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Origin of Proble_!!!: 

In :1. l tter dated Dec .ber lûth, l 41 G oup 

Captain A. L. Johnson, for Ch:- ef o · .. C!taff, Depart-

nei1t of Jational Defe~ce (Air er,ices), Ottawa, Ontario, 

requested an examinavl.On of a )l .. O n Str nraer rudder tu·be. 

The tu.Je ·ed on )e 

It was stated that 

r 11tl 

e c lSe of the f ilure was 



- Pae;e 2 -

(Origln of Problem, cont 1d) -

indeterminate from a visual examination. The material 

should conform to tne specificat1on 4 T.4. (Dural). It was 

requested that the parts delivered be tested for strength 

and hardness and then analysed metnllurgicallyo 

Nature of Swnnle: 

Two pieces of n~umlnium alloy tube, outside 

diameter.1½ inches and thickness 0.040 inch, were subnitted. 

Figure l shows the parts as received. Figure 2 

· shows the cha.racter of the fracture. 

(Approx. l/10 size). 
PARTS , t"1 RECEIVED • 

Figure 2. 

(Approximately 4/3 size). 
FRACTURE AS R:2:CEIVEDo 



Che mi cal. Arn 1 sis : 

Copper 
Uagnesitll'.!l 

a.ne se 
Silicon 
Ircn 
'l.1i t niu:m 

Physical Tests 

- Page 

-r.:xamined 
part 

Speci!'ication 
4 T.4. 

(Per cent) 

4.35 
0.66 
0 59 
0.43 
0.40 
0.01 

3.5 4.5 
0.4-0.7 
0.4-0.7 
0.7 max. 
0.7 max. 
C 3 max. 

11ensile Test -

'l\'10 spe ~ .s, one f'rom each side of the 

break., v".'e ... "'e ·ested. Tho following results were obtained; 

>r::ecimen Specimen Specification 
_lîO o 1 No. 2 4 T.4. ----

0.1 percent 
prooi' stress, p. .i. 40,000 40,000 40 000 min. 

Ultimate t ... nsile 
strength .i 61,000 64,000 58.,000 min. 

Elongation, per c ... .., 
in 2 inches 21 20 8 min. 

f dnes. -

110 V c1rnrs Hs.rdness Number. 

r.Iicro- ~xa.-rd · a t on• 

'i ;ures md 4 show the microstructure of 

the mauerL adJa 1.: t to +-he break. Tho photomicrographa 

indi .a -e t.,_l.fl.t thi tu in had a structure normal f r this 

type 01' alt· nium lloy. 

\ nt1nued on -riext page) 
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(Micro-Examination, cont'd) -

Figure 3. 

" 

.•• ... ~ ·. .. .. --;. ... ., 
,. 

XlOO, unetchedo 

Discussion of Reaulta: 

Figure 4. 

XlOO, etched with 
Keller's reagent.• 

The fracture of the tubing shows no indication 

of failure due to fatigue. 

The chemical composition and the results of the 

- physical tests oonform closely to the specification 4 T.4~ 

except that the Ool percent proof stress is marginal. 

Conclusion: -·---·-
The exrunination shows that the material is 

satisfactory; the f'ailure 1s not due to any àefect of its 

quality. 
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• HF, l per cent; IICl, 1.5 par oentJ . HN03, 2.5 per 
cent, and H20, 95 percent. 
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