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SYNOPSIS

le This test was conducted to determine the fragmentation charac-
teristics of modifiad 3"/50 Projectiles Mk 33, Composition A-3
loaded, and ascembled with base VT fuzes D-170.

2¢ ao The base VT fuzed projectile differed from the nose VT
fuzed standard projectile in that it had a more concentrated bearm
of fragments in polar zone 659=110° and had a 10% higher fragment
velocity. However, the standard nose VT fuzed projectile has a
slightly wide: beam spraye.

be The fragmentation data are summarized as follows:
3%"/50 AA Projectiles Mk 33,

Compe A-3 Loaded
Nose Short base Lcng base

VT VT VT
No, hits in zone 65°-1i0° 269 514 436
Nos hits in zone {59-120° 318 514 436
Medium fragment velocity (ft/sec) 3300 3670 3510
No, fragments 1,25 - 205 grams 510 519 491
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PART B

INTRODUCTION

ls AUTHGRITY:

This test was authcrized by reference (a) and conducted under
Task Assignment hPG-Re2b-1-1-53,

2¢ REFERENCES:

a. BUORD Conf 1ltr 578-1(54) Re2c-JSM:rijt Ser 45192
of 24 September 1952

b. NPG Conf Report Noe 1123 of 7 May 1953

ce NPG Conf Repori Noe 468 of 31 January 1950

y ® O

3¢ BACKGROUND:

a, Reference (b) report>d the fragmentation results for the
59/38 AAC prejectile assembled with base VT fuzee Nose VT fuzed
pPrcjectile fragmentation data were included.

be In the development of base VT fuzes for medium caliber
projectiles; the Naval Proving Ground was requested by reference (a)
to fragment and evaluate the base VT fuze in the 3"/50 projectile,

Le OBJECT OF {EST:

This test was conducted to determins ths fragmentation charac-

.teristics of modified 3"/50 Projectiles Mk 33, Composition A=3

loaded, and assembled with base VT fuges D-170.

5« PERIOD OF TEST:

as Date Project Letter 24 September 1952

b, Date all Necessarv Material Received 6 August 1953

ce Date Commenced Test 27 avgust 1953

de Date Test Completed 21 September 1953
CONFIDENTIAL
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DETAILS OF TEST

6. DESCRIPTION QOF ITEM UNDER TEST:

Twelve rounds of 3"/50 Projectiles Mk 33 were used, modified
according to BUORD Drawing Noe. 1370699, Figure 1. The nose portion
of the projectile is integral with the projectile body, and there
is a 200 diameter hole in the base for the accommodation of the
base VT fuze, All projectiles were loaded with Composition A-3
having a density of 1,63 * ,0l. Six projectiles were cavitized for
the short VT fuze and six for the long VT fuze, The intrusion
depths of the fuzes, measured from the projectile base, were 6402
and 7%02 for the short and long fuze respectively, Figure 2, The
average weight data in pounds of the projectiles are as follows:

VT Fuze Empty Compe
Type Proi, A=3 Fuze Total
Short Base 9.14.5 0092 3-20 13357
Long Base 9637 0e85 3652 1374
*Standard Nose 96443 0,81 2.50 12,74

* Reference (c¢) datas
7 PROCEDURE:
&8s Fragment Mass Distribution:

Three rounds of each fuze type were tested for fragment
mass distribution, Each projectile was placed in a cane fiberboard
box which was located in the center of a sawdust filled chamber,
After each detonation, the sawdust was sifted and the fragments
collected by the use of a sereen mesh and a magnetic separator,

be Fragment Space Distribution:

Three rounds of each type were tested in a 20 I
eircular space distribution arenes having 1/8" mild stes

2l panels
5 Teet nigh, marked off in 5° polar angle zones about the axis of
the projectile with the nose pointed toward 0°, Complete penetra-

tions of the panels were recorded,

CONFIDENTIAL
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ce Fragment Velocity:

o Since only a small number of projectiles was available,
& 6 of each type, fragment velocity and space distribution determina-
%’ tions were combined, Additional 1/8" mild steel panels were added

¥ to the space arena in order to obtain a larger fragment sample for
the velocity data, A 16mm Fastax camera viewed 10 feet high panels
at 20 feet from the projectile in the zone 09-100°, The normal
precedure for obtaining fragment velocities of 3w projectiles
requires a 30 foot base line; the velocities obtained on these tests
are siightly higher since a 20 foot base line was used.

8. RESULTS AND DISCUSSION:
as Fragment Mass Distribution:

(1) The two types of base VT fuzed 3"/50 projectile
produced similar numbers of projectile fragments in weight group
le25 to 205 grams, The detailed data, listsd in Table I and shown
in Figures 3 to 8, are summarized as follows:

VT_Fuze Type Nog Proje Fragments 1,25 to 205 grams
Short Base VYT 519
Long Base 491
#*Standard Nose 510

* Reference (c) data,

The differences in numbers are not considered significant. The
base VT fuzed projectiles did produce over twice the number of fuze
fragments, but thess are not considered to be very effective, since
their median size is quite small,

(2) Since the base VT fuzed projectile weighed about one
pound more than the nose VT fuzed projectile, the standard nose
VT projectile is considered superior to the base VT projectile in
mass characteristics on a weight for weight basis.

CONFIDENTIAL
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b. Fragment Space Distribution:

The base VT fuzed projectile produced many more effective
fragments, those capable of penetrating 1/8" mild steel plate at
20 feet, than the nose VT fuzed projectile. The data detailed in
Tablza II are summarized as follows:

No, Hits per total zone
VI _Fuze Type 65° = 110° L45% = 120 00 ~ 180°
Short Base 514 514 514
Long Base 436 L36 436
#Standard Nose 269 318 324

# Reference (c) data.

The bvsam of effective fragment hits is rariower and more concentrated
on the base VT fuzed projectile than on the nose VT fugzed projsctile,

¢« Fragment Velocity:

Detailed fragment velocity data listed in Table III are
summarized as follows:

Average Median Beam Spray

VT Fuze Type Fragment Velocity -
Short Base 3670 fose
Long Base 3510 f.s,
#Standard Nose 3300 fese
* In reference (c), measured velocity over a 30 foot base line was

given as 3140 f/se This value has bsan approximately corrected
to a 20 foot base line to give the entry in the table.

CONFIDENTIAL
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CONCLUSIONS

9¢ a, The base VT fuzed projectile differed from ths nose VT
fuzed standard projectile ian that it had a more concentrated beam
of fragments in polar zone 65°-110° and had a 10% higher fragment

velocity. However, the standard rioss VT fuzed projectile has a
s8lightly wider beam apray,

be The fragmentation data are summarized as follows:

3"/50 AA Projectiles Mk 33,
Com A=3 Loaded
Nose Short base Long basse

vT VT VT
Noe hits in zone 65°.110° 269 61y L36
Ncs, hits in zone 45°9-120° 318 51t 436
Medium fragment velocity (ft/sec) 3300 3670 3510
No. fragments 1,25 - 205 grams 510 519 491
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CONFIDENTIAL NPG REPORT NO. 1217

Fragmentation Tests of 3"/50 Projectiles Mk 33,
Composition A-3 Loaded, and Assembled with Base VT Fuzes D-170

--—-gu---o-—-—--------w------------------

TABIE I]
SPACT DISTRIBUTION DATA

20 Ft. Radius Circular Space Arena 3"/50 Proj. with Short base YT fuze
1/8" us paneis 5' high Dete: 16 September 1§53

Avg., Avg. Avg.
Proj. #10 Proj. #11 Pruj. #12 Impacts Impacts Impacts
Fuze #4 Fuze #5 Fuze #6 Per 5° Per total Per Unit
Zone Rd. 1 Rd. 2 Rd, 3 zone on 5° zone Solid
Degrees R L Avg. R L Avg, R L Avg, panel on_panel Angle
C-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
4,5-50
50-55
55-60
6C-65
65-70
70-75
75-80
8c-85
85-90
90-95
95-100
100-105
105-116 1
110-115
115-120
12C-125
125-130
130-135
135-140
140-145
145-150
150-175
155-160
160-165
165-170
170-175
175-180
CONFIDENTIAL
SECURITY INFORMATION 1 APPENDIX C
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CONFIDENTIAL NPC REPORT NO. 1217

Fragmentation Tests of 3"/50 Projectile Mk 33,
Composition A-3 Loaded, and Aseembled with Base VT Fuzes D-170

TABLE II {gontinued)

20 Ft. Radius Circular Space Arena 3"/50 Proj, with Long base VT fuze
1/8" MS panels 5' high Date: 16 September 1953

Avg. Avg. Avg.
Proj. #4 Proj. #5 Proj. #6 Impacts Impacts Impacts
Fuze #10 Fuze #11 Puze #12 Per 5° Per tutal Per Unit
Zone M, 1 Rd. 2 Rd. 3 zZone on 5° zone Solid
Degrees R L AvE. R L Avg. R L Avg. panel on panal Angle

0-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
5C-55
55-60
60-65
65-70
70-75
75-80
80-85
85-90
90-95
95-100
100-105
105-110
110-115
115-120
120-125
125-130
13C-135
135-140
140-145
145-150
150-155
155-160
160-165
165-17C
170-175
175-180

19 40
96 184
106 198
55 101
43 73
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NPG REPOR:y NCOa 1217

Fragmentation Tests of 3"/50 Projectiles Mk 33,
Composition A-3 Loaded, and Assembled with Base VT Fuzes D-170

20 Ft. Radius Arena,
10" high panels in
lémm Fastax Camera

TABLE_III

FRAGMENT VELOCIT

zons 65°-110¢

Rde Noe 1 - 3m/50 AA with short

VT Base Fuze
Filler Compe. A=3

Frame in Which

Hit Occurred

33
34
35
36
37
38
39
40

Median

Average

CONFIDENTIAL
SECURITY INFORMATION

Y DATA

6300 Frames per second
Fuze (Short) D-170 Base VT Fuze
Filler Weight 0.92 lbse.
Total Weight 13.62 1lbs.
Date: 16 September 1953

Noe Fregments Velocit £/s

4
L
L
3
1
2
1
i

3820
3710
3600
3500
3410
3320
3230
3150

3620
3520

APPENDIX D
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VFIDENTIAL NPG REPORT NO, 1217

Fragmentation Tests of 3"/50 Projectiles Mk 33,
Composition A-3 Loaded, and Assembled with Base VT Fuzes D-170
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TABLE III (Continued)

20 Ft. Radius Arena, 6300 Frames per second

10t high panels in zone 65°-110° Fuze (Short) D-170 Rase VT Fuze
lémm Fastax Camera Filler Weight 0.92 lbs.
Rde Nos 2 - 3%/50 AA with short Total Weight 13,52 lbs,

VT Base Fuze Date: 16 September 1953

Fillex Compe. A-3

Frame in Which

_Hit Occurred No, Fragments Velocit £/
32 A 3940
33 3 3820
34 7 3710
35 2 3600
36 3 3500
37 2 3410
! 40 2 3150
Median 3730
é Average 3650

CONFIDENTIAL
SECURITY INFORMATION 2 APPENDIX D




CONFIDENTIAL
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NPG REPORT NO, 1217

Fragmentation Tests of 3"/50 Projectiles Mk 33,
Composition A-3 Loaded, and Assembled with Base VT Fuzes D-170

20 Ft. Radius Arena,

TABLE III

10' high panels in 2sne 65°-110°

16mm Fastax Camera

Rde Noe 3 = 3"/50 AA with short

VT Base Fuze
Filler Comp. 4=3

Frame in Which
Hit Occurred

32
33
34
35
36
37

Median

Average

CONFIDENTIAL
SECURITY INFORMATION

Continued

6250 Frames per second

Fuze (Short) D-170 Base VYT Fuze
Filler Weight 0.92 1lbs.

Total Weight 13,62 lbs,

Date: 16 September 1953

No, Fragments Velocity (f/s)

1 3910
3 3790
5 3680
2 3570
2 3470
3 3380

3670

3620

APPENDIX D
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CONFIDENTIAL NPG REPORT NO. 1217

Fragmentation Tests of 3"/50 Projectiles Mk 33,
Comnosition A=3 Loaded, and Assembled with Base VT Fuzes D-170

|
\

20 Ft. Radius Arena, 6000 Frames per second
10* high panels in zone 659-110° Fuze {Long) D-170 Base VT Fuze
16mm Fastax Camera Filler Weight 0,85 lbse.
Rde Nos, 1 - 3%/50 AA with long Total Weight 13,76 lbse.
VT Base Fuze Date:s 16 September 1953
Filler Compe. A-3
Frame in Which
Hit Occurred Nogs Fragments ,Valocit £/s
31 1 3870
32 7 3750
34 2 3530
36 1 3330
37 8 3240
38 1 3160
L5 1 2670
Median 3580
Average 3500
CONFIDENTIAL
SECURITY INFORMATION I APPENDIX D




CONFIDFNTIAL

NPG REPORT NO., 1217

Fragmentation Tests of 3"/50 Projectiles Mk 33,
Composition A-3 Loaded, and fAssembled with Base VT Fuzes D-170

20 Ft. Radius Arena,

m—-mu—un--w—.--——--—----

TABLE III (Continued)

6200 Frames per sscond

10' high panels in zone 65°-.110° Fuze (Long) D-170 Base VT Fuge

16mm Fastax Camera

Filler Weight 0.85 1lbs.,

Rde Nos 2 - 3"/50 AA with long Total Weight 13,72 1lbs.,

VT Base Fuze
Filler Comp, A-3

Frame in Which
Hit Occurred

35
36
37
38
39
h2

Median

Average

CONFIDENTIAL
SECURITY INFORMATION

Date: 16 September 1953

No, Fragments Velocit £/s

L 3540
2 3440
3 3350
2 3260
1 3180
1 2950

3450

3360

APPENDIX D
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CONFIDENTIAL

NPG REPORT NO, 1217

Fragmentation Tests of 3"/50 Projectiles M; 23,
Composition A-3 Loaded, and Assembled with Base V] Fuyzes D-170

- em es et e e o=

TABLE JIII (Continued)

20 Ft. Radius Arena,

10" high paneis in gzone 65°-110°

1émm Fastax Camera
Rde No. 3 = 3"/50 AA with long

6150 Frames per second
Fuze (Long) D-1710 Base VT Fuze
Filler Weight 0,85 1bs.
Total Weight 13 .72 1bs,

VT Base Fuze Date: 16 September 1953
Filler Comp. 4&-3
Frame in Which
Hit Occurred No, Fragments leelocity (f/s)
33 1 3730
34 2 3620
35 3 3510
36 1 3420
37 2 3320
38 2 3240
Median 3500
Average 3460

CONFIDENTIAL
SECURITY INFORMATION
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