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Jource of Materlal and Object of Investigations

Cn «July 1lth, 1942, Mr. ¥. Turnsr, Chief Chamist,
Hull Iron and Steel Cowmpany Limited, Hull, Quebec, submitted
&8 sample from a LO0-ton heat of medium carbon molybdenums
manganese cast steel for izod impact test., It was stabed
that the sample had been normalized at 1650° F, and then
ammealed at the same temperature. Alter this treatwsnt the
steel was said to have had the reoguired tensile properties.

The iznod values obltained on the sample submitbed, however, failed
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(Source of Material and Object of Investigation, cont'd) -

to meet the specification. Additional samples were then
provided so that a heat treatment method could be developed
for this stesl. The steel from this heat was used tc cast

T-49 track ghoes.

Specifications

A tentative specification for the T-49 steel track

gave the following chemical analysls and physical propertiesg
CHEMICAL-ANALYSIS -

Tentatively Ho I. & Bureau of
Specified _Steel JMines
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Carbon 0,30-0,40 0023

Menganese 1.85-1.55 1.27° 1.26

Phosphorus 0,06 0.032 | 0.034
sulphur 0.06 0.016. 0.019
Siliecon 10285=0,45 0,87 0.58

Mo Lybdenum C.20-0,50 0,43 0. 41

Copper 0.50=0,6Q 0,94 C.91

&

No. 1 ladle, l.27 per cent Mn.
No. & ladle, 1.47 " u

PHYSTCAL PROPERTILS =

(Tentatively Specified)

Ultimate stress, p.s.i. = 106,000 min.

Yield stress; p.8.i. = 80,000 ¥
Elongation, per cent in

2 inches - 15.0 t
Brinsell bardness ‘ = 17 min.

HEAT TREATMENT -

{(Tentatively Specified) =

Normalize from 1650° B,
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Investigative York:
Jest No. Heat Treatmenh - 3ize of Tzod
bar lmpact value,
ok Fhodbe
: . . @
1o Normalized 1680° @, Full-sized coupon 4
2.  Normalized 16507 F., &
annealed at 1650% R, Full-glized coupon 3
3o Hormalizad 1700° Fo.,
drawn at 1100° . 0.45%ddam. bar 16
4, Vorrwalized 1700° F., @
drawn at 12807 m, 0.45" dlam. bar 3R, 39, 43
5o Norumalized 17002 #,,
drawn at 1250°¢ P, Fullesized coupon 31, 33, 32
L0 I - . o e
Heat treated »y H. I. & 5. Co. Ltd.
Physical Properties:

bar heat-treated
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Discuasion of Resulb sq

The chemical analysis was LGUhd to vary scmewhab
from the tentative specificaticn. This is to be sxpected
in such a lavge trlal heat. The low sulphur and phosphorus

contents and the acundnsss of the..steel indicate that good

melting and moulding practice was followed., The normalizing

temperature glven In the tentative specificebion was uoh

high enouglh to preduce ths reguired izoé:impact propertiss
the steel sxmmined. 1t is 8lso apparent ﬁhat a gubsegusnt
annealling heat treatment after normalizing did not lmprove
the properties. The structure is shown in Pigures 1 and J.
Comparing this structurs with that obialned by normalizing

at 1L700° P, and drawing at 12850° F, (Plgures 2 and 4), it

will be noted that the normeliszing and draw heat treatuant

ywoduced a much finer structure. The stesl in this final
condition had over throe times the izod impact value of the

firv
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t structure and alsc had all the other required ohysical

properties,

Conelasions

K3

The healt treatment

vo give the reguired iszod lmpact properties,
The tensile and lzod properities specilisd can be

obtained by normalizing at 1700° F. and drawing at 1250° ¥,
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