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Heat Treatment and Examination of 
High Speed Steel Cutters. 

Peein (./e_R9Wt_a ree 91312 0t 9t.invegel9n; 
On June 15th 5  1942, four high speed steel cutters 

were received from the Department of National Defence (Naval 

Services), Ottawa, Ontario, for heat treatment °  it was 

stated that these cutters had been made from Atlas High 

Speed Steel Spartan No. 7 and it was requested that they be 

heat-treated to a Brinell hardness of 611 0 A chemical analy= 

sis was desired and also a microscoPlo examination of the 

steel in the "as recolvedn and "after heat treatmentn condi- 

tions. A letter dated June 19th, 1942, (File No..N.S. 1074-1-3 



EJ, 
- 

NO „ H-100 ;; No 0  Cutter 

"As received" 
"Heat treaf,ed" 

230 231 049 
• 

G 631 
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(Origin of Request e,3.nd Object of Invostiation, con'Od) - 

was riceived from Lt, Com, C. E. Olive, ounirJng the .J.eat 

treatment speCifi?d for thsse out'Qers c.nd requestinR, commet

rearding this mrk. 

Chemical AnsivoJs 

One of the cuttrs, e,u; roccivod e  was sampled £(32:' 

chemical analysis and the following results obtained 

Found, Spartiva No 
-Per cent- 

Carbon 	- 	0.66 	 0,70 
kanganese 	- 	0 0 29 	 0.25 
Silicon 	- 	,-, ,-,, 

	

,)„,,..„,.., 	 - 
Tungsten 	- 	18.(36 	 18 11 0 
Chromlum 	- 	4„,09 	 4,0 
VanadIuel 	- 	0.G8 	 1,0 

Fardness  Tests  

The hardness Wak3 deteïvlmed by the Vickers method 9 

 using 30-kilogram FAnd 50-1logr,J.m loads on the steel in the 

"as received" and uafter 'neat tr ,aatment" conditions respec-

tively.  The  values given below have been converted :Fran 

Vickers to  Bris:' z 

Brinell Hardness Numbers 

■ 

• . 	 • 	 „,,„„„ 	 • ,„ 

Heat Treatment 

The following heab troatment is given In the Atlas 

Steels Limited catLloipo (p.1), for Spartan No °  7 111.h speed 

steel: 

Hardening - 

"Preheat carcfuly to about 15000  - 1600ZIF.„ brng 

up rapidly to ;J250 0  - 2575° F os  and thm2 quench jul oil." 



Cr 

Time  
tc.v 

11- hre. 
6 minutes 
1 hour »  cooled 

, 	in air. 

yomperAtur. 

15,50° F. 
2360° F. 
11000  F o  

Preheat 
Oïl hardened 
Temper 
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(Heat Treatment »  contki) 

Teeerine.  - 

"Tempering should be done immediately after 

quenching and is necessary to develop red hardness, to 

relieve hardening strains »  and to increase toughness. 

A'high draw of 10600  - 1100° F. Is always recommended for 

cutting tools. Draws as low as 950°-F. may be used for 

certain applications where maximum toughness la recedred9 

such as punches and file-cutting easels. In  ail  cases » 

 accurately controlled tamporature is essential and we 

recommend good muffle furnaces or tempering baths." 

"The exact time of the draw depends largely on 

the mass and design of the tool »  but a long draw »  or a 

double draw e  is recommended wherever possible. It ls 

not uncommon'to use twolhours per inch of thickness as 

a haste  for calculating the drawing time." 

Euerimental_Hes:t_Tratentg 

Throe of the cutters were placed in a Sentry 

"Diamond" heat-treating  box  to prevent decarburization and heat 

treated as followsg 

...nra...-eartae=arairInc.e.weoneane--,seu.no-creeewv.a-e.,...m.m-eure-se... -gce-e2en-esetrevezeâas=x5-,,,,..ret--,......,m.,Prrecnuxrer 

Microscopic Ekamination 

Figures 1 and 2 are photomicrographs of specimens 

of the steel in the as  received" and uafter heat treatment" 

conditions respectively. Both specimens were etched in a 

solution of 10 per cent nitric acid in alcohol. The structure 

. ■ 



Fige 1. Ficure 2 

X1000, etched  in 
10% nital. 

AS RECEIVED. 

X1000, etched in 
1C% nital. 

AFTli:R HEAT TREAUENT. 
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(Micros copia Examination, contd),- 

of the "as received" specimen (Figure 1) shows spheroidized 

carbides. Figure 2 shows how these carbide particles have 

been dissolved after heat treatment. 

• Discussion of Results: 

The cutters  were heat treated before the letter 

outlining the specified heat treatment was received. The 

heat treatment used in these laboratories followed very 

closely that recomieended by  the steel manufacturer. 

The steel wae found to have a compcsf,tion practically 

identical with that giyen by  Atlas Steels Limited in their 

catalogue (page 31)  for Spartan No, 7  High :ipeed  Steel.  

The hardness of the steel after heat treatment 

was very close to the 'desired Brinell  hardness  of 611 0  An 

average of 634 Brinell was cbtained on  the three  cutters 

heat-treated.  The  photomicrograph, Figure 2, shows how the 

carbides have been uniformly dissolved after heat treatment. 
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Conclusions: 

T4e material conforms to the approximate 

composition for Atlas spartan  Nor, ,7 High Speed Tool Steel 

and was.  found to be amenable .to the heat treatment re-

commended-by the manufacturer. 
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