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Origin of Problem:

In a lotter dated Decomber 10th, 1941, Group
Captain A. L. Johnson, for Chief o' thic Al Staff, Depart-
ment of Jational Defe-ce (Air ‘ervices), Ottawa, Ontario,
reguested an examination of a brolion Stronraer rudder tube.
The tuoe was received on De » 11th.

1t was stated that the couase of the feilure was
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(Origin or Problem, cont'd) -

indeterminate from a visual examination. The material
should conform to the specification 4 T.4. (Dural). It was
requested that the parts deliversd be tested for strength

ané hardness and then analysed metallurgically.

Nature of Sample:

Two pieces of aluminium alloy tube, outside
diameter. 1% inches and thickness 0,040 inch, were submitted.
Figure 1 shows the parts as received. Pigure 2

shows the character of the fracture.

Pigure 1.

CEEE -

(Approx. 1/10 size),
PARTS .. RECEIVED.

Flgure 2,

(Approximately 4/3 size),
FRACTURE AS RECEIVED.
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Chemical Anel sis:

hxamined Specification
part 4 T.4,
(Per cent)
Copper - 4,35 5.5-4.5
Magnesium - 0.66 0.4-0,7
l.2r.anese - 0.59 0.4-0.7
Silicon - 0.43 0.7 max,
Titonium - 0.01 C.3 max.

Physical Tests:

Tensile Test -

Two spectuons, one from esach side of the

break, were tested. The following results were obtained:

specimen Specimen Specification
Hoo 1 No. 2 4 T.4.
0.1 per cent
proof stress, p.c.l. 40,000 40,000 40.000 min.
Ultimate tensile
Strength e S ni 61,000 64,000 58,000 min °
Elongatiomn, per ccid
in 2 inches 21 20 8 min.

I'mrdnes:s -

110 v ckers Hardness Number,

Micro-ixamiration-

izures wnd 4 show the microstructure of
the maveri:! adjacent to the break. The photomicrographs
indicace timt this tu in had a structure normal for this

type of alv inium -lloy.

{Lontinued on next page)
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(Mlcro~-Examination, cont'd) -

Flgure 3.
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X100, unetched. . . X100, etched with
Keller's reagent.,
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Discussion of Results:

The fracture of the tublng shows no indicatlon

of fallure due to fatigue.

The chemical composition and the results of the
physical tests conform closely to the specification 4 T.4.

except that the 0.1 per cent proof stress is marginal.

Concluslon:

The examination shows that the material is

satisfactory; the failure 1s not due to any defect of 1ts

quality.
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® P, 1 per cent; HCl, 1.5 per cents HNOgz, 2.5 per
' cent, and Hp0, 95 per cent.






