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Origin of Material and Objeet of Investigation:

On May 4th, 1942, r. ¢. W, Drury, Director of
Vetallurzy, of the Department of lunitions and Supply, Ottawa
Ontario, submitbed twelve Universal Carrier track ping for
investigation, These pins were treated by Campbell, wyant and
Cannon Foundry Company, Kuskegon, NMichigan, in thelr Nicarb
fuarnacs, They were reéported to have been held at a temperature
of 1475° p, for a period of f£ive hours and then oll-guenched
from that temperature, The furnace abmosphere during vthe heat
treatment was wmalntained by supplylng 150 cubic feet of raw gas

and 80 cublic feet of anmonia gas per hour,




Chemical analysis:
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Drillings wers talken Irom the core ¢f a pln for

chemical analysis

ey e
. SLLE

Ag @ouw

L Specification 34
er cent -

AT e e

ey

Carnon = Q.21 e Q,10=0,20
AL anase = Q.57 v G.30=0,60
silicon = 0,24 o oo 0,15 min,
Phosphoras = G,.014 e 0,040 maxo
Sulphur - 0,087 e 0,060 ma
kqubJ o 1.2 oo 1 LQHMDNJ
Chromium - 0,82 = Q,45=0,75

Hardness "eghs:

Hardness tests wers taken on the surface of Lthe
ples wsing the Vickers havrdness machine and a 10-kilogram
iLoed, The average of throe readings is listed below for
each pirg
£in No. Vo Bo M.
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Depth=nardness relationships for thres of the pias

were hLaken, as folliows:

Fin Mo, E. -
Distancse from the
surface, dn Inches Vo B, I

R - 278
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0. 086 = Da
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= Page 3 =
(Hariness Teste, conk'd) =

Pin No, &, -
Distances from the
surface, in inches Vo Fo N

@ - 305
0 2Q = &04
7 - 287

0004 - 283

0.0 - 500

0 e Ol = {5.25

Surface e O
Pin No, 7. -

Q.22 - 339

. 0,20 - 401
Q.05 - 587
0,04 - H87
0,02 - S99

0,015 = 487
Surface - To6

Depth of Case:

Microsectlions were cut from sixz of the pins and
the depth of case was measured vsing ithe Brinell microscops,
Three depth readings were taken for each sample and the

averages are listed below;

Speclmen Depth of case,
. . in inches
. 2 o 0,016
S - Q,0L6
& = 0,018
.9 w 0.0L8

g . 0.014
7 . 0.016 |

Bend Tests:

an S

Bend tests were carried oult on an Amgler Unilversal
testing machine using a LZ-lach radlus and 8-lnch centres,
Charts of increment vs, load were plotted, 7The elastic limit,

permanent bend, and break polint were then determined from thess
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(Bend Tests, cont'd) -
charts, The method uwsed is 3

sation, Mo, 1197 {april 2nd, 1

ilus tra

ted in o previous Iinvestile

942), carriaed out in these

Laboratories ., Table I records ths results obltalned,
Table 1.
s Pin No, 8 & Pin No, 9: Pin No, 10 3 Pin No, 12
Physical Property : sL08ad, ¢ sLoad, ¢ ;Load, o sLosd,
T single ponnda:&ngleomound z}@é%eggpgndsgAngggépounds
Blaatic Jlimit . 56?: 250 ¢« 44tz 3195 1eR8V: 400 1®44%: 455
Permanent bend s29258 0 GR5 29171 GR2E 2921t: 5H4Q 4951 ': QY5
Break 1H2120: 1000 152491 1100 ;6932%: 1000 50367 900
Surface hardneas : 088 Vi N, ¢ H6L V.P.MN.: £64 V. P N.s 8689 V. PN,
g 8 3 3
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Drop Impact Tests

Drop impact tests we

the pins to suddes

reaction of

i

ne carried out to determine the

shock, both at room temperatures

and at =50° 7, A S-kilogram welght (11.02 pounds approximately)
was dropped from successively increasing heights, This was

conbinued until the pin zhowed

For the low-temperature tests

acetone and dry ice for % hour

The reaults obtained are shown
are comparisons of drop impact
of approximately the same case

three maln producers of Univer

presents & Campbell, Vyenh and
(present investization), (ury

Gear carburized pin (resuvitz ¢

P
S

Curve ¢ is an allled Preoducets
No, 1197).

(Continued on next pag

the first sigas of cracking.,

the pins were kept in a bath of
at =30° B, prior Lo testing.

i Table I1. Flgures L and 2
test results, ohtained with pins

and core hardnesses, Irom the

sul Carriey pins, JQurve A re-
Gannen carbo=nitrided pin
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e B is Ganadisn Acme Screw and

awven from Investigation No, 1197).

pin {also from Investigation

e)
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Discussion of Resulis:

The twelve pins wers reported to have undergone

3

the same btreatment, A wide variation in the surface hardnesses
exists; the . pins range from 557 to 847, indilcating lack of
conbrol in the process, A study of the various factors of the
process in their relationship to the final case cbtalned should
be made by the manufacturers 80 that a controlled product can
be turned outb,

The depths of coss obtained are satisfactory and
within the proposed limits of the specificabtion, 0,012 %o 0,020
inech,

The bend tests compare favourably with these ebtailned
in a previous investigaticn of Canadian Acme plns aﬁd Allled
Products pins, Very little difference is observed between the
three types of pins under conbtlnuous pressure.

The drop impact results at low temperatures, shown
in Table IT, indicate that the toughnesses of these pins are
about the same gt =H0° P, as are those of the Allled and Acme
pins, Flgure 1 shows that at room temperatures, for 800 V.P.N.
(approx,) surface hardness pins, those of Canadisn Acme are the
toughest, The carbo-nitrided pins can absovb 6 Kg./m, of energy
before failing, whereas those of Canadian Acme absorb 12,5 K& o/ Mo
The Allied pins take 7.5 Xg./m, before breaking, Figure 2 shows
a comparison of resulte for pins having a surface herdness of
approximately 650 V. PN, Here, again, Canadian Acme pins arse
the toughest. The Allied Products pins have intermediate
propsrties, |

2

Mlgure 3 1s a photomicrograph of a typical core, The
structure indicates the presence of psarlite and ferrite.
Figures 4 and & illustrate the dlfference in the amount o

retained austenite in the case {(white constituent) ss ths

surface 1g approached, The centre of the case (Pigure 4) shows
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(Discuseion of Hesults, contid) -

the structure to be of a uniform nature, However, in pro-=

=

ceeding btoward the surface more and more austenite is evident,

Although austenite confers toughenling characteristics to a

case a more uniform structure is desirable, This also appears
5 (3

Lo be the reason for the great variation in the surface hard-

ness of the pins,

TR T e T

CONGLUSTON

1. Lack of control in the process 1s indlcated by

v

he surface hardness of the twelve plns,

0

the wide varliation in
2. The depths of case obtained are within the limite
Ly the speclfication, 0.012 to 0,020 inches
9, Under contlnuous pressure. the carbo-nitrided pins
compare favourably with the Canadian iAcme and Allled Products’®
pins,
4, At =50° the drop impact test vesults indicate
that the carbo-nitrided pins have a slightly greater ductility
than the Canadlan Acme ov Allised Products! pins and about the
same hLoughness,
S, at room temperatures, for pins of approximately

3

[l

80O V,P.N,, the order of toughness

L

= 12.5 Kgo/me
5 Ke./m.
€ z«;go/mo

{a) vanadian Acme Screw and Gear
(b} allied Products Limited = 7.
(¢) Ceampbell, wyanbt and Cannon -

-.

For pins of approximately 880 V,P. N, surface hard-

3

ness, the order of toughness is:
(a) Canadian Acme Screw and Gear,

(b) Allied Products, and
{(c) Campbell, wnanb and uannano

(Continued on next page)



= Pape 9 =
(Conclusions, cont?d) -

6, The case sbructure is not uniform, This
probably accounts for the great variation in surface hardness
observed,

7. The carbo-nitrided pins, like all cased pins, deo
not give as favourable laboratory results as those cobtalned

with the homogeneously hardened type.

e

Recommendations:

(a) A study of the various factors of the process
in thelr relationship to the final case obtained should be
made by the manufacturers so that a controlled product may be
turned outb,

{b) A diffusion treatment is reqguired in order Lo

produce a more uniform case,
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