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Oripgin of Problem and Object of Inveshigation:

In a letter dated June 20th, 1942, Prof. J. T.
Macliwan, Consultant to Director of HNetallurgy, Army Engineering
Design Branch, Department of Munitions and Supply, Ottaws,
Ontario; requaested the examination of elght different zinc
alloy die-cast parts of an Infantry Mark ITI Tank periscopse.

It was reguested that these parts be investigated
with a view to determining their sultability for withstanding
shock sueh as might be encountoréﬁ in fank use at low

tenperatures.
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Nature of Semples Recsived:
It was stated that the subtmitted samples were made

.

from "Zamak 3" material and conformed to the foll wing chemieal
. and mechanical charscteristics:

Chemicel Composition =

Per cent

Aluminium e 4,1=4.3

Magnesiumn ~ 0.04

Zinc - Remainder, or

Lead,; Iron - Po3sibly present in small qulnti-
‘;(\29

Mechanical Properties -

Ultimate tensile strength == 36,000 Dhs 8e1 <
Elongeaticn (in 2 inches) - 4,7 per cent.
Impact strength -~ 18.25 foot pounds.

Figure 1 shows the samples as roceived:

Figure 1.,

SAMPLES AS RECEIVED.
(Approximetely 1/4 size).

X=Ray lLxamination:

The X-rey examination, carried out by lir. W. A.
Morriscn, of the National Research Laboratories, Ottawa, Ontario,
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showed a large aumber of cavities and microcavities in













Ohemical Anslysis:

B.S. Spec. L.8.T. Mo Spec,
Lastings 1004 :1.948 , R86=41T,ALloy XXLT]
= ‘ﬁ.a E L8R -

Aluainivm = e 3,87 . BoOmd B SoB=do
Megnesium e 0,040 0.08=0,06 0,03=0,08

Copper T 0.04 0,10 max. | Q.10 max. .

Iron an s 0.009 0,10 0.0 ¥

Lead o 0,005 0,005 ¥ _ 0.007 ¥

Cadmium ==  HNons detected, 0.005 ¥ 0.005 H

Tin - d f 0.002 " 0,005

Mechanical Propertleas:

a) ‘Tonsile Testy -

Two tensile test specimens were cub out of Casbing D.
The dimensions of these samples were O.1 in. by 0.372 in., the
gauge length being 1l in. The yield strength wag determined by
the dividers method.

Following are the vesults obbtained:

. Blongatlon
Yield stvength, TUlbtimate " in % inoi
DoBol o Tens; Str., per cent
] ie N U SO A AR '
semple No. do .. 25,700 39,400 11
S&mpl@ l\?On 8 it BOQQQO 589100 5
Reguired by A.S.T.M. |
Spec. B86-41T,
Alloy XXITIX, oenon 35,000 3 {in 2 in. )
minimum.

b) Havdness Testg -

Tardaness was debermined by the Vickers method, using
a S=kilogram losd. The following results were obtained;
‘75“"85 ’Vo;ﬂu Ne

¢) Tmpact Teste -

Twelve lmpact test specimens were cut out from four

of the submitted die castings. The specimens were machined %o
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{Mechanical Properties, contid) =«

Impact Teatg, contblid =

dimenseions a3 pgiven in A.S.T.M. Specification E2S-41lT (3% xiW),

The tests were carrled out on an Amsler Sharpy ilmpach
toster {capacity, 240 foot pounds; welght of hammer, 44 pounds),
using a 50 footepound blow and a Linear velocity of the hammer
L of 7.5 feet per second.

The low btemperatures used for this testing were
obtained by the use of a mixture of dry ice and acetone.
The specimens were immersed In the wmixbture for 30 minutes with
the temperature held exaatlﬁ at the desired point. The bars
were -handled with tongs at the temperature of the mediuvm, the
exacﬁ position of the specimens on the machine being predeter-
mined before removing frowm the low-tewperature bath. The time
interval between the removel from the hath and the impact was
2 50 4 seconds. |

Table I shows the resulte obtained:

Table I.

Results of Impsact Tests at Low Temperatures.

Temparature 2 Results obtained, ¢ Average,
CE. ° 0. 3 in foot pounds : in foobt pounds
+70 +21 Li = 1 - 8 10
+52 o 4 4

0 =18 2,86 = 2.5 2.5
e 30 w38 L« 1 - 1 1
=50 w5 2 « 2 = 1 2
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1
(Discuasgion of Results, conttd) -

are comparable, and also very similar, to resulbs of a
previcus investigation® and to results reported in the
literature o®

The regults of the impact tests at room temparatﬁre
are lower than the average value given by the New Jersey
Zine Company (20 £t.1lb.} and that cited by the Inspection
Board of the U. K. and Canada {18.25 f£t.1b.) but are higher
'than the minimum required 1n A, 2. T. M. Speclfiication
B86-417 for Alloy XXIIT {8 ft.lb.).

The lower impactyesulits ars probably dus to
shrinkage holes and microcavities, detected in the»xnray

examination,

The micro-examination shows uniform structure.

Gonelusionss

Impéet tests showe--=in accordance with s previous
Investigation and with results gliven in the literature=-that
the shoek resistance of zine alloy die casbtings dsecroases
considerably at low tegp@raﬁuraa (below freezing poind).

Although shock resistance valuss for zinc~bhase
alloys at low temperature ave low, scund casbtings obhbtained
by lmprovement of Coundry technique should give bebter

2arvice.
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& Reoport of Investigation No. 1199, dated April 8th, 1948,

®® gae "zamelk Allovs for Zinc Alloy Dis Casbtings,” pp. 12-13,
published hy the New Jersey Zinc Company, New York, 1958



