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Physical Tes'i-,s on an Aircraft 
Engine Adaptor Casting. 

prlea,_e_Re.09,uest 

On April 17th, 1942 e  Group Captain A. Lo Johnson, 

for Chief cf Air Staff e  Department of National Defence (Air 

Servic ( ), Ottawa, Ontario, asked (by letter »  Pile No. 93aDD-3-5) 

that an aircraft engine adaptor ring wIndch was delivered to the 

Bureau of Mines by Squadron Loader A. JQ Smith be tosted under 

loading conditions equivalont to Utose experienced in aervice. 

An outline of those tests la given on the. next page under 

parap,aph heading nTeste Rquiree. 
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Part  Recei‘7ed: 

Part  Na ml ADAPTOR. 	Part Wo o  2414(d). 

i;hown on drawin; of .ihe D&Ïavilland Aircraft of 

Canada  1,21.LÉted 9  .2oronto 

'721ie  dr9.wloï, cail  fo  )P  an alumInt 	casting to 

Material  S::)ecifistion AO-Y23. 	 - 

'2he  casting suOmîUetj.  for  test weighed 142.56 p.ounds. 

2igure 1 shows  the  ce„eting  a  recetved 

ADA.CTOR  CASTING- 
AS RECEIVED. 

Teets  heued. 

(a) Proof test, The  follwing  loads to be applied 

for I minute: 

Total yawim; couple 	 21,260 1b/in , 

" piteivg ' 	 309036 	t' 
' 1 	torque 	 18.000 ." 

let forward thrust 	 406 lb, 
lot shear 	 4 9420 " 

'b)  Ultimate teut  The  above loads to te doubled 

and held  for  1 minute, 

:c)  The oastir Ta  be  c..heoked for  deformation 

before  and  after each  test, 
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eKlee.I1115..ed? 

A structural steel stand with face plate was 

constructed. The.adaptor was bolted to the face plate. 

To-the adaptor was bolted a fixture (weighing 260 lb.) 

consisting of a plate and the :cecessary arms for the various 

couples. The set-up is shown by'photographs, Figures 4-6, 

at the end of this report. 

As the shear load wae applied by a spring-and-

jack in .a vertical upward direction, the casting was mounted 

in an nupside-down ie  position and the directions of the 

couples were reversed. accordingly. 

It will be noted thet for the YawAlo, pouple two 

arms were used with two forces, olio forward  and one  

backward. The pitching couple was obtained by applying the 

. vertically upward shear force to the fixture at a distance 

calculated to give the proper  moment arm. The torque couple 

was applied with one moment  arma This necessitated a cor-

rection.  to the shear force. The forces for the torque, 

yawing  moment s  and  forward thrust.were applied by wire 

ropes in which the proper tension was obtained by loading 

platformB supported by the VODeS which passed over pulleys. 

The shear load was applied with a spring and jack 

screW which can be seen in the photographs. This spring 

was carefully calibrated in the Amsier testing mehine9 

both before and after the test. The check calibration 

agreed with the original one. 
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Discussion of Tests and Results 

The loads applied were within I per cent of the nominal 

theoretical loads °  

The casting investigated would not sit flat on a 

plane surface before test and ,appg.rentlj_had some initl9.1 

deformation e  or the bosses surrounding the boit  holes had 

not been machined flat. 

The method of gauging the casting for deflection wae 

to place it on a i4 x 21"  surface plate and measure to the top 

of the bosses (surrounding the bolt holes) with a dia].  indicator. 

This height is given on the drawing as 9,3 in and was approxi-

mately correct for the casting The bosses were lettered as 

in Figure 2 and measurements made to eaCh of them with the dial 

indicator. Readings of the dial indicator were made for eaCh 

boss and are plotted in Figure 3. 

Owing to the limitations of the gauging tools and 

the initial deformation of the  casting »  measurements were made 

under three conditions and ara plotted e  as follows? 

nAu - Casting sitting freely on face plate. 

"B" - Slight pressure applied to the boss being gauged. 

nOn - Dial indicator held In stationary position and 
casting moved to bring each boss under the 
dial indicator. 

The reading of the dial Indicator on boss A was 

taken as a datum »  and the indicator was reset to the nA" value 

for the check after normal and overloads. 

The readings of  the  dial indicator are plotted In 

Figure 3 but they do not apoear to suggest any definite deforme-

tion of the casting due to the loadings °  One reason why this 

is so ls that considerable work was required to bolt the heavy • 

fixture to the adaptor and some deformation of the bosses mey 

have been caused owing to the use of drift pins and hammering. 

This is likely the cause of the slight differences in measure- 
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(Discussion of Tests and Results,.contQd) 

monts  of the distances between bolt holes. Some of the bolt 

holes were definitely made out of round by the use of drift 

pins during the assembly 

Measurements between Bolt Holes; 
Ceeeeteserwasfeez......,--ceee,emee2es..-a.ce.e eeaeu..ce-eatee Y. 	 e 

_ Back,of_qastpg» . 
_ 

Distance 	Before test, 	After 	After 
inches 	normal 	double 

load e 	load, 
. inches 	lnebes .._, 	.,. 

A - F 	 25-1/16 	25-1/16 	25-1/32 

B - G 	 25-1/8 	25-1/8 	25-1/8 

C - I 	 nr 4,0 	 '25-1/64 	25-3/64 

N - J 	 25-1/64  . 	25-1/32 	25 4/16 

.0 - K 	 25 	 25 	 25 

D - L 	 24-65/64 	25 	 24-31/32 

E - M 	 25 	 25 	 25 

Front_of_Cq,stine. 

1 - 5 	 16-1/4 	16-3/8 	16-1/4 

2 7  6 	 164/2 	16-1/2 . 	16-1/2 

3 - 7 . 	 16-7/16 	16-7/16 	16-71"16 

4 - 8 	 16-3/16 	16-3/16 	16-7/32 

8 - 1 	 10-3/8 	10-5/16 	10-5/16 

(Figures 2 and 3 follow on Pages 7 and 8). 



FIGURE 2. 

PLAN VIEW 

Lowrie FROM ENGINE SIDE 

Sketch showing position of bosses to which measurements 
were made. 
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Oonclusions 

The adaptor casting showed no euperficial fractures 

or defects caused by the loads which were applied °  

There was no apparent permanent deformation of the 

casting following the tests °  
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(pages 	and,12 show 

Lthe  fixture _ready_19r te_st). 
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