


BUREAU OF MINES CANADA
DIVISION OF METALLIC MINERALS )

— DEPARTMENT
ORE DRESSING AND OF

METALLURGICAL LABORATORIES ,
MINES AND RESOURCES
MINES AND GEOLOGY BRANCH

s
B
o
[
Pt

=

WA Mapeh S0uh, 1943,

goany

L R e L G D

af Yha

\}}{!* ND M l§!¥}1\ R

,,.;
L R - TN R RPN Sy S 4 RS S

Tavestigablon Yo, 1378,

CExanination of Toiler Tubos.

On Bercel Sed, 1943, o numbsr of sauplos of bollsy
vabay, soms ol wialeh had crseked when the ends wepe Leing

e

Delled duwih@ imsim.&ati@ng wars submitted by 404, Cdp
do Ro Millerd, Senior Technia ;nw“ PTecnnieal Diviglen, Deperis
mevt of Watioansl Dofance {Mewel Sovrvice), Ottaws, datario,
These tubes were in two sizes, outalde di&ﬁe“@rw 1 ﬁlg and
1ﬂﬁ8imm@m

Avcompenying the abore wees four ather Jengths of

o 1 ’ : RSV B . ) NP - ¢
tublog lu o fisttened eondliion and bSwo wused buksa fabhowy

1% imches long, oubslde dlometera of 1,002 and 1,125 incher),




Ol 3 et of Sl f‘;’ ‘
we bl s W et

Raedueasth was peda {(lebtey March ',;;ws.h ¥ile ¥No, . o

Nouu'ﬁﬂmﬁﬁml EDREVE), e o meballurgiesl sxaminailion of

Lthese tubes in ovdor 13 posslble, a heat

-

preatment which wowrld render The tubee satlsfactory Lor uag,

Chomd, ,ai‘ .lz nre iy el o o

PANIOEA Y € 1T e b Mo ¥ AN, Sk E a8 7 S AT AR 1

]

Dan Do enxbhon gnd

o

“

<

An enolyats of the vausad

4

ailicon gave Lhe ‘i’@ﬁ,,},mw}.xuﬁ enmalisg

o Swald Lavpe
CGevbon, war send @ 031 Oyl
Silieon, Vo w0000 0 - 0,008

R LN BARGA 2 W Nhe AR e i i AR T W R e TR AT W AU by S AR AT BT ST S AT IS G RY BT AR ARG,

-

W cogposiblon of one of the .;:m ueuod 'i, whan wes

-

Found o -be as .r,uﬁm P8

T e R wend
Carbon “ : = 0,08
panese .= o 0,87 ,
Silieon - o ' = NWob debectad,
Cee . Phosph ul’ ws o wm = Q, 0L -
N Sl phus e T e, LLﬂ
j s(;‘,fld‘ =3 ’ P Trmog
(Jhwml‘ixm , molybhderam; . .
tuagaven, snd vanadiva - Wob detoctad.

\

SasIe, 5.3 2, <. B a2 1A R A LTI

Meepgeii Cﬂm’l nig i on e

s

Tha gurface of the lap gar. of the twe vmsed nbeg

was athor seversly score (0 that of the e '.ft,@ o i,ubm NHEN A

'ﬂ;c.my nmc,h he VRGOV,

hiony

WA v B . ’ Lo L

X TR BT L Ve

Toysieal Eﬁﬂmfn

."ﬂa c‘amo 10 roedings vere baken, u,e, i,hc: ‘xf?@lmzm

ne ;i;hf:x?, wi tjh & B0«kilogesn loed, on the s.sma.]m and “.aﬁg,'e v m’i

m’m.s {dos;,gﬂm‘;&& Wos, L end @ vespse bl v-""f :,T}g

g I umb o
1\‘! Oy &

e ¢ emmR et v, {.ur,r,z.l:;ﬂ’:z

L1

As received . 0= iﬁD

LS b v e 2O TR RRPTIR IS R

Tule No, 2 passed a flettening btesh, whlle No,, 1



(Fhysical BExamination, cont

5
N

Page

e

LS

crackod when the external dlamoter was OOVfb inaeh,

Both twbes succsesfully withstood bellmouthing
with & lathe centre having a &80° point, Afber atending fovr
about 1% wwékms nelilther showy any orachs,

Ringa from bobh vnugsd tubes were guonched in
water from 1320% P,

Vickers ,,EEQ- rduess Tuabor
Noo. Noy 2
Hardness as qu@ncnea @ 180 1720
Herdness after aly azgelng
for 85 houww & 214 217
Bobtlhh of thesa ringslﬁh@m feiled a flattening vest.
Hardnoss teasbe teken on ome of the tubes recelvad

in a hellmouthed condition

the bellmouthied part and a

away from 10,

One=guarter-inch

oave S oreadd

coading of 1

ks
[

trips Lrom

g of Y7 Vickers on

oY

~
o]
.l

122 Vickers ons inch

ong af the flattoned

Int

tubes passed a bemper tesc ag gusnched @amd after 89 hours
air, During thiz tinme ths hardness incresssd from 122
ag gquenched, vo 195 Vickers,

' Materlael wlith a Vickers hardaeas of about 120,
as Tube Wo, 2, would be normally eapecbed to havs a Sensile
strength cf abount B0,xxx pouwnds per square inch, There was
not sul? ent maberial to verify this,
Micerogtruciure:

. Tube Wo, L has ity carblde coanstituend wesent
predominantly as pearlite, Whille the cerbide in the Vo, 2
sample ls gphevoldal, Yhis la shown, at 1 OOO diﬂmaba“',
in Plgures 3 and &,

{Contin

via

e

NPLA

naxt p

sas)
R(--&D >

Vickors,

sach






. w Page & =
{(Ddsonasion of =

againg, - Another method, aside

Trom glow eooling thael would placse this tubs in a duoctile

o

- SR N N e ST ey 2 et .
c.c\mm_bg on, would ho a suberlticsl quanchiednd-dpraw (@o\go 9

wabar quanchlng Tron 18800 F, and drewing fov houwa v

40008}, If Tacilitiss are avellsble this lotbher brscbtweny

would rveduse productid AlThongh nelvher of thoae

Leat treatments would semove the suseephivilivy of this bube

Lo 3bra

; wornhd e _\}i note k’iy "'t ain S‘Q@S"Xf;

that had bsan incurred in f$}f3€ Lion prioy tw

CThs heat treubment vecelved by Tube No, 2 appears

B0 he sablisfachory, The epberoidal condition of ite arbide

e hald Yor a long time av high

N y P “ . -
Indleates Lhat 44 was'ae

wubothﬁNW* bempersbure or slse covled very slowly through

Uhae sphereddizing raon g f:u '
e o

o, T
That e two woised tubes were subjoet Lo guench

Sg@img and, oy inferancey - Was shown by the

- - X . B 3 o e .
increage v haprdosss alter the 13200 B, duench,
c‘:‘(‘hmal By reuwdings belten on tle tube. vecolwed ina

x

73milm01?%<u aonds blon, ghow Shwv the abesinsd povdlon of the

tuha ia

oy Lhuu ihie ;;fznb mmtqi Fox this

wmc}wya LE nroald

—2

o avoided,. pubes mede jjcun ﬂiwt

Y *

oudd b pva?me ad Srom 9BVLre 3mpaﬂm

susceptinsie o

ghpossey alber bellmoushing, Beeause the sbreined pmrtian

S : f
5.9, . . b n 5 .3 A
of the tuhe ia Shen i e ?“l&u‘“d}” brittle condiiion,

The esteal; hthV$vg ﬁay wall mot e belitle when 4t asrvice
s ¢ i ‘
L]

' y R & e 8 e e d A Meen . e ey e
vemperatars (whioh ls seld to te around 400% oy S00° F.,

e &

(LR )

"hUJSUt\thu

PRSI ATI ey

Mamerows: 'udb;;aﬁoﬁﬁ hMVo e xan&ﬁm‘uwd iha

there are two. bypew. of ageing, qm@ichgqgviigARn@'strt¢u

2

agoing, and theb, v gereral, 5 steel susgaptibls to one i

- - R I T T 7 X 32—




° Yage @ &
C{General Discudsion, conbld) =

.Suscﬂ' Eibde s hm ut;Uﬂ ' n?vrhﬁn&L 1}7 hﬂw“vwﬁg”wr&%"
ag Lup Lha:ihug? Wluh 0 %)ﬁﬁ% %Q'ﬁ%@ 1Ufmm dﬂ@ﬁ”maﬁV"

ka‘;?.'}.m'ﬂ,ﬁm'i;zg. hu : ,.a c/om o uixucmu o c;vm*ch »z@cz.h.z*p‘ is thought G0

a

mum:} pl’ ztey ”‘L?M (:” & Lﬁfa,ft'.l”s "‘i‘:-‘s.(?fifizii.’;&g‘ g

bw caumd bfﬂ %,x'b'irvsv
o

b@j avod Ln bu, e wmduﬁ }w$ aﬁoﬂ?pitublmﬂ Ql .1@unw aﬂmxﬁ'

»partigl@sfim»@b@‘flip‘hanﬂs¢05t@hé nldmwnyxe‘ "@&iﬂﬂ-hfﬁph

mgbaly

Qumm

o Boeing wan Be, Lo a’tl J?Qutﬁ c&l exbanty,
» . - 4 . i R ST }]

'si m:nnhnd by ‘gither the slow-ctol op ﬁh@;g&anghamndmﬂwawuh@&t

bie a%moab mentioned pbuﬁéaﬁ“ﬁtﬁ&kﬁﬁ%ﬁiﬂ%&*hmw@vavj 4OGP”7

. 3 . .t S . :
mrdiﬁafy'abmdiﬁimhﬂg is m@t‘aﬁ.aaﬂy.ﬁo~prmvﬁmto- Dxacuaﬂxag
thisy nm”QQQO%V wnd Baln sbate™

-+

'~“Whe ﬁﬂumwg?fp Lo %hiﬁ’ﬁyp@ of agiwvsﬁﬁ
. ﬂGQOmﬂllﬂhﬁd by working the metal cold and Lhmn:nuuo%n?
-Ho  gome %@mﬁurutu?ﬁ of vapld procipltatlion aad. auATQﬁm
hanqec Thig trestment zuc ceodq i puf VE LWAY
pﬂﬁﬁ?Oﬂ of tbe‘ulsaokvmﬂ oxygen 10 the form. 01“ ”
Cless particle ﬂluhﬁiﬂvb?wub‘"iuﬁ urauulw BT E
bhis treatment is that the pcetion Ts @ nob. wcm_,o..m m
anohhm“ “M%Ou@ﬁ uv 'mlﬂ‘wcﬁTiﬁc ow' at&@%

. ngWuUzuﬁ y ﬂuii)'ﬂ@@@ Qﬁ?g:ﬁ 10 LH. A.m ; N .
A(A‘()Pdtl*f""m’g” ™he opdration of oo Ldmwwk L‘ 3 Lﬂ&i‘..?ﬁumbﬂu b
',Aﬂg, may have. Lo bae ﬁom}aw«r‘ saverel. timsy Lo be ”‘t’c—*uiﬂ Vézf{,- '
RV % 0 wofe Lo L»uuiatﬁ howWVuvg thot sheet oy oty
Shag been produced by meens of. e 'g,.uh dpal of
‘xoliﬁnbyf.f ra-neated to @ qu)?snln uamyu“ﬂnt‘n
CGB0=-T00 d%};br‘c—;efﬂ f“"ﬂh;”o» S40eE10 doprebsy
process, will be nobtilcesbly stperldr $o ovdin
wﬁt@.l w‘i %,n PEBPBE ti nfw«m ¥Lo the stesdnesgiag ph

52-0'@;‘.\5""
¥ LUJ, ;
_R'l{ﬁéil

&onnmuﬂwo“

«

- AR R A A A

| '.:{.; | '

ey

f@ﬁming~%hé3@Atub&s,iv srand anditiénﬁ5iﬂyéwdmn,“ﬁniﬁsgﬁ

agﬁimﬂﬁ-u,urjﬁﬂ :
'ﬁ@:'i&f}ﬂ@f avaﬁe'wﬁﬁaimyzg folimwmu Labpe by

.‘ i:‘?" . ty L'() {:"”‘.CH'»?@ p\‘n S '._{.3 T);‘_mel:‘f 53“ ' _AEZ Lnj ." o o

e 3 + 4 e DR A B AL ra. TRy - ' Wt G : % arrpan Hors

& Who Agimm of btnviqAby hafmo Davrmm“’t*aad 'G**ﬁ@inp#
JPenys., Am@w B0 Lo Weheia {VQAG ”3) um& Te A0S0,

-




= Page ¥ o=

(Conoclusions, cont?d)

-
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