


a
\v
- BUREAU OF MINES
DIVISION OF METALLIC MINERALS

ORE DRESSING AND
METALLURGICAL LABORATORIES

DEPARTMENT
GF

MINES AND RESOURCES

MINES AND GEOLOGY BRANCH

O T A H A April 2nd, 1948,

~ N
O PO T
RodoE Mooh

¢

OR DRESSTNG AND WLTALLURGIOAL TABORATORILS.

Tavestigation No. 1380,

Hrzamlnatlon of a Gylindsy
from & Chestaly Alrorafs

A STt
23 ke mrd rAGa PR

Ovigin of Hample:
A Ford ovlinder bavrel from a Chegetal alreraflt
engine was submlitted on Mevch B4bhn, 1943, by Alr Comucdore

Department ol National

[
- B S

Ao Lo Johnwon, for nhied of Alr 3balf
Defence for Alr, Otbtaws, Ontario. The barvrel had developed a
circumferential cracl fhrough Lts firmed portlon., This pars,

- o Al ] S T2 I £ O NP I PR g 4 e
marked HS 4140-6-158, wans ropovied to have been centrifugslly caat.

Oblect ol studys

Beguoat was made (letver dated Mareh 24th, Pille No.
¢ o B » £ - I . e 3 2 - -
Q02-38-1 (ANAR DAI)) for an examination of this baprol in order

'l

to determineg, 1f nousgible, the causge of fallure.
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é,):ﬁ:'i,iﬁ.lfmggss frow this oag u.‘l,n;;; War e cumnumi?

snalynod, The vesulba ere ss £ollows: !
| - Pox pand \
Carhon : o 0o 3
Menganese - (3,95
841%eon e R ¢ D 16
RVER STV C S w 0, 032
Phosohomig o 0,086 )
Wiekel e ()Og,,,‘
shwemiva e 1,00
Molybdenvum . 0,20
‘(-J"JU}:)(UV’ o Q.02
Mase :5-"4 eelizamina bl oo s
VMagneflvy exeminetion of the berrel vevesled
vhat the svﬁeks,ﬁb@ut 3% lnechea long, troaverged the £i0th
end alrith fin from the fimed ond of this pert, Phﬁﬂ ern mkx ‘
'WhAPQ wvni ihwaugh the b!ﬂrel wal Jig nau,.hﬁwavavg ? agress
‘as far av the onber @Lg@ of alther of thess fi 2o Thia ereck
{indicabaud by lovters) is shown ln Wigures 1 and 2,
A zoetion contalining ’uhcs« srack wes Ghen :*@mov ad and
broken, The cweack wes seen te he of Lthe Tetlgue uypm Wi ol
At puslous (pm nt B, Figure 3) bLebween the LI0h end mixih
?Lnﬁg Th&t the ouber sdge of the nnn&uJA wes pough may ba
BTN frem Flpu@@g & and 4,
“hiss bam m‘ &, \!;,alff,sﬁﬁ }m,f dm«z g number of
abont 345, v
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A specimen Tor the *a.acxﬂ?“’zgr’()pe WaE COMOVe ﬁ‘ridm"&;'ifm
0OUg h r*l.,laus fm';‘u-i;hc»} Fallure, wmovnbed ,m bal .‘J,:"gi’;é'm “ond polished
o0 8 PRee app Qximauwiy p@rﬁ .6i.u1nv Lo the dir@cﬁi@n aflxl
erocking, . | - o

v w za,:: :&cmmcx Hﬁaa, '?;.’;'3.@ zmugh nueleus of the failure
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wm. s:\cth‘i.lv 2} slwlu?fagam y*m d.m c:c’:(; This ls pletured, b




(Microstructure, conbld) =

100 diemevers, in Figure 5, Figure 6 1 = phétnm&crﬁgraph
of paother shrinkege defect found in this seme wvsglon,

Aftsr sn ebeoh of 2 per cent wnibtric acld ir aloohol
was applied to thiz speclwen, 1t was zeen ithab the Dard was
composed ¢f fine pseriite {commenly termad sorbibs), Thiy

)

structure iz show; st a mogaiflcation of X1000, in Piguro 7.

Tha steel In this berrsl 1s Paiely slean,
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Discusslon of Results:

PUEAAGL AT AT 21

The eompoaition of this part does not Follow th@
specification lor SAK 4140 steel, Phosphoris ia hl;heﬂ Lhian
would be expectad in quallty sbeel, balng QOOQG poxr cent over
apecification, The cavbon contend ia ﬁ&rk@dly diffevent Lrom
the spécifi@d amovnt, so much ao that the sheel igs sabusl Ly
SAE 4150 rather than SAE 4340, This wmight he Sengeroug AL
heat wreatment procedure were held to thebd cfa-mmnmdad for

i
SAE 4140 stesl, In the event of any welding being dons {as
58 quite u.in.l:li.ec@ljg,r}_9 the bigner carbon conbent ia, of course
quite dungeronsz, The nicksl and coppoyr pvssant ih thils
barrel are vrobably tramp slements,

San

Meero and micro sxamlnations definditely show thab

3

the crack, of igue type, originated st & shwinkages=tvpe

<t

n o
defoct {caused by faulty costing technigue) on the machinsd
Euff&@@.bﬁtW®@n twoe fins, |

The heat trestment sscorded thisz cylindar berpeld
seeny to be satisfactory, In view of its havdness and g9Srucs
ture Lt was probebly queachad from around 15000 ¥, and drawn
at aboul 11000 W,

From all of the foropuing 1t would seem that the

allure of this pert was brounght aboub by & conecentration of



(Discussio 1 off Regults, contid) -
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stre;s'maus@d byva éhrinkag@utypp dolect on the machihed
ﬂurface,of.this-éylimder bérreloy |

It is understood that this pert hes been machined
frbm a centrlifugally cash q}e ve that is radiographed before
the machining~bberatignﬁl Sueh inspection pfactibe ig, of
course, desirable because it eliminates th@znachining'of
bad'castin@ﬂo('lt mlght ws lﬁvnohg nowever, show up def'ects
which in ralation-tb the thickness of the aasting are quite
minorn However, bthese defects, if present in the finished'
machined slesve, wauld'théﬁ; in relation to the total thicke
ness of ﬁhe fihishod értialep be quite,lérgem ‘An Reray of
the macbinuﬂ e8] oeve tﬁar@fore; would ﬁe ex@ectad*to revaa}
defects of the aypa re bpun xble fdr this'failurea» It is
guite pms 1b3@ that 2 magnaflux1p of the f£ini h d article
‘would also heve uneovared the defeeto _it is not unlikel LY s
-howevef that énoh a smaTlAdefect would pa.ss ma&naflux exdmlnam
tion, Odp@ojdlly 1¥ an inexpe vienc@é op,rator were examvning
8 number of ieeveqo As the X-ray method gLv ) pafmanant
recordvahen it i$4uéed thefe is mueh less chance that defects

will oscape detection. .
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