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Origin of Problem and Object of Investigation:

In a letter dated May 13th, 1243 (Flle No,
938AC-1-5-AMAE DAI), A/C A, L, Johnson; for Chief of the
Air 3Staff, Department of Nastlonal Defencé for Alr, Ottawa,
Ontario, requested the investigation cof the probable cause
of‘failure of a Bolingbroke aircraft fuel tank skin,

A fuel tank from a Bolingbroke aircraft which
had proved defective was dismentled and a corner including
the section which falled was submitted for examination,
See Figure 1,

The nature of the defect was the developmeny of

fins cracks along the line of bolts securing the bafflies
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(Dascription of Materlal, cont’d) -

sheet along the line where the loner edge of the angle
supporting the haffle was attached,
_For comparison of properties, a sample of an

AG. 38-41 sheet, 0,049~inch thick, waa received,

Chemical Compositlons . ' | ‘

Fuel Dank AC, 8S-5K
SRAT Sheet o
= fer senb - ‘
Menganeose e 0,06 1,09
Iron = 0,33 0,45
Sillicon = 0,22 0,58
Coppeor = 0,12 0,09
Titsnium - 0,008 0,015
Magnesium - Nons detected, None detected,

Mechanical Propertiesg:
A RO RN T ISR T s

Tenslile Testa:

0.1 per cent Ultinmate Elongation,
proofl stress, tensile per cent
P.S.l, strength, in.
Fuel Tank Skin - : D83, 2 inches
Longltudinal specimen <« 16,300 18,300 4,5
Transverse specimen - 16,200 17,900 6,0
AC, 33-241 Sheat =
Longltudinel specimen =  £0,400 22,000 6,5
Transverse speciansn = . 18,800 21,000 5,5

Hardneas Testgs
Hardness was determined by the Vickers method, using

a b-kllogrem load,

fuel tank skin - 83 V. H.N,
AC,38-4H sheet - 85 V. H,N,
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Specificationss

Chemical Composltlons

' C Be8.ToM, Speg. L

BRE-42T . B79-487 | !
(A1ioy 28)  (&17oy 35) -
N Par cent =

Mengenese - 0,086 mag, = 1,0 - 1.6
Coppar = ( : ) 0.2 max, 0.2 max,.
Tron - ( Fa} . : 0,7 max,
Silicon . - (+8%1) lfo MAFe 0.6 max,
Zine - o 0,10 max, . 0,10 max,
Other elcmentsa , : N '

) sach - 0,05 max, 0,05 max,
Other elam@nuag )

total = 0,15 max, 0.15 max,

Aluminium S - Remainder, ~ Remaindera

Mechanical Propartiaaé

Ultlmate Iilongation,

ASTM Speco‘B25;42T (Alloy 828) tensile " per cent
: strengih, . in
1 PoBpi, 2 inches
op 008 - 0, 050 tnchAgnaﬁs aofu=:15;500 max. 25 min, '
hard = 16,000 min, .7 B min, :
g 4 hard 19,000 min. 3 min,
- hard =82,000 nin, 3 min,
ASTM SPEC, B79-487 (Alloy 38)
0,052 - 0,050 inch sheet, 6l - 19,000 mex, = £3 win,
B g herd - 19,500 mex, 5 min,
% hard ==259500 max, D min,
hard -~ 27,000 maxo 3 min,

Discussion of Resultsz

Chemlcal analysis and ﬁeqhanica} teats shdw‘d@finiteiy
_that'tha eiaminad fuel‘tank skin was made from commsrcielly pure
aluminium sheet (28) 1nasteed of the aomawhatAstronge?'szw
aluminium alloyo o , |

The diffarenca in the mechanical p?opawtieq obtained - .
is 20 to 25 per cent, This difference wonld be still greater .
1f the 35 - alloy sheot were "% hard" (as should be used in
actueal predﬁcﬁiong as statedAin-ﬁhe'letter dated May 13th, 1943)

and had received additional'workmhardaning during menufacture
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(Diascussion of Results, cont?d) -«

. of the tank,

| It seems that the use of o weaker sheoetv mebal was
dnly partly responsible lor the fallure, which was caused,
probably, by the deslign ér manufacture of the supﬁarting
members, Clearly visible scoring of the sheaet (see Figure 4)
at the outer edge of the angle in the bvaflfls mounting would
indlcate elther that too gr@at a praegssuve was used In the
tlghtening of the bolts or that the angle was originally
dlastorted and extre force was requlrsd during the Joining

operation in order to obtain a tight jolunt,

e G

CONCLUSTONS

It was found that the fual tank skin was made from
a weaker meterial (28) than recommended,
| it is, however; probable that the fallure occurred
ag a resgult of overstressing of the material duvring the

agsembling of the balfles,
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