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1.112M1:121121.1 erial 111q,.214122.,P  cil  invn3tkration: 

On December Oth, 1944, two broken »locos of  a 

casting  from a Snommebile 	suspension  braCket (see 

Figure 1) were rocelved„ for metallurical examination, 

from the Division  of  rotalluriy, Army ngineering nesign 

Branch, D(Jpartuent of nunitions anci ',upply, Ottawa, Ontario, 

under Requisition No. 6e0 (A..D.P. Let '21o. 573, Report 

No. 107, Section  "D", Test no. 25).  The covering letter, 

dated December t)th,  1:e44 0  contained the follcwing informa-

tion: 

"Laterlal  specified for  this part is 
Steel Casting to ASTM  Specification A-27-42 #  
Class 11." 

A request was mado to determine the cause of 

failure and  te  acmment on the fracture. 
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(Description of Utterf_al  and Object of investigation,  cont , d) 
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GMLRAL 	C7 	 i'dCk 

	

OF MCWMCBIL‘; 	 URACK4a. 

(Approximately 2/5 normal size). 
«Be 

Visual Jxamination: 

Visual exarination revealed several important 

factors: 

1. Tho fractured areas shrwed very ooarse grain 
size. 

2. Tho piecea contnined many oasting*dofects, 
such  as  blow-holes and dirt. 

leiciuro 2  is a photograph allowing a typical blow-hole 

defect  in the caating. 

azure 2. 

TYPICAL now.HoLe  1.),21:er  Li Ca1;TiàC. 

(Approximately 	times full  alze). 
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Chemical  Analysis:  

A chemical analysis wes made on a sample taken from 

one of the pieces. The results are as s follows:  • 

As  Found Specification 

Carbon 
Manganese 
Silicon 
Sulphur 
Phosphorus 
Nickel 
Chromium 
Molybdenum 

1111.1100.1.«.•■■••••■•■••••••■■••■••■■ 

- Per Cent 

0,49 
0,64 
0,36 
0.031 
0,023 
Nil. 
Nil. 
Nil. 

1,00  max, 

0.06  max. 
0.05  max. 

• 
Microscopic  EXamination: 

Microscepic examination on samples taken from both 

pieces showed that the steel WaS in the "as cast" condition. 

Figure 3 is a photomicroGraph, taken at X100 magnification, 

ihowing a very coarse WidmanstRtten structure, typical of 

cast steal. 

Specification A-27-42, Class 11, clearly calls for 

annealing after casting.  A  sample was annealed by heating 

in a  furnace at 1450° F., followed by a slow cooling  in the 

furnace, Figure 4 $  taken at X750 magnification, shows  the 

microstructure of the steel resulting from this annealing 

treatment.  Note the refined grain structure, 

(Continued on next page) 
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Xlv0, rital etch, 

COAR3U WIDMANSTRTUN STRUOTURe„, 
TYPICAL OF CP,ST SThEL. 

Peure, 4- 

MICROSTRUOTURif, OF STZAL 
ANNEALU) AT 1450 °  F o . 

Note  refined  grainn. 
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Discuasion and Conclusion

The results of tho chemical analysis ^howed

the chemica^. content of the steel conformsd sat ï.sfsct o_r^ l^

with the requirements of the apocificat;ons.

Vÿsual examination of the fracture rovaalud very

coarse grain sj.zo, 'a '£inding which was oorrotorated by the

micro-examinati.on. "Ix-is latter revealed a Loarse WidLvzista
n
ttar_

structure, which is typical of cast steel., Steel in th-4s

condition Is very weak, brittle, and totally incapable of

withstanding shoclc. IIenc::, it is rea.sonable to conclude

that failure resulted because the steel had not been proper77

h eQ t-treated as required by apecification A-27d42, Class H.

This specification calls for annealing after re.sti.rzg. This

annealing increaaes ductility and consequently mrarkedly

improves the shook resistance properties of the casting.

The many severe casting defects, such as blow-

holes and dirt, found in the ;pi.ecea would also rnatdrïe.lly

add to the weakness of the steel.

3um►aarizing; it has been concluded that faii'^re

resulted from:

(1) Lack of annealing subsequent to casting.

(2) The use of steel containing many severd
casting defect s .

.
Recorrnnendations;

1. It i s reconvnonded that these parts be annealed

after casting, as required by Specification A-27'4ti, Class .i,

by heating in a furnace at 14500 Fo and furnace-ooo7.ir,,a.

2. Rigid examination should be adopted to prevent

the use of parts'contP.ini.ng serious casting defects.
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