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Dimensional Txamination:
Using micrometers, the dlmensions of Tthe three pins

{(which will bhenceforth be designated as o, b, end c¢) were

checked with the spoclfication drawing. ALl measurementa

recorded in Table [ are in inches,

Hoad s 1,128 L1128 1.138 1.080
Dismeter : QLBYE Y 0,001 0.878 0,882 0,578
Outer diameter of

countersunk pari G.n0C 0,000 0,435 0,525
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ilets were found Lo be sati
e noun tersunk part of the pins
LaTeotory
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muj nun . 0.019

Phosphorus = 0, 0RS
Hickel - 1.186
Charominm - Q.4
olybdemue - Trace,

Drillings were taken Trom the cors of the pin,
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Magnaflux Tests:

R e .um..,.;.m--.-

luxed, both circulerly and
longitudinally, using ths residueal powder methoed, 1,500

amberes was used for clroular and 1,000 amperes for longl-



(Magnallax Teats, contid) -

tudinal magnetizabion,

N ora

A tensile test zpecimen of 0,505 inch dismeter was
prepared from the core of Mln "o by wmachining off the case
mder the action of a coolant. fellowing resulis were
obiteined:

Tenslle strength = 1Ok

Reduction in area - o8 per cent,

blonsation - 1 i

Bond Testso:
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Bend tests were carried out on 2ins b and ¢ in an
Amsler universal testing machine, using l28-inch radii and

Heinch centyss,

Pﬁ“ﬂneua nes b

Jsing the Vickers method and a 10-kilegras load,
hardnesses were haken of the etched seamples ab varying

dlstances from the surfece, The depth-bo-hardness velation-

ships are shown in Table III. 7The hardonssses at uniform

dlstancss from the zurface lor both pilnms were aobtailned from

curves D and ¢ in Migure &,

shralas wove revealed in any of the pins.
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Semples were polishad and etehed and the depth
of case wos measured microgcopleally o an accuracy of

cine=thousendths of an inch. The cese depth was taken from

b

the oubtside edge bto the middle of the trausition zone.,

XMIHMtiﬁ

Microscopic Ji

ALl the photomicrographs were btaken &t X1000
wagnification,

Pigure 2 shows Tthe cass astrucbure of Pin b and

Flgure & shows the mecicular case siructure of

Figurs 4 shows teucture of the core of
the ping {(similar fin both), A lavae amount of free ferriie

s evident,
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Pin b was treated to 18660° B, for i hour, then
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guenched and drasn a2t 1000° te orliginal

hardness ), The struacture of the core, ag ravealed 1n Figurs

o, shows the eliminaticn of a great deal of free ferriie

I

Tormerly sressnb, in o nore unilorm structure .

Discussion of Resultus

The chemical sanalysis obtained shows that the bar

-
il

stock nesed conforms o bthe Limits get for S.A.0. 2120 asteel.

L

The magrellux examinabtlon revealed no cracks or
straing, showing that in the msmulacturing process noe

o

ately evident sources of poassible Tallure in the pina

dmmedd
exist,

Since an ulbtlmabe sbress of 131,500 pounds has deern
obltedned, 1t should be possihle to obtain, by proper heat-
treatment, a reduction in area up to approximately B4 per cent.

The Iwmporbtance of o greater reduction la area can be shown by
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The Increase in rupbture strenglh that would result
Trom a more adeguate heat-treatment can now be calculated by

i

subatlbutis o bhe abhove

Rupture strength
8 t }) P(\ o L “, 'L! %

= 2,120 pounds,

Pogsible rupbure

stbrength = = 5,050 pounds,

With a highew rupbture sirength bthe pin can absard

move engrgoy Lbelore fallurae.

Tae formation of a eleoser core structure by gqueaching

rom & hilghey temperature, as shown by PFlgure &, 1s desirable
since 1t will result In a wore uniform and tougner pin.
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The dldferencs In the sbractures of The cases for 2ins © and
2 L probably due foe the fact that these represent two
extremes wibthin which the sbtructure varicés,

Reculbts of the bond tests show thai the nins do
not mest th

In a grevious Investig 1135, Decenber,

1941, carried ocub in thess laboeratories, 1t was shown theb

ping with surface rhardnesso: of H00-600 V. .F.N, gave the moat

gatisfactory bend tests and would be less likely to ocrack

under a concsntratod strain than the harder-surfaced pling.

The depth of cese 1s satisfactory in both pins,
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for LAPORATORY comparison of ths depth

of case 2 wore accurate syl sclentific mathod can e
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(Discussion of Resulbts, contid)

§

evolved than is presently belng smploved.

Depth of case can e derived from a graph suc

Plgure 1. An arbitrary Vickers hardnesa muuber 500 (in

by the arrow) is chosen and the distence from the surface

taken for each pin at this havdaess,., Hy this wmethods

Pl v = 0,034 iach
Moo o= 0,023 it
t
The wlcerozcopic measurenant of depth ol case
1

involves the factor of sersonal srver. It le, however,

o

recommended that this wethod be amployed in e foundey as

is time-consuming.

Canclusionss
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1. The bar stock useq Tor thsse pinsg iz 3.A.E.

@, Magpaflux tests show that ths plins have not

heen oracksd in the process of manufacture,

4, Band tests sive resulis that are velow sp

flcation Limit of &,

5. The reduction in sres obbalned for stesl

has an wlitilwate atress ¢f 131,200 p.s,i, ig low,

G, A wmere wnifoms core strucbure is desivable,

Reco 1-u13e’1’nmai ? Y8 3
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1., Although the specification in the present
dgoes not allow 11, a surflace hardness of HO0=HHQ V.P, N,
preferred w0 that eny stress conccentration at a cervitalin
would be less likely to resuvll In pin brealsge.

2, Cuenching fvom a higher temperature would
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S, A satisfzctory depth of case hos Deen obbained,
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a more uniform core strveture and conseguently a tougher

pin with an lwmproved rupture strength.
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