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;pplementary Report on Problem B-4.26 

lL ril. 1944 

!._tftl .. lur cal 1.uuniaation Q " Roll!Sl_Hom •~~-.lruor Plate 

Mmlut'actur d 1?l B-:.. D1 uton .an Son_.!1.,_ 1=!1£• 

~\ling of tne I bjeot pli.t wae trr~ c.. to a 
str but d 1 .e of waek:n re: ..l.tL · nom a 

I'i 
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UNClA ·1~ 

eport ll(). J.•1257 , lB 
ot n l• out from 

bruary 19v. t. 
cc,rder of t s 

Prior m tr:J. lu:gical 
te fr_l to diaolo1 

tJ t the b a.ck tip e.l.l 1114: • 

I 

2. It~ parat.1;rapha 
t I ra.JOIUD de - t 

the back-i>l\Ued r·e ,101 

exi1timce i>f po1a1.b e oo.nl Tnric..t1ona n eta 
vea ,of ro, a. 2 e.,uiio1 tc a peoulinr 1!iah,.,c 
u1001at ed. vi ih ao e typ r,! embriul ai.t whi 
di 1tribut1ad. tio11 of the lftall co 
">lri ttlenees w l:D !a.c,, the mater1&1 
qu.a.11 ty ·,ti r ol £:nl.i..nen, l 'k of 
d t111ty, 3nd. t r. d 1 Mt Jtr ~.t.a. 

J. Mcu.l.1 .. 
to the follow 

!• B11ck1p 11n: t encie l y t:. sub ect ;,tlate 
are traceable to a 1.,cc J di tr1bu.ted cantorl 1c lr-1"' of "'• ees r • 
tuJ.t1ng !roJ.J the roll in a.own of d n ot pi e. 

!• I suf icient top 
o! the piped con tion 
en attempt to produce n lo~,e plat 

had uppl1.a h 
Tl A?\h J--4b(l) of 

· ic. t ; aubject 1>l t 
coTerQ prior to 

•d 1•egion • 
a 8t.eel 
"t D on 

1 l qua.11 ty rati.n 
l on plan • 

.!.• 
con tent.. on t, 
ahoul b con 

f. 
of round #2 1 n 
is b tie' to 
pit> re 

2 • .w. , 
Boll 
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UNC IF 

~• Mi.on a io a:am1nat1on f t o a r e.al I tbe 
ce et d1 oontinuoua Old.de 1tri1'1Ger1, hi ion, o! complex 
t1 ~an•H sul!i • inclu.aiona, on decarlrar1 ad ar 

adJa.o t t, the oxi 1tr~er11 aad 10 ba.n ~..tu• apparan h!'gh ill 
al.107 and Don oon\Mt dJ&e t to other rt1o.a of he pip-4 aone. 

4. oUJ' 121z!'x211 1eet10111 were n e,..ou~ fl-ma the plate, He 
11,;ure l, and ver• notched and traoture in o.ocordzmee vi u. parAGJ" h -lfb (J) 
of ~eclf.toatiou s-~g (bT. 2). !l'h fr ture rai-6. and pl-.oto-
craphed after which t · • brok MCti .a were c t iato spec1 en• for 
•' hi and miotoaoopie eum1nst1on. 

D 

•• ,;;.;;.,;;..;_;~..;;.,,.,=;.;..;;. fl"s.cture t 1\ block1 
in-11 :r fl 1 1 2, and 111 tJ 

oft 

le t J e tre.otured plan ot 
·oe ot the fr tur 

Ye B quali t7 ,.,....l"t_,,.,... le 
corner MOi1on. 

f 



UN CLASS IF I 

In vio'J of the fact th a D qua.li tr f"ra.otur-., which oonai ,ta 
of one lamination Ute.dine. oTer a maJ r portion O:t' tb41 entire length of tll 
fractu.re surface cru1 be reK_Ponsi b fo exoellei vo M.okepel'.Ung lea.ding to 
ball1st.1a fo.ilu.re, it ts 'believed t t suah ra.oturer. 10uld be conaid.eied 
rejec;able in ·a._;e fr~m 1-~/q."' . to 411 in tc.i ... eGr. ./vlco ug to th& pre. t 
~eci!ieation requlr,wants, at l~ t three oUQil luain..'ltion-. muat e1xi1t > !or9 
the plat~ 1e ~onsidered reJectabla, even tho "" 

1
but one plane ot wewme•• is 

su!ficien t to omae be.aka· al iJlG. 

!• i1J.crof.t · . T ats. Sine• ma.cNo\Cl.11.i~ tests made on the original 
corner sectton e owed t a ·..,. e r iona of the p,late ff'•~l from the leminaticn 
ha"fe •xcellent mMro•tructureo, tMUons for Il&Croet . were cut only fro 
blQoke f2 a.nd 14 as :t uatrate,1 in the lovor ,Phoio~3 ~.,.. ot 1igw-e l. 

• 

:i.'ne so,otion wero •toned in a h.Qt \11 ,'1'cirochloric acid solution. 
Photograph£ of \he etcbed surtn,,eea are lhovn 1n iic.1rc 4.. The lamination 11 
raTMled. as di soon tiuuou. a craak.a confined to a 1/4• cl.a son• at the middle 
of ,he plate. Tnt1 uppm." photograph o! Jigure 4 coni.eJ.na a ro!ile 1! the 
fractured mrtnce, illu1trat1n& the proJectir..g of one por ~.,:)1 o! , e fracture 
o.bove the ot.hor vi t 1 ano.rp break a.t the pl~\no of t .. • lamination. !he loft 
hand portion or .:iacroetohttd ,eotion t4 •t.ac1ua vi\ the left h.SD.d portion 
~! \he tl'a.eture I ovn. 1.'l 11gure 2 and r~resants '11e tr aition troa the 
laminat.-d por\1a». to the recs.on free of ldin.a&iou. 

c. Microaoo 1,o :&lxaina.tio~ Sj>eotmeno fol:- aicroacopic axamina.tJ; 
-.:are cut from Tarioua looations 1n b ocks #2 and #4 81"'1. approx1ma\tq half • 
polished on facee perpenditule.r to • poliahad aar!aoea of the rema.1.nin& half. 

D1 oom1ecte4 atrtni; of nomn Wllc incluaion1 ver• foWl 
1r- "' · dsection ,r the plate, • 1gure 5,A... Thi o tn>• ot nonmetal a wa.c 
lde.. tJ. f1 d aa iron oXide Uall£ ~ etching procedure oJ.tlined on pace 71'8 of 
t.h ~939 dit on of Me\al.1 lfan.4»o • .4. eeoond type of incluaion waa alao ol>-
-.r,ed in th idaec\ie of the ~ ate, occu.rr~ as high concen ationa o 

ahort, oval inaluai igure , • Theaa were 1 titied ae 1ron-Mn&Me• 
mlfid • A typic x1d t1P in udon 1 oun in n e 50 at a 
hif,her m.agn1fi ion. 

ne tcbed 
ahovn in Flguee 5D and ~-
0%1. 1ed d de48.Tbur1s•d• 

It 1 s conolud 
tion r r t n ip 
bJect plate .. 

ru.ctur in the 'fie 'f 
igure 5D ah.ova • r~;:i on 

lolndar oxi 

-

tion thai ~h 
• retain 1n 



6. Oenaral Oonaid.eration, 

Parasraph ?-4b(l) of Speoif1cat1on .u.i-48 (llff. 2) road• as follows, 

'LH&Uon of fracture. te1t s1>ecil'~. Sp-.1r1&1 tor thi • tract1U>e 
te,, lhall b• tllkon fJ'Qm plate• from the to , -.:L4dle, emd "bottoa ot the ti.rat, 
middle. and la.at u-.ble 1Aaot ef .-~ch hea\. iacll fi-aDtu.re teat •ampla ~l 
be out fro• a j,ooation in tu pat• rolled trom a slcl> 10 that th• oe4t,erline 
ot ~ •ample falla ri~lUll \he r;•tral half ef the v1cWi (in ~ caae of 
atr•1gbt~rolle4 &rael') w \11e lmc'1> (ill ihe case of ~••-rolled a.r.aor) 
ot \he plate prodll.ci et ~ •aw.. ?lLe tea\ 11Uple 6hall be fro• thA edge 
~orrespondint to 1.he t of the al.ab in the aaae of op,-slah proclllct• &cl 
froa the •cl&• eerreepo~ to the bottom et 1labt1 in \he cah ot middle 
ct bot to.a-al.lib prodllda; • 

A w1Dc which ab.ow• \b.ese locaiton• is attuhed. to the 
1peoificatio. 

J'roa the polition of the )aahiat1on in t. pl.a\ • it. 11 beli«ed 
tbat *he righ°' bud eid.e of the 1,late lhow. in t.ho upper pbotegrapll ot 
11gure l corre-i,ond• to \he top of tho 1DGot. If t fr lur• t.••t hM 
~•• applied 1n accordance vi\h the &NTe par _h to the •lab PJ'OcmG\ troa 
vhicm the IIO'bject plate va• csu\l. the ui•~• of tlle piped. oolldit,len VO\ll4 
haT• ~•• u ...... erec1 4 propa rfllNCU&l. meuve1 a: Un. %\ appNr • \~" 
1n8U.1'f1c1enti op di~ard •• reapontible 1J1 \hi • oa 1. poat1bq • a rNult 
fJt an a\teq,t to produce a lar e plate fro• u 1n~fio1111\l.7 large ihgot. 

ex» lace • ... ih.e mbJ ct. plat 1.ndioo:te• t.he nec1•11t1 tor 
a rflCOnaider ., ion of the e.coep ;'bill \7 Clf •D• fractures. I\ 11 owiou1 \ • 
011.i one d.etiniia pl.ano of w.-.eaa la atfioient to promote baai:apal.linc. 
I\ ie belin that if, · re\e•\ it 11 establ i e tll.D.\ the •~ frao • 
r91>re1•t• plane of v me• r ther t a ·le em\ialq wl1.d.1a•aiona.1 
incluaion, • pl te tiul.d b oonaldw re,Ject le. 
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