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OTTAiY A 	August 20th, 1947, 

HE?ORT 

of the 

OiE DRE3L3ING  AND bUl'ALLURGICAL LABORATORIE5. 

Investigation No , 1480. 

Examination of Defective Cheetah 
Erk.:ine Crankcases. 

Origin  of Problem and_922.122.t of InvestieLtion.  

In a letter dated June 8th, 1943, (File  No 935111-1-5 

(AMAE-DAI)), A/C A:L. Johnson, for Chief of the Air Staff, 

Department of National Defence, Air Servf.ce, Ottawa, Ontario, 

requested the examination of two defective Cheetah Engine 

crankcases which were being submitted. It was  stated that 

Crankcase No. :132000 is an aluminium alloy casting and 

Crankcase 	A315117 an aluminium alloy forging. Both crank- 

cases show cracks, indicated by red paint marks. 

It was request3d that these crankcases be exare.ned 

metallurgically to determine the nature of the cracks and 

their probable  cause. 
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DescriEnLn  of Samples: 

Figures 1 and 2 show  the crankcases  as submit -ted. 

1' 112:Fe 1 . 

CtST CRALŒCASE NO. AS2000, AS RECEIVED. 

(ApproxInately 1/6 size). 

Pl.,urc 2 • 

FOIÎGED U,ANMeSE  NO.  Ab13117,  AS REC2aIVED. 
1/1 .-ze). 
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CCKS 11; CAST CaAlŒCASE. 

(Aproxiluatoly 1/2 Size). 
Me& 

• 

CRACK INSORGE -) CRIUKCASE. 

(àpproximetely 1/2 size). 
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Chemical  

Caltinu 	ElLead 
-Per cent- 

f. 

Copper 

Silicon 

Iron 

Nickel 

Magnesium 

ivianganese 

Titanium 

Chromium 

Zinc 

1.69 

2.40 

1.22 

0..99 

0.11 

0.05 

0.21 

0..)02 

1.81 

0.66 

1.20 

1.22 

0.60 

0.04 

0.20 
Les  trian 

0.003 

No  detected. None deJ.:octed. 
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The requiremenL1 of the British ..tpecifications are 

as follows: 

D.T.D. 136B 	D.T.D. 246A 
IRR 50) 	'RR 
-Per cent- 

Copper 	- 	0.8-2.0 	1.5-2.5 

Silicon - 	1.5-2.80 	1.0 max. 

Iron 	. 	0.8-1.4 	0.8-1.5 

Nickel 	- 	0.8-1.75 	0.5-1.5 

kagnesiuno. 	0.05-0.30 	0 6 6-1.2 

Titax it=  .- 	0.05-0.25 	0.12 max. 
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Casting: 

Forging: 
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W-i;CHANICAL PROPletTIES: ......... 

Tensile Tess: 

Tensile  tests were carried out  on  a Hounsfield 

tensometer,  which permite the testing of very small  test 

specimens obtained from castings, forgings, etc. 

The specimens were cut out from both ey.emined crank-

cases, from locations near the cracks. 

The dialensions of the machined  test specimens were; 

Diameter 	- 	0.158 inch. 
Gauge length  - 	0.586 inch. 

The  following reeults were obtained; 

Ultimate  tensile  strength,  Elongation, 
os.i , 	 per cent 

• 

The specified minimum  values are: 

Ultimata tensile strength, Elongation, 
X'!9°1- 	 _per cent  

Castinr  
1Spee. D.I.D. 1533) 

- land  cast 
- Chill caet 

24,600 min. 
20,000  min. 

2.5 min. 
4.0 min. 

Forpi 	 36,000 min. 	16.0 min. 
jpec. 	 .446A) 

101• 

Hardness  Tests: 

The lu.rdness wee determined by the Vickers method, 

using  a 10-14,.  load-  Average  results obtained near the cracks 

ere as follows: 

75 

85 

Casting 

Forging 
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Macroscopic examination of sections of both crank-

cases showeU no evidence of any metallurgica defects 

(segregation, inclusions, etc.). 

Microscopic examination showed that the  crack lu the 

cast crankcase extends quite deeply (approximately  C.I inch). 

The crack in the foring  is rather shallow but shows some 

intercrystallinc  disintegration, probably duo to beginnine, of 

stress-corrosion. 

• 

X25,  uneched. 	 X100,  unetched. 

CAST CRAMCASE. 
•••• 

X25, unetched. 	 X100 unetched. 
FLAGUD CRtkUKCASE. 
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Discussion of Results:  

Chemical analysis revealed that Crankcase  No.  AS32000 

was cast  from  an Kt 50 aluminium alloy (D.T.D. 133B). Crankcase 

No..AS13117  is  a forging made from anER 56 aluminium alloy 

(D.T.D. 246A). 

Tensile results c an  be considered only as comparative, 

as  the  specimens  were  cut out directly from the casting and did 

not conform to the dimensions  of the  standard test bar. 

Picroscopic examination showed no metallurgical 

defects (segregation, impurit.ies, inclusions, corrosion, over-

heating, etc.). 

The failures  were  probably due to  mechanical over-

stressIng or to improper design which might have  resulted  in 

subsequent stresses during casting or heat treatment. 

Repairing the cracked casting at the surface by means 

of  welding gould tr‘erely seal the outlet of the  crack; it could 

not  prevent,the existinb crack  from  extending further. 

CONCLUSION: 

The material ‘;:as satisfactory, and no metallurgical 

reason  for the defects eas found. 
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