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3nve3tiGation no. 1790. 

1.1xaminatien of 1:agnaf 1 ux  Indicattons-on 'Three Lancaster 
Aircraft 'ilinplane Attachment  3olts. 

=========== 

0rip;::71 of  atorlal anu :1-ject of  investicAtion: 

Cri  januar7  ii,  1,4!), 7/L N. G. ponce, on behalf of 

Chief of the  Air : -taff,  1:eparti:ent or :iatirnal Defence for Air, 

Ottara, Ontario, deliverou to thez:le Laboratorios e  for e›.amlna-

Urn, throe  Lancaster Aircraft  rdainplane attachment bolts. 

in accompanyin « ; latter (Pilo 11(5. 93GM1V-5-e)  011 - 3 C 

DAI1 stated tnat t:leso  bolts  aro used in a very critical 

lccation In tho structure  or the  aircaft. 	 Jrc. 

given a na3paf1ux exanination prior  to assembly into 	plane. 

AS a rounitp a numbr.br  of bolts  have accumulated which  ohot 

maL:nafluz indic7.tions  IL vare-im;  debroe, and it  Is  doslred to 

know whether any cr all  of thcim et'n be used witll ccnfidencco 

The three bolts received  represent  three conditions: 

Uo.  1  is  the  averace of the worst. 
Jo. 	is  avera t;e. 
Ile.  3  i 	etter tnan averae. 

It was requested that the bolts shoulc  be mana-

fluxed  ane  the indications rocorded photograchienlly: Ellop, that 
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(Origin of laterial and. Cbleet of  investigation, contle.)  - 

the nature and depth cf the  Indications be determined. 

-  It  was etated that the bolts were stressed 

principally in ehear. 

Meanale.12. 11n.liti°n: 

All three bolts were magnetized circularly on  the 

matearlux  machine, using the residual magnetization wet methoe 

or inapection. 4200  amperea of current(3 shots, 1,400 amps. 

each) were passed through each bolt. 

Figures  1 and 'e  Allustrate the  results obtained 

on Bolt No. 1. There  are  two lcneitudinal indications (A and 

B) on the 'main stem or the  bolt  and  one on the thread. 

Figure  3  shown one of  the  longitudinal indications obeerved 

on Bolt 1;o.  2.  Bolt No. 5 had magnaflux Indications on the 

threade similar  to that shown  in  Figure 2. All of  the  defects 

were again observed when  the  bolts were demagneeized and them 

remagnetized usine  1100  ampères of  current. When the  amperaee 

was lowered  te  400  no indications were observed on Bolt  No 2 

but those  on Bolts  r08• 1  and  $ were still noticeable. Longi-

dudinal maenotization revealed no  defects on any or the belts, 

4..-UAre  I° 

BOLT  NO,  1,  lGUAleLUXe, 

(Approximately  2/3 aotual  size). 
«WM 

(Continued  en  next pace) 
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(Lagnaflux  :.::xaminaticr e  contid) 

71£2J'M 2 * 

TERELAD  OF 13LtT .;10.  1,  titiONA.FLUXL.. 
1.111.11 

170, 2, rAGNAPLUM1). 
.111•1,  

lems.p.22ic  12bol1!lination:  

Transverse specimens were cut from  the three  bolts, 

acrosa  the longitudinal maunaflux indications. These  specimenz 

were polished and then examined undor the microscope in the 

unetched condition. ieigure 4 (x5OO) illustrates the  strircer 

of  inclusions at the point of separation of metal.  This  Is at 

the  thread of Bolt No. 1. Figure 5 (:OO) is a ,-;liotomicrogra 

of one of the longitudinal lines shown in Ligure  1 $  of 

No.  1.  Ve0 and  FoMn  silicate  appear  to  he present. 
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Paile 4 

(Microscopie  Ï..xamlnation, corttU) - 

indication  could be founr;  for nel tic. 2. 15c1t Mo. 3 (cracke 

on the thread)  was not examino  under tho rlicroscope. 

7.7!.gure 4. 

X500. 

T.E.EAT)  OF 13OLT  NO. 1, 
TRAIJW01SE  SECTION. 

10..1.guro 

2à-.300. 

TRAUSVERL;E SECTION  01:  LONGITUDINAL eAGNAFLUX 
LINE  ON SUL;  OP  ;OIT NO. 1. 
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Discussion: 

The photomicrographs indicate that these bolt have 

been made from seamy bar stock. In rolling down to size  the 

inclusiens have been trapped. The seams penetrate below the 

surface to 0.001 to 0.001.5 inch on Bolt No. 1 which is repre-

sentative of the worst condition. 

If the  tolerance of the diameter dimensions would 

allow further machining, these final traces cf the original 

seams could be remcved. If it is net possible to echine 

any further, consideration has to be given to the stress 

'imposed upon the part in service. Should it be felt that 

the stress le of sucà  a nature that shaller lcngitudinal defects 

would  rot  lead tc fatigue failure, acceptance of the. bolts 

could be made. 'If, however, stresses such as torsion are 

produced, rejection of the bolts in question is definitely 

recommended. 

The indications in -Solt No. 2 were so shallow that 

it waS not possible to locate them under the  microscope. It 

le interestinG that this bolt revealed no defects when . given 

400 amperes. ,P,olt Eo. 3 was given a  macro etch on the thread 

where tb‘c regnaflux inclinations were found.  A double series 

of cracks  coinciding with this Jiaeaflux indication Is now 

visible to the eye. This bolt will be submitted along with 

this report. 7Jhe two roweare very close together. This also 

is considered evidence  of  the presance of a seam. 
•■•••••■■■■• 

Conclusionu:  

1. The magnaflux indications on Bolts Nos. 1 and 

3 are due  to the ereeenco of  seams. 

2. The Beams on Bolt No,  I penetrate 0.001 te 

0.0015 Inch below tho surface. 

3. The defects on Bolt  N.  2 arc toc shallow to be 
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(Ctlerlowle (:,ont 26) 

reealod by a 400-unp2o currant esnd could  flot bo positivoly 

detooeed und: tho microncope. 

Rocomondatlonoe 

If toler:.À351ccs ullow o  further machinleiG would 

eUn5mato 

 

th  8 d.ofexita On Belt  o 2.  whloh 	rEps,ntativo 

of thn limeot lot of e4eot3. 

hcoeptflC  Q r.);jection of tho part will dopcnd 

«la tale type of atreae It Is rociuly29d to unde -2e  Th gepreces. 
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