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B.ULISTIC RBSEARCH LAORA7O0tGES EM~BOOK OF M2IGfII-TMR.IG DATA

Preface

For a niuber of years,. the Ballistic Research Laboratories
of Aberdeen Proving Ground have been making measurements of the
characteristics of projectiles, propelling charges, etc. While
these data are available i various Ballistio Research Labora-
tories reports, there is no sigle doctment 'w0hich contains a con-
cise tabulation of all the available information concerning the
respective articles which have begen subject to moasurement. It
vans pointed out by Colonel E. H. Zornirg that the utility of the
information Ymould be considerably enhanced if all acquired data.
were collected in a single docum~ent, Following Colonel Zornigt s
suggestion, the preparation of a handbook of such engineering
data as are available at the Ballistic Research Laboratories has
been initiated*

"be first rnmibers written by Mir. H. F. lHitdbh e deal 'with
projectiles. Later additional series pertaining to propelling
charges, guns, etc., will be proeaed.

T1he number of an item in the handbook consists of three
parts. The first part indicates the caliber, e.g., 6 in. -)r
5l5mm; the skeond indica~tes whether the item is a projectile,
a propelling Ahurge, or a guni; I denoting a projectile, 2, a
propelling charge, and 3, a gurn. The third part indicates the
modfel (Arabic) or mark number (Roman numerals). Thus l55-l'-III
refers to the 155m projectile MK III *xile 3-1-42 relers to the
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r BR~I 20-1.95

Ballisti(c Research Laboratories Ballistic Research jl~ab.
LHandbook of Ballstic and Aberdeen PrTavir.a G1rc-wrd,

Engineering Data for Ammuition, Mary'land.k No. 20-1.-95 DAA15 February 1949

/ for
She , AP, 20-mm, M95

With

1w Tracer

Section Pararaphs

I General---------------------- 1

HI Descripticr ----------------- 2- 4
iII Interior ballistic data ------------ 5

IV Exterior ballistic data --------- - -?

V Effect data-------------------- 8

BEC77ON 1
GENERAL

Paaraph

Purpose- -- -- -- - - -- - - --- - - -- - -- -- - - ------ -

1. -Purpose. The purpose of this number of the Wandacok is to furnish a canziclse col1-cticr. eA :nfor-

znation regarding the shape, dynimics, ballistics and effects of tt2 20-~ ,,~ r ~~ Sho! '-1 5, whtch

ccoita~ras a tracer compositio. Some diata are also given for the e5.pv ,. in'l A- =cr-plercIzvSh-1-T9E4

with Tracer, which Is sl.ghtly different from the MV5 (TgE5). This Wnortnatix is cou~etud frcn the dra--

ings, reports, and technical manuals pertalniog to this ammniton.
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BPUJR 20.1.95 BALUMtTdC AND ENG IWEMNG DATA
a

ALL DMENSIONS IN CALIBERS

_- 4.14

-2DB - ZS-
---H--

-- .1", .43 FL j 2 - F.67

SHOT, AP, 20-MM, M95

._ 2.29

- 1.+x 2 ;~4 11,

& 2T, 4?, 20-M 2 TSE4
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FOR SHOT. AP. ?CO.M? , 5 L 20.i95
2.4

SECTION 17

DESCPIPTION

Draw s . . .. 2

Dimensions -- -
Physical characteristics - . . . . . . 4

2. Drawings.

Shct, AP, M95: ,n,1l parts assembly 75-2-333
Metal parts details 75-2-341

Shot, AP, T9E4: Assembly and details TAM 130

3. Dimeaslons. All dlmensicns beiow are in calibers.

A" Shot: 1495 T9E4
B and: Diztance from base 0.50 0.53

Widt-h 0,2 5 0.25
Bcdy: Length of cylndrial part 1.75 1.93

Lers.n of ogival • art 1.06 1,08
ru-.zde length c ogival part 0.30 0.24

RaS ius of ogival arc 1.43 1.45
Tctal length 3.08 3.01

Windihield assembly: Length of windshield 2.39 1.7
Outzide length of adapter 0.20
Length of assembly 1.99
Length of ogivalp art -7 1.85
Radius of arc 2.29 2.29

Shot: Total k'ength 4.14 4,!1
Bearing length -. 8 1.93
Effective ogival height 2.0t 2.23

4. Physical characteristics. The stan lard weisht -f Lre AP Sno N.M95 with tracer 1i 2S0C3 gral-s.

Tne measured physicaL characterlstics of the M'-95 Shot without tracer and the T9E4 Sho with tracer are
as follos

kP Shct M95 TgE4

w/o tr with tr

We!git lb We? 2=X
Base to center of gravity cal0  1.488 1.474
Axial mcment of inertia Er.in2 148.8 154.5
Transverse moment of inertia gr.ir 958 957
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F3.H 0195 BMUJST1C AND ENCWNEM~JN( DATA
3.6

I SECTION INI
WlTERMOR BALLTIC DATA

Theoretical yaw in bore------------ - --- - --- -- -- -- -- -- - ----

5. Theoretca1 yaw in bor. For the- AP Shot M95:

MWnbium 18 mr,
Maximum 22 muin

SECTION IV

MTMR BALLISTC DATA

Paragraph

Aerodynamic data----------------- - - --- - --- -- -- -- -- -- -----
Firing table data-----------------: - - --- - -- -- -- -- -- -- -- -----

-3. Aerodynamic da.

a. Draig. T'.e drag coefficient plotted ov page 5 was determined from resistance firings of the AP

Shot TOE-4 witha Tracer at Mach numbers from 0.75 to 2.75. The data li1sted below 'were determined frvom

time -of-fldght firing-, of the AP Shot MA95 with and withou±t Tracer.

YShot MIU5 With tr W/ o tr

Velocity (fps) 3000 3000
Form !actor (Projectile TypeS J 1; 1.12 1A5

Ballistic coefficient (Rrojectile TIYpe 5) C5  .413 .401

Drag coefficient K .149 .153

b. Stability. &. letter from the director of the Ballistic Research Laborat-rles to the -hie.; of

O.rdn.rncsv (APG 472.5/31"7-1821) gives data om the stablity of the A'P Shot 1495 without -Tracer. RL7 Re

-rt No. 1A5, "Aerodynamics of 20-n-m Projectiles", gives data cn the stability of the AP Stot Tar-A wit.1

Tracer.

AP Shot M95 Wo tr T9E4 with tr

Velocity (fps" 2700 1 7501
Moment coefficient XC i.68 1.47

Tlwistt Of riflibngl 11 V/25.586 U,625.586
,,ability factor s 2.2-98 2.78  D
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FOP SHOT. AP. 20-MM. 95 BR.U-! 204-95
6

LiDRAG COEFFICIENT VS MACH NUMBER 4- "+-

SHOT, APi O-ti, TAE4 -

-,,., . ..

-- K-+--.----

D' 0.1564 + 0.0670 SIN 0S -- i-I

0.0403 + iOX4 A0+882
1~

id 41 X z0.0005V-0.555

, _ It i20.27M (FPS)

j -L.:f--t-It-.t1- ii.f.'t* -t. I - -_-- -I-

-4 * *L---- r- ---- -t±-
• t ~ ~ - -- .. . - -=i

i-L.4 , 4L4 ,, ."4 j + - * ---- l-

1""r---t---r- _ z-t+ . + .. I -

7 -I

rG .

it

Ii t i + i 7 7 A+= - i ,-

.04--' I 1

- 1 2 L -6 tO 29

5

,-t- ',,+ ',--r- ,.,- 'r- +.'' 0
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~771

BRLH MOI-97 BALliSTIC AND ENCJNEEFJUNC DATA
2
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ILH 57-1-W0 BALUiSTIC AND ENCJNEMRNC DATA
2

ii
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FOR SHELL HL 57-MK4 M306 BRL-H 57-1-306
2.4

DESCRION

Drawings - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 2
Dimensions - ------------------------------ 3
Physical characteristics - ----------------------- 4

2. DrawingS.

Shell: Metal parts assembly and details 75-2-359
Fuze: Assembly and details 73-2-233

Details 73-2-234 ard 235

3. Dimensions.

Chamler: Angle b
Length 0.055 cal

Band: Distance frorn chamfer 0.345 cal
Distarwe from base 0.40 cal
Width 0.15 Cal

Cylindrical body: Length1.7 a

Ogie: Length 0.545 cal
Radius of arc 2.0 1 Cal

Fuze: Length. (Outside) 0.365 Cal

Length: Shell 2.01 cal
Shell and fuze 2.S3Scal
Ogive and fuze 1.31 Cal

4. Physical characteristics.

Weight (standard) 2. 75 lbI
Weight (as tested) *2.86 lb
Base to center of gravity 1.237 -all,
Axial moment of inertia 2.18 lb. iLn
T raverse moment of inertia 9.89 l b. I n

*See 3RL- Memlo Reports 300 and 348D.
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BRL2H 57-1-306 BALUSTIC AND ENNEFING rATA

5.7

SECTION II

ILTERIOR BALLIStiC DATA

Paragra~h

Theoretical yaw in bore - - -------------------- 5

5. Theoretrzal yaw in bore.

Minimum 11 min
Maximum 18 mi

SECTION IV

EXTERIOR BALLISTIC DATAI Paragraph
Aerodynamic data ......- ..... ...-. ..--.----------------- 6Firing table data ......- ...........-..------------------- 7

6. Aerodynamic data.

a. Drag.

Drag function G,
Form factor (from time o. flight) 0.b6
Velocity (fps): Muzzle 1200 Mean 978
Drag coefficient, KD 0.191 0.!05

b Stbility. These data were obtained with the experimental Shell T22 with a PD Fuze; i%

physical charactezistics are given in paragraph 4 (see Ballistic Research Laboratory Memorandum Reczrts

No. 300 and 348D).

Muzzle velocity 1176 fps
Twist of riflirg 1/30
Siabi ity factor (standard) 1.62
Moment coefficient, K .31

7, Firing table data. FT 57-E-1.

Rifle, 57-mm, MI8 Tw ist of rflIng: 1/30. Muzzle velocity: 1200 lfps. 0M tems Z443 and

28073 recommended and approved standardization ci the HE Shell M306.

1 4
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fOR SHUL HE 57.MK M306 BRUi 57.1-306
7

tuFORM FACTOR - ELEVATION
t

J TYPE I
IT -4-7

1-tl - . -1- T T 114
=71
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B~LH 5.1.306BAWSTK AND EN-4NEEXiNG DATA

a 

..

~~it

I H-

itt '~~~~thZ~w 4 zut:

4-MO itttt'I
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~1LH 74.4~ ALW51C AND ENGINEERINC DATA

CASUALTiES
r TANK GUNS

INCLINATION Vt
HEIGHT OF BURST O FT
REMAINING VELOCITY 0 FPS

IW

30

1 AT LEASTI HIT iNCLINATION 30*
PERVOSQFT HEIGHT OF BURS"' 0 FT

PE 4STIT REMAINING VELOCITY 800 FPS  D
EM
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FOP, SMLL H-F 75-MM. MBRU 75-146
13

CASUALTIES
TANK GUNS

O"

FIR

INCLINATION 30*
HEIGHT OF BURST 30PT
REMA*IING VELOCITY SOO FPS

LIKE OF .

1601

AT U IT

AT LEAS'IRT MU' LNATiIONH 300
M,10 50 FT HEGH'T OF SURST 60 FT

V0 , ' LEASTIMT" REMAINING VE-LOCITY 800 FPS  D
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B Z7$-48 R A. O ENGDEMNG DATA
15

TABLE W

MIPFORATION OF 1/8 IN. L..IIEM STEEL

Average For the lightest
Dstance Total gm2.r number of effc tive fragment

from ,burst of effeive effect.We frag- Weight Velocity
Mfl fralmea merits Me sq ft (OZ) (fps)

r N B m v
20 S34 0.106 0.049 2390

30 442 0.0391 0.065 2180

40 3w 0.01 0.082 2010

so 300 0.08 0.127 1790
80 242 0.M 0.18-5 !.M3

1-0 197 0.0018 0.253 1430
.30 132 0.GOO 1-.375 1270

160 w4 0.0003 0 .500 1160

190 57 0.0001 0.6.55 1080

M3S 0.0001 0.820 1.00 !

54-
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FOR SHELL. HE. 75.MtA M309 BRLH 75.1.309
a

SECTION V

EFFECT DATA

-- Paragraph

Fragmentation -.-. .-..-....-..-..-....- ..- .- 8
8. Fragmentation, Thie fragmentation of the Pr Shell M309 should be approximately the =ame as

that of the HE Shell M48*, of which it is a modification. For data on fragmentation of the M48 Shell, see
BRL2 75-1-48.

13
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H R.I4 75-1-310
!

BallistIc Research Laboratories Ballistic Reseaecn Lab.
Handbook of Ballistic and Aberdeen Proving Ground,
Englneerbig Data or Ammunition, Maryland.
No. 75-1-310 8 March 1949

BALL1 T1C AND EN4GINEERING DATA
for

Shell, HEAT, 75-am, M310

with

Fuze, BD, M62A1 or MI

Section

I General --- - ------------ 1

ii Description ------------ 2-4

m Interior ballistic data - - - 5

IV Exterior ballistic data - - 6 - 7

V Effect data -- --------- 8

SECTION I

GENERAL

PragraE

Purpose - -I------------------------------1

i. Purpose. rhe purpose of this numoer of the handbook Is to furnish a concise collection of infor-

mation regarding the shape, dynamics, balhstics and effects of the 7b-mm High Explosive Antitank Shell

M310 with the Base Djetonating Fuze M62A1 or M91. This information is collected from the drawings, re-

ports, and firing tables pertaining to this ammunition.

.~
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BRLH 75-1-310 BA.LUSTIC AND ENGINFEIJNG DATA
2

I w

~103 Iz

C I

so4

wt

_1 212

I

_ _ i _
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