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OT T A ^. ;; ::'^too^r ?nc., 1943,

of the

Gi^t^ 1^r .^^5%2v t^N.D P4TETALLU1?G.iCEs.ï: i;^Bi:R: ^Gt^âLS,

] r..ve s t1gat 3 o*?. No. 111-04.

E?:Or.iinat *C>n Of t^oIA.bardier Sx]cr4Vïttob i1ÿ Bo^^,,ie

,hesl S usperision made with
Tecï:unj.qu^.

^nii,; rc t ion:

.:n. tuEus1: of this year exaxnples ^ï ;rn.omm,obile

bo`_ ie v;hde:. as secnb].ies from the -Soinba.,:di-er Snolmobiles I.:.^nitc,dj.

Ve-I.cc'Lil'tp (iL.eb9c, 1te^t3 9YlL"r,li t^ta<x for, ^Xt:;^iration , It k9a:3 fouÎtd

that they ccnfialnec, nianar•ous w$1 c=irg def'ec tss, such as of

perie'^rF.tz.(jr,, ;,:Lag J.r...clusi.onsy urt:7ez•cutf:].n^^ ir^co.np: ete ['t^ ^ ton,

hiL-h r i].ec:- u1. we1d:^, and poor f .i t- ut . In the r^,QCrt cove rtzig

this i.nv®s vii,atioï; (?nve.stiaati :m No. 1485, dated -.u6ust 501

194Zj, photcLrr:p2..3 of these defe,ts wcrn srowt.: and their

probable cause ancs methocls for ei.irnir.r^ti.m: 61ven. Subaen:zAzatl,r,

the nrri ter i-ys lt, the :nanufa.-, tux e,- 4 a plant in a..z ef fort t0

assi;it in rstab1.iz-hixzji- a suitable me1c'.sn` teol-anique.

TY.e p^^:se:nt r,,,port co:,-e:rs an exam.i.nation of a..

as serab ±_^y iJf)d w1 i.iz a tecYil;iCfL1-e, the write:' a

recorr^rr.^z-ctati ^ns. '-t is h^ho.^an t'^^at t'zr-;^,E ^,r^,_ 1aoa:2 a6ras ^

improvemer., in the we ld9.ri1; tecj:ix,-°.q^3e and, vrotJicEO. that

we1.dîr.`; is r,w<iritairied at i;hi:3 t:tandar''wa tn^.^ a,iso:nbl.icis :Toula

provJ =^#^1 ii ^C iOï J :.
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Criein  of  Yaterial: 

A previous examination of these  a s sembles  (see 

Investigation No. 14G5) revealed numerous welding defects 

attributable to e faulty welding technique.  On august 25th, 

1943 0  the writer visited the plant of the Bombardier Snow-

mobiles Limited at Valcourt, Quebec, and endeavoured to 

demonstrate  and exalain the causes  of  the defects  foune: 0  aleo 

methods far their elimination. Mr. H. J.  Stevenson, Assistant 

Director  General,  Army  3ngineering Design Branch, Department 

of Munitions  and  3upp1y (Ottawa), who was  prosenb, sugasated 

that another  assembly, welded with a technique embodying the 

suemestions  of  the writer, be  made and  submitted for examination, 

On Oeptereber 7th, 1943, the  assembly  was received 

and its examnation  uneertaken. 

Oblaata2f_Inaraltira t ion: 

2. 	To  examine the welded assembly with a view to detecting 
any defects that might be oresent and determining 
their cause. 

2. 	To compare the weldina technique used to prepare this 
assembly with that employed  on  previously eubmitted 
assemblies. 

3 To make further recommendations should thia  prove 
desirable. 

Procedure: 

(1). 	The asesembi:/ was subjected to a complote  visual 

exemination. 

(2, 	The  wolde joinina the shaft rings  to  the pipe frame 

were subjected to an X-ray examination at  the National Pesearch 

Council, Ottawe. Figure 1 is a print  of an exouaph of a fillet 

weld joining  the  shaft ring to  the pipe frame at an area in 

which beads  from  two electrodes have been joined. Figure 2 is 

a  print of  an  •xograph  of a  weld joining the two  end:  of the 

strap joining the nhaft ring to the pipe frame. In examining 

these prints it ehould be borne in mind that there is an 
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(Procedure, contld) 

inevitable lois of eensitivity in the reproduction process 

and that  the  colours are the reverse of the exodraphs them-

selves. 

(3). Figure 3 nhows the general shape of the assembly as 

received. It will be noted that the etiffehers eeed spring 

sockets have been omitte. (compare with Figure 5 of Inveetiga-

tion No. 1485) ane that both fillet weld and strap methods  of 

attaching the shaft rinr to the pipe frame have been employed 

for purpose of conpariacn. 

Figure 4 is a photograph of the fillet weld joining 

the shaft r1n7, to the pipe frame, Note smooth, recular weld. 

Compare with 7 1 igure 6 of Investigation Po. 1485, Figure 5  is 

a photograph of a fillet weld joining a  strap to  a  shaft ring. 

Note absence of undercutting  and weld extending to top  of 

strap material. Compare with Figure -  10  of  Investigation No. 

1485. Piet/re 6 is a  photograph of the  weld joining the two 

ends of the strap joining the  shaft ring to  the pipe frame. 

The  print of  the exograph  of this weld is shown in Figure 2. 

The assembly was sectioned through the welds joining 

the  pipe franc  to the shaft  rings and  through  the weld joining. 

the two ends of the strap in areas th which  the X-ray  examina 

tien  revealed the presence  of  defects Figure 7 shows these 

sections.  Sections 9 and 10 should be compared to sections of 

the same numbers  in Figure 13 of Investigation No. 1485. 

The remainder of the  assembly was sectioned at random 

to secure typical samples  of  each of the remainin3 joints. 

Figure E shows these sampins. 

(4). 
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Dial:mat:don:  

A  visual examlalation cf the assembly indicates a 

eonsiderable  Improvement over those previously examined °  T.  

is confirmed by comparing the macrophotographs  of the two 

investigations °  

The X-ray examination  revealed a slag  stringer  in 

the root of  the  weld joining the ends of the etrap, This  strap 

joins  the  shaft ring  to the pipe frame °  The  remainder of  the 

welds  on this  strap are  good and show no undercutting °  • The 

weld contours are omooth and the weld well positioned.  The 

slag  stringer noted dbove is probably the result of using  to c . 

large  an eleetrede  in a narrow root gap. 

An X.eay-examination  of the  fillet weld joining the 

other shaft 	to the pipa  frame reveals an  entrapment of 

slag °  Thia eleg is located  in  an area  in which the arc has 

been broken  (probably  to replace a  used electrode) and then 

continued °  The  crater remaining  after  the arc was broken was 

not  properly  filled when weldine was  continued, allowing slag 

to be caught ir the  root of the weld  (ses Section 99 Figure r-P. 

All  sections other than those referred to above have 

the  followin -  characteristics: Very cood fit-up, fair penetre- 

tion, economical  use of weld  metal, and smooth weld contour. 

A  cumparison  of these with similar samples  (of the  same number) 

in investition  n), 14E,5  reveals a  great improvement in the 

welding technique. 

It is  cr  opirion that if the standard of welding 

exemplified  by 	aeeembly is maintained it dhould  prove 

satisfactory ° 'et  is understood,  of course,  that  precautions 

shculd  be  taken  to  eliminate the  two defects found in the  shaft 

ring  welds° 
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CONCLUSIONS: 

1. There is a considerable Improvement in the 

welding technique used to fabricate this assembly as compared 

with the technique previously used. 

2. Slag inclusions were  round in shaft ring welds, 

indicating the need for greater care in laying root beads and 

in joining up two beads. 

3. Provided that the above defects are eliminated, 

the present Improved welding technique should prove satisfactory. 
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FiTuro l e  

PRINT DP LXOGRAPH OF A FILLET 'aELD jCINING 
A SPAFT RING TO THE PIPE FRAME AT AN AREA 
IN . ;HICH BEADS FROM TWO MUTRODES HAVE 
BEL:;, JOINED, 

Arrows.point to slag inclusions° 

P17/.1re 2 

PRINT OF AN EXOGRAPH OF  i  WELD JOINING TPE 
TWO i.:NDS OF THE STPAP JOiNÏ3 ThE SHAFT 

TO THE PIr2 FRAME, 

Arrow  points  to cilar, trapped in the root of 
v,eld e  See fl.,:ure 6 0  
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211. ,TOGRAPH  0? THE ASSSeBLY AS  WI:CLIVE:D. 
ma. 

i'HOTOGRAPH OF FILLET 7iELD JOINING 
SHAFT  RING  TO FIPE FRAVE. 

Nt ()  amooth p  regular contour of wald, 

) 
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PHOTOGRAPH OF A PILLET WELD 
JOINING STRAP TO ; 711FT RING. 

Note abaeace of undercutting and that 
weld extfsmds to top cf the strap material. 

Fleu-e 6 o  

't 343, 

PHOTOGRAPH OF 7;ii:LD JL:LiING 
ueps OP STRAP UTERIAL. 

regular and smooth weld contour. 
.01•■• 
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Fleure 7 

SECTIONS OF VARIOUS WELDED JOINTS. 

Sections 9 and 10, from fillet weld joining 
ring to  pipe  frame. Section 9, through 

area in which beads from two electrodes have 
been joined. Note slag trap at root of weld. 
Section 100  from same weld for comparison-;- 

.weld smooth, penetration fair. 

Section 2,  'rom  weld joining ends of strao 
material. The exograph of this weld is shown 
in 1-1.;3ure 2. Note slag trapped in root of weld. 

Section 4, a typical section of fillet weld joinins 
strap material to shaft ring. Contour and penetra-
'tion good. Small gas inclusion. 



(P212_10 ) 

TIOES OF VARIOUS WELDED JOINTS. 

Not° 	ed fit-up, fair penetration s  economical 
use Df weld metal s  and smoot7n weld contours c  


