS REMARKS

33 32 Straek tutt,

34 3,0 Short 20 yards, Windshield off,

35 3.2 Over 200 yards,

36 l.g Struck butt, = R
37 1 Hit, o ete penetration, r opening 5" x

38 1.5 Hit, partial penetration, Punching started, ‘;
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FIRING RECORD NO, P-48560

SHZZT 6 OF 9

D, Data on accuracy and time of flight taken in conjunction with powder charge

firing,

TUST
RD

39
40
41
42
43
44,
45
46
47

48
49
50
51
52
53

TIME OF FLIGHT

OVER 29€0,77

FT-SEC

0.8BE847
0,85554
0,85821
0.85453
Lost
0.85702
0,£5680
0.75976

CVEiR 2981,12

0,82974
0,85710
0.87422
0.37134
Lost
0.87767

TARGIT I'BASURE - FROV BILL
Jioi: TP DTN
Warming round,

Warming round,

28,5" e ——
32,0 1,0t —
29‘0" 7.0" ——
28,5" —— btk
31,00 13, 5" —
305" 15,0 ==
255" 50 ——
235" 50,5" ———
2,0 23,0 —
24,0 3E.5" ——
27,0n 21,5 ——
2,07 22,5" —
245" 12,5" e

Note: In firing the weapon for accuracy, the tube was boresighted on the bull,
The groups, rounds 39-47 and rounds 48-53 were fired on
different days, On both days the weather was warm with variable, light breezes
0-7 mph and no precipitation,

then elevated 3 mils,

E, Data on case capacity with various powder lots,
T4-1 with Primer, Perc,, 400 gr, T48 allowing sufficient room for closing plug and

5 .0z igniter on top o

Povder Lot

50/50 Blend

f charge,

EXA-£56/
PAE-5006
TXA-6205
EXA-6€06
, 6805-6206

C

CHARGE
DULP

18 1b, 3.6 oz
17 1b,11.0 oz
12,17 1b
18,73 1b
18,44 1b

ONFTD NTTAL

CHARGE
DUKP AND TAP

19 1b, 14.3 o=

12 1b, 14,0 o2
19,27 1b
19,19 1b
19,28 1b

Case, Ctg,, 105 mm,
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FIRING RECORD NO, P-48560
SHEET 7 OF 9

F, Data on corrections used for reducing raw data,
1, Decrease in veloocity for increase in projoctils weight — 2.6 fest

per esscord per 0,1 1b,

2. Increase in chamber pressure for the presence of two Gage, Medium
Caliber, M3 - 330 pei,

3, TIncrease in welocity for the presence of two Gage, Medium Caliber,
B < ‘07 fpo )

4. Increase in chamber pressure for increase in projectile weight -

g8 psi per 0,1 1lb,

G, Data on Flash and Smoke,
Test rounds <7~32 and 39«47,

TEST POWDER FLASH SHOKE

B _Lot SIZ% COLOR TR COIOR
27 6805 Smll, 8¢ Yellow Small I, Grey
28 6805 Small, 8! Tellow Small Lv, Grey
29 6806 Medixm, 10 Yollow ¥edium  Lt, Grvy
30 6806 Medium, 10! Yoliow Nedium  Lt, Grey
n 6805 Medium, 10° Le11ow Medium  Lt, Grey
32 . 6806 Nedium, 10! Yellor Medium It Grey
39 50/50 Blend of  MNedium, 10' Yellow Vedium  Lt, Grey

Lots 6805 - 6806
40 . Medium, 10° Yellow Medium I, Grey
41 o Medium, 10! Yellow Medium  Lt, Grey
&2 » Vediur, 10! Yolloe Nedium It, Crey
43 Y ¥edium, 10 Yellow ¥ediuvm It, Orey
VA ¥ Medium, 10* Tollow Medium  Li, Grey
45 " Kedirm, 10 Yellow Wedium  Lt, Grey
46 " ledium, 10° Yellow Medium Lt, Grey
&7 " Medium, 10 Tollow Mediue It, Grey
Note; No round gave evidence of hangfire, flareback or unconsumed powder in the

tube,
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FIRING RECORD NO, P-48560
__ SHEET 8 OF 9

SUMARY
A, Pomder Charge,
A charge of 17,38 1b of T12 propellant, 50/50 blend of Lots EXA-6805
(,0795" web) and EXA-6806 (.0893" web) will give the 35,5 pound, T182 shot a
mssle velocity of 3500 fps with chamher pressure 46600 pei using the 400 grain,
T48 primer and 2 5 oz black powder igniter on top of the charge,

B, Armor Flate Firing,

Plate: 5"/55°,
APPROX EFFECTIVE
PROJECTILE ¥T - LB B.L. - fps RANGE, YARDS
AP, T182(1) Mod, at APG 33.3 3130 1250 (1)
AP, T182(B) Mod, at FA 35.5 Not fired +1000 (2)
AP, T182(C) Mod, at A 31,9 3183 1750 (3)
' flat noee
HVAP, T29E4 w/10 1b 24,7 3722 1200 (4)
7 core

(1) Caloulated, bssed on MV 3500 fps and form fastor of 1,196 o Gg,),
One round fired at 1000 yards range did not defeat the plate,

(2) One round against the plate at 1000 yards range did defeat the plate,
(3) Caloulated, based on MV 3700 fps and 4 = 1,196 Gg 3,
(4) Caloulated, based on MV 4200 fps and i = 1,12 Gg,

C. Acouragy.

1, Test rounds 41-47, Maximum spread vertical 23", horizontal 6"
target at 1000 yards, P, (V) - 0,16 mils, PE, (H) - 0,04 mils,

2, Test rounds 48-53, maximm spread vertical 18", horizontal 5%
target at 1000 yards, P.E, (V) - 0,145 mils, P8, (H) - 0,04 mils,

CONFIDENTIAL- !
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FIRING EECORD NO. P-48560
SHEET 9 OF 9

D, Tims of Flight,
Research ILaboratories in s nemorandum dated 3 July 1951 stated

3 &1118‘10
the forn factor of the- 38,5 pount Shot, AP, 105 mm, T182 to be 1,196 on the 06,1

dru function with a prebable error of 0,010,
OBSERVATIONS

A, After firing test round 3 the lever for the firing pin plunger was brokemn,

B, After firing test round 3, arwor plats no, WA 5-15 was spalled on the rear
fave to an extent such that firing was diseoriinued on the plate, Watertown Arsenal
reports on the physical properties of the plate, other than hardness, havs not yet
been received,

C. After firing test round 4 the recoil bolts on the gun friled, allowing the
gm to over-recoil, The Cun, 105 mm, TSE2 No, 80 could no longer be used,

D, The windshield came off test round 34 while the shot was in flight.

E. The weights of the shot sutmitted by frankford Arsenal varied, The variance
was dus to the typs of metal used in t.s windshield and to dimmsioual variations
in the adapter which fitted the ogiw of the shot to the windshield, Test rounds
35«37 and 3947 were assembled with shot having steel windshields and their weights
varied from 35.37 to 36,61 pounds, Test rounds 48-53 were assembled with shot having
alumimm windshields and no slapters (ithe windshields were attached with a plastie
oment) and their weight varied from 34,87 to 35.10 pounds,

F. After firing test rounds 39-47, examimation of the ocartiidge cases showed
fluting oo evary cass, The cases had been resised prior to firing,

OBSERVERS
The fellowing persomnel witnessed portions of the firing tests;

Mr, H, Fatsinger, Frankford Arsemal,
M¥r, C, Ianotti, Frankford Arsenal,

%. ?m -'*@
Chio} Amunition Brsnoch me:-l
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A71999 RESTRICTED $ ABERDEEN PROVING GROUND $

28 September 1351

Project No. TA1-1503. Developm~nt of Ammunition for 10Smm Gun.

Shot, AP, 105mm, T182. LEPT Assembled shot.

ogive contcur and adapter in.

v windehield,

RIGHT: View showing




