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ORE DREWING AM) TALIJULGICAL LABORATORIES. 

Investiation No. 1583. 

(Subsequent to Roports of Investl ) 
(1332 :i.nd 1540  November 13th and !U- th, 145.) 

i*xmaination of Je1.a Cut from Compressed Air Rezervoirs 
Co Mko lA 	Leonard & Sons, London, Ontario). 

Tetroductlen. 

I'ho  above-mentioned  previous  investigations revealed 

that  ti -1 wlds contained  numerous  serious defects. The &Teets 

found were Idlotcgraphed  ara  C  reproduced in reporteo The pro-

bable  causer), and  recommendations  for the  elimination or these 

defects, i®r given. 

The present investigation covors  th a examination of 

sample  submitted on January 4th, 1044, by Vr. Ian "c!i:illan, 

Inspector  of CarriaËes s  Inspection Board of United Kingdom end 

Canada, itewso In his cover:I.%  letter?  Mro tIceillan gives 

the folloinê;  information: 

"The various defects found have been breught to 
ttention  of the manufacturer. As a ;result of  this  

and uning  your  information  as a guide s  he has now  pro
-sented  various  samples which represent  hi  s best endeavour 

to.produco  a satisractor7  welded reservoir, These samples 
are handed to you  with  the roquest for your opinion on 
then." 

File  No  ARM:5448, 4/9/15 E,  Leonard, 
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(1) To examine the  welding  of the samples and evaluate 

the  vuJtability  of the erocejure  empluyed. 

(2) To make recommendatione to improve the  welding 

practice, if thie Is necessary. 

PhOUDURZ:  

(1) All six samples were given e thoroueh  visua1 

examination  end  were phctographed "es received". The  samples 

wore letearee for purpeses of identifiestion.  Samples  identi-

fied  as A and  IS consisted of one piece comprising  approximately 

one-half of  the end of s reservoir. 

Figure 1 showe the  outelsie  of weld of r.ample A, 

and Figure 2  the outeide cf weld of  Sample  B. Pieure 3 shows 

ths "meld() oe weld of 'eample A,  and Jeigure 4  the  inelde cf weld 

of Sample B. -Figures 5 and 6  illustrate  the appearance of  the 

Insidee of  weles of Samples D, E, 	and  G. In all cases the 

white rotangles  show the locations from  which macro samples 

were machined, 

(2) %11 samples were  sebjected to  an x-ray examina-

tion  at  the  National Research Council, Ottawa ,  Pures 7 tr.,  

11 aro  reprcductions of the  exographs. In  examininE these 

reproductions, it should be berne in mind  that there ie an 

inevitable lose  of ecntitivity  in the  reproduction process 

and  that  the colcurs are  the reverse  cf the  exograph 

eueeo samplee  .vere  machined from the nreaa 

showing  typical defects.  Figures 12 to le show the cress- 

aections ef those sampler after  pelishing and etohing. 
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vieual ex.:iminetion of tile samples indicated the 

presenee of  th  o  fe11ewim7 defecto: hie piled-up weldo, lack 

of  poneereen,  lack of fusion, shef_nkage  ce.vitiee, improper 

alignnort  .r  plate edcts to be welded, tmereper e de  preparation, 

cue inelusiont,  and faulty weld1nt7 sequence 0  

eau presence of thene  defects waa confirmed by the 

radiogrel .eee  and macro examinations. As explained in previous 

reports, these defects act  as  stress raisers  and as such seriouslee 

impair the irpact and tensile etrengths of  the welds."  The  pro-

bable cau.;.: •)f the defects, together with recommendatione  for 

their elimination,  have already been given and there would  seem 

to be  no em3ful purpose  aerved by their  repetition  in this recet 

it is true that ttere has been son  e Improvement 

in tho  welding of  theee samples over the  material previously 

examined, i4 is our opinion that tho  welding is still unsatis-

factery, 	defects found  point to  the continued use  of an 

unsatisfactory weldinc technique,  in epite of the fact that it 

has been ellewn to be productive  of  serious defects, 

• CONCLUGIO:  

1, The followlrel, sveldinG defect:1 were found: high 

piled-up welds, lack of  eenetration,  lack of fusion, shrinkage 

cavities, improper  alirenent of  plate edgea to be welded, impro-

per edge reparatien, gee inclusions,  and faulty weldie3sequence. 

?et-lo apparent that roemmondations previously sub- 

mitted  for the impeovonon ,: of the welding technique have  not been 

follored o  

3 0  The examination shows that there hae been  some 

improvement over  materal -eeeviously  examined, but the  welding 

is still unsatiafactory for this reservoir. 

(Ccntinued on next  pace) 
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(Conclusions, cont'd) 

,  4. No useful purpose can be served by repetitive 

examinationa of material welded with continued indifference to 

good welding practice, The entire assenbly should be  ro-examined 

at the manufacturer's plant and the operatione completely 

revised, 
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(Ltut..5) 

OUTS IOU. OF VELD OF SA1.12 L.E. A 

Arrow !al points to a hie Spot in the weld. 
The white rectangle indicates an arsa 'rom 
which.e. nacro sample was machined. Note 
the irregu13:r we4t.ve pattern* 
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OUTSIDE.> OF ViLD OF SAMPLE 3. 

Arrm ea 7  piDints to n high spot in the, welC. 
.Th2 white rectaglo inalc&tes an area from 
wtich a mccro aampl3 ran muchlned o  Note 
the irregular woave pe.ttermQ 

I.  
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EU.u..._re 3 c  

INSIDE OF WELD OF SAMPLE A. 

fa,row 'by points to an area of . incomplete 
penetration. Ju.!7t to  the  left of this 
arrow is a shrinaj,e cavity. White 
rectangles Indicate areas from which 
macro  a mples were machined. Note the 
irregularity of the penetration secured. 



INSIDE OF WELD OF SAMPLE B. 

Arrow lc' points to a ehrinkaste cavity. 
Note the irregularity of thé  penetration 
secured° 



:I NS ÿ ÜE CF W.E;â k? OF 5AIULE' D.

Arrovv 1c f points to a shrinkage cavityo
White, rcctanglg indicates area from
;ih5.ch ii. mvLcru sample was riach-ined a



6. 

'INSJ.;)ES OF WELDS,  OF 	KPLi!:S Up F s  AND GO 

Arrows tee point to abrinkage ::uvitiano 
oi  flbv points to area of incomplete 

puretration. White reetanglos point to 
area5 from wftich macro samples wero 
siohinoa, 
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REPRODUCTION OF EXOGRAPR OF 
WELD A OF SAMPLE A. 

Pigure  80 

R2PROWCTION OF EXOGUAPH  DI" 
 D OF SAPWIE Bo 

• 

(zprzi El --Inv-urrision) 
( 	 b .• Incomplete 	) 
( 	 penotration,› ) 

( 	 0  -  shrinkage 	) 
cavity. 	 ) 

_ 	e  - skzi inclusion.) 
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OOP gamine 

REPRODUCTION OF EXOGRAPR OF 
4 27..D  OF  AMBLE D 
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FiDare  10. 

REPTIODUOTIONS OF ,a0GRAnU OF WELDS 
CF SAMPLES 2 AND Fo 

ORONO 

regunue a - MICK or-  rurion. 
- Incomplete penetration.) 

c 	uhrinkc cavity. 
e  !Mt; inclusion.   



- lack of usion. 
- incomplete penetration.) 
- shrinkage cavity. 

inclusion. 	) 

(Legend: a 

-  _slap:  incl 

(.ace21.3) 

REPRODUCTION OF EXOGRAPE OF 
WELD OF SAMPLE G. 

11•11M 
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o  

TWO MACRO SECTIONS OP WELD OP SAMPLE A. 

Note  as  inclusions and improper alignment of 
plate edges to be welded. Bottom section 
shows imuroper edge preparation. 
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Elme2_1.20 

s.  

TWO MACRO SECTIONS OF WELD OF SAMPLE B. 

Note high piled-up welds., Improper edge align-
ment, and improper edge preparation °  
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Figurg_14 
Wie••■■ 

MACRO SECTIONS OF WELDS OF SAMPLES D AND E0 -  

Note Incomplete penetrationo 
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MACRO SECTIONS OF w41,113 ar SAMPLES F AND O. 

Note incomplete penetration° Top sample shows lack 
of fusion along lower scarf face and improper edge 
alignment °  Edo  preparation of both incorrect° 
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