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ABSTRACY

Three lots of serrated liners were tested for penetration inte
mild steel at various spin rates. The liner designs are illustrated,
the inspection and penetration data are preseited, and the test rc-

sults are discussed.

The correlation between perfor mance and external flute design

is summarized to date.

Dynamic firing tests with TI38E73 projectiles, incorporating

DRD393 copper liners. were conducted and the data are presented,
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T120 PROJECTILE

Serrated Line-s

Three sets of serrated liner< and two
sets of controls have becn tested {or pene-
tration into mild steel, at various spin
rates and at a standoff of 7,50 inches.

The liner de signs, DRD78-2 (5-degree
index angie), DRD393 item | and DRD393
item 2 are shown in Figures | and 2, Fig-
ures 3 and 4 show the DRBZ cone from
which the DRD78-2 cones were pressed
and the DRB398 cone from which the DRD
393 cones were pressed. The inspection
data are shown in Tables I, Il and V and
the penetration data are shown in Tables
II, IV and VI. Spin rate versus pene-
tration curves are shown in Figures 5
to 9.

DRD78-2 (u-<degree Iniex Angle) Liners

The DRD78-2 liners reported here
have 16 flutes on both the internal and
external surfaces. They differ from the
DRD78-2 cones, whose performance was
reported in the Supplement to the Thar-
teenth Progress Report, in that the in-
dex angle between the inside and cutside
flutes is a rominal 5° instead of 2° as
shown in Figure 1, The actual index
angles, measured on these two series
of DRD78-2 cones, were 1°8' and 4°26'.
The average penetration at the peak of
the penetration curve is 14,8 inches and
occurs at -85 rev/sec. This result is
considerably different from the earlier
one in which the best performance was
17.0 inches at +5 rev/sec and demon-
strates the very important effect of the
index angle, These data are in close
agreement with similar tezts on 57mm
cones reported by Dr. Emerson P:.gh
and R. J. Eichelberger {C.1.T. -OXD-
R26). Additional tests with other index
angles are planned.

All rounds of this type were tested

9

SECRET

in DRCI15 type penetration assemblies.
(Fig. 5, Twenty-Fourth Progress Report),

DRD393 liners

The DRD393 cones have 50 flutes on
the external surface only. The two series
dif{fer only in the depth of fluting. The
DRD393 item 1 cones have flutes , 0149
in, deep at a datum ., 484 in. above the
base., The best average penetration is
18.3 in. at 60 rev/scc (Fig. 7). The
penetration of this cone is not reduced
by the use of DRC3i4 HW9 tees (in place
of the standard nose rings) at 45 rev/
sec, nu~ by DRC314 HWI1I tees at 60 rev/
sec, A description of these tees and
their effect upon the performance of DRB
398 cones may be found in the Twenty-
Sixth and Twenty-Seventh Prngress Re-
ports,

The DRD393 item 2 cones have flutes
.0129 in, deep at a datum . 484 in, above
the base. The best average penetration
is 20.0 in. at 52 rev/sec (Fig. 8). Al-
though the DRC314 HW1l tee does reduce the
penetration of this cone slightly even at
45 rev/sec the penetration of 18,5 in,
permitted is satisfactory.

A standard penetration curve for the
DRB3986 blank is shown for comparison
in Fig. 9.

All penetration assemblies in the DRD
393 scries were of the DRC376 type. {Fig.
4, Twenty-Fourth Progress Report).
Where noted,tees replaced the standard
nose rings.

Correlation of Externally Fluted Liner
Performance

A correlation between penetration be -
havior and design parameters for ex-
ternally fluted cones was presented in
the Supplement to the Sixteenth Progi<sa
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Report, This correlation was revised
by the inclusion of additional data in the
Supplement to the Twenty-Second Progress
Rezport. Additional data now permiis
a further extensioux of this correlation.

Table V1] showe the design parameters
and penetration behavior for all cones
of the DRB2 type; Table VIII for the cones
of the DRB398 type. The calculations
for the correlation factor f (N) are sum-
marized in Table IX., Figure 10 is a plot
of the correlation. As additional data
become available they will be included
in later additions or revisions to this
correlation.

Dynamic Panetration Tasts With Serrated
Liners

Ten DRD393 item 1 cones were assem-
tled in Ti38E73 projectiles and tested by
firing against armor plate at Aberdeen
Proving Ground. Table X is a modification
chart for the T138E73 projectile. in-
spection data for these cones are shown
in Table III and static penetration data
for similar cones in Table 1V and Fig-
ure 7. The tees used were DRC314 HW9.
The rounds were fired from a TI37E}
rifle. Standard T137E57 projectiles (with
smooth cones) were fired for comparison.
The data ave shown in Table X1,

At 58 rev/sec (1600 ft/sec froma

1-80 tube) the average penetration of the
DRD393 item | cones was 10,2 in, com-
pared with 8.1 in, for the smooth cone.
At 40 rev/sec (1640 ft/sec from a 1-120
tube) the average penetration of the DRD
393 item 1 cones was 8,00 in. compared
with 7.5 in, for thc smooth cones,

While it is true that in each test the
fluted cones appeared to be slightly better
than the smooth control cones, their per -
formance was far below expectation.
Based upon the static tests shown in Fig.
7, and making allowance for a 15 percent
reduction in penetration becausze of the
use of armor plate in the dynamic tests,
penetrations of 13.0 in. at 40 rev/sec
and 13.5 in. at 60 rev/sec were antici-
pated. Because of the relatively poor
performance of the se rounds the three
remaining rounds were fired statically
at the Baliistic Research Laboratories
penetration chamber at 60 rzv/sec. The
target material was classed as ''green"
armor which has been shown to have pene -
tration characteristics similar ¢o mild
steel. The 1verage penetration for the
three static rounds was 12, 6 in, which,
when reduced by 15 percent, is approxi-
mately equal to 10, 7 in. This is com-
parable to the penetration measured dy-
namicall at 58 rev/sec. Noreason is
known for the poor performance of these
rounds and therefore additioaal tests
are planned.

Future Program

1, Serrated Liners

{a) DRI:78 cones modified by a change
of the index angle. Index angles of
6.50°, 8.0° and 20° are planned.

(b) DRD392 item 2 cones. Static and
dynamic tests in TI138E73 assemblies.

2. Double Body Projectiles

{a) Firing tests with test slugs having
tapered bearings and ball bearings
to determine comfarative efficiency.

(b) Test double body projectiles with
DRC389 bearings for spin rate and
accuracy.
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Table N
Peneiration Data
for DRD78-2 (5° Index Angle) Liners

. Std.
RoundNo. Lbs.Comp B Rev/Sec ?:;\:e?;a:‘?gn sp’f&’:{(m_) Dev. (in)
Clé6-125 2.54 -120 10,81
Cl6-126 2,52 (I 11.69
clé-127 2,54 () . 9,88

Avg., T0.73 1.81 .91
Clé-133 2,54 -10% 13,25
Cl4-136 2,56 L 13,44
Cl6-137 2,54 g 12,25

Avg. 12,38 1.19 2,64
Clé6-122 2,54 -90 14,69
Clé6-123 29 o0 14,25
Clé6-124 2,54 o 14,56
Tib-138 .52 s 14,94

Avg., 13,81 0.69 1.30
Clé6-129 2,56 -5 14,88
Cclé-130 2,54 & 14,75

llea-ll?. 2.54 v 13,75

: Avg., T4748 1,13 .02
Cclé-116 2.52 -60 11,94
Clé6-117 2.52 & 11,50
Clé6-128 2.56 e 10,06

Avg., TI.T7 1.88 +.99
Clé6-118 2,52 0 6,12
Clé-11% 2,52 L .

Avg., &.37 Sis --
Cl6-119 2.54 +60 3.88
clé-120 2.54 i 5.00

Avg, 1,44 - 23
Cont ols
FSé618 2.%2 0 18,69
Fs623 2,50 0O 18,50
FS624 2,52 U 19,12
FS625 2,952 D0 17, 81
FS626 2,54 i 17,18

Avg. 18.26 1.94 =TI |
FS617 2,54 -90 7,44 ;
FS619 2.54 o 7.62
FS620 2.54 o 6.94
iss21 2,54 " 10,94
FS622 2,54 e 7.7%

Avg. 8.3 .00 +1.60

o
Notes;: ! -,
l. Cones assembled in DRCI15-8 bodies, plugs and rings.,
2. Founds loaded at Ravenna Arsenal, BAT Lot No. 19 with )
Composition B Holston Lot 3-126, . .

3, All rounds were fired at a standoff of 7.5 inches.
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Table Il

inspection Data
For DRD393 item 1, Lot No. !

Liners

Avg Flute Depth (in) {AvgWcil Thickness (in) | Concentricity (in ) ®
Lirer No Ltower U | Upper Lowsr Lipper Tower Upper
Datum Darum Datum Dgtum Dotum Datum
DRD i SQJAY ) _.0050 1. 1096 1 _ (1004 {0030 40030
P50-50 . 0150 . 0040 L1130 . 1020 . 0020 . 0050
P50-51 L0152 N LYY L1109 . 1000 . 0030 . 0030
P50-52 . 0149 . 0039 . 1101 . 0966 . 0050 . 0050
P50-53 . 0149 . 0039 L1121 .09%8 . 0060 . 0050
PS0-54 . 0150 . 0030 . 1060 . 0905 . 0030 .0030
P50-55 .0149 . 0039 . 1098 . 0945 . 0025 . 0040
P50-56 . 0146 . 0040 L1128 .0956 . 0040 .0050
PS0-57 . 0147 .0033 L1118 . 0943 . 0020 L0010
P50-58 . 0150 . 0033 L1131 . 0931 . 0020 . 0040
P50-59 .0150 .0031 . 1099 .08130 . 0040 . 0020
AVERAGE .0149 .0037 L1109 . 0955 . 0034 . 0037
STD. DEV. 1.0002 i.5004 +.0021 1.0034 £.0514 +.0014
NOTES:

1. Lower datum is .484 inch above the base; 1pper datum 3, 200 inches above hase.

2, The indicated measurement at each datum is the total indicator runout of the
tiner's culside surtace relative to the registe. diameter,
bet'veen the runnut at the two datum planes is an indication of the lack of
perpendicularity of the register plane and”'!hg tiner axis,

The difference

Table ¥
Penetration fizta
for DRDJIPI ,."?"' l,‘ Lz No. !}

Liners

Round No | Lbe ComeB s::.?.
P30.60 .60
Pr0.41 .47
P42 .00
10,18
. 2 -
PLo.10 2,40
PIS. N b
Pso.12 2.02
PS0. 1) 1.%8
PY0-e3 162
Ps0.¢e | 2.0 .
; ave. TTST [N ] 1004
g 3 ISR | B 7 S St
Pso.se | .02 0 18,29
PLass ) .40 i 18,44
L1 2% R 2,04 <+ 18. L4
l pist vl 0. 16
P03 82 ) 16,50 -~
PS030 .40 [T}
PO, e 2,02 17.44
pry. 0,94 20,810
[_-.:- CRC M4 HWO (20 Mamler) tess with caps.
| P30.43 .02 sas [ENY
H L T 2,02 i S 18,82
, PAc.e? 2.4 17,04
PyU-es 2.04 "o
Pso.43 2.0 18,88 :
‘ 3 Avg. T s.00 bt
«1h DHC V4 HY I Wees with cape.
| peae0 1 40 8.0
. 5 SR 18.%
Peeer | 18.%0
PYsO e b 1708
P04 i 8.0t
Avg. it I 3.7
|y ! j
Notes.
[t Assemdiod with DRUITY bodies, piugs sne 2iags
| eucept PUO.4% 11 4% which had Wee DRC 314 HWY tnstend
' St rings and P0.60 10 64 which Mad tees OXC 314 HO T
lLuaded ot Roveens Artenst, BAY Lat No. (3, =ith {smposition B,

s Lot Ne. | Table (5l

to PAT <84 had DRC 17e oulies snd piogs
v

@t No, 10, = Cory, B of Holstos Lot belle,

4. Abeve Lot al cones Bl iRsprcled - ansumed 10 Be Che ame By

* PO -rd mere loaded a1 Ravenna Arsensl, BAT |
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Table V

inspection Data
For DRDIP3 item 2 Liners

feq. Flute Depth (in.) | Avg Wall Thickness (in) Concentricity (in )&
Liner No, Lower @ T Upper Lower Upper Lower Up
Datum Datum Datum Davuim catem Domn
[DRD393 item 1, 0125 . 0045 L1078 3 . 0998 _ .C030 _ | _.0030 __
¥50-81 TJoud T B0 T T hoes L0935~ [ . 0020 . 0040
P50-82 .0130 . 0C50 . 1045 . 0913 . 0080 .0150
P50-8) .0129 . 0050 . 1046 .0953 . 0030 . 0050
P50-84 .0129 . 0047 . 1035 <0950 .0030 . 0030
P50-85 .0127 . 0048 . 1035 . 0945 . 0030 . 0040
PS0-36 -0129 . 0049 . 1050 .0948 . 0020 .0030
P50-87 .0129 . 0650 . 1050 . 0953 . 0020 . 0040
150-88 . 0127 . 0047 . 1065 . 0944 . 8030 . 0030
P50-89 .0129 .0048 . 1055 . 0955 . 0530 .0029
P50-90 .0125% . 0047 . 1063 . 0960 . 0060 .0130
P50-9! .0128 . 0049 . 1065 . 0945 . 0030 . 0030
P50-92 .0127 . 0049 . 105% +0930 . 0020 . 0030
P50-93 L0127 . 0047 .1038 . 0948 . 0030 . 0050
P50-94 . 0128 . 0049 . 1055 . 0948 . 0035 .0C40
P580-95 .0129 . 0048 . 1043 . 0940 . C040 . 0060
P50-96 L0127 . 0048 . 1030 . 0928 . 0040 . 0060
P50-97 .0128 . 0050 . 1053 I . 0953 . 0045 . 0060
P50-98 .0130 . 0050 . 1059 . 0940 . 0050 . 0050
»50-59 .0129 . 0049 . 1015 . 0935 . 0030 . 0020
P5C-100 .0:30 . 0049 . 1044 . 0935 . 0030 .0030
P50-101 .0129 . 0050 . 1043 . 0943 . 0020 . 0070
P50-102 .C130 - . 1055 . 0925 . 0030 . 0030
pP50-103 L0128 . 0043 . 1064 .0963 . 0020 . 0050
PS50-104 .0130 .0050 . 1045 .0918 . 0020 . 0030
P50-10% .0130 . 0950 . 1053 . 09135 .0030 .00
P50-106 .0128 . 0050 . 1045 . 0945 . 0070 . 0100
P50-107 .0128 . 0050 . 1023 . 0925 . 0030 . 0040
P50-108 L0127 . 0050 . 1043 . 0943 . 0020 . 0060
P50-10° .0128 . 0049 . 1050 « 09> . 0060 . 0050
P50-110 .0129 . 0050 . 1045 . 0938 . 0040 . 0060
PS50-111 .0129 . 0050 . 1074 . 0953 . %30 .0030
P50-112 .0128 . 0050 . 1063 .0953 . 0040 . 0025
PS0-113 .0130 . 0049 . 1043 . 0940 . 0020 . 0020
P50-114 .0127 . 0050 . 1046 . 0943 .0030 . 9050
PS0-115 .0125 . 0050 . 1068 . 0955 . 0050 . 0050
PS0-116 .0128 . 0049 . 1051 .0933 . 0020 . 0G50
P50-117 . 0129 . 0051 . 1040 . 0540 . 0020 .0030
P50-118 .0129 . 0050 . 1046 . 0940 . 0020 . 0040
P50-119 .0130 . 0056 . 1043 . 0923 . 0020 .0130
P50-120 .0128 . 0050 . 1050 . 0950 . 0030 . 0050
P50-121 .0129 . 0080 . 1051 .0953 . 0030 . 0040
£50-122 .0130 . 0050 . 1036 . 0928 . 0020 . 0040
P50-123 .0129 . 0050 . 1040 +9930 . 0070 . 0020
P50-124 .0128 . 0049 . 10%9 . 0983 . 0030 . 0020
P50-125 .0i2¢% . 050 . 1053 . 0945 . 0020 .0035%
P50-126 . 0129 . 0550 . 1061 . 0953 . 0020 . 0015
PS50-127 .0126 . 0049 . 1061 . 0945 . 0030 .0070
P50-128 .0128 . 0050 . 1065 . 0946 . 0020 . 0050
P50-129 .0132 . 0050 . 1030 .093% . 0030 . 0040
P50-139 .0129 . 0050 . 1048 . 0933 . 0020 . 0060
PS0-131 .0128 . 0050 . 1039 . 0925 . 0020 . 0020
AVERAGE .012§ . 0049 . 1049 . 0942 . 0032 . 0047
_STD. DEV. £.J00!1 2.0001 1. 0011 4.0012 +.0014 $.0027

Notes:
1. Lower datum is .53+ inch above the base; upper datum 3,280 iaches above base
2. The indicated measurement at each datun: is the total indicated runout of the

liner's outside surface relative to the register diameter. The difference

belween the runout al the two datumn planes is an indication of the lack of par-

pendicuisrity of the register plane and the liner axis,
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) Table VI
Penetration Data -~

For DRD3IP3 item 2 Linors
] y v Penetration | Mox.Spreod | Std. Dev.
'.- Rousd i, LRMComeiDs | (evriges tinches MS) | (in.) tin.)
} : P50-94 2.60 +15 11,63
©50-95 2.62 o 9.75
P50-96 2.60 Q) 12.75
Avg. 11,40 3.00 $+1.52
P50-90 2.60 +30 18.50
P50-91 2,58 Dl 16.75
. P50-92 2.60 % 14,00
P50-.97 2.60 oy 16,81
Avg. 16.52 4,50 +1.86
i P5D-G7 2.56 + 45 19,5C
E P56-88 2.60 - 20,31
! > P50-89 2. 60 X 19,75
iy~ - P50-98 2,60 " 20.69
1 : P50-99 2.62 " 18.56
| . Avg. 2.13 +0.82
! P50-84 2.50 +60 19.18
{ P50-85 2.60 " 19.25
i P50-86 2.58 " 19.56
i P30-100 2.62 LU 20,12
f f P50-101 2.66 " 19.56
B l Avg. T9.5% 0.94 10,37
P50-8: 2,58 +75 15.88
i P50-82 2.58 X 17.06
P50-83 2.58 ty 16.25
E Avg. T6. 30 1.18 20.60
i : P50-106 2,70 +45 18.56
1 P50-107 2.66 ey 15,69
P50-108 2.68 i 18,12
P50-109 2.70 o* 18,12
. F50-110 2,72 X 18,06
| - AVge. T8, 51 1.63 10.69
11 ‘ "Controls
t FS856 2.58 0 21.00
| FS857 2.58 - 18.94
i ¥S858 2.0 “ 22.18
B FS859 2,58 L 19,38
FS860 2.58 88 19,38
{ Avg. 20.78 3,24 11.37
¢
. Notes:
! l. Cones assembied in DRC376 test bodies, base plugs and either DRC37¢
nose rings or DRC314 HW 11 tees.
2. All rounds were fired at a stardoff of 7.5 inches,
. 3. Rounds loaded at Ravenna Arsenal, BAT Lot No, 22 with Composition
s B B. Holston Lot 3-126.
E » 4, FS856 t~ 860 are control rounds containing DRB398 cones.
‘B 11
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§ Table Vi -
Summary of Serrated Liner Performance : 8

DRB2 Type Cona (See Fig. 3.) :

o ——

DRI2 type cone, machined from copper ber, envalape of fluta crevts for extermally Auted cones identicel with srtarnal iface of DREZ
cone, inside diemeter veried o1 required for desired wall thickners. Escopt where noled well thickness is esentislly constent ovar entire
cone. Fiute dopth varies linsar'y frem indicated dapth te 1ero at tha theoreticel APEX of the zone generated by the fluta crests. Radius
te osutiide surfoce at dotum for dopth and thicknen is 1.5216 inches.

o ot o . ARG s

| rowi . |Number of |Wall Thickness Flute Dedth @
|l | Drowing No Flutesd (in) (in) ¥, Py Remorks |
DRD263 acP . 1564 L0614 0 8.0 Ext. Flates Only i
! DRD17-6 16F . 1490 . 0246 +15 16. 0 o
| DRD3z-3 16C . 0990 .0248 +35 8.5 i
i DRDs4-3 16F . 1495 . 0624 +55 9.6 o
| DRD33-3 36C . 1486 .0164 +15 15,2 .
DRD35-3 36F . 1493 .0171 +15 15,5 0g
l DRDI161 -1 J6F . 0964 .0129 435 16.9 L
DRD162-2 45F . 0990 .0112 +40 16,0 L
| DRD63-1} 60F . 0984 .0162 +65 14,0 o
H DRD63-3 [&)] 60F . 1480 .0168 +e5 15.3 T
| DRD254 No. | 100F L1517 .0422 420 ts. 0 "
l DRD78-2 16CP . 0967 L0270 (10} +5 18,2 Matching Flutes
.0281 (Ext) Index Angle=1? 8*
} DRD78-2 The P L1276 .0338 (Int) -85 14.8 . v 4% 260
i .0267 (Ext)
DRD213-i 16CP . 1257 .0274 +65 15.6 Ext. Flutes Only;
DRD223 16CP . 1288 .0276 -20 7.8 Int, L 2@
ag DRDH"-}@ 16F . 1490 0233 7.5 15. 4 Ext. Spiral Flutes H
Penetration of optimum wall smooth cone of DRB2 design at zero rev/sec is 18,0 in. of mild steel.
Notes:
| 1. F refers tochord flutes, machined
| FpP o L ', pressed
C w 2¢ L ** , machined
cp Lo " ., pressed

2. A positive value for ¥, means that the cone, viewed from the apex, must be rotated in a clockwise
direction at the indicated frequency (rev ‘sec) ir »rder to exhibit maximum penetration,

! ) 3. Root of flute paralicl to inside cone surface. o
I 4. This lot of cones differs from DRDI7-6 1n that the flutes spival through IC , clockwise, from apex
to base. ~
I
B
'
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Table VHI

Summaory of Serrated Liner Performance

DRB3I98 Type Cone {See Fig. 4.)

hiaad 5%

ORB198 type cone, sil but one lot of coppar canas were mede by pressing flutes into drawn blanis. The copper cones of DRDI72 fio. |
were mechined compietely, including futas and the DRD26? eluminum cones were mechinad slio. Dut the fluter were pressed. Except
whers noted well thickness is msantislly constant. Fluty depth varies lineerly from indicated depth to 1ero et the theorsticel npes of the

(; cunw genereted by the Rute crests. Redius to outside turfece ot detum for dapth end thicknets is indicsted.
: Waoll Thick-| Flute Rodius to

Drowing No. No. Flutes ness (in} gep'h (in.) |Flute Crest(in) A, P, Remorks
DRD272 No. 1 50F L1615 . 061} 1.629 +50 11.4 Ext, Flutes Only
DRD393 item 1 50FP . 1093 « QAL 1.617 160 18.3 o
DRD393 item 2 50 P . 1048 L0129 1.617 +52 20,0 P2
DRD267 50FP . 1065 .0089 1,624 125 20,8 2
DRD207 " L1074 L0017 1.701 0 8.6 *, Alum.

(4]

E TRD318 item 1 36FP . 0999 .02 1.585 0 20.0 Int. Flutes Only
DRD319 item 1 15FP L1021 L0113 1,583 -3 21,1 &
DRD320 item ! 60F P . 1039 .01Cc8 1.583 -3 19,6 o
DRD320 item 2 LOFP . 1088 .02 1,578 -15 18,0 =
DRD320 8tem 3 60F P L1 .0381 1.567 +3 20,0 i
DRD3I21 item | 100F P ,1023% . 0098 1,583 -5 20.2 t

<« Penctration ¢f aptimum wall sniooth cone of DR1)318 design at zero rev:sec is 20.8 .n. of mild stedl.

4

Notes:

FP
e =
.

1., F relers to chord flutes, machined
, pressed
, mactined
, pressed
A positive value ior ¥, means that the cone, rjewed from the apex, must be rotated in a

clockwise direction at the indicited frequency (rev «ec) in order to exhibit maximum penetration,
Root of flute parallel to 1nside cuone surface.,

-y

Table IX

Summory of Calculations
Correlation Foctor f(N)

e
~ 2
LA “t’)‘;’ Sin)- .‘!!aB'_
Drawing No ", % ' ] ' €t van
DRI I3 .- .- .- /]
DRDIT & 1% 61,9 REE ] l 01207 11,20
DRDAL .Y 3% 6l 4 LTS LUVONS0 1,8
DHD}Y4 -3 L1 24 4 L84S JueTES 9 bv
DRI} 1s 9.9 S22 LeiTe8 24,3
DRD S s 89,0 s A2 L1748 Ry,
DRDte1-1 15 118, 0 L L8)S L00697T 28.8
DRD16Z-2 4 136, 0 .0878 L 60771 42,0
DRDA3.Y (R 4.0 T YN 00T 41,3
DIRDE DD 2 0.1 L2 L01720 3, C
LIRDLSY Yo, 1o 20 36,1 -k L} 01200 B.+5
| LIRD213. 1o [ 3] “5, 0 .08 L Sas AL ]
TIRD2OT 25 182.5 <1009 .01018 46,5
DRDI stem 1o) 60 10,0 LU LGONBS \2.0
IHDI3) e 2of S2 12%,2 L0019 L 00844 85,0
DRDITI Ny 8 50 26.6 L 1004 Rt ) l 18.2
1 ® Flutes ace peessed 1nto amooth cones,
| ¢+ actuai fiute depth, inches
t © minimum wall thickness across flute profile, inches
! R : 1adi1us of cone to crest of tiute, incaes
1 d, 1, R are all measured at the aamr datum plane
L Ye: optimum eotational frequency, eey ‘sec.
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Yable X
TI38EY) Modification

| Pgi? Drowing Mo. Material Weight (ibs)
| Band, Rsotating | DRB360 Gilding metal, annealed 0.25
Body DRC321 Steel WDI04S T.41
Cap, Teze DRAKIS Steel WDID30 .03
Ceone DRII3 . Z.te-al Copper QQ-C-57H .84
Bushing, Tee Cap DR&696 Ruboer --
lemeat, Nose DR 4496 9.03
IT222E3)
Pad, shock DRA461 Felt MIL-F-10954
Plug, Base (A} DR 288 Alumninum 24S-T#4 | 0. 11
Plug, Base (B} CRB4IC Algminom 245.T4 1.03
Ring, "O~ DRA459 Rubber --
Sieeve, Grommet DR A492 Nylon FM 3003 -~
Strip, Pin DRA454 Phenolic laminate --
| Tape DRA&27 Yiscose Rayon
Tee DRC314 Steel WD 1030 5.16
Washer DRAT21 Felt =i
Wire, Fuazse DRAG2B Beryilium Copper #24 --
Assembly
Element, Base DRAST? | = ee--- .36
for faze
Charge, H.E. --- Comp B, Grade [, JAN-C-40) 2.27
Total Project Weight (calculated) 17.55
C. Go: 1.29 calibers from base (5.3] inches!
Axial moment of inertia: 43.0 lb-in" (nominal)
Transverse moment of inertia: 204.0 lb-in? {ncminal)
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Fig. 5. Penetration Versus Spin Rate.

DRD78 [5-degree Inder Angls)

Liners.
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Penetration Versus Spin Rate.

DRB2 Cones in DRCIS Test Asamblies,
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Fig. 7. Penetration Versus Spin Rate.

CRDI?) Htem | Linere.

Fig. 8. Penetration Versus Spin Rate.
DRIT) ltem 2 Liners.
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INSTALLATION

Office, Chief of O.:ihonce

ORDTS
ORDTA
ORDTQ
ORDTR
ORDTB
ORDGU-S):
ORDTU

Arsenals

Frankford
Picatinny

Aberdeen Proving 3r-wnd

Ball:-tics Research Labor wosy -~

Development and Proof . .ies

Contraciors

Carnegie Institute of Technclogy

U. S. Navy

Bureau of Navy Ordnance

Nzaval Ordnance Laboratory,
White Oak

Naval Ordnance Test Station,
Inyokern

Naval Proving Ground, Dahlgren
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