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Introduction.

Farly in May, 1942, Mr. R. H. Findlater, Inspecting
Officer {(Explosives), of the Explosives Directorate, The
Inspection Board of the United Kingdom and Canada, 70 Lyon
Street, Ottawa, Ontario, submitted three samples of English

standard tetryls and asked that grain snalyses be carried out
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with a view to’determining whether the graln size aistri-
bution in variouns samples conld be used as a criterion for
evaluating certain properties. The conslderation of this
problem will comprise Part T of this report.

At the same time, Ur. Findlater suvbmitted two
gsamples of tebryl produced by Defence Industries Limited
(Canada) and requested a comparison with the English standards.

o

Thig request is covered in Part LI hereof.

Part T. - The English Standard Tetryls.

S

Consideration was first given to methods of
analysis and preperation of the data for presentation.

Method of Analvysis:

Y

Slides of the three samples were prepared by the
simple expedient of placing a small portion on a glass slide
and dispersing the grains by tapning the slide. This was found
to be satisfactory, and there seems to be no necessity for
more complicated preparation in a mounting mediuvm with a cover=
glassg,

A petrographic microscope Titted with a micrometer
ocular was employed., The magniflcation was adjusted so that
a single division of the micrometer was eguivalent to 6 microns.
The best method of illumination at this magnification proved
to be transmitted‘lighto his allowed also for the use of
polarized light, which was useful in determining whether some
of’ the very small grains were actually tetryl (which is
anisotropic) or mersly dust particles present on the slids.

The measurement of the grains was carried oub uasing
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(Method of Analysis, cont'd) -

£ X

the minimum dimension. Neo difficulty is experienced in
measuring and sizing grains which are sguldimensional or
nearly so. Tebryl, however, departs rather widely from this
condition, in that the crystsls ars hexagonal and characheris-
tically elongated parallel to the axis. It thersforse becams
necesaary to either inject s long and laborious seriss of
mathematical calculations, or to assume a single dimension as
representing the significant one, snd the minimum diameter of
the crystals was selected. In presenting the data, instead
of & system of ordinal numbers, direct group sizes were
arbitrarily taken.

Table T will illustrate the typs of data obtained

te were extracted.

o}
[0}
o
e

and the method by which the »

Table I followa on

C
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fable T.

Table To Illustrate the Type of Data Obbtained from
Measuwremenbts of Miaimwn Dimensions of Grains
And The Manner of BExtraction of Results.

English Standard Tetryl - Medlum.

TR0 mR s et

Number of Number of Range in  lMesn Func- NOMINAL  NOMINAL

wmicrometer grains of size, in size, tional PER CBENT PER CENT
divisions this minimun microns in number CUMULATIVE
dimension microng . e .

o0 ) e .

80 ) - 586414 500 - - =

70 ) -

60 - oA -

50 % - 414”@99 354 - - -

48 ) -
5 o

a0 § - 893-207 250 35 1.5 100,0

35 ) 1

34 ) -

30 ) - 207146 177 50 2.2 98,5

25 ) 2

24. ) 1

[} "

e ; 1 146-105 125 218 9.5 96 .53

18 ) 4

17 ) 3

15 ) 15 10375 a3 406 17,6 - 86,8

13 ) 10

12 ) 1.9

10) 19 TE=BE 63 496 21.6 89.2
9 ) 12 '

8 g g{ BR =i 44 363 15.8 47 .6
o oy e

g g gg 5726 51 2vs 12.1 31,8
4 44k 26218 22 176 7.6 19,7
3 46 18013 1.6 138 6.0 12,1
2 4.3 13- 9 11 85 3o 6.1
15 25 Db, 3 8 37 1.6 2.4
1 11 605°'&06 505 1:1. 005 008
2/3 7 4,608,2 3.9 4 0,2 0.3
£ 5 3.,2-2,5 2.3 3 0.1 0.1
1/3 = P T 2.0 - - -
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It will be noted that the last two columns give

Hominal Per Cent® and "Nominal Fer Cent CumulativeY., These

figures are. given as percentages solely for purposes of
broviding a means of comparing samples, and are not to be
interpreted as accurate percentagos by weight. B8Since
they are reproducible and represent the character of the

grain distribution in the samples; this simplified method

of calculation with the elimination of extended computations

seoms Jjustifiable.

Table LI

s

MinimumeDimension ¢rain Anslyses of Thres English Standard

Tetryls.

Mean minimum

ﬁénglish Standard: Iinglish Standard

88 10.6 Ry 17,6 86.8 141

63 8o SLl.5 2l .6 69.2 a0,k
44 6.8 S35 16,8 47 .6 19.4

3l 6o 1668 1263 SL.8 7.4
22 od 10.8 7.6 19.% 11.6

18, B0, 5.9 6.0 1241
11 1a5 2.8 5.7 6.1
1e3 1.6 R .4

B 0D
[=3

o

58]

&

O

%9

3

[1aN
HNGE GO

s English Standard
8iza, 2 Coarse c 3 Medium: 3 Fine
microns s NOMEINAL PER CENT « WOMINAL PisR GhNT: NOMINAL PiR CENT
: Distri-: Sumae ¢ Digtries; Qumu- 3§ Digtri-;Cumu-
- 2 buted : jative ¢ buted : lative : buted :lative
500 log R.OO OQ ot eea b il =
Bo4 5,0 98,14 o s - - = o
250 16,1 95,1 1.5 100.0 o e
7Y Bod 78,0 2o P8.5 - ==
125 146 86,7 8.6 06,35 2.8 00,0

5,5%@ 0.5 0.4 0.5 0.8 o) 1.4

5,599 0.1 0.1 0.2 0.3 G, 0.6

2,899 Trace = Trace 0.1 0.1 G 0.3

2.,0%¢ - i - . S0, 0.1
? he sraing in these sizes ave largely fragments of

crystals which are irregular in shape.

®® The grains in these sizes are practically wholly frag-
ments of erystals which are irregular in shape and

do not show good cryvstal boundariss.
\ N

(Figures 1, 2, and 3, concluding Part I,
are photomicrographs, at approximately X50
magnilfication, of the thrée English samples.)
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PHOTOMICROGRAPH OF ENGLISH STANDARD

{Approximately X50 magnification). |

Figure 2.

PHOTOMICROGRAPH OF HENGLISH V STANDARD TRETRYL =
{Approximately X560 magnification).
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Figure 5.

PHOTOMICROGRAPH OF HNGLISH
STANDARD TETRYL - FINE.

{Approximately X50 magnification)o.




= Page 8 =

pPart TI. = Canadian (Defence Industries Limited) Tetryls.

o r e et

Analyses:

The grain analyses of the btwo Defence Industrises
Limited samples (designated respectively Batch RoCoCoDs
No. 6 and Batch R.C.C.D. No. 28) were carried out and computed
in the same manner as were those of the English standards.

Table ITT gives the grain analyses of these sampies.

Table ITT.

Per ety

Minimum-Dimenslon Grain Analyses of Two Samples of
Tetryl Irom Defence Industries Limited.

Vean minimum: Batch R COG Do Noo. 6 ¢ Bateh R.G.CoD. NOo 28
size, ;. NOMINAL Dol GUNT : NOWINAL FoR CEND
microns :Distribute ﬂ: Cumulative - ;Distributed sCumulative
250 en e - 2.5 100.0
177 o o= 4,0 97 .5
1258 Do 100.0 5.8 93.5
88 B4 9% .3 8.9 84,7
63 14,8 87,9 9.7 T5.8
44 16,7 TSl 12,9 66,1
S, 16,4 06 o 4 11.2 83,8
28 12.8 40,3 9,0 42 .6
16 1l.L 27,8 8.9 ~5506
11.° 9.9 16.7 8.7 4.7
8® 4.3 6.8 6.2 16.0
5.5 Lod 2.5 4.6 9.8
5,9%¢ 0.6 1.1 2.5 5.2
ng ¢ 0.4 0.5 1.9 2.7
2.0 O.L 0.1 0.8 0.8

st crmeen 53 st P R T vy roas e T L ga e e sy neE et ey ar T

v Largely fragmentary. %% Wholiy fragmentary

Crnamens s avs

(Fﬁduv es 4 and S5, following, are photo-

micrographs, st dpQPOleabGLS x50 magnie-

fication, of the two Defence Industries
Limited tetryls.)

SLESRETTNEIENNERE |
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Floure 4.

Photomicrograph of Defence Industries
Limited tetryl, Babch R.C.C.D. No. 8,
(Approx. X50 magnification).

Flegure 5.

\

Photomicrograph of Defence Industries
Limited tetryl, Batch R.C.C.D. No. 28,
(Approx. X50 magnification).
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fPayt TI, concivwded; =
The ocuvamlotive percontages veguliting lrom
the grein analyees of the five namples of totryls weare
plotted agpinst grelr ere shown in
. ¥ £ &%
’ Flgure 6 end illustrate the fundenental charsotarletios
A
of the samples with sige diatelibublon,
Tt will be noted that Beloh B.0.C0.D. Yo, 28
contains woere of the very fine meteriel and alsd more
eoarse maberial then does Babtch B.C.0.D, Ve, &, The
lester 18 wmere walform, and doss not conbtalin the largsy
sizeas in facht,the curve of this sample falls entively
below that of the "Iaglish standerde-fing,’
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