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OTTAWA 	October 8th, 1943, 

REPORT 

of the 

ORE DRESSING  AND  METALLURGICAL LABORATORI35.  

Investigation No, 1512. 

Examination of Four Sets of Steel Washers 
made to Drawings A-2314 and A-2315, 

Origin of  Request and  qt129t  of Investigation: 

On September 20t114 1943, four sets of steel washers 

were submitted for examination. The accompanying Requisition 

No. 597  (AEDB Lot No, 384, Report No. 23 50 Div.  2), from the 

Consultant  to the Director of Metallurgy, Army Engineering 

Design  Branch,  Departrent of Munitions and Supply, Ottawa, 

Ontario,  described the material as followe: 

(1) 12  new washers made to Drawing No.  A-2314, 
(2) 12 new washers made to Drawing No. A-2315, 
(3) 3 broken washers made to Drawing No,  A-2315, 
(4) 4 unbroken washers made to Drawing  No, A.2315 0  
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Chemical Analysis:

Two sets of washers (Nos, 1 and 2 ) were analysed.

The results were as follows:

Set No 1 Set No. 2,
- 'ercent -

C•urbon - 0,42 0,26
Silicon - 0,16 Traceo
Manganese - 0,69 0,46
Sulphur - 0,039 0,041
Phosphorus - 0,,023 0,010

Hardness Measurements:

Hardness measurements made on the four sets of

washers gave the following results:

Set
N°.Q.

1
2
3
4

V S H N Rockwell
(10kgad) n Bn

256 102
201 93
146 80
198 92

r

Micro-Examination:

The four sets of washers were examined under the

microscope in the unetched condition. No defect of importance

was foundo The specimens were then etched in 2 per cent

nital solutiono The structures are all ferritic and pearlitic^

Washer Set No. 1 contains less free ferrite than the others

(see Figure 1)a Figure 2-is characteristic of the microstruature

in Sets Noso 2 and 4o Fig-are 3 shows the microstructure in

Washer Set No. 3, Note the smaller amount of ferrite present

as compared with that shown in Figure 2,

Discussion of Results:

Chemical Analysis -

The higher-carbon Set Noe 1 material would be expected

to be stronger than the lower-carbon steel in Set No, 2, The

silicon content of Set No,, 1 steel shows that it has been



1 

-  Page 3  - 

(Discussion of Results, contld) - 

killed, The absence of eilicon 'rom Set  No° 2 material 

indicates that it is ef the rimming  type z  

Hardness Measurements - 

While the nicker washers are harder than the 

thinner ones,  a  considerable difference was observed between 

the  unbroken and brokcn eets  of the latter (the broken being 

considerably softer), Since neither material is  aufficiantly 

hard to be brittle, tile failure  of the soft wasleers because 

of their consequently lower tensile strength is understandable. 

Micro-Examination - 

The microscopic examination confirmeô the results or 

chemical analysis  and  hardness tests; the higher carbon and 

harder material containing coneiderably less ferrite ° . For  the 

broken washers  (Figure 3) the lower ferrite content as  compared 

to the unbroken mater5.al (Figure 2)  indicates fairly definitely 

that its earbon content is greater °  The lower hardness of this 

material ia also consistent with this aesumption, It is true 

that,  for a  given caron content e  the rate of cooling may alter 

the amount of free ferrite, However, the nature  of the ferrite 

found  in the  present case indicates that the rate of cooling is 

not responsible  for the difference in free ferrite  present, 

CONCLUSION: 

The  waiher failures encountered are considered to be 

due  te the use of material of too low strength, Adoption of a 

higher-carbon steel, such  as was found in some of the washers 

submitted, is recommended °  
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