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Origin of Request apd Object of Investigation:

On June L3th, 1942, fowr high spesed steel cutters
wére recelved from the Department of Nebional Defence (Naval
Services), Ottaws, Ontario, for heat treatment, It was
stated that thease cutt@ré had boen made from Atlas High
Speed Steel Jparten No, 7 and it was requested that they be
heat-treatsd to a Brinsll hardness of 611, A chemiocal analy-
8ls was desired and also a micwcacgpia examlination of the
gbeel in the "as recelived" and "after heat treatment® condi-

tlons, A letter dated Jume 19th, 1942, (File No, W.S. 1074=1=3;
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(Origin of Asqgueast snd Object of Investlgeition, cont'd)
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wag recelved rrom Lt, CGomm. G, E. Olive, outlining the oot
treatment specifisd Lor thase cubiters and reguesting conments

regarding this wori,

Chemical Analvaja: :

2 v

ne of the cutbtars, as recslived, was sampled | }

chemlcal analysis and the follouving results obtained:

: Atlas Spartan No, Y
=Pey cent-

Garbon - ':) He O, 70

hanranesea - 0,26 0,28
Silicon e 0,88 =

e

Tungsten - 18,86 LS

0D
O

Chromdum - 2,08 4,0
Vanadi wn - 0,08 1.Q
B R RE—

Haprdnesgs Testss

The hardness was debermined by the Vickers method,

wsing u0~k110g£aw\&nd Ed=kileopgrem loads on the steel in the
"gs recelved” and “after best trostmenit® conditions respecs
tively, The values given below hoave been converted from

Vickers o Brinell:

Srinell Havduness Nunbers

WO o i = 00

Cutter Ne, H=100 -
Tas recelived® 23 2 242
"Heat treated? BTy : B3

Haat Trestment:

The foilowlng heabt hreatment is glven in the Ablas

£

Steels Limited catslogua (p.53), Lor Spartan No, T high speed

3Tael:

"Preheat saceifuily Lo about 1500% - 16800° F,, bring

up rapldly te 22600 - 2873 F,, and then gquench in oilF
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(Heat Treatment, contld) -

Jemporing -

"Pempering showld be done immediately aflter
quenching and is necessary bo develop red hardness, O
relieve hardening streing, and bto inerease Loughness,
A'high draw of 1060° = 1100° P, is always recommended for
cubting tools, Draws as low sg 9B0° F, may be used Lor
certain applications where maximum toughness is required,
such as punches and fille-cutbing chisels., In all cases,
accurately control;ed remperature is essentiel and we
recommend good muffle furnaces or bempering baths .

“The exact btiwe of The draw depends largely on
the mass and design of the tcal; but a long draw, or &
double draw, 1s rocommended wheraver possible, It 1s
not wcommon’ to use two hours per inch of thickness as

a basis for caleculabting the drawing tiwms ,®

Expsrimental Heat Treatmenbs

Thrae of the cutters were placed in a Seniry
"Diamond¥ heat=treating box to prevent decarburization and heat

treated as followss

Tomperature . Plwe .
Preheat : - 15500 B, 1% hra,
0il hardensd - 2360° 17, & minutes
Temper = 1100° F, I hour; cooled
in air,

Microscoplic hxamination:

Figures 1 and 2 are photomlcrographs of specimens
of the steel in the "as received! and Yalter heat treatment!
conditions respectively. Both specimens were etched in o

solution of 10 per cent nitric gcld in alcohol., The structure
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Gonelusions:

Th@.matérial conlorms Lo the approxinaie
composition for Atlas.Spartan Ho. .7 High Spesd Tool St@@i
and was found toib@ émen&bla,tm tb@‘heat treatment e~

commended by the manulacturer,
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