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"~l'rl...~1' ' \ .,-----....,._ J f \ 
Twel.ve sectiuus .1·rom J/ .. incn t,..,., -i:. ,_. ... v t.es :+'irttd at Aoerc1ee,1 as a 

ptLrt .:;1 tn~e1".f'lllct v1· ht.rqnc:lS wrv..i·~ were e.x.aJ&li.1ed metc.~ur6icw.ly. 
Stsel Sounaneel W~S unilorm...J S,"tiSlu1,;t,orJ 1.1n ,me series o~· Six p,:,.h,tt!B. 
Huwevttr, t.bree uf tne otuer six i,>lu tas l'fere 0.1. ini·eritJr st.eel soundnees. 
det.t tr~tment !u.s 13..,,t,ialtiCtury ou c..J.J. pJ.t:.:'ee. _ Crys~~i~i.~wt.s e1ideut .. 
on SwU_t>.i..es of 14utes ;;. t n...rJn~SSdS .... 00ve J.,u Brine ... l. ~,.,'#a_ f,.;:f., . .JrJ.- . 

f.1-/A ,,,~1~.t;..,,. c - U 

l. "s requested by urdt1 .... 1.;;e ii.ese .... rcn Center, Abl3rdeen (1...P.l.i. 470.5/l9it.0 
ta'tn 470.5/74l4lr)), t.. rkett.:..lur,;i1.;i.1..1. cht..i&lu ... tior, l.ius . beell COllt)let.ed on 
twelve (.1...:) J/4 incn car.uur pi~tes su1Ju1J.Li,t1J. JJ t.u«t ~t.t.nciuu St,e~ ... ;,jpring 
Coiay-.4I1y t4S ti. ~rt ol' tne t1ro6rt.lll J,.)r.·i::-... 11lne; the 0.:LJ..J.ist.k prop~rt.ies v1· 
rol.i.ea no11ve1.eueous ti.Tltlor witn tu.r·uness. ~ix { u) ol' tne pla.tcs were ~..:.de 
uy tl1e urec.t Lt4l<.es Steel. Gvq.:,. hu .:i si.x. (u) L,y Junes un1.1 Luu6ll.l.iu Steel Cvrp. 
Tue .i. ... t tor hroup oJ.' ,>.ia tee wc:re utH3Uilleu t.o u, 1 vv ueen h~a t tre ... ted 111 
Sta.ncit1rd St.&~~ ;:jprin6' Comp;:.ny • 

.:.: • Tl.a resul t.s vl t.l.e c.es ta cvr.uu.,:: uai u t. this arsellhl snow tnci. t. tbe 
plr.t£:. iD«do qy Jones uuu Lt..u.hlin ,;~rt;; 1Jl :.i.;;..:cpu.b.1.e steel quw.ity (rt..ted B) 
.uid properly ueb.t tret.ted. The ~l~te in t.uis ~r.:.,u,.i ~sisesai11, tt1e nighest 
uu·denss (Jo9 ~) e~ilJ.it;.;d :..ouu.: -;r., suJ.J..ini ty u ::; soci cLted ".i th its hi~o 
ru-.ruu ea s • 

Ji t11e six t-'.J.u. taa lllucie t.JJ I.ire:. t i.c."..Ktl s S iee.1. Corp. , t.hree (158, 
#04, t.nu 1,6'/) exhibited f quuJ.lty t1~e1-;4 -.,nu i, ;,~ n?w,~iwier \Ht.iJ 1 ,l6.:., lilld rt>u) 
r, ~Utd.i t.Y atee.1. usine, suu1dc,rde in ~lli~tl Q c...Ild ~ 1.. :-e considered rejectMi.Le. 
Plut.es u..viub ~ 11c..rdne;;;a vl· JJ~ D,ih vr ,1J..e;i1or wer~ uuiJerv"a tv pu .• sesa & trttce 
or ni.Ji·e v1' cryst.W.i.i,lit/ ue, ieuJine. u,).:;.u i.U~ i,tu•ctuess. It .i.s fe.J.t t..nat tuis 
hcK ..)f uuct.i.J.l. t.y ln tne 1·.ru~t.ur_. ·u,st. .i.a uo t c1 3:3..;ci-.:.tee1 wi tn w1 illl1,1ruper 
hec1 t tr~u tment. but ru tc.i;;r ifi ,. n .. nc t.i.;J ,,;1 t ~ll: .~ ... nineas J.\,r tnis cumposi tion 
when etficieat~; 
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Tue pJ.i., tes under inv&sti~t. t..i.un ;yere ~is c.ed :.!5 i'ollows i 

Grd~t L~kos b~eel Qorp, 
i.iLS ,a 

60 

ti? 

_g. !lul'd.neas 3urveya. 

g_. .llt..cr1.>e.x.-:t.Ainu tion • 

Stufol,~rd St.eel Spring Co. 

Is~ 1~,4~ 

17-.8 

l. 750 

J.'/5J. 

J.7-jJ 

.!• llicr.;>:tco~ic exwaintlt.ion inc.uuin6 aicrvatruatura, tP'tiin aize, 
QllQ depth vf dec~rouri~~~ion. 

~· Clleaical 4Ew::+xs11 

T.1e wi~eia o! .;me pl"te :fru~ &hCu .z'.;>U:tJ -.vua -:,owined tilld 
tue resu.1 ta u1•e a.aown in Table I. 

Plu.te No, 
Lil.ti tl/ 
(Urut .wi.kes 
St.eel Corp.) 

SCJ 1745 

Tliole I 

(Junes~ ~~,.u.i.in .~4 J.,bl+ ,,4 .u,u .uiv ir .u~ .,.4 ,UOl4 ,U45 .07 
Steel ljorp.) 
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under l.! oJnBidertit.1on. 

Ji. it.:..rdgese Tepts 

brL,e~l unci !\ue&we...i. ~ ~rd...ess surve7s ilere conducted alon& 
o crose section vl' Sll.Jll~.i.eB .t'roiu eucb ~lat,e. 'I'he t;.ver .... e wuueo ui' Drin~ll 
re_..,orted ..i.re :ue ""v1u•1:.1.6e uf three retuiilllP aqui11iswut.ly spucod across t.he 
uec t.l~u. .wc.twe..u. C rec:.ctin•• were .au.de livery l/8 inch ti.Croao t.be 11e~tio11. 
TAe reaul tJ ..;.re tsUiiUlll&rlzed iu T<l,o..e U uud t!1e uct1.rJU &>ckwell C b&rdneas 
1·eadi115I tt.re J.is r.tki 1n •ppena.ix A. 

Tabli@ 11 

HtMP,•• Te1t1 

P .u. t,e Alo. J.L~" l'roil ~-• Ceut.a[ 6V8r$:,i! 
~ ..!L ,WI! _JL .. 

m.5 58 3?5 40.5 J75 40 375 

w JtiJ 40 37; 40.5 371 

~ ;:,8 J8.5 )tJJ 40 359 

tM+ .331 37 )Ji )5.5 J.3l 

tJo }J.L )b.5 JJ:. .)4 3Jl 

67 Jll .34 .331 J4.5 Jl~ 

SCJ 1745 26.r; i5-5 ~UC: ~5.5 ~~ 

".. 7.;.. 7 )t:h "'°. 5 38d 40 375 

.174d )~4 Jd.~ J75 Jd.S 360 

i,7;0 J,d> ))o5 J.3.1. JS 328 

4'75.L )J..L. JJ,5 ).L.1 J.c: 31.l. 

17;; .. d:, JiJ.5 493 30 ir:88 

.£• i'l'!!S.~W:• I111t.1 

Sa1eciaena were ,1ut.cned .uid t.ru4'8il 1'1lr ~e l'ibre t'ro.ct.ur• 
r..eJ1. .,u1.o t.he 1·ruct,ure teat 1·or stee:. qu~l.i ty !klv1ni o. i'r4lct,ured 1t.r8tl "'1· 
.l" & T e:u1ci , -1/:.11 x T reaj>ect.ive.1 • The 1·e1uJ.t.S .ire ~ized iD 
Tt.Lle lll. 

-)-

• 

• ' . ' 

- . -. - .. 
. ,' .... ~. :•:: :~:~ ~~ 

::_:.:_:-:/::~\: 
... :.: .. : .. -"~ M • - ~ ----· 

• 
·' 

'· • 

.. ·•· •· ... _ .... 

r • ,,·. ·.--· - ~- . 
~' .. . . . .. 

--~ .... .. . . . ~ .. 
.. · .. · . . · 

.. . .. 
' ..... · . . · . . 
__ ....... .... . 
.. . . . 
•<..-: -.,:-.-:-. .. . .. . - .. . . .. 

.. . .... -... -.... '- -.. ... .. .. ... .:... .. ·;.. • .. ~ -

... • 

. . . . . . .. .. . 
. . . . . . . . . 

• -' . . . . 

.· ·. · · .. - ·.· · .- ; 
• • ' I . . .. . . .. . . . 

-~.: -: :-:-:-:~>:~ 
· . -. •• • • • . --.· _, • • 4 . ·.· -.· ·.· ·.· . . · . . · . .. · .. -. .. • 

- -. , . .. - . . 
.. . . . . . . . . .. . . .. ' ...... . . • . . · ... ' .. · · .. · . .-:-.·~-.-:-.·:-.·~ ....... ' ..... ·.·. • .. . 

' . - . ... .. . 
• • • • • • • • I . . . ... .. -.. . • ... 

- • • - • • • • • • • • • • • • • .. . . . . . . . . "' .. .. . . . . . . . . . . .. . ..... . .. .. ... . . 
• <I o. • • • • • • • • • • • o I I • ' o • . . . .. . . ... ...... . . ...... . . . . . . . . . . . . .. . . . .. ..... . . . . . . . ....... 
. . . . . . .. .. . . . .. . . 
. : .·.:. ~ -: · .. : ·:-~ ... :- . :.·.: ~---."'-: ..... . 

• • • • • . , ... • •• • •• • • • • .. - . • • • • • • ,. · ;,.: .. . • • • • • • • . . .. .. . . • • • • •• • - : ~ .. 

. ·.· .·.::·:·· .. :._: :_·_}.:_:_:_~--.·.·:_:.·.:_:_·. ·.:.· .... · __ :.:_· .. ·:_'-.:_:_:.·_:_:::.·_·_:_:.:_'._·_.:.-.... :~··.· :_:_· __ :· __ :·._::_~:_::_.::_·: : __ :~_~ :_: -:~·: : . . ... · .· ,· ' :-:· · /:::::-:::-•.-. .-:-::.: >/.: .:. ·.:· :: . ·:- :·.' 
. ... ·.• .. ·.· ·. ::.~:.->..: .<· ;::/.;.:·,: ::'.- .::·\\:.~_:.~_:::/ \ :\_:·.:>.·< 



.... ,,.,-.--.•--•= .. ,•--:=-........ •-•-·;z...,, ...... _ ... _.,....,-.-..... , ----.-• .-_ ... ,,_....,_. ..... ..--.-,-....... --,-, . -:~-:-r------- - -·--···- ·-- --· ---. 

• 
·­. . 

~ · .. 
~- . 

~ 

i'rttctl..ro l'eet l\esl.L.1.t.s 

Sl.14D·• §~!•ii: !.Ut,J .1.~ t'J.0.:1 n:u-ieM£1 -c.LS 58 C jjued lo'iti1•.:,us a,1d Ccyst..u.1inu )7~ 

60 D &u .. ~.J.. u.w..:>UU t, i.lf i:.ry~ t....i..line 3u9 

b,(; D 'tr ... 1.:e .;r':J s t.a.J.J.iae )58 

bl+ ~ 'Ira.Ce eris t.&J..iut, 331 

6t.> D .l're4CG cryo'-'.i.i.iue 33l 

b7 -, 
"' fibrvus 31.l. 

~ l745 b fiorous ~"2 

1747 b S~.i .. ..uauWlt \il' .; r¥ s tu.I.line 3tli 

174d a TrGC8 cryat.al.J.ine )52 

.1.750 li f ibr1.Hl8 326 

1751 b i'iur1JUS 311 

1753 B .H'brous ,as 
The '1'0Up .Jl' pltt. tea Ilk.Utt C, J (JQ88 t..nd "4~ia St.ee.l ~orp • 

exhibiteu 1auc,d 1..,uc..llty st.eei on u1e baais 1J! we irucr.w-11 t.eat; tile 
Uret.t Lukes pl....1,es w1:tre 01· iu.l.'eri"l' ~~it,;y b.llU plb.tee GLS 60, bi(, 8'ld 6b 
WQ\Ud ~e considered r~ject.t.b.~ \.llUer the presen, ir~at.ure te1t •~rda. 

Tue .,J. ... t.es ul' hl.lPl ~d.1H1:J axillbi te<.l 8J4iUt cr;ra~illi t.1 11f 
i'r ... ctures fro..i outn proJucere. It. id 1·e1t t.Uut. t.~• lu.c~ 01· duc·t.1.1t1 1n 
tu(. i'r .• .;:t11re r.eet. is nut, .... ssvcia t.ed w.i t.!1 iwa,>ro¥e1· ~t, tre&.Ltlaent bl.&t. ratber 
•i th th• h.i.ib b.&arw1ees 01· tne pit4 tee • 1 t. ~• beeu I,) baerved thu. t u1izli a 
normw. producti\ID he~t tr8Gt..keat., t.nere is M uplJer 11.urdl,eH J.iait above wbioh 
the steel (fX.'u.bit3 crya~.ii:iicy. Tnis .J.U1it.in6 vt:t.J.ue u.,ip.r..nu, Y&rie1 
witn the "IP• coapo1.l.tivn ~ml ~oss.i.L>~i t.ne meit.111, prt.ctice. ~ Nall 
hl!ll.)W\t ol. cryata.&..i.1n1 r., in :n,eel .:..wve )JO bHI llb\J~d n"t be cau1e tar 
raJectiou ~1· u.rmor oi J/.'+ - ~-.&./~ iu1,;n tnicme~a•a &.Lt. tJle .,ireout tJ.ae, 
f ;,r it is poss1 ble t~ t ili tu r.ue ~o:n.t'vai t.1"118 :l1Jft' in uae bliv1'1i tbe b1p 
~rdarlhuU.it.f requ1rea 11.1r t.tu:t ne~vier P•• ~wvr, it. ia iapo11ible to 
cona~ste:1t.l.y vtJ~in 1·1 bre in u •• r1.U1e:ssse1 civer JJIJ buN. i 'oc t.ore which 
int'.1.uence tae ~WI kW.rcineH '4t. whi.cn tild ductiJ.e l"r•cture cwi be 
obto.iued vn t..r.,r in tuuse tu.ic.1U1e11 l'i.l16ea ure bein• inveatii(.ted tit t.be 
pretJent t.i-"•• 
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R.l;,STRIQTIP 

l.ibcruetcneu :;»ect.1o,ia ul' 1.ne p.l.a.&.es w&re 11boto6'1'~Ptled and the 
reaul ts lire snvwn in f igu1·ea .l. ~nu i. Tile p.1.a tett b re uccepw.bl• w1 in 
respect tv sebreb~t.lon, ~nuu6u ~i.:.~e J.7)3 does reve~l prollliuent non­
iae{.b..Llic se&1·e6"-t.lona. The p.L.~tea wore crose--ru.lled ti.I indicated bJ the 
aiai.11:lri ty u1· etcnin, cnur-1c t.eriatice in the trausverae und .lonKi tudinAl 
1ectioua. 

A s;.,eci ... en l:r~lil tu.en pleu,tt w~• eXlilidned tor uain 11ze, 
extent of \lecarbUrizutiun, no.1--met.au.J.ic incJ.wtion diat,ribution and 
11icrostructure. 

Tne pl~t.•• exilibit1ni poor st.el qU&J.it.7 (plate bO, bt, t>b) 
contuined i'riub.L.e oxide st.rin6era ol' ta• t,yp• aoown in 1''1Fe )A. for 
typic~ nun-met.ul1c incJ.ueiuns ~uaerved in but.n W.S &nd SCJ p.li;.tea, IN 
figures JB und JC. 

The £1..;;root.ruct.ure o1' w ;,l,n,e1 UISeJ't, fl.4te J. 745 •• a 
unifor• t~!>erlitd. .iic.rt.e.nuh,• •.ith ,1~ ii.p~r•cluL.le twauwit u! t11rrite. · 
Typi~.,_l 1tructu.rtts i.re suown iu i'i~• 4. Tne 11tr1.1et\il·e Qt .,lb.te 1745 
1!wws u SJ.iGllt. '-le,rE1e 01· Uculc1:i.n~ Qsaoci~t,ea w1 tJ1 tAe ~"• iwrd.ne11 of 
bHli ~~. 

Tne deptJl uI dec...rburi~t1.tion, wbicn VAI"ieci l<>'iewbMt, uad tu 
~ll.in aize u1· tue _.,latea were .a8"aw-ea. on tiw aicroa,;eciaena &t l.00.(. 
Reaulte bre ~iat.ed in Til~• lV. 

'N-~ 
M. lOi'j'A 
Asat •. Pqr. Sci.&1.de 

t,?. ~ 
P. V. Rli'fll 
Allt.. Metallurgist 

!PPHOVID, 

14· >l(wiL .. -c, 

!ii. A. ilATTiiDS 
l&ii.Jor, Ordnance Dej)t. 
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Table IV 

Depth o! D~Cl:Ll'QW'izuiiun, .;i.UQ \iraiu Size 

I.iecarlJuri2.:...t.ioa ,\.3Ta& 
fJ..te U..;, lllClluS 

. ... 
':f • .:,. 

1.1....S :>8 .Olu 0 - 8 

II 00 ,UJ.5 0 - d 

°" ,UJ..,;. 0 - d 

~ .00.3 0 8 

~ o6 .J.l.O b - 8 
I 

t:,7 .UO!, :> d 

.sw .I. 71.+'J .O.LJ b 8 

.. '/1.+'l ,015 7 8 

i7,.d .015 '1 8 

l'/)0 .o~ 7 8 

175~ .015 7 - 8 

17.;3 .005 s - 8 
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