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Quen of -rroblem: 

:n  a letter (File No. 902-69-1B, AMA-DAI) dat37'„ 

May 14th, l' -)43„ Air Comnodore A, L. johnson s  for Chief of 

the Air Staff, Department of National Defence »  Air 1;ervce, 

Ottawa, Ont:ario, re, c,ue:itad the 3xamination pf a broLev. 

Harvard aserew blade. 

Tflformstion  was ;ivei that the frac:ture of the 

blade 11.as been -J.-eferrd to  as a unusual type of  defect, 

and it WUE  .:.'eclutod that a detaJled investigaticn for 

determination  of the cause of the failure be z..'onducted, 

Additional information wa3 obtained  -,;o th.3.effeot 

-tha.t the fa ..i.lure orcu.:.red dur5.ng a  ground run. 
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Description of Saw-as: 

5.2;ure 1 shows  the  broken airscrew blade as 

submitted. 

Figure 1 

AIRSCREW AS ZUBMITTED 

(Approximately 1/20th actual sizeL 

rigura 2 shows the  shape of the fracture in 

larger sca.P. 

P .1_,:zur e --• ---° 

AFIWRANCU OF THE FRACTURE. 

(Approximate'Jy to sizt) 

fz,actuz.0 occurreU at a uof,nt six Inches from 

top of the hiad‘e, The tip was lost, probably in  the srl-)w. 

It Is evièoent (sea Figure 2,  top)  th  at this airscrvi 
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(Description of Samplep contld) 

blade  ha  s been  dented and the dent smoothed out by filing 

and  polishing, The appearance of the fracture (Figure  ‘7) 

reveals that the failure started from this forrerly repaired 

notch. The first part of the break (Figure  5 3  left  aide),  

about M. inches long s  is a typical fatigue fracture, The 

other part of the break was due to a sudden overstressing and 

shows  that this part was strongly bent before It broke. 

Flee' 3 . 

APPEARANCE OF FRACTURE. 

(Approximately to  size), 

Chemical Ar2Li,1ysf.s: 

Examined 	S.A,E, Spec. 
Semple  AMS-4132A 

- Per cent  - 

Copper 
Manganese 
Silicon 
Iron 
Titanium - 
Chromium - 
Magnesium - 
Zinc - 
Nickel 

4,47 
0,70 
0,57 
0,62 
0,018 
0,0013 

Nonadetected. 
Nonadetected. 
Nonedetected.  

3,9 - 5 0 0 
0 0 4 
0 0 5 - 1.2 
1,0  max, 

0,10  max. 
0,03 max, 
0.25 max. 
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Mecihenical_Prvertiet 

Tent55„1e Tests 

Specimens - Nos. 1  end  2 9  0.505  in  diameter, were 

, eut out from tho -, hub end; Spef:dmns oe 0 . 3 and  -4 e  0,5 x 0.2 in o  

In size„ were cut out near the fractuee, Specimans Nos. 1 and 

3 were longitudinal and Nos. 2 and 4 e  transverse, to the axis 

of the 'blade. 

S'peolmen .1\Tc) Cr,) 

0 0 1 per cont proof streas s  p.s.l. 
Ultimate tensile strength, p.s.i. 
Elongation in 2 inchos„ per cent 
Reduction of area, per cent 

37 9 000 52 0 400 38,300 34 9 450 
599 900 53,000 599 250 55,900 
19 05 15 14,5 le) 
35.5 	34 

The fracture of the transverse ïmecimeas Nos. 2 and. 

4 showed some directional fibrimg. 

Impact Tests - 

All samples ware taken from the shank  part of the 

blade. 

Lonet.lud1p,a1 	Transverse 
:6:5.2rE7) 

Foot-poudac - 

a) Izod - round specimen 	-11 - 14 - 11 	8 - 12 - 5 
h) izod - Square specimen -10 - 10 - 11 	s  9 	s 
0) Oharpy - square specimen - 	8 

The fractures of the transverse specimens again 

showed sonie directional . fibring. 

Hardness Tests - 

To dneck the uniformity of the meterial the hardnesa • 

tests were made at one-inch intervals along the centre lime of 

the exemined blado e  the Vickers method with a 10-kilogram load 

being used. The following results, were Obtalned 

Number  of  datonminations - 30, 
Average hardness 	 125 V.H.N. 
Maximum 	 128 V„H.N. 
Minimum 	 - 123 V.H,N. 

''' 
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gz^g p^^3 ^ J{;^r:An^l.V.ia'i;i on,

F,iacrcaa,ocspics Oxmina'i;iern of a c;ro^^oseotiot'a OP the

Y:? ae^e taken close to the fracture and etc0d %`.i'.uGkopg s

reagent (15 NY caeni, HI+':11 . +. 45 per cwt H01, -•,^ 15 per cent Mq

0 25 per .cent 110) shoypd.nn sign of c1ofootivo ma'c,er3a10

Star. c>scopic ezaaninRt.:l.can pf a, samp:l.e t;ako;c.! c;â.caso to

the fracture and aCi`fij Lte3env to t1-10 original dents . i'omerly

smnoVcad outp My& normal structure,.

Rmoys3.on of Reel^a^!'ur^z

The chcs2nical =11ya:ïa shcawecl %s^'^^. the ^..^.a^sorc^^ra i.y:j.^a.d Q

w6'.,9 made from 25âT almi.niU1m aoÈ.i.Ca;yY„

The rei:ulto of the *m,,chanical to.9i,s and the metal-

lographic exMinat:i.on ^,ihowad that the mter7ul was 8omc^, No

..1."1Î,.as of any ti3ft^^.r"X'ag€3.tio37.;3o jJ1C:lUw:T.ono, or other non-1xS71ifwX'la.i^`^y

'lJevt^.i fol?.3. LC) ,

The appearmcrs of the fracture Inc7idates that the

fai:1:wo was We to in:aM" ic;ier-at care in amocathim-Off We

px°ovima dwage (dent) on the cadg<a of the b3.adao -

Gc'N'GLUSTW ô

The e:ri;am:i.natican rovealc,d no. metallurgical defect in

the propESllcara Pat1x1ro, sdaxated from a cara1.r^^sl^^̂ ;s^
. reapairod aACatcha A em,3:.ï.derc;d to be an Isolated Cabe"„ This

, .
conclüf•al. is In agriU-'xilE:B.7.t with Report of Dtir-1J,'.eA

HK

^aocac^ca^,c^r.>os^
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