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b c :, .,:1 PCU · , · !V -,..,_,, r' evP.l o;: 11P:1t '.l f 1/ :. b ,: :· r . :·, r j ,l.-•ttD 

•. ; ·;! f-::-~ ~I :~oti ,n .. ,: :1,,o 'l ;, ,.Vi'l1 " n 2, t' 1 11 rtn• '' i '.: ' '. plP.t.f'S 
wr• r,i r• :wri 0 tn1>:i ' ,J ' 1- ,, ,_ ,. r -~-r ; f cur"'."e1At1nr- ' :• -,c .- . .. ,. :, P!lt!! fir 

f' t"P 1. ' 1r:.!n""A ." .1,1 •'it, rft chr._r · c~"ri•·t!~11 ·,•1>~ · .· er , '" :.aUty ,-11rl 
,~c-r,~•.:-,1rt11r .... ·~ ':"" F.t~ ' !'lll 'l<'PTP 'Tlr>dP betwenn ;r;,c • : re tP"ltS 
f ·. r 't :·. -- p .. ,, -: :~.1~r ,,,,·. r·.c<'.~t.: 1,,, ~:" :itPl'"l q rin:.d n,:,rr ;, r;: l"Cro-
qtr1r~• : ,,. , ':.' '"- p r t .. P] ~1 ..... 1 ... ~. v'1~h WPT" r ,ll ·- •.1 J' r '.' 'lVP 

~-Pf1t'1, '·' "''."(• f !' ,-. 4.r (1 "!Jl l ~t:·. ;· ·) rlPfinitP C·) !" l' ~ .···t' ~ .... ,prp 
Pv1•,~, : t. bPt'-'""': ..,•,, c- '. c: ,, r: ~lc""l"- an~ hal 1 1"tic tp ·,•.<1, -, ,.. ~ebly 
·:·1 •' t• •, , ,. . .,, f,'•., '· r '. : · - ti,:- •.., · t, c. are 1ri -i r :'11r>t. •l :v ,,,.v ., r••• (f-------
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frr("~ ; r,. tr><1t, ,,,, '1 :"'P"~ - ,-.., : '>tPi>l ~0un'1ro , 9 r'l()W 11 , , r ' :--- <', rt t~1 ~ 
"7'~£>'7Al. I~ -i~c--!'~" :1(".,, 1 ~- ·- " l •ttPr fr0m · ,.nr~, !)1,, .. t · , f-· ·;~ n"., Inc • 
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3. T;,e riliml a o: 1, .; ~b ove t -" 1t1 1:-. C. Pt, ·.11 ; . .i•c; ·, :.- e1anted below: 

The ohe;~i c,u Pn al.,' l1e1, re~ort.ed ·o: t -~ . . r,;,,h1facturer, cl Hesi­
fit d. t .. e ;J l&t. e• 1nh two :: r n .1!.11, r.wn.:,ly t:.e . '.•. cii..ni c ;·rb<xl kn-!11-~r-ko typ-., 
wi d. L e low CEJ'laon ,,i ,;i.: ;;1-; .i:> typ e , nee 'l'able I. 

!• IJ'aoture 'l'fltl for St@el. !f:l&li t.z. 
:ieoiione vi:,re C'.l \ from the platot i :·~ Le long1 tud.inal und 

trann-ru d.1r · ot1o rlR, tem;. ued at 1100°1 Md not c .. ec.. r..:landiculu to 
t.he loagitudir.al a.xii a.' d broken tlovly under t J.<: -~·cr,r. . The rerut • of 
\~• teat 1udici:. \e t ,.,.'\t t :e shol vaa o! fair o·.1.r.li t ;,- , i:ae Table I. One 
Ga..:r_;le, lo. 4776-t:-l from 11.eat lio. 4776, 1ile":eci t e _> .r o::; ance ot a bad 
lamination 1n ~, •• ce11 ter and iheretore, wa1 rate<i. ni; r.. 1D1 fracture. In 
a hw caeH, soI!le Tariat.1on 1n tJteel quali\y ,;;.' e : LOii 8 d in HYeral fracture 
•ainple1 taker. from t.i.e platu, 1ee fraoture rat i.,{;o o;,: il&t.H, Noa. 471~3, 
4777-~l. and 4777-8-2, in Tabla I. 

It wn1 impouible to rate the eht, l q,~.lit:, ot 1am.1le1, Noa. 
4708-2-1 and 4703-9-3 lince tlll fracture ot tuetle ~a.i 1 l ei was Cltirely 
cey1tall1ne. 

.!• ~ 't'e '?eat !or li'br9. 

With ,~l. U0a};tiOn of platH, Noa. li70;,,..a,.1, 4708-9-3 and 
471~1. all 1M.; le1 uh\\1 \ot a f1brou1 fra.o\ui·c i .,1.:.icnting that the plates 
were heat treated aati .;:{e.otor1l1. 1ee Table I. T,.e a:l.t"bon content ot plates, 
Ho,. 4708-2-l ,i.nd 4706-9-J wa1 too low for ndeq_~ te -rrd.anability and ther• 
tore, a crystalline fractu.re re•ul ted. A amall e.--:t o :.1. ·t of cry1tallinit1 was 
9Tidan t. in aanroleNo. 471~1. 

j. iWdn ese S LTVtyl. 

iril:l.ell :1c::.rdn e11 s:.u-Tqa were r,ll\de on t : Lo 1urtace of samples 
ot eac11 plate which l~d besn proper~ llll"!ace r~ro ,,ncl.. ~ae reault• are 
reported. in Table 1. l'ue Jrinell ,.ordne11 Tal ,.<."?E d.a\C"Uine4 at Watertown 
Arae.ial were !rom 10 - 50 i,)Oint1 Brin ell lo-.1er t .nn -~ •. o :1&rdne11 Talue1 
IUl>mitted by the manufacturer • 

.t• Macroscopic haainaUon. 

The re•ulh of ;;;1e macro10opia ex.o. .1 .:.:1ation ot the :,lates attar 
,toning in ho\ acid are 1iio"'.n in Ji&ure l. CanterlL.1.i.. segregation wa1 
a1peciallr ffid~t in aut-,1• ~o. 477&-s-1 and \o e. l ,1s:o ·•.r degree in samples_. 
lio1. 19296-3, 47os-9-3, 4777-6-1 and 4777-s-2. Tl·.o ·oalllllce of th9 plate1 
wa1 relat.iTaly- !l"ee from la:uinat1on1 a1 rnaaled. iJ. · t 1~c :,1acroe\oh tHt. 
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f:, ,1t-,-nic:- ,·~:-:n:- hir P· "·wt :~ · t _\ 0 t v r -p c -, f n·>n-M"'tl'\llics r>r.d 
tl-11 t:vpicnl --:l, ,_~, r, ~tr .: ~t,·p•r,;; ··,f t~P rl:>'JS ~ ~,,pi- .,,,: ir :: i ,~~ 1req? - r, 
1rc 1·t~,,v<>. '- ~-!"IP:Allr .. ,'-,'r1 -, ,·, t"<> ~ i ' .. ~ : .,c · ·,,r., "r -" fr ·1n ;-i r0'1• ' 'ln'.":P rl 

o ...... ,.· r, t1 !, r. , f' r., •t - 11"~ " : '' 1~ 1-: -::l.1l"1 ;n ; ; t'1P t :· ~..... r•11Jcin .'.l i:1tr'! ·,ks 
,•·n " rc·J ·· r ,-,J 'P1l/ ,., . .. ,. .,1 · .1-. ' · _ _. , e1~-~-~r l:1 t h,·· rA-, t-.r -. r ,. '"'r thP sur: ~~ ia 

1f t , .. ,.~ .. , ... :r 1,.\~ , 0 PP. ~·1 ,. ··•.~rf)tt ;· 
1 

~. nn .1 J. ; . 

1-itth t"le. xcenti ~n ,i f , : At.PA, No11. 47(;:,_ ; _l · L700:-9-1i, 
•, ·r.tr.~, c ·,,1tnln,1 d f,, rr1.te 1 site · ... P.Rs ,ct r,t .. 11 1o1it."i t.-. 1· ,-r , ·' :- ~" ' '.1 it"', t'1 .. 
b'1l ·,:1i..· • ,f t· P ·,,r, · lP!'l ".' i ic,· i ::-, 4 Ft f! :i r uq f,nct;_;_:;-p ,, ,. ,il_ n :. t.,,: " 1 .'!tiP-
ff\c.t ·,ry .-. 1,•r :; tr.r:t ·;r -,, : , n ;<>," Pitr,, r t~•1: ., r .., ,-l ~- ,,rt• f' ~'._I' , :, , . ''· :t>':'. 

rr.' rt "' ., 8 1 t .. ~. t L ·. : ) ' '-' i l 1 l, l !" t ;", C ,. '.• '-, r f ,, r r 1 t ~ ') r >' ' ) r t, 1 t e : . (\ . ~ ' i r 1 n t r· F ·= /1 ~ 
• f n r rt+ • , "P,. F 1 ~ : r.. t,. 

Th P r., flt ' I_ t ci · r • · A · :-• '· ' 1 · · t ! I". t .., -- t ., It,'. ~ :-h , , :-- "' ., . · ,. ;, t ,\ l- · r ~ P I'm 

• r \' ~ n P ~ r ~.,, n <1 ~ r .. ,., 1 v .. :i i ". '! :• o ~ e I . Tr " l': ·1 l ; 1 " • l c: '. i 1 ·. · • i , n ~ r - r1 

l • - l ~ 7 f / '4 t n ,, Y. c " ,; l'I " r ,- 0111 !' r> :-r1 P n t a -, f ...i !JP r. tf ~ • .. _ \ ~ - :.. ,;- · . 
HPv1 .·1m ?. Gl"nt-~.<t ; ly ,.. .., in"' t · p pln1Ps bPrnvi>•l - ;Ct , :· ll:.- •u1·o r 
t,.,., r ·,'nctt '. <>-~hr ·)'.l1?~1- · ',· 1,<> t~rt J~in1· C,ql. _i::;() Al-'. ; ",' C'.!li>S w1t'1 
!"1 Qtr1:.r:1l", v,.l,..cit~• ->~ 1 ,· ,-: f/ ,, . At ~ ~tr\ld'1; · v"'l dt:· · r ;·t,on f/s u~in,• 
t ·: 0 

<' " P, r , loct1lP, 11t:1 · ·• t f tl-iP f' ,1· 1::--t 0 <>n rJJ. '1t"'~ trqt r· ~ '°riil,:.j_ to ,,~f't 
t ·, ~ ·r · .:rct11P.-t~r"l• ~,1;l-,_ 1 ~., t,, .... t. It l., bPl'iPV·•r1 L· · t -~~ ,.. f1dl 11rPq ·- o;- .: 

,i ,~r-• r.1 <-t ~tJ ···1tr. t'•1p ht l ·1 .~:-- t Vl"l c c1t.,, r-! I ' ·-· t - i:, :'" f1 C,' ) ~ • ., ·'. ,c),;,,t ':'.rf 0 ct. 
Tl~p .r r. .h r1.t;: . ._r t '• p r•l ·,· .-..- --'.'. ', hf " !'~ · !" "rnct '. 1r<>:-i, (cr :· ·t.rt '. ·1r.e ,, r- 11 D11 
A .1:n,.inr - n n•~~n .-- ) "r•il., ·: • -, "i -·1 VP1. c1~~• ?':? t .. ~t hv, .lvfr ,· .1nC v Pt, 

P"'\Pt. r ,;t\ · n. In.; .,_ 0 i ,or, ;'" 0 ~t1.1n, n"ll"P ·. f ~,, ,. :·,'_ r. es . t, . O Dr'.)!MUZ1Cl!!", ly 

ro -· rp ,. tp ,1 "'"'rrv&tr•1Ct•; re '"°"~" (l t'-1~ t,<>:i', . 'n t '•,• , \, 
hf, r t ' ' ,_ " t " q 1,.· i t I, r .. " . 0 r. ~- t. ) +· ;•"' C t 1 : r ... a,_, ; i l i t _v 'l n_ l ' .. ~ tr~ '. -
:n,apt ~•, ~ t 0 s+., r 0 f, .r~ ·--c~ """ : ~•t,p~ 1929c_?-l :,, 1929' .. ·-1. 

~ T~ I' ! ) f ti, ti! 
rP ... nt 1 ., ; to 

~ 1 () V p ~ , .' ~ +-, p ,., . ' .., ~-A 1 l r- r t , ) r f.. ~ " t ,,., ,a r i ) ·1 ( ~ ~ t -~ t , ; " 1 :. p t :~ e 
1.7 :1.-c:. !'l: '.l ,1"Ctll ... .-\ 1 . •'V/'V ·ft\.,.., t111- ' tf"·,1c •, tr,'·; l·,·· • A'1 <>r ri pe11 
; ' r ,\•1n ,' ;l"..., UT'l\~ fir1np l"P".:"l••,•o 1,.,,.,ir ."'•,p(l t 1· 11•. •l· ,-,,p r' ,,er ilotJ 11~: tPS, 
ni,"!lfl'l _•r ';,.,_ 10~:• q6-~. l( 7 lt1-l ' ':'' u77i::_~-l " P.rP ~·111\r,ctP d ti~ 0 tr1kinP.: 
Vl' t') citv r) ... '!b1mt QQ r/,,_ 1"l r•-c"'r" ., f ._ ... ,, "~"'!c1f1.c'1t1 n I"•' '' ; i fP '~ P!'l.t~ f f' r 
t ·• I' '1 . ,c1.r . ,, ,;t. ·' n t h , - t · ~ ,,,rd pl ,-:- tia ·-.., . li771_g_c', •.,··. ich r'tsr.ed t-h"' 
6,ock t qt., 1,1 11 ~ •1· ."o _•.-· ct,,~ · ·i ~t,r1\d r. p v~loctty "l f ,,11 , · t C,. f/F. bel :-- w ti-e 
i:l (:<'c1'i -·~1 ,, n !""QU1r,. ,, ,. ,•,,; . It 1!i .4f-!}RrP.r.t, 1:· •. :fv•r, • ': h0th t~fl hiP-h 
VPbc1ty PTP tPqt ;,:1,: , tl'?r-t rpa1,1rie.. :;P nt-:; r::ust · '! , •f.1f1Pd before 
even t,r;,- h•st 1:r-,--ir t,,-.t r.n :\ ·, (' c-,m~Prcially pr ;d1,~('~ w;ill c ,n11h·t.Pntly 
me ~t trP~P. tP~~r. 

c;_ :•.ntalL,;.;- ,,·1c < i tr. ::.t. s ::Hip, ,. :~ t 1·1 ,> .1,-i,~_:.: 1,, ..:: ." '". t , ·' 1r.c<1 Cc'~e t:h:t. 
t '. Pr~ l•'l.fl Fl ~nt1~f -<' ct _:: / C-•'Tt•: , ti ,, n ~,0 t,,,p~n r;tPPl n :r,t>c-" ~nd. ti-:~ :nacro-
,~t. r .1ctun! r,n:l 11.l~o '.lf>t.·-·e• ·: t ·' n ribrP ti>f1t · !'1.,' t :--- c. rr -::,~ ·, i· - 1crc~trncturP.. 
,n th, ,tr.f>r hi:,nr:!, ti :P- ~ -- rrP~;•ti on 1Jet ,,•(>f'n ~te£l ~ , .. ~. ·:'J- , . .:. ···l L· P. 
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C.CC'u.rrer:ce of i.oi1-•;,.e\nllie inclu1ion1 wn1 not cTi~c;, ,. i:1 t.:eae te1ta. It 1s 
oelieved tr.at t: :e traot:u-e ha\ is more 1en1.it1Y1o in ;._,s,cc..ling • teel •ound.neri:: 
than a macroscopic or ;;iiaro1copic ~111,atiol:i.. 

1'c.e fo ·J.r\ceii. plaha repruen Ung !1 Yt n.,,,·~ :· ,:cro ot fair 1toel 
qual.1 t.) • li.a t !-to. l '32:Jb wa1 'Wl:'. !onu, 1& t11f t1.C tor:,, h .i.·cYtaled. by the 
tract-.u-e tut tor 1teel tlOt.lD.GnHA, vbil1 heah lfoa. i'..'(lO, 4776 and 4777 
ahovocL t111 pro1mu:o G! occa1hnal l1111bat1on.1. 
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