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CONFIDENTIAL 126G REPCNT NC. 1124
Fragmentation Test of §*/30 I .~d VI {FCL)
Projectiles tk 49, Exvlesive "D ancé - ©. -sivicon A-3 Loaded
PART
SYNOPSIS

1., This test was conducted to determine the fragmentation charace
teristics of standard 5"/38 HC and VT (FCL) projectiles I’k 49,
sxnlosive "D" and Composition A-3 loaded, resnectively.

2. The fragmentation characteristics are as follows:

HC VT (FCL)
Lxpl. "D*" Comp,. A-3
¥edian fragment velocity
(80°-110° zone) ft./sec. 3400 4080
Hits in total zone
0°-65° 23 40
65°-115° 692 1072
115°-130° 37 10%
Totals 0°-180° 7c2 1217
No. fragments in weight group
5/8 - 350 -rams 1218 2113
Yean fragment mass (grams) 11.° 5.78
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CONFIDLNTIAL NPG RLPORT NO. 1124

~ Fragmentation Test of 5"/38 HC ané VT (FCL)
Projectiles Mk 49, Explosive "D" and Composition A-3 Loaded

" PART B

INTRODUCT ION

1. AUTHORITY:

This test wasAauthorized by reference (a) and conducted under
Task Assignment X¥PG-Re3d-418-1<53, reference (b).

2. -RTFERENCES:

a. BUORD Restr 1ltr FP9 Rel3d=AN3:bc of 6 Octoher 1552
“be BUORD 1tr EP9 Re3d-AFBibc of 29 July 1952

3. BACKGROUND:

Since little static fragmentation data on 5"/38 projectiles with
standard loading and fuzing were available, and -in view of the wicde-
‘spread usage of the 5"/38 and its employment as a standard in
evaluating new designs, the Bureau of Ordnance requested in refer-
ence (a) that fragmentation tests of the §"/38 »nrojectiles be
conducteds -

4, OBJECT OF TEST:

= This test was conducted to determine the fragmentation charac-
teristics of standard 5"/3& HC and VT (FCL) projectiles ik 49,
Explosive "D" and Composition A~3 loaded, respectively.

5. PERIOD OF TSST:

"~ a. Date Project Letter - ; € Octoher 1952
b, Date Necessary Material Received 7 November 1952
c. Date Commenced Test - 13 January 1953'
d. Test Completed. 20 March 1953
CONFIDENTIAL

SECURITY INFORMATICON 3



COIFIDENTIAL 26 RLPOAT G, 1124
rFraementation Test cf 5" /38 I aund V7 (£LL)
les

Prcjectiles 4K 49, Explosive "D" and Comnos¢’tion a-3 Loaded

PART C

DETAILS CF TILST

6. DISCRIPTICY GF IT:ZM UNDER TEST:

5"/38 Projectile Mk 49 Mod 1, Manufactured by N+tisnal Tube Co.,
Ammunition Lot L5/NfN74 C-52, The assembly and welghts are as
follows:

Proj. Yiose 4D Base fverare wts. (1bhs.)
Proje Lot Filler TFuze ruze Fuze ZImnty Fuze Filler Total
HC 293 Exp."D" Kl 29 ik 59 ¥k 28 41,95 3,92 7.25 £3.1
YI(FCL) 294 A-3 Kk 71 -- plug 41.2 4,5 72.60 £53.3

Both typnes were initiatec with the nose fuzes modifiea for static

cetonation by the Naval Froving Cround. A »hotograoh of the Mk 49
bod O projectile is shown in Fipure 1. The Lk 49 ilod 1 vrojectile
is identical to this evcent for a minor chanrce in tne hand scoring.

7. PROCLLURZ:

a. OCpace distribution data were obtained in a 30 foot radivs
semi-circular space distri-ution arena havineg 1/8" mild steel
panels §' hieh and marked off into 5° polar anrle zones about the
aris of the nrojectile. The proiectiles were vlacec horizontally
on a wooden stand with the nose pnointed toward 0°. Comdlete
penetrations of the nanels were recerded, Seven (7} rounds cf each
tyme viere tested in this arena.

b. Fragment velocity determinations were obtained by the usual
high sneed phiotograniiic technigue in a 30 foot radius arena. The
camera useé was a 3mm Fastax. .ragment velocities obtained are the
mean velocities over the first thirty (30) feet of travel of beam
soray (nolar angle £0°-11C°) frasments. The projectiles were nlaced
nose un in the center of the arena on a € foot stand. Three (3)
rounds of each ty»e viere tested in this arena.

¢. Fragment mass distrinution tests weres ccnducted in a sawdust 4
filied chamber. Each ol the five (%) nrejectiles tested was
sunported on 1its side in & cane flherhoard box. After each cdeto-
naticn, the sawdust was sifted and the fragments colilected by the use
of a screen mesh anc a magnetic sevarator.

CONFIDINTIAL
S.CURITY INFO::LATION 4
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Fragmentatisn Test cf S"/3° T «nd VI (SCLY
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8. RLSULTS AND DISCUSCICNg
a. opace Distribution:

Detaile¢ space distrihution data are listed in Table I.
Th2 ? round avercge data are sunmarized as follows:

average Fragment Hits per Total Zcne
1]

Polar Zone HC Syml. "DY VT _(FCL) Comn. A-3
0°-15° 7. 10
15°-40° 0 0]
40°-65° 16 30
€5°-115° 6¢2 1072
115°-165° 26 95

169° .180° ok P

Totals 752 1217

b. Fragment Velocityzr

Detailec frzgment velocity data are listed in Table II and
are summarized as followss

3 Rd. Average Median

Proj, Filler Fragment Velocit one £0°-3110°)
EC Ex»l. "D" 34C0 ft./sec.
VT (FCL) Comp. A-3 400 ft./sec.

c. Fragm2>nt kKass Cistrihution:

Detailed fragment mass distribution data are listed iu
Table III. Photographs of the fragments are shown in Figures 2-11,
inclusive., Rd No. 4 cdata of the Vi (FCL) orojectiles was not used
in averaging the data due to a malfunctioning fuze. This round was
later initiated with a 50 gram Composition C-3 hooster and a special
engineers blasting cap. The muss data are summarized as follows:

CCNFIDLNTIAL
SECUNITY INFORE..TION 5
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CCHFIDLNTIAL PSS (ESPORT NC. 1124
Fragmentation Test of §"/237 il =rd vT (FCL)
Prcjectiles Nk 49, Explosive "L" arnd Ccu ~2siticon a-23 Leaded
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Average llo. Fragments in 'leieht Grouns

lieight Croun HC Expl. "DV VI (FCL) Comp. A-3
(Grams) (5 rd. aver.) (4 rd, aver.)

5/8 - 1-1/4 185 407
1-1/4 - 2-172 197 479
2-1/2 - % 189 415
s 1o 153 303
1¢c - 20 209 270
20 - 40 169 176
40 - 20 8s 17
8¢ - 160 28 13
160 - 320 g 2
320 - 350 0 1
Totals 1218 2113

d. The finer fragmentation anc higher fragment vclocity of the
VI (¥CL) vprojectile, Compcsition &4-3 loaded, when comparec¢ to the
HC orojectile, Lxmlosive "D" loadcd, 1is attrihuted to the explosive
characteristics., The mean {ragment masses fcr the HC and VT (#CL)
projectiles, comnuted from the best fit to a Mott law, were 11.8

and 9.7% grams, respectively.

-3

P-RT D

CONCLUSION

ATe]

9. The fragmentation characteristics are as follows:

HC vT (FCL)
E¥xnl, "D" Comn, A=
Ledian fragment velocity
(80°-110° 2zone) ft./sec. 3400 4070
Hits in total zone
0°-65° 23 49
650-115° 692 jo72
115°.180° 37 109
Totals 0°-180° 752 1217
No. fragments in weight group
5/8 - 350 grams 1218 2113
lean fragment mass (grams) 15156 ©,78
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COSFIDENTIAL NPG RIPCRT MO, 1124

Fragmentation Test of 9"/38 EC and VT (¥CL)
Prcjectiles lk 49, Bxplosive "L" and Comporition A-3 Loaded

The tests upon which th’s renort 1is btasad weare conductad by:
- LT A, M. HUGHSS, Fragmentation Battery Firing Officer
Fragmentation Division
Terminal Ballistics Devartment

This report was prepared by:
V. PHAILIPCHUK, Fragmentation Battery Officer
Fragmentation Division
Terminal 3Ballistics Department

Tals report was reviewed by:
R. H. LYDDANEZ, Director of Research
Terminal Ballistics Department
Yle B. ROBERTSON, Lieutenant Commander, USN
Terminal Ballistics Officer
Terminal Rallistics Department
C. C. BRAMBLE, Director of Research, Ordnance Grcup

Captain, USN
Commander, MNaval Proving Ground

— =

; /
M&‘% -
E. 4. RUCKNZR
Captain, USN

Crdnance Officer
3y direction
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CONFIDENTIAL NPG REPORT NO, 1124

Fragmentetion Test of 5"/38 HC anc ¥T (FCL)
Projectiles Mk :9, Explosive "D" and Composition A-3 Loaded

SPACS DISTRIBUTION DATA

Date: 1-14-53

30' Radius Space Arena 5" /38 VT (FCL) Projectiles Mk 49-1
1/8" ¥S panels S' high Compocition A-3 Loaded )
Avg.
Avge, impacts Aveg,.
impacts per impacts
per 5° total 5€ per unit
Zone Rde RA., Rde Rde Rde Rde. R4, zone zone Solid
Dogrens 1 2 3 1 e S 7 on panel on panvl angle
0-5 2 3 % 3 5 2 5 3.4 7 290
5-10 2 1 1 0.6 3 40
10-15
15-20
20-25
25-30
30-35
35-40
40-45 1 0.1 3 7
45-50 1 1 1 0.4 11 30
6055 1 0.1 3 7
55-60 1 1 0.3 10 2¢
60~65 1 0.1 3 7
6570 2 03 10 20
70-75 1 3 1 1 1 1 1,1 40 76
75-80 3 ] 1 3 1 4 2 2.4 89 165
80-85 3 2 4 7 1 2.4 90 165
85-90 4 5 6 5 3 5 3 2.4 166 300
90-95 3 6 9 6 7 6 9 5.6 250 450
95-100 9 13 10 7 7 10 8 8.1 340 630
100-105 ] 1 3 2 1.0 37 69
105-110 1 1 1 1 g 20 40
110-115 1 2 2 1 0.9 3C 60
115-120 2 1 1 2 1.0 33 69
120-125 1 0.1 S 7
125-130 1 1 0.3 9 20
130-135 1 3 0.3 8 20
135-140 1 1 1 1 0.6 15 40
149-145 2 3 1 N,9 20 €0
145-160
150-1565 1 2 0.4 7 30
155-160
160-166
165-170
170-175 2 1 2 1 1 1 1 1.3 5.8 1
175-180 2 2 2 1 2 2 z 1.9 S8 150
CONFIDENT IAL

SECURITY INFORMATIGN 1 APPENDIX B
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CONFIDENT IAL NPG REPORT MO, 1124

Fragmoentation Test of 5"/38 3C and VT (FCL)
Projsotiles Mk 49, Explosive "D" and Composition A-& Loaded

TABLE I {Contin.ed)

SPAGE DISTRIBUTION DATA

Dates 1-14-53

30! Radius Space Arena 5"/38 BC Projectiles Mx 49-1
1/8" ¥S penels 5' high Explosive "D" Loaded
Avgo
AvVg e impacts AVZe
impacts per impacts
per §°¢ total 5 per unit
Zune Rde Rde Rde Rde Rdse Rde Rds zone tone Solid
Dogrees 1 4 3 % 5 6 7 on pansl on parel anglo
0-5 2 1 1 1 1 1 1 l.1 22 93
5-10 1 1 3 0.7 3 40
10-15 1 1 0.3 2 20
15-20
20-26
26-30
30-35
35-40
40-45
45«50
50-55 1 0.1 3 7
55-60 2 0.3 1C 20
60-65 1 0.1 3 ?
65-70 1 1 0.3 10 20
70-75 1 1 1 1 0.8 20 40
7680 2 1 1 3 3 1.4 52 96
80-85 1 1 3 4 2 1 2 2.0 75 138
85-90 1 1 2 1 2 ] 1.6 60 110
90-85 5 1 4 3 6 S 3 4.1 155 280
95-100 5 6 10 3 11 7 10 Te? 290 530
100-10§& 1 3 1 0.7 30 50
105-110
110-115
115-120
120~125 1 1 043 10 20
125-130
130-135
135-140
140-145 1 0.1 2 7
146-160 1 1 0.3 6 20
150-1565 1 1 1 0.4 7 30
156-160 1 0.1 1.4 7
160-165
165-170 2 ok 0.4 3 30
17C-17§ 1 1 2 1 0.7 3 40
175-180 2 4 3 1 2 2 4 2.6 5¢2 220
CONFIDENT IAL
SECURITY INFORMATION 2 APPENDIX B
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NPG RuPORT NO. 1124

Fragmentation Test of 5"/38 LC and VT (FCL)
Projcctiles Mk 45, Explosive "DV and Compesition a-3 Loaded
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Date¢s 1-13-953

30 Ft. Radius Arcna
35mm Fastax Camera

Rd. 1, 5"/38 Wk 49-1 Pr-jectile VT (FCL)
Total Vicights 53.85 1bs,

Frame in ¥hich
Hit Cccurrcd

16
17
18
19
20
21

22
23
24
25
Mecdian

Avevage

CCMFIDGITIAL
SLCURITY INFORIIATION

FRAGMENT VELOCITY DATA

No, Fragm

32
33
17
10

(o))

[LCE (VI

2450 Frames pcr scc.
Filler: Composition 4-3
Fillecr Weight: 7.60 1bs,

Velocity (£/s)
4590
4320
4080
3870
3680
3500

3340
3200

3060
2940
4110

3970

APPENDIX C
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CONFIDLNTIAL NPG RLPORT NO. 1124
Fragmentation Test of 5%/38 [HC and 71 (FCL)
Projectiles Mk 49, Explcsive "D" ani Comxscsition a-
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I4BLE II (Continued)

FR4GMENT VELOCITY DATA

Date: 1-13-53

30 Ft. Rzdius Arcna 2450 Frames per sicCe
35mi1 Festax Camcra Filler:s Compositicn a-3
Rda. 2, gn/3f Mtk 49-1 Projectile VT (FCL) Filler Weight: 7.60 1bs.
Total Vicignt: 52.30 ibs.

Frsme in which

Hit Qcorrred Noe Fraguents Velocity (£/s)
17 14 4320
18 35 4080
i9 24 3870
20 16 3680
€1 7 3780
22 4 3340
23 6 3200
24 1 3060
25 1 2940
Mcdian 4000
Avcerage 3870
CONFIDuNTIAL

SECURITY INIFORMATION 2 APPENDIX C
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CONFIDLNTIAL NPG RoPORT NC. 1124
Fragmecntation Test of 5"/3E iC
Projectiles dk 49, Explosive "D" and Composition A-3 Loaded
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TABLE II (Continucd)

FRAGMeNT VLLOCITY DATA

Dates 1-13-53

30 Ft. Radius Arcna 2450 Franes per scc,
35mm Fa stax Camcra Filler: Ccmposition 4-3
Rd. 3, 51/38 Mk 49-1 Projectilc VT (FCL) Filler Weignt: 7.60 1bs.
Total Welghts 53,37 1bs,

Frame in vhich

Hit Qccurred No, Fragmcnts Veloeity (£/s

16 3 4590

17 32 4320

156 27 4080

19 26 3870

20 12 3680

21 6 3500

22 4 3340

23 3 3200

24 1 3060
l‘edian 4120
Average 3980
ggggégggxi§£ORMATION 3 APPENDIX C i
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CONFIDENTIAL NPG RePORT NO. 1124
Fragmentation Test of 51/38 EC and VT (FCL)
Projectilus Mk 49, Explosive "D'" and Comnosition 4-3 Loadecd

- - = @ - - o= = - om wm = =

- - - - - - o e = e e wm = = e = = = = - -

TiBLE 1T (Continucd}

FRAGIT:NT VELOCITY DATA

Dates 1-13-53

30 Ft. Radius Arcna 2450 Framcs per secCe
35mm Fastax Camcra Fillers OSxplosive "D
Rd. 1, gn/38 Lk 49-1 Projuctilec HC Filler Welght: 7.29 1lbs,

Total Vieights 953.30 1lbss.

Frame in VWhich

Hit Geeurrcd Yo, Frzpgrmcnts Velecity (£/2)

20 1 3680

2l 2l 35CC

22 29 3340

23 19 3200

24 4 3060

25 6 2940

26 3 2830

27 3 2720

28 4 2530

29 3 2530

30 1 2450
Mcdian 3320
Average 3210
CONFIDENTIAL PPLNDIX C
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CONFIDENTIAL NPG RLPCRT 0. 1124
Fragmentation Test of SY/38 HC and VI (FCL)
Projectiles N¥ 49, Explosive "D" and Courveition a-3 Loaded

- - e wm @ e e @ e @ e @ am e e e e @ @ m @ @ wm = e = @ @ @ @ e = = =

T4BLE II (Continued)

FRACGMEN'T VSELOCITY DATH

Dates 1-13-93

30 Ft. Radius arcna 2500 Frames puer sec.
39mn Fastax Camcra Fillers Explosive "D¥
Rd. 2, 51/38 Lk 4%-1 Projectile HC 11ler Weights 7.25 1bs.
Total Welght: 53,20 1bse.

Frame in ‘hich

_Hit Occurrcd No. Fragmcnts Velocity (f/s)
20 4 3750
21 24 3570
22 29 3410
23 16 3260
24 ? 3130
25 3 3000
26 5 2830
27 4 2780
28 3 2680
29 2 2590
ticdian 3420
Average 3310
CONFIDENTIAL

SECURITY INFORMATION 5 APPANDIX C
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CONFIDENTIAL NPG REPORT 'O, 1124
Fragmentation Test of 94/20 #C ana V2 (¥CL)
Projectiies ik 49, Explosive "D" and Cempcciiion s-3 Loaded

TBLi II (Continucd)

FRaGLWLT VELOCITY DuTa

Datcs 1-13-F3

30 Ft. Radius arcna 2450 Framcs per ScC,
35mm Fastax Camera Fillcr: Dxplosive D"
Rd. 3, 5"/38 }k 4C-1 Projectile iC Fillcr iicight: 7.25 1bs,
Total vieight: 53.21 1lis.
Framc in Which
i;it Occurrcd No, Fragments Vclocity (£/s)

20 8 2680

21 32 3500

22 18 3340

23 15 3200

24 4 3200

25 1 2G40

26 2 2830

27 4 2720

28 3 2630

29 1 2530
Mcdian 3450
Avcerage 3310
CONFIDuNTIAL o
SECURITY INFORMATION ' 6 LJPTENDIX C
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Fragmntation Test of 5"/38 HC exd VI {FCL) Projectiles Mk 49,

CONFIDENTIAL NPG REPORT NO. 1124
Explosive "D" and Composition A-3 Loaded
TABLE III
MASS DISTRIBUTION DATA
FRAGENTATION OF VT (FCL) S"/38 MK 49-1 PROJECTILES COMP A-3 LOADED, MK 71 NOSE FUZES
NUMEER AND WEIGHT OF RECOVERED FRAGMENTS
0025 0825~125 1425~2e5 245-5 5=10 10-20 20-40 40-80 80-160 160320 320-640 TFuze
Compe iller grams grams grams _ grams grams grams  grams grams grams grams grams  Fregs Photoe
Rd, M. W W Wte . Wte. W, Wt. m, we. e Wt. Wt %te Total Noe
No. 1b, l1be Gms. Gmse Noo Gms, y_?_:, Gnse Noo, Gmse Noe Gmz. Noo GmS8e NCce Gmse Noo Gmse No, Gns, Noo Gms., Noe Gmeses NOo ﬂo. EB. NP9
1 53,57 760 460 360 411 810 450 1524 436 2081 293 3572 260 4571 169 2802 52 1436 14 404 2 343 1 1741 594 2682 20104 62265
2 53,08 7,60 356 327 365 747 417 1278 359 2003 284 3632 259 4456 165 3086 57 1500 15 706 3 342 1 1791 575 2500 20226 62284
S 53,18 T460 - 444 361 395 957 528 1623 464 2178 313 3968 276 5278 195 2120 41 578 S5 582 3 339 -1 1821 580 2801 20239 62323
# 53,67 7.60 374 284 324 506 286 B892 253 i562 221 3163 230 4701 166 4179 74 2055 19 612 3 337 1 1840 142 2019 20505 62377
5 53,50 7.60 470 406 458 937 520 1436 401 2274 321 3916 283 4667 176 1920 37 1881 18 173 1 339 1 1704 928 3144 20123 62383
5 Mrg 5332 7,80 433 361 407 863 479 1465 415 2134 303 3772 270 4743 173 2482 47 1349 13 466 2 341 1 1764 669 2782 20175 ===
; ¢ Rd No. 4 was not used in averaginge Projectils was detcnated with a 50 gram Comp C-3 booster.
;4 FRAGVENTATION CF 6"/38 MK 49-1 HC PROJECTILES EXPLOSIVE "D" LOADED, MK 29 PDF AND MK 28 BDF
!» T,
f l 62,96 T7.26 239 143 168 3C0 162 551 153 1021 145 2776 187 4782 168 524) 93 2566 22 1265 6 === =~ 1645 457 1561 20509 62538
3 2 53419 7,26 276 188 215 4456 250 896 251 1184 164 3263 226 4342 157 4408 82 3457 30 430 3 --- -~ 1653 451 1829 20542 62554
g 3 52.92 726 2C5 153 176 298 169 569 163 946 134 2814 193 4461 158 4769 86 3184 30 1458 8 --- = 1663 476 1593 20520 62568
4 53,18 7,25 2T 142 161 351 192  £40 152 1084 149 2874 203 4905 172 4403 82 3201 30 1245 6 =--- « 185) 506 1653 20629 62588
= 5 653429 7,25 261 180 203 384 211 750 214 1232 172 3316 236 5232 189 4418 80 2939 27 358 2 -== = 1657 376 1710 20727 62596
: Avg 53,1 7.256 243 161 185 356 197 661 187 1093 153 3009 205 4744 169 4648 85 3067 28 949 § ~= <« 1654 453 1669 20585 ===
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