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ineln ofaterial: 

On February 7 .th, 1044, 	H. Stevenson, Assistant 

Director GenereI, Army i:ogineerin  Design Branh,  Department 

of Munitions  and Zupply, Ottawa., Ontario, submitted  a snow-

mobile ho'F,le sw-Jpension bracket for examination. This braket 

.ras made by ie3ssrs.• Farand and Delorme, kontral, Quebec, and 

is stateà to be r(epresc;ntve of:  production of that time, 

The plant  of Fr.:cand  !Ind Delorme, 433 St 	artin 

Street, Yontreal, %lichee, was visited on FebruarY 16th, › 1944, 

to obtain information and observe welding procedures,. It was 

learned that the assembly mab tacked with Wilson ïoc 98 elec-

trode and finished with nellup-tyee  1  electrode, The welding 

sequence  and jiE,eng:  wore well planned and should -t,e  productive 

of ;^ood weldments, Tho veldlng supervision was bette' than 
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(OrieT,in of Material 9  cont ,d) - 

ordinarily encountered but the one supervieor ie unable to 

completely supervise the work of all of the welders employed 

on this je -o. 

It was noticed that the welders tended to use too 

high welding currents for the size of Hlectrodes employed. 

It was also noted. that in welding materiale of unequal thick-

nagesthe welders were directing the arc Improperly. Fillet 

welding  teehnique was also faulty in that Improper inclination 

of  electrode was employed 9 .resulting in - improper location  of 

 weld yeetal, All of the above were brought to the attention 'of 

the welder and welding supervisor, with the result that 

corrections were made. 

.Object  of investie:ation: 

1. To examine the welding of the bracket with a view 

to evaluating the.suitability of the welding technique° 

2c To make recomm,endations to improve the weldîne 

technique should this prove to be necessary. 

Precedure: 

1,, The auspension bracket was subjected to a thorough 

visual examination. Figure 1 shows the bracket "as received", 

2. The shaft rings were aubjected to an x-ray axami- 

nation by the National Research Counc12 $  Ottawa. iigurce 2 to. 

11 are reproductions of the exographe of the welds of the shaft 

rings. In examining these reproductions it should be borna in 

mind that there Is an inevitable lose of oeneitivity in the 

reproduction procese and that the colours of the reproduction 

are  the  reverse  of the exograph iteelf. 

Macro  sections  were machined from the welds of  the 

shaft rings in  those areas in which the exographe indicated the 

prenence of welcling  defects, rigures 1 0  12 9  13 nnd 14 show the 
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(Procedure, contld) 

areas from which the sanplee were removed. Figures 15 to 17 

show  the  macro samples  &f toi'  -polishing and ctehlnen 

Discueslon: 

A visual examination of the bracket reveals consider-

able undercutting, irregular weldn, and improperly located weld 

metal. The x-ray examination reveals porosity, undercutting, 

slag inclusione, and lack of fusion. All of the above are con-

firmed by macro examination  and, in addition,there  i 	oxito cvl- 

donee of poor fit-up. 

Porosity, undercutting and slag inclusions are Probably 

the result of using too high a welding current. This leads to a 

pronounced boiling action of the molten metal which . le then 

difficult to control  and direct. In the fillet welds around the 

strap joining the shaft ring to the main body, lack of fusion 

at the root of the weld is probably the result of improperly 

cleaned surfaces. i.11 scale, dirt and grease ohculd  be •romovad 

before welding, 

There is room for improvement in  the fit-up of parts 

to be welded. It cannot be reaeonably expected tbat  the  -welding 

technique can .in any way compensate for poor alignment otparts 

to be welded. The  electrode used should be qulte suitable for 

thia part. 	 • 

It will be noted  front the above that  the majority of 

the above  defects arise from the errors in technique of the 

individual weldees, 3uch defects are  net unueual and may be 

readily  ellmintled by instructim; welders on proper  welding 

currents, electrode Inclination and ara direction  on parte of 

unequal thickneeses. To aneure that these instructions are 

followed constant supereleion  and  correction are required° 
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CONCLUSIONS: 

1. The welding technique used is open to criticism. 

The  following defects were  round:  porosity, undercutting, slag 

inclusions,  and  lack of fusion. 

2. The  electrodes and jigging method are  good and 

should  permit production of satisfactory parts. 

3, Poor fit-up and lack of fusion are easily remedied 

by  close  attention to matching of parts and cleaning before 

welding. 

4, The welding defects found should be easy to 

eliminate.  Instruction and supervision of welders as  outlined 

above should have the desired effects 

Recommendations: 

1. Every effort.shold be  made to improve fit-up  of 

parts  to be welded, 

2. Surfaces to  be welded  should be cleaned of all 

scale  and dirt. 

3. Welding  supervision  should instruct welders  on the 

°fl eets of too high welding currents, improper electrode  inrin-

ation e  etc., and attempt to ensure  that instructions are carried 

out. 
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BRACKET IN 'AS RECEIVED' CONDITION. 

White rectanges indicate areas from 
which macro samplee ware received. 
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Figure 3. 
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Imnd:  r - porosity or gas inclusions. 
b - undercutting. 
c  -  slag inclusions. 
d  -  lack of fusion. 
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Legend: 	a -  porosity or gas inclusions 
b -  undercutting. 
c - slag Inclusions. 
d - lack  of fusion. 
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Flgure  . 

a. 

a  -  p ,Drosity  or gas inelusters 
- undercutting 0  

C 	slag inclusions. 
d  - 1:Ack of fusion. 

Lecerd. 



Figure  _11 . 

am* 

Figure 12. 

OUSE-UP OF ONE SHAFT RING. 

White rectangles Indicate areas fram 
which macro samples were machined. 

'  Nota irregularity of welds. 



GLOSE-U2 Qe rw.u) 4.OINING .é:NDS OF STRAP. 

Note irregular width of weld. 
ffllito rectangles indicate areas  front 

 which macro samples were machined. 

Illeure 14. 

CLOSE-UP OF WELD JOINING ENDS OF STRAP. 

Note irregularity of welds. White 
rectanglea indicate areae from which macre 
samples were machined, 
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Figure 15, 

MACRO SAMPLES OF  VELDS OF SHAFT RINGS. 

Letters same as in exographe and macrophotographs. 
Mere 

38-1-31212 	 Comment 	 
.■■•••• 

A 	- Ga s inclusion at root of 
weld, Low penetration. 
Poor  fit-up on right aide. 

D 	- Penetration low. 

- Good weld with small 
gas inclusion. 
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MACRO SAMPLW OF W-r-.:LDS OF SHAFT RINGS. 

Letters same as in exographs and macrophotographs. 
VOMI. 

Sample  

El 

Comment ••••■••••••■ 

Large gas inclusion at root 
of weld. Good penetration. 

182 	Undercutting on vertical edge. 
Poor location of weld metal. 
Poor fit-up. 

Good penetration; slight under-
cutting. Foor fit-up. 

Poor penetration at root of 
weld. Very irregular end 
gassy weld, 
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MACUO 3AMPLi1S OF eaps  OF  SHAFT RINGS. 

Letters same as in exographs and Inacrophotographs. 

Mug* 

31111212   Comment  

.  Poor fit-up;  severe  undercutting. 
Penetration good, 

- Gas inclusions at root of weld. 
Penetration good. 

47 	 Lack cf fusion at -root  of weld. 

H 	- Poor fit-up;  some  undercutting 
and as  inclusions. 

MIN;GHB. 


