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Ordnn of Requeàt and Object of investif4ation,,; 
- 

On Jure Gth e  1942 9  Squadron Leader A. Lo Smith, 

of the Department of National Defenc,.D (Al:' Service), Ottawa » 

 Ontarioe  delivered to our laboratorlas two attachment nuts 

were badly muti1a4d. This Is illustrated in Figures 1 and 2. 

In the accwripanying letter, File No. 9381e,-1-14 

(AMAE DAI IM) e  written by Wing Commander J. A. Easton for 

Group Captain A. Lo Johneon, lt was stated that the failure 

might beve been due to overstressing incident to the manner 

Ln  which the plane landed e  i.e. that it did not come  clown  

flat on the three landing points. 
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Microscopic ExamlnatIons 

The mAcrostructure e  as shown 1n Figure 3 (at, 100 

diameters), is normal for a wedium carbon steel that  has 

been air-cooled from some temperature not far above tàa 

upper critical. 

eàvsical Temtss 

The Vickers b.ardr:mm valuo WRO found to be 191 9 

 which corresponds to a tensile strength of 92,000 p.1 0  

11› 	 The unbroken nut was taken to the National Research 

Council gauge laboratory, Thero lt was machined into a ring 

and slit as shown  in  Figure 4. 

. The Internal diameter was very accurately determined 

at five d1fferent locations on tbree diameters of the ring, 

both before and after slitting. The external diameter was 

likewise  ver  accurately detormined. at throe different pente 

on each of three diameters, The averae Inside and outside 

diameters are reported belews 

Average inside diameter, inches 
Average outside'dimtor„ inches 

Dofore 	After 
mlttt3nfe; 

- 

	

1,0721 	1.0740 

	

1,5047 	1.5069 

On Page 181 e  Chapter 'fl e  of the book entitled 

meractica1 Metallurgy 1' (written by George Sacks e •Dipl. Ingap 

D, En g, e  of the Case School of Applied Science and Ksnt R. 

Van  Horn, B.S., M.S. 9  eheD,„ of the Aluminum Company or 

America) -e  which is p.i;iblished by the Amerlcan Societ y  for 

Metais e  Cleveland, Ohib, t.:he following equation s is developed 

for the determination of residual mtromsem 1n rings from 

fflasurements made before and after slitting, 

(Continued on next page) 
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In this case, 30 e 000,000 oi  

0.2183 inch, 
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(Physical Testa, contl'd) - 

(D = D .. 	g 
DID , 0 p 

= Residual tensile stresses. 

Modulus of elasticity, 

,d 	= Wall thickness, 

Do 	= Man diam•Y.Jer before slitting. 

= Moan diamter after slitting, 

Do = 1„2884 inches. 

1,2905 inches,. 

By Substituting these values in the above 

equation, It is found that the residual tensile stresses 

in the ring -machined from the nut are in the order of 

8 0 200 pounds per square inch 

Chemical Analvsis 

A carbon determination was made The carbon 

content was found to be 0 0 27 per cent, 

Discussion of Results; Conclusions 

The nut that failed appeared to have been fabri-

cated in the normal manner from steel 'of a good quality. 

The structure is characteristic of t..hat Obtained by air 

cooling from above the critical temperature, which is a 

normal structure for hot rolled steel. 

The intensity of the residual  stresses  found in 

the other nut Is not too high. Stresses of this order may 

be considered normal

It would therefore appeRr that the condition of 
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(Discussion of R:esults; Conclusions, contud) 

these nuts is cuite  normal  in  every re'spect and .1.- hat  tho 

failure was caused by conditions that applied external 

stresses in EJXCOS of those normally anticipated In 

service. 

It is quite possible tbat these high stresseei 

could arise from condIti ons brought about by excessively 

rough landing, aggravated by over-tightening the nuts, 

To minImize tbls source of trouble a torsion wrench 

could be used so that  ail  nuts would be tightened 

uniformly. 

The wide spread of the epl5.. b in  the'  fractured 

nut could only be explained by assuming that the nut had 

been forced open after actual fracture, very likely by 

the  sanie force S that caused the failure. 
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Photograph of broken Oleo 
nut, showirig split, 

Actual  

Plx,toraph of broken Oleo 
nut, showing mutilated tnreads o  

Actual size, 

X100, picral etch, 

Photomicrograph showing 
structure cf steel in 

broken rut. 

Fieure 1- ‘  

Photograph of ring 
,aactlinad  out  or the taibrokan 

nub and slit for 
daterminc.tion of 
residual strescs. 
Actual biZe. 
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