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of the 

ORE DRESSING AND METALLURGICAL LABORATORIES 

Investigation  No  1259, 

Examination of Oxford Undercarriage 
Micro Switch Springs. 

Q4,.en of_Pr:okleaLancUurpose_ofj -leostizatioq 

On June 5th, 1942, Group Captain A. L. Johnson, 

for oblee of the Air Staff„ Air Service, Department of National 

Défenco, Ottawa, Ontario, requested (by letter, File No. 

938AN-1-5) the examination of eight Oxford undercarriage micro 

switch springs, 

The eight submitted springs, received an June 6th, 1942, 
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(Origin of Problem and Purpose of Invostigation, conted) - 

were Identified as followaz 

1 - unmarked, from crashed aircraft, 
1 - marked "XX", 
5 - marked 1 to 5 9  

. 1 - made from steel,. 

It was requested that the unmarked spring.from the 

crashed aircraft be compared with the one marked "XX", by 

chocking the mechanical prope;rties and chemical analyses° 

The five springs numbered 1 to 5 were submitted for 

a comparison of the mechanical properties only, in order to 

obtain an index of the consistency oe the manufacturing tech-

nique° 

In the accompanying letter It wan stated that the 

above referenced seven springs, which aro made of copper alloy, 

have now definitely been replaced by steel prings which are 

being delivered fram Britain, one of which was submitted °  It 

was requested that  th  is spring also be compared for mechanical 

properties °  

it was also stated while it would. appear that the 

steel spring would naturally give better performance than the 

one being replaced, itis, however, necessary to complete the 

Investigation so that the report on the crash can also be 

campleted °  

For identification Purposes the unmarked spring 

. •rom the crashed aircraft was marked "A" and the steel spring 

.was marked 

Figure 1 shows two springs, marked nA" and "XX", as 

received °  The picture ahowa the deformation of the spring 

from crashed aircraft °  

(Continued on next page) 
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(Origin of  Problem and Purpose of Investigation, cont , d)  - 

Pieure 1. 

SPRINGS AS RECEIVED. 

Left - 
Right - "XX" 

(Approximately 4/5 size). 

•••11111 

Chemical  Analyel: 

(a) Phosphor-bronze sprin3s: 

Copper 
Tin 
Phosphorus 
Lead 
Iron 
Zinc 

- Per 

- 95.02 
4.86 

• D.19 
- Trace 
- Trace 
- None 

detected 

cent 

93,92 
5.84 
0.24 

Trace 
Trace 
None 

detected 

(b) Steel spring, marked "S": 

Carbon - 0.81 per cent. 

yechanical Prqperties: 

(a) BendinE  Tests: 

Figure 2 shcrs the method of bending used for the 

examination of the springs. 

(Continued on next page) 
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(Mechanical Properties, conttd) 

Figure 2, 

METHOD  OF  BENDING TEST. 

(Apprcximately 1/3 size). 

Table I  shows  the results of the bending tests: 

Table  I. 

Results  of  Bending  Tests. 

1 	: 2 	31 	5 	61 
2 	:3 	Al 	6 
3 	: 2 	3i 	5 	7 
4 	: 11 3 4à 	5e  

: 2 	3 	4s- 	6 
A 	: 11 3 	41 	6 
XX 	: 2 	4 	5! 	7* 

: 21 3i 	5: 	61  

71 	81  
el  6k 
9 	 - 

61 	8 
4 	8  • 

- 
8- 	10 
6 * 	7 

441111411441411444114444444 
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(Mechanical Px9operties9 cAnt9d) -

All springs were first ^.^c^asured and the load was

applied Iiacreas:."►.ng by one, povuicï unWil the O17r:ï.^g rested on

the table surface, and the mount of def1e^tion was xr,uasuredo

The remo ving of the load was carried out in a

NMI= manner and the fo"r weasz?rBerentas c?:lec.^kedo All

phc^^phcarAron.z,e sp^^^nga ,^^^oWed a alight pannl.ano.rat -,qet (about

0,5 to 100 mzrao ). Mile the steel spring returned exactly to

Its previous taeighto

All bending tests were ^^ rr:î.ed out twice with very

similar regultso

One spring, warkod 39219 was tested for 18 hours

under a load of 12 paundü n After the test tW spring showed

no increase :â.aa. permanent set over the previous short taste.,

I t was ffJand that the ]Load n(f ûeH9 sa?r`^ for making

contact In i:,ka.e micro awitc;h is approximately I poL^nd,

(b) Imai1.e i nly ^-

Tensi:le testa were carried out on a Hounsfield

tox^smoA^er, which ^amitz the testing of very am^.^.ll test

spe cilU.c3B3s0

The opeolmns were out out from each of the exmined

sprl,so The dimensions of the fi,nisWd test spec,`R.mna woreô

ThicW;rss - 0F027 .= 0,050 inch (steel specinaen, 0.021 in^
Width A 0.180 - 0AK I xscYa o
Gauge len,nth 1.0 a^^'n ( 004 inch) e

The re su1 ts of these ^^^^^s are shom in Table ?1n

(0) d1`"̂.rdÂbo..^ a Tests ô

KrMass was determined by the Vickers mb^thod„ usiaag

a 5-kil^grw loado The ^^ su:1 i,s are given in Table 11.

Maanti7.2ued on next page)
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(Mechanical Properties„ contqd) - 

Table II. 

Eosu,lt,sof,Tensile_and Hardness Tests. 

cnn■ernzvni,,,, . 1..,ax■ree. 

'i rin;rife-TZ --T --ETaagerairT 
b 	 tensile 	 Hardn in. 	g 	esso  . 	 . 

Sample 	: 	qtrene.> 	., tb 

	

,...• „.,,„ e ..9 0 	10 mm., 	g 	V. H. N. 
g 	p,s o l o 	g pox' cent g •=rere-41.=-12==,,,=_.r...,=,-.=.7.e..---..,,,, , ,-=.--44._-_„--r.el-ez,=,...-=.7...,-Tere,,-,--_,-.,7,-;--, -,-=-.-mtu---..e,.-._%um7x=ey.,1,  
; 	 0 

A 	g 	81,000 g 	20 	g 160 - 170 
9 	 109,000g 	re .,,,e 	z 200 - 230 

1 	1 
o 	 91,600 g 	10 	: 160 - 170 

2 	. . 	. 83 9700 g 	10 	g 150 - 160 
3 	. 	86,400 g 	15 	g 150 - 160 o 
t  2 	76 700 n 

1) 	 0 	
15 	g 155 - 165 

5 	o 
n 	 89,000 g 	10 	g 160 - 170 

S 	o 
A 	 210 000 e 	. 

	

. 	 ,,,10 	 ;.; 510 — 520 

"±-e= 

4 .  
Broir.o în the grips. 

00NOLUSIONSe 

Tho results of the examination showed no defects in 

the spring submitted from the eorashodn aircraft. It would 

seem that the deformation of spring (Figure 1) was caused 

during the crash 0  
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