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Origin of Regquest end Objact of Investigation:

On March 18%h, 1942, Nr. H. J, Patberson, of the
fngineering Division of the Depariment of Munitions and Supply,

Ottawa, Onbtario, requestved verbally that en examinatlon be

made of three pavts of & boat traller in order to determine

thelr chemical and puysical propertiea, It was understood

that sufficient informatlion wes needed so thet purchess

speclfications could be developed, It was also desirable

that the sampling be done 1u such a mammer that the service-

ability of the trailer would not be impalred, 7The samples






Chemical Analysis:

AXLE - ‘Sphclxic tilon
; ) £ klnl.ﬂb Q!J.-, 5%. S S0 .L

Carbon, par cent - Q.54 Q,560=0,60
Mangenese, " = 1,00 0,60-0,90
Silicon, " - 2,03 1,80=2.20
Nickel, 4 - 0.5 o
Chromiuva, - NiL -

Molybdemun, " = Nil =

S.A.F, 4140 Steel,

Carbon, per cant - Q.50 Q. 35=0,450
Mangasnese, o .= 0.6¢ 0,60-0,90
Silicon, i = 0,27 0.3 min,
Sulphur, i - 0,054 Q0.050 max,
Phosphorus K - 0,017 0,04 ) max,
Nickel, H e Q.30 -
Chromium, ¥ = 1,00 G,80-1,10
Molybdeman, = 0.21 0.13=0,88

HOLLOW SHAPT -

S.A,5, 4140 Sieel,

==

Carbon,; psr cent - Q.40 0,35=-0,450
Manganese, o = 0, 59 0,60-0.90
O"J’

Silicon, i = 0.15 min,
Phosphorus, - 0,015 0,040 max.
Sulphur, v = 0,058 0,050 max,

Nickel " - 0,15 -
Chromiwm, ¥ - 0,96 0,60-1,10
Molybdenqmp“ = Not enouvgh 0,15-0Q,20
sample for
tent,

Herdness Tests:

Brinsll hardness tests were wade on the axle and
on the hellow shaft, with successive readings belng taken
9 inches apert, but in the case of the collar the Rockwall
method was felt te be prefersble to pravent destructlon of
the part,

The 347 Brinell hardness given for the collar hasg
bean obbtained from the Westinghouse RElesctrice converslon
table, The averages are llsted belows

Inell Rockwell G

B e v

Axle - 444 in centre
4318 at either end
Hollow Shaft - 2470
Gollaw = - H4T 37
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Dilscuasion:

3

From bthe chemical analyais the steel amployed

| ' comparas Lo S.A.E. 9285 (s spring stsel) exceph for the
d alightly higher manganess content. According o the
literatur¢®9 a steel of this btype should hes
(1) YNormellwned at 1800 to 16R&° R,
(2) Quenched in Gl‘ LOTH to 1600 Eag snd
(3) Tempsred st 850 - 1050 to Brinell 363 < 429,
Since the above heat btreatment lg for larvge
not-formed flat springs 3716 inch and over in thickness,
for hot coiled helical springs over % inch in dlameter,
changes in the heat treatment to conform with the size of
the axle should be left to the dlscretlon of the producer,
It will be noted that the bardness of the axle at
the centie 1 higher than at bobh ends, It is difficult o
;
say whether this hae been done so as to facilitate machlning
' at the ends or whether this 18 a natural occurrencs dus to
the fact that the metal has been bteated below the surface
at the enda,
The neayest SoAnE; specification to the chamical
anglysis obtained for the collar is 4140,
The probabillty chart gilven In the 1941 S.4.E,
Handbook shows the following heat treatment for 1li-in,
) dlemeter bars of 4140 stesl with & Brinell bavdness of 347
, 1 Normelize ot 1650 fto 1750° B,

Quench in oil at 15258 to 16250 F., and
Temper to 925° B, to obtain the Brinsll hardness

O AEVY

valua, 347,

AN ey e~
o
D8N
W Y 4

The fellowing physicel properties would then resuli:

Wengch strength = 168,000 p.s,l,
G - - 144,000 p.s.i
Reducti@n of area - 41 per cent
Flongation = 11 per cent.

@ steel end Its Heakt Treatment - Bullens, Vol, II,
Fourth BEdition, Page 303,




{Diacussion, contid) -

It wos not possibles to obtaln a wmolybiemim

snalysis on the hellow shait, due Lo lusufficlent sample
v o

It is felt, however, that this lz sndlar to J,4,BE. 4140,
becanae of the similarity in the resulis ¢htained for the
hollow shaft and for bthe collar,

The probabllity chart shows that in order Lo cbtalin

& Brinell hardness of 241 Lt ig necessary to draw (o 1250° F,

5

after gquenching in oil frowm 1L25 to 18206° P,
)

Tne physical properbles now obbtoained are ag

Follows;

D
i

endile strengbh - LLE,000 pes.i,
321Q - 35,000 p.,s.1.
scduction of ares = DY per cent
} gagation w 18 per cent,

g

]

1‘1 .’I’ ""% "“

Th st e atated that in sotuval production
&
variations of the sbhove will oeeur.

B N L T T T

Conciusions:

L. A steel clesely similar o S,A.BE, 92D0 was

vz

nged For the axle and heet troatment can b baszed on prlor

2, The colley and the hollow shaft, althiough of
Aifferant hardnesses {247 and 241 wespectivaly), are probably
of the seme type of steel, The analysis showa that this
closely resembles 5,45, 4140, orior sxperisnce wiih which
may well be uged sz g basisz for the heat treatment of these
parts,
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