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Orig1n of Requeet_ana Ob1ect of Inv~~_&atio~: 

In a letter dat~d Februa.ry 24th, 1942, Group 

Captain A0 Lo Johnson, fr Chief o Air Sta f (Air Service}» 

Ottawa, Ontarioj requeste d an e amination of a Boeing Air

craft Casting 28-L-054 made from Aluminium Alloy AC 0 220-T4 . 

The l et er stated that te castings ha~ been made 

a out a year ago by the Rob rt Mit hell Company and that on 

bsing examinE,d p ior to 1nsta:' le.t on cracks have been observed 

in the thin sectiouo Due tci ag1ng t . p~tysical propertiea y 

• 



rage 2 = 

(Orlgin of R<•quc.,t and vbJect of Investiga~lonj) cont'd) = 

h,~.-ve chang0dl> wh~.c.l :iay b~ H· released th,e shrin::eage stresses, 

hence tb.e cracks" The thin•·wa11ed section: 1.n ccntrast to 

-t:.~.1e thick a. j4cent section» con~ributea substant:-.ally to the 

faul t and is an ol,, ious d.efe cti ve design. 

It wa[: 11...rther strüed that tb.ese are clEtSS l casting 

and should e. ... l l a"E' been 1·ac,ioG::aphed, whi ~h should have shown 

these defects. 

l t was :: E quGs ted th~l t the submi t ed casting after 

- sectioning be c;·a. ~ nad. rd crogra_j) dcally and a.lso checked to 

de termine if any n' 1 :lng or othor trea tment he.d been done. 

Figure :.~ s:J.cws the casting as submi tted. 

Casting as rece1ved. 

Figures :.?. fand 3 °}w·:i.r the l.oeation of the cracks 

a.fter s0-~tionlnc ,f the cas .,lng. 

( Fig•ve:s 2 and 3 appear on next page) 



Cra.clrn on the ov.tsid.e s1_,1_r•fo.c .::s. 

(Apvrox. 1/3 sJze;. 

X .,,Ra~ Exr:lmine. tion · 

C.r·a.cks on the inside surfa.ces. 

(ApprOX 0 1/3 size). 

X=ray examinati..:,n cv.rried out by L. Vic Ball of the 

National Research Iabor..i.to:."'i•:::s, Ottawa, revee.led that with 

exception of the cra.cb1 pla'.i nly visible on the surfaces the 

castine flhows no further c..efects, 

Co.r;:per, 
Iron$ 
Silicon, 
fiis.gnesium 
Ma.nganese 
Titanium 
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!lechanic~!_ff_?_Eertl~~: 

Tensile ~1ests -___ ,, ____ _ 

o.58 
0"82 
0.13 
J.04 
O.lô 

Spec. DTD. 
Alcoa 220 Spec. 298, 304 
..J.n--9:.ni~~l.) P'tJ2..__ 26 9 • and 361 • 

10.0 

4. 0-•4 .6 
Oa5=0.7 
0 0 7=0 0 9 
0.1=0.3 
0.3 max. 
0 0 25 " 

4oÜ=5oÜ 
o.7 max. 
0"9 max. 
Other impur. 
0.20 max. 
0.25 max. 

To check the .stre::1gth of th.e mater5..a.1.P three s:mall 

test specimens werc eut fro;'1 the casting and tested on the 

tensometer; resu:.. tr were ob .aim:;d e.s follows: 

( Oontinl.rnd on :n.ext pe.ge) 
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('l'ensile Tests, co;1t td) ,a 

___ S_l_z-,e-· of__ _ _ Elongation 

sample s Y. P., U. 'l • S. , ; on 10 mm. , 
.§~ ____ ..:... __ _,.;i;;;.;n;.;:;_.;;.2-1.e s ___ : _.:.., • s., ... _i_. ___ __.p.......,._s_._.i_. __ ._....., _ _.P._e_r_c_e_n_t __ _ 

No. 1 . 
No. 2. 
No. 3. . 

0157 die.u-.• 
.155 dian1. 
.185 X 0 120 ____ __:..,-----

2•t ~ 000 
23j000 
8 3$900 

40.9800 
31,200 
31;200 

8 
5 
8 

Elongation 
British O.l ;; l:'.S., U. T. s., on 2 inches, 

Spe cif1 cations _ _;__._P~.s O i. m_l.;._n_:;•~:.._-P....:.•-~...::•"""1;....;•::,._;m_i.;.~·n~ • .--:::..._-'-i;;..; ...;.m=in;;;;;_:;•-~-

DTD. 269 ·10s,320 
D'l1D. 298 2·~ , b OO 31,500 7 
DTD. 304 31~ 50C 40i,500 4 
DTD. 361 45,000 47~000 1 

---
Hardness_Tests: 

Hardnese was d.ete1'1Tlined by the Vickers method, using 

a. 10-kilogram lo•?.é'. : 

Micro-ExeJ11ination~ 

Pigures 4 and 5 sr.1ow the average microstructure of 

the casting, normal for th.i.:· type of aluminium. a.Ll.oyo 1'her•e 

is a relative high amount of und:tssolved CuAl2 constituent. 

X200» etched wt~h 
0o5% HF' - + 99o5% H20. 

HF, 

F'igure 5, 

XlOO~ etched w1th 
Keller 9s reagent 

lo5% HCl, 2o5~ HN03$ 



Discuss~on of Re·~lts: ·-- ------

• 
As m tltioned ir~ ribE, .l:ï.Cco.m a ylng lette .. 1 the 

casting hHs a very poor ù,~- n. fhe conslderable coptrast 

in the t 11ic:<:ness of ..... J.jac :1t s3,ctions shoù.la. alv1ay .... be 

avoided if at all 1o~sible, more especiRlly in castings 

intonded for hea.t trc.al.n,e .. 1t r, 

\1 

The X~rE,. - 0 '! ,1.,in.Pt1.on revee.led no fur-the:r- defects. 

The c:eruic~l anulJ&_s shovs that the casting ias 

not made f~"'or, f,.Lun ni.1.J..1J1 1. l y AC ')2v=T4, as stated in the 

- accompanv:lng leti.E.-I' i1 l \, L "rrî!l a.·t al v".'1inium=~opper all oy 

(Alcoa. 195)c T·~e compositi n con"c:nns closely to the 

• 

T~e m ... cLl nie.al p.1·opcn:· ties, as measured on very 

small test spe cimcins eut .fr ... m the eau ting, sh::>1:lù be con

sidered us normal" 'Juch .u,11. t9s t spc cimens, sp0e a.1ly 

eut fror.1 t~1e cast"rg 9 u.1P1Elly show lo.ve.,,.. :.."'esults thru"'. 

tho· e obtained on norme.:.' .:1·.;,,;e te~t bars cr .. s'.:; separately. 

ù.lfferent a.hi.mini 1 ·._: o:, t' . st..,:,.t'îc1 1.n tl:le accompanyir.g 

let ter· o 

:2 o _ hc crf c s i 1 t . e cas, inE, \' e c-e ~ue f r>irns.ri 1 .... 

additional stres.JeJ from tl'. tl")9.t trt E ,me~1t. T:-d crack1ng 

durinL, the stora~o reri) Cd.n 'te v ~tn.bute.d to the progzess 

of the ag·· ng. 

JVll1i : G.tlB. 
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