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REERORT
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Investigation Nos 1276,

—Examination of 2303 inch Mk V1llz
(Streamline) Bullets.

Origin of Proplgm;

In 'a letter dated July iGth, 1942, Colonel
Ee Me Ransford, for Inspector Gensral, Directorate of
Se Ae¢ & Aw, Inspection Board of United Kingdom & Canada,
Ottawa, requested the examination of bullets from ,303
ineh Mk V11llz ammunition submitted from the initial Can-
adian production, started by Defence Industries Limited,

Verdun, Quebeces
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Origin of Problem, (cont!d.) =

It was stated that owing chiefly to the short
parallel and boatetail of the Mk V11l (sbreamline) bullet
which distinguishes it from the longer parallel and cy-
lindrical base of the Mk V1l: bullet, barrel wear, bullet
design and hardness of bullet envelope and core are crit=
ical features in the maintenance of accuracy with Mk V11l
emmunitions "Each of these factors has a bearing on "sete
up" which, compared with that of Mk V1l is small. The am-

munition is fired only in Vickers Mk 1 watercooled MaGeSe

In the United Kingdom some makes of Mk V111,
from recent production, have been found to give very un~
satisfactory results in respect of accuracy within the
first few thousand rounds of barrel lifes This situation
has led to extensive investigations as te the cause and a
possible remedye The reports of these investigations have
been published in Ordnance Board Proceedingse. The hardness
of the core and of the envelope has received attention and
it appears from tests, which have been made that the margin
between satisfactory limits of hardness is not very great.

An extract from Ordnance Board>PrOCeedings 18,279,
Appxe 111, which deals with this subject was attached for
informatlon.

It was stated that Messrs. Defence Industries
Limited, Verdun, Quebec, recently commenced initial Can-
adian production of 303" Mk V1llz ammunition, In view of
the problems referred to-above, which have arisen in the
United Kingdom, iﬁ has been arranged that some samples from
early batches from De Ie Le production will be subjected

to full experimental trialse.
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Origin of Problem, {cont!'d.) =

It was requested to carry out an examination
of, and certain physical tests with, sample bullet cores
and envelopes, as described in the attached copy of
Appxes 111 to Os. Be Procs 18,279,

In a subsequent letter, datad July £7th, 1942,
Colonel E. Mes Ransford requested the additional examin-
ation of some Mk V11l bullets made by Inperial Chemical
Industries, United Kingdom, for comparison with those
manufactured in Canadaa.

Nature of Samples:

For the examination 50 sample bullets and 50
cores made by Defence Industries Limited, Verdun, Quebec,
were submitted.

Additional 23 sample bullets manufactured by

Imperial Chemical Industries, United Kingdom, were r&celved.
Fige 1 shows the shape of the samples as received¥
i The design of the English made bullets is a little dlfferent

from the Canadian made bullets,

& b e
Flgure 1l Samples as received
| E ( approx. natural size)

a = Canadisn made core,
b « Canadian made bullet,
¢ = English made bullet.

Chemical Analysis:

Canadian English
made bullet made bullet

per cent
a) Envelopes
Copper 89,93 8C «56
Zine 9.97 10.2%7




- Page 4 =

Chemical Analysis (cont'!'d.) =

Canadian English
made bullet made bullet
per cent
b) Cores
Lead 89.+54 01,32
Antimony 10411 0416
Tin Qad6 none detected

Examination of the Envelopes:

a) Wall thickness of the envelopes was determined on five

Canadian made bullets and three English made bullets.
' .oom
Following results are the averages from these determinations:

Wall thickness in inches: (Canadian English

Owsl5 inch from the base 0.0280 00296

Oe35 M " " " 0.0201 040292
O 165 '.' " '.' '.' OQ0274 0.0292
0.,90 " " " " 00,0294 0.0286

® The measurements were made b& the Gauge Laboratory,
National Research Council, Ottawa,

b) Hardness of the envelopes was determined by the Vickers

method, using a 5 kg« loads The hardness was tested on the
outside and inside surfaces of five Canadian and three Eng-
lish bullet envelopese

Canadlan bullet envelopes:

Sample Noe o 1 e B 4 5 Average
Outside Surface V. He N«

0+35" from the base 133 120 107 116 117 118
O.85" " " " 128 118 124 123 123 123
0,00 " n 138 123 110 124 113 121

Inside Surfaée

0.35" from the base 119 126 107 123 117 118
0.65" " " " 108 117 117 122 131 119
0.00" M " " 113 120 117 117 122 118

Enblish bﬁllet enﬁelppes:

Sample,mb._> 1 2 3 ___Average
Qutside Surface

0.35" from the base 111 124 118 118
0.85" " " n 109 121 109 113
O.,0o0" " " " 105 110 116 108
Ingide Surface

035" from the base 113 110 114 112
O.65" " " " 11¢ 124 119 121

0.00" " " " 122 124 121 122
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Examination of Envelopes (cont'd.)

Thé ebove hardness tests results are subject
to certain inaccuraciles owing to the nature of the spec-
imen tested (rounded surface) and the natural lack of per=-
fection in the testing method. It is felt that the hard-
ness of the two materials are to all practical purposes
gimilare.

c) Reverse bend tests over a bending radius of 0,100"

were carrlied out on pieces taken from the parallel parts

of the envelopes rear of the cannelures. Five Canadlan

and three English bullet envelopes wsre testeds A ring

was cut, split longitudinally and opened out flat. Two
tests were made on each sample. Bending was repeated until
a crack appeareds

Complete bends before the appearance of a crack:

Canadian English
Sample Noa. 1 4 = 5 3« 3
" 1" 2 2 - 3 5..5
" "3 4-4 4 = 4
" "4 3
" " 5 S .= 3
Average S+5 bends 3«7 bends

Rigldity of the Bulletse.

' Compression tests were carried out on five Cana-
dian and four English bullets. Samples of 0436 inch length
were cut out from the parallel part of the bullets and come
pressed using two different rates of loading; The loads

which produced a shortening of 0,03 inch were as follows:

Rate of loading 1000 1b/min. 2500 lb/min.
~Canadlan bullets: 2100 2130

2140 2160

2100
English bullets: 2100 2100

2095 2040

Examination of Bullet Cores {(before assembly):

Only Canadian made cores were examined, since no

English cores were submitteds
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Examination of Bullet Cores (before assembly) (cont'd.) =

a) Outside diameter of the cores before assembly were

measired by the Gauge Laboratory of the National Research
Council, Ottawa,

Five cores were sxamined with following re=

sults:
Core Noeg 1 = 0.2502 to 0251 inch
" n 2 - 042505 to Q.251 "
woooon 3 = 042505 to 04251
" " 4 - 0.2507 to 0.,251 "
n u 5 = 02505 to 0,251 *
Averaée = 0.2505 to 0251 inch

Variations on dlameter probably due to burrss

b) EHardness tests wers carried out on transverse and long=

itudinal sections of the cores using the Vickers pyramid in-
tenter and a lkg.loads

Transverse sections were cut through the middle
of the cylindrical portions (about 6.65" from the base) of
five coress On each of these sections five hardness deter-
minations were made along a diameters In the results given

below, Nos 3 position of test was in the centre of the section:

Sample Nos  _ .
Position A B C D_ E “Averageﬁ
1 Ba5 8u2 848 8.1 8.8 845
2 9'0 8»'7 9..5 9.2 8.4 9#0
3 Oal 9.0 Q6 849 Oa2 42
4 944 9.5 9.4 Q.2 9.0 Oad
5 8.9 9.0 9.6 897 9;6 9‘.2

Hardness on longiltudinal axial sectlons

was determined on six cores with the following results:

Sample HoOa. 1 2 3 4 5 6 Average
Oel5" from the base 8.7 8.9 8.1 8.8 9.3 9.0 8.8
04,30 0 " " 0¢7 840 B8s4 9.5 9.8 949 8.8
0,45 1 " B8 846 Be5 2.3 8.9 8.5 8.8
Q.60" M " " D42 843 8,5 8.8 9.8 9.8 942
o.80" " " " B.2 8.6 9.6 8,9 944 9.2. 9.0
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Examination of Bullet Cores (before assembly) (conttd,)=

Hardness tests oen longitudinal flats which,
along the parallel part, were half-way between axis and

surface on slx cores:

Sample No. 1 2 3 4 5 6 Average.

0.15" from the base Qo4 Q6 Q.4 9.0 046 0.6 9.4

0.30" " " " 10,56 10.4 9.1 9.9 10,0 9.9 10.0

004:5" " n '.' S.6 1003 9.4 IOoO 10.2 a9 9.9

O.680" " " 10e4 1043 1041 1043 1044 10.5 10.3
D48 1040 9.6

o.80" M " " 10,2 10.3 10,0 1040

Exemination of Bullet'Qores>(afterha856mbly):

Since the English=made bullets were submitted
only in the finished condition, the cores of these bullets
could be tested only in the bullet assembly. (see Fig. 2).

For comparison also Canadian made bullet cores were tested in

the seme waye The hardness was determined by the Vickers meth=-

od, using a le=kg. loade.

Figure 2. Arrangements showing the location
K of hardness tests on various sectlons
of the bulletse

a) Hardness tests on the transverse section (approx. 0.65" from
the base) were carried éut on five Canadian and three English
bullets,s On each of these sections flve hardness determinations
were made along a diameters

Canadlian bullet cores:

Sample Noe A B C D E Average.
Position 1 0.3 045 8.9 95 Ba"7 02

2 8.4 9.8 89 942 8.7 8.0

3 8.5 10,0 9.6 87 87 9.5

4 Del 10.4 6.9 8.7 Ok 89

5 905 10Q2 7.5 9.5 9.0 901
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Examinetion of Bullet Cores (after assembly) (ccnt'd.)

English bullet cores:

Sample Nos A B C Average
Position 1 7«6 844 8.8 843
2 8.9 8.5 8.3 8.6
3 8.4 B.7 7.8 8al
4 9,2 8.8 7.1 844
5 843 B.6 7.4 8.1

b) Hardness tésts on‘longitudinal axlal sectlions were carried

out on three Canadian and three English bullet cores with the

following results:

Location from the baset  0,15" 0,30"  0,45" 0.60" 0.80"
Canadlian samples . o L T

NO.Q 1 7'8 7‘7 7‘8 904: 8'4

"2 844 043 . B3 947 847

no3 0.0 1040 9.2 046 847

Kverage 8.4 9.0 8¢t 9.6 846
.English samples

. Noa l 749 7.7 8+44 10,2 8.4

"2 77 8e2 8.5 847 8.4

"3 82 940 87 045 849

Average 79 e "85 D45 846

c) Hardnéss tests on longitudinal flats (half—ﬁay between axis

and surface) were carried out on three Canadian and three English

bullgt cores with the following results:

Location from the bases 0,15" 0,30"  0.,45" 0.60" 0.80"
Canadlian samples . . ; D e
' No. 1 8el Cub 048 10.8 0.8
2 1040 D483 945 049 048
o) 9.6 10,8  10.5 10:9 2.8
Avsrage BN 0.9 0.9 10«5 PING]

English samples _
_ " Noe. 1 6.7 72 8.8 6ed 2.0
2 8.1 Te6 7.6 8e7 86
3 742 6.2 6e3 Ba7 79
Average Ted 740 76 Ted 845
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4th August, 1942.



