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.NEW TEST METHODS PRO-.JTJ.E; :F'RA1J:.'.1tJRE-SAJ!'E DESIGN DATA JF'OR HEAVY SECTION, U"L'I1Ril.IG,J;R 
STnmNGTH Sl'EEL STRUC'I1(Jfil;S ~----------------~--------------------------------'-"• 
T"ne NRL developed test m~t.hod.1.1 a.x-:.d. :::'ractu.re P..nal;ysi.s diagram conce:i;r~ provides the n.e·cessary 
tool$ and procedures to i:nsu.re fracture -safe design with the low hardr..ess, low .;;treng+.;h 
stru.ctu.ral ~teels. Howeyf::;:-_, s:.rn:ilar infonnatiorL has not been applicable nor available 
f'or the uJ. trahigh streugtl:l ll'.ta";~:tials in heavy secti1::me because of their· proper:u:, i ty to 
develop low-energy-t'7a:r. .tat:.:.:Lres via fracture modec. not enc01u1tered. with the l(YW' ~trength 
stni:otural steels. 

New ·t;eet meth(~ds., an explo.~::on tRa.r test and. a cl rop weight tear t.eat, were cleve:o:;;ied at 
NRL early in 1.96;~ for such m~:i.+:.e:d.ais :l.n th:lcknrt£,~1~.3 up to l+ inches. Si:ace the:r:1_ th~ 
meth.ods have 1)een u.sBd ·r,c- flRYP.l':>p extensive research data on th!': fracture perl:'orma.nce of 
a wide variety c,f M.gh .:;~·.,:••i;.g-'·,h q·..i.t:'.:nched a.nd tempe.l'.'ed s·t.eels, miu·agin.g s-tce:i..s, and 
titaniun1 and al.wrd.rrnm aJ.J .:,;;:5. Uor:ce1.ation of i;;he :results ohtaii:.F.:d w-.i:th both of' .;~hese 

_ ·new te·st met.;hoc.E have shm.r:i that these r.1ew test t◊o.ls can bf:: used to es➔:.ablish c:ti·teria 
f'or selection., epecificat;-i_r.)J.:, and q_uality control of the ultrah:i.gh strength ma-f~erial.s 
requ.ired for ne,-t, ad.var1c~d. d.~r.igr:s. Such c:dt,~r:ta have a.l.r~ad:y been a.eVE'~.loped aJld.1 with 

. t:he concurrence of' BuSh~:p:l, ha'\/~ br:;e:a u.;;r:ed. to _r10;j~ct unsuitable material for the TRIDENT 
. o..e·ep submergence ve.l::r!.cl":. 

T.he ir(:fo:r:rnation deveJ.01,ed :Lt. 1J,~s,~ studies fa ba.~1.c to all struct,1,u:-al use of hig)'t ~t:re:ngth 
materials. Wh:Lle the reF.n.1..Lts :r~:prese:,:it a big ad·va.nce ma:.-i:y problem:..:; remain -t.o be so:;.ved. -1 

11 0+,,.i..1v in +1,,~ '\·''"' 1 ,;:i"·rtg c·•' ·i··•1r-s•· .,.,1<>-'-p•,,,-;,., 7 - 'l\TR'i" .•., r•on-t-l·"1Jd·rig 1·+,· T-'('r .. k O""l -'-h.:,.~"" "')"'",.'1emc, (u1) 
.i.. vc.U .,; . ,.1JJ,t; ,.,-.;;..,_u.,.:... .. :.. ).J. ,I. .:;:.,. ,; .~',:~--4 _o._b e J,\/ .,.,1-.t J.:,, - , :..,,_,u _,., .iQ w J. ... l.iJ .. 1.-0·- l J. v'i.;._ i:.> • ), 

The NRL Solar Radia'hior.. ~io~:.i·f;qr~.:-:ig Satellite dF:1:1:!.gr, .. a:bed 1964.-0D) is :now ~1.n orb:!::.;. Th:ts 
Sa-t:;elli te observa:tor;r ii:3 :l.: icd:.r.:l:Ulf.;:n.ted w:t th five X••ray photomet.ars a.--id is present::..:r ma.king 
.mea.surements of' soJ.a:r. x.•~:ra:J f..1.ux in the ·band.s 2-8_,. 8.-.14, 8-16, 4-4-55 a1.1d 44-60 A~.'..gst:r.o:ma. i 
A- sixth photometer :!.,, inc:~•,1.derl :t.r.l the inst:nun.e:c;r;at,;;i.01.1 to make mea.su:reu1entB i:n the 2.2'-:?5"·1350 ; 
Angst:i:·om band. 'l'he sate'.!..l:tt.~ is spin t.Btabilized a'l'.l.d was injected i:r.rto orbit witb. a 8p:l.n 'i 
:rate of' 1.55 :rp:3 with its ;,:p:i.:-1 axis :perpendic1l.lar to t.he direct.:i.on of the suL. J?r.::ceas:t-on -1 

;\ o.f the spin axis si.:!ce :.:..a,rwh ha::; been at the rate of 1. 75 degrees per d.ay. 'IL,ro cpt-ical i{ I sr:m.sors are :l.ncluded to mea,"l'tJ.rP the aspect a.nglA.. ~:he pulse width syi,;t(~m is ::1onna.l.l;r 1~tsed '.~ 
.-.· f'or aspect angles les2 "t-hA..~~ ;~5 degrees ar.d -t_;he pulse ampJ.it"'.lde system may he substi•tu.ted •-i; 

by gro1Jnd. command fo:r.· ml-:'a•:iureme~t of angles greater thB-Yl 25 degrees.. lJ.'he measurement of' :~ 
.aspect Bllgle is requ1.red. t,) C;?:trect or normalize th':: photom.ett::r signals. ) 

I , •) ~-·•. ' .. J?relimina.:ry rr:~aul.ts i.':l.•i::.c-a·:::e t.hat the solar m:!::1:i.m(.lill x•~ray fluxes are about 1.8 x :Lo"'- ,f! 

• -0.rg c:~-2 sec-1 :i.n tb.t:: l1i-1-6n .l.\\.~st:r;•o:m l:>aud for a:i. 1• assura.ed Pla':kia:.'1 dist.ribut.iox1 o:::' 0~5 f' 
x 106 °K. The flux ~-n tt.e 5 ... ;,o A~gstrom ba.iYl is :presen·Uy 1..6 x 10-3 erg cm-;2 ,H~c ... J.. Ii 
and_ in the 2:8 Ang!3-trom bar,d :tt li'ls bl-:)low- rrJi!.)_irrrtffil dete:cta.b:Le ft4lfi--;;Yl1,l-Cq,'l :l.s J..~. X; 

~ 10-4 erg cm·-:..::'. sec-.L. • +./\1..:iNT KEYIIOLE C::::J .. iw!N( ~ 
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. -~'b.ers of t,he s.cien"t:1.f.i.c co:urm.1to..:1-t,y. e.re invii;~d to u~ilizif~· solar x--~ -obaervato:y- in • 
- -tll~ir o:wn re,_e_~~~:t!, __ :pr.og;~am~ :;· - J.:-· --ag~ri;cri:ptiO'a 0:f _:I.,.~ -;Sea~~~-~ tt _ ·;µ1rrt~uta'tit,tt wi:th _ ' 
. re~red calf:\Ora.: -1, . • • • ' . .-.@m :Coo.€ ; • -~,., 11'.r;l.'B:t!ll•,~tlt.l.l· . :s .. • . . .. 

712?--0f U,. s\.1 • ~ : • . -~ opy,, . ~i;l!ix~o:n, li~_\:f :7~d"J}$£.· _·. 11• .. • -. _ . • 
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