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Opipin of Materisl and Objsut of Investlgation:

A previcus investigatlon (No. 1281, June 1942
carried out in these laborsbories gave favourable vregults fop
homogeneovsly hardaned SAR RBE Universal carrier plus. Since

rolled bar stock usually haz a Jecarburized surface, 1t l1s

necessary Lo

In tha pressnt

eliminate this prior to homogeneous hapdening.
raport the effect of decarburizing and

rocarburiziag SAR 9256 steel s examined. The bar stock was

reseived from Oontaric Steel Products Limited, Gananogue, Ontario,

on June 27th, 1942,
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Chemical Analyelds:

As Pound Specification SAR 9255
Carbon .= o Q.BY 0.50=0,60
Mangansse - Q.78 0,50-0.90

Silieon o & .06 1.80=2,20
FPheosphorua o . 0,016 0,040 max.
Sulphine w 0.083 0.080 max,

Heat Treabme:

The Q.500 inch bavs were cut to 10-~inch lengths

<

and machined to 0,437-=-0,432 inch.

Necarburization:

“

Decarburization of some bars was effected Ly an

ordinasry furnace anneal.

a

Recarburizaiion:

A few of the decarburized bhars were recarburlzed by
treating in a Vepoesrb furnece using a carburizing atmosphere.

They wore quenched from 15£5° F. in oil at 110° F. and drawn

at 7H0° . for 40 minvtes.

Hardenlogs
The decarburdzed and neutrsl (Lars wihich have only been
machined) pinsg were theun subjected to a homogeneous hardening
treatment by heating in o neutisl atmosphere in the Vapocarb
furnace. They were held for 30 minutes ab 1585° 7., then

-
t

guenched in oil at 110% F. and orawn at 750° . for 40 minutes.
ALY pins were hebtween 4852 Rockwell "C" hardness.

These values weve obitsined sbout 1/16 inech elow the surlace.
In this report a "meutral” pin is one which has

bhasn ground to size and homcgenseously hardened in a neutral

atmogghers,
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Drop Twnact Testss

Drop lmpact tests wore carvied oub on the »ing, both

el

at room temperature and at mives BO® 7, The machine used is

o)

illustreted in a previous rsporh. At the low temperaturs the

-~

pins were kept in a bath of acesone and dry lce for & houp

Pt

(i

prior to bteating. A five~-kilogram welight was dropped from suee
gossive helght inbervals of 25 om. sach, until the final height of
500 cm. was reached. Table T lists the angles of bend obtained
after each 4rop of the weight for the thres types of pins

prapared, nsmely, neutral, dscarburized, and recarburized.

Tinat

(gee Table T, on Page 4

Bend Tests S

Bond tests were carriasd oult on a simllar serles

off pinsg. The Amsler imiversal testing mechine was employed,

RA 3
using a le-inch radiug and Se-iroh c@mtreﬁ; Uharts of
increment ve. load were plotted. .Tha'elastic Limit,
pormanent bend,; and break point were then determined from

these charts,

Table TI1 records the resulits obbtained.

{Mable 1 is on Page 5)

Hardness Tesbts: . ' ‘
Trenaverse mi&ramoatidus wore cut from the

pins and hwrdnoss teabs war. btalten using the Vickers ‘

nardness machine with a 10-kilogram load. Pigure 1, on ‘

pags &, showsy the curves cbiained for ﬁa,n af fh@ ditferent

types of pins btested.

{Conbtinusd on Page 6) '

ey s . » oasi 7z ‘

® Report of Investigetion Yo. 1197, April 1942,
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Digenssion:

The chemical analysis shows thalt the stesl oconforms
to Specification SAE 928565 with the exceptlon of 0,16 per cent
silicon, which is above the upper limit. This extra silicon
has not had any noticeable effect upon the r@sﬁltso It is felt,
however, that if 2 heat of steel is obtained which has sllicon
close to the lower limlt, a slight change In havdenabhllity
will Dbe Qbserved;

The drop impact teste show that all the pinsg will
withstend 97,5 Kg/m. of impact work without bresking. The
recarburized and neutral pins react in a simllar way under
sudden shocok,

The bend test resulits also show vexy litvle differenca
in the ﬁehaviour of the neuiral and the recarburized plns, The
decarburized pin is more ductile. This is mostly due to the
low hardness, namely, Rockwell 1CY 46,

From bthe drop and bend test results 14 can be seen

that cncburlzing in order to ellminate decarburlzation at the

surface, would not have any serlous deleteriouns eflfechs on

he_plns.

The depth-hardusss curves indicate a wida varliatlion
in the normal hardness Letween the three v ypes of pins exemined.,
It 1g felt that this has been caused by bthe uneven btemperatures
obteined in the ordinary draw furnace. A clreculated furnace
atmosphore would glve a more accurate control over the tempera-
ture and, congequently, & narrower hardness range would bs
obteined, At present we ars nov equipped for this type of
work but a Turnace 1s now belng Installed in which uniform
draw conditions can be maintalined., '

Recarburizging thse ping Ilncreases the hardness at

the surface, This is b@ngficial from the point of view of
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(Discussion, cont'd) -

- wear resistence, Since no harmful effects have heen produced

by this suriface skin, 1t would sppear that carburizing in
order to eliminate decarburization should bs employed in place
of centrelesa grinding,

The photamicrographs In PFlgures 3 and 4 show Thatv
decarburization by the ordinary furnace anneal wes great and
alse that elimination of this by heating in a slightly carbupr-

lzing atmosphere in the Vapocart furnace has been sabisfacitory.

RO AT RRTIGS B TITS

gonclusions:

L. The steel conforms to SAR 9255 with the.@xception
of 0,16 per cent silicon, This has not produced eny 11l affect
on the results, .

2, Pins that were purposely heavily decarburized caen
be satisfectorily recarburized,

9. Recarburlzed pins react approximately the same to
a sudden shock as do wachined pins,

4. Recarburlzed pins glve approximetely the same
rasults as the machined pins undsr a bend test,

8. Oifcul&tion of furnace atmosphere should Lo
exercised in order to obtain a conbtrolled draw Lemperature,

6, Carburizing ©o eliminate decarburizaslon pubs
g2 hard skin on the pin, This iz a good thing, since increasing

the surface hardness should be beneficlal for wesr vesistance,
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