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• Origin of Material and ,Object  of  Investigation: 

On December 12th, 1944 0  one fraCtured Snowmobile 

Track Adjusting Assembly (Drawing  C.8036)(see  Figure  1) 

was submitted  by  the Division of Metallurgy, Army Engirr3er- 

ing Design Branch, Department of Munitions and  Supply, Ottawa, 

Ontario,  under Requisition No. 682; A.IA.D.B.  Lot No.  575 1  

Report Noo 107,  Section "Dn, Test No.  26-,  . 

• The covering letter,  dated  December 12th, 1944 ;  

requested that the cause  of  failure be determined. 

(Continued on next  page) 
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(Origin of Material and Objeot of Investigation s  cont 9 Ci) 

urel  

L VIAW OF BROKEN SNOWMOBILE 
ADJUSTING ASSCIIBLY. 

(Approximately 1/3 nornal eize). 

Visual Examination: 

Visual examination showed that the fracture had 

occurred at one of the elbows (where a severe forming 

operation had been carried out), thrc'ue both the ring and 

the reinforcing plate. 

Further visual examination revealed a smooth, 

brittle fracture of the ring and definite indications of 

fatigue failure (see Pigure 2), The fracture of the  rein-

forcing plate was rather %oody" or "fibrous" in appearance; 

the reason for this waa later determined by the microscopic 

examination* 

Figure 2 ,  

PHOTOGRAPH SHOWING  SMOOTH,  BRITTU: FATIGUE4 
FRACTURE  OF RING  (BOTTOM)  AND famoun 

FRACTURE OF REINPORC/NG PLATE (TOP). 
(Approximately li times full size). 
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Chemical Analeis: 

Samples taken from the three components comprising 

the assembly, name1y, tubing, reinforcing plate, and ring, 

were then subjected to chemical analysis. The results are 

given in Table I. 

TABLE I. 

21111n4 	Rin4  

- Per Cent - 

Reinforcing 
Plate 

Carbon 	- 	0.21 	0,24 	0.28 
Manganese 	- 	 0.28 	0,50 	0,59 
Silicon 	- 	0.05 	0.05 	0.05 
Sulphur 	- 	0.025 	0,039 	0,040 
Phosphorus - 	0.005 	0.008 	0.008 

The specifications  in  Drawing C-38036 require 

SAE 1020 steel for these components. 

Microscopic Examination: 

Figure 3 is a photomicrograph, at X100 magnifica-

tion, showing the microstructure of the  tubing. This struc-

ture is typical of SAE 1020 steel. 

Figure 4,taken  at  X100 magnification, shows the micro-

structure  of  the  ring at the break. Note smooth contour of frac-

ture and  absence of distortion, indicating a brittle fracture. 

Figure 5, also taken at  X100  magnification,  shows 

the fractured edge of the reinforcing plate. Note the  banded .  

structure  of  the  steel, which is responsible for  the  "woodyn 

or nfibrous"  appearance of the fracture. -  

Figure 6, taken at X40 magnification, is a  photo-

micrograph showing the fractured edge of the  reinforcing 

plate, at  the surface. Note the heat-affected zone caused 

by welding splatter. 

Figure 7, shows another weld splatter on the surface 

of the reinforcing plate. The magnification is approximately 

X45. 

(Continued on next page) 
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(Microscopic Examination, contld) 

X100, nital etch. 

MICROSTRUCTURE 
OP TUBING. 

Elem. 4 ° 

X100, nital  etch. 

FRACTURED EDGE 
OF RING. 

Note lack of distortion, 
indicating brittle 

fracture. 
1/1110 

X100 0  nital etch. 

FRACTURED EDGE OF  REINFORCING ',mu. 

Note  banded structure. 
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(Microscopic Examination, cont , d) - 

Figure 6 0  

X40, nital etch. 

PeACTURED EDGE OF REINFORCING 
PLATE, AT SURFACE . 

Note bard,  heat-affected area 
oausad by weld splatter. 
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X45, nital etoh. 

WELD SPLATTER ON SURFACE OF 
REINFORCING PLATE. 



• 

-  Page 6 - 

Hardness Test: 

Hardness readings were taken with the Vickers 

machine  on the  reinforcing plate, both on areas away from 

the'heat-affected zone and in the heat-affected zone caused 

by the weld platter. The results are given in Table II. 

TABLE: 110  

Vickers 
irrk-F-rgal 

Rockwell ict 
776,717FFETY- 

Unaffeoted zone 

Heat-affected zone - 

( 150 

	

( 164 	 3 

	

( 343 	 35 

	

( 307 	 40 

MI 

	 MMIMMUMMMIMMIMUIIIIIMMIM 

The results cf the chemical analyses indioate that 

the components comprising the assembly very nearly approach 

SALE 1020 steel as required by the specifications. 

Visual and microscopic axaminationsboth contribute 

strons evidence in support of the opinion that the ring 

failed in fatigue, 

The hardness teats taken on the reinforcing plate, 

in the areas affected by the weld splatt .er, show that these 

areae are extremely bard (as high as 40 Rockwell to). 

In view of the tact that the fracture in the,reinforcing 

plate occurred through one of these areas (see Figure 6), 

it is quite possible that the initial crack in the reinforc-

ing plate occurred in this  areao  When the plate had broken 

completely throusho 'the additional load suddenly applied to 

the ring caused a rapid, brittle fracture or the latter 

component o  

Another factor which may have contributed to the 

failure  of the  ring is the rather abrupt  change  of contour 

at the  elbow of the  ring, causing a notch effect which 
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Tho ring shoule be co formsr.j to avrid the ac 

(Discussion ?  contgd) 

Invariably acts az an area of hi s;h  stress  concentration, 

All rf those ractora would contribute to tho  rtalure 

of tile assembly under conditna  of  severe tension for  protrac- 

ted dorirds of time. Tin; opinion is supi;ortca Oy verbal  inferni- 

ation obtained .):rom ;..r° 	J.  ;',.tnson,  of the  Army  Engirleerink; 

DIsign Dranith, who  indicated that fullurc  haa occurred after 

lengthy service in  field  

CONCLUSI6Wr›: 

1.  The steoly  frc' 	thu components cf thr 

assembly have boon rtee  aro  satisfactory. 

railurc  of  tiw 	 occurred  as 

a result of fatijue. 

3. Ti;::,  initial  ci . ack  in tho reinforcing plate 

peon  Initiated at  a  hartionfui s  heat-affected point 

on  tho surface s  caused by  •7, veld splatter. 

4, Thx3  £:turte of the roinCorcino  plate resulted 

In tho  yuddon application of an additional load on the  ring, 

causin  the  brittle fractume cf the latter. 

3.  Fracture  or  the ring at the elbow occurred at 

this location because cf the  sharp change  of  contour s  result-

in an  area of hiL;h stress concentration 

.tecomirondatirns: 

1. It is reconendoè that the parts rf the assembly 

be painted with anti-rplatter compound blfore welding° 

sharp  21f- tab effect at the elbow° 

3,  The temperature of te ring  during  the  remotion 

of the elbrr should  be  hip,h enrugl, to  ,:,revent  the  setting  up 

of high stresses in ttin area. 
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