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Mr.E.Izgne
ATPS, Nuciee  Resulat. T, oam,

wasLinztor,

In your mex: ¢ e Sf L+ “ugust you saiéd Dr.Suewmir
sante’ my COuLeLLS the 72 Evelition o NAC Tra.tu'e Analyc.e
vith regs: o un® i the Felliri Disgranm, et.. . My commenys

re xiven in the fcol.cviag paregrapke.

Ihe references in the 7. discussion, desgsed U .on the
Peliint Ulagrar, €2 40t Beve oevavreive vaT'v . PO) X8I ls, in ¢
1%°. enigh UL. j hef larpe

-y .

grecimern orec; arres. tests for @ 1.7¢ ineh thick plate of HieZo

stesl, e gyecimens wer: of durlex type. ~ relatively brittie

stecl plate, servinz to provide a fast cleavags creck, was joiue?

by welding t. the HY-3J plate. Tvo tensile tests were Gone &t zerd

cegr. F, 190 degr. * apove IDJ. In the first test the cracr arrestel

ir. the HY«" " p.ate ‘ust beyorns the weld. In the second tes’, tne

fraction of the width Sceupied by *he cracx starter pliate was larger

an’ crack arrest 3¢z not ocew. Jbvicusly the result cerended upor

gpecimer. design az well as upon compliance of the grir fixtures ani

ing machine. Frow the Pellini Diegram, shown in the CE discuseion,

4 arrest vas expectei at a temperature sbove NPT plue €. degr.r,
lesst apove NDI plus 120 degr.F. Actually the conditions for

© arrest cannot ve specified irn terms of temperature. Aled, a

ent elevation of texperatwe tc chauge the mods of separation

minent cleavage to fibrous (Bole-joiring) does not necessarily

cause craz: arrest. The EY-2D non-arresting fracture,described in

the Lerizn Un. rensrt, shoveé no eviderce of cleavage. (thir sxa:irles

37 <8ls type c¢ould be presented, for service components &5 well a-

for test specimewns.

Orack arrest predictions in the "shelf’ region of teu-
perature may be helped by the development of suitatle elastic-plastic
aralysis methods tut may not require thet technology to the degree
suggested in the 21 July Bender-to-Shewmon letter. When the crack tir
plestic zone is enclosed oy a linear-elastic stress field, lipear-
elastic analysis methcds are still applicable and useful. Rough
estimates suggest that, for an { inzh vessel wall, the enclosed plastic
zone condition is maintained when tne cracx is hall through the wall,
wvith K = 302 ksiVIn, .u’ .a u ibs crack 1s 2 percent through, with
K = 200 ksi\in. Loss of this condition due to general yielding will
result in somes lcss of constraint. However, the zorresponding expected
increase of toughness my be matched by the increase of J. In summary,
if the arrest toughness at and above WDT plus 180 degr.F is no more
than 200 ksi''in , conservat.ve predictions of arrest, or non-arrest,
across a large range of crack derth can be made using linear analysis.

exMmt, Jerridge end Clutter descrite
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At the present time, the largest scce~tavle measurement of crack

errest toughnesf'uas obtained in ORNL test TSZ-fa at 108 dgr.F above
DT. For the 2523, 5 inch wall, test oyliuder at thet temperature,
the arrest toughness was 115 ksiVia. Extrapolation of the upwaré trend
wits temperature of the arrest toughness values cbtained in this
experiment to "D. plus 130 deg~.F suggests an arrest toughnese (at
thet hicher tempsreture) of about 270 zs{vin. Extension of the Krm
curve to the same temperature provides a similar result. It seems
unlikely that larger values of shelf region arrest toughness can be
Justifieéd, in deterministic calculations, until a muck more complete
testing prozra~ has pesn eccomplished.

Since you sdde: "etc.” tu the sul jects on which commerts were
desired, 1 will risx one generel comren:t. The Bender-to-Shewmorn letter
containe a sugzested message for the Comnissioners and for th 051 @
The message is crief ind vord meanings are impertant. For this ;:=2son,
1 sugzest replscenent of tie word "faith” by the woré "trust’.

Trust is more commonly regarded as something which must be earneéd
and preserved and seems to be of unucuel importance relative to
PTS accidents at nuciear plants.

Sincerely,
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}ed'f'ge R.Irwin
v,'.oprcf. of &ch.gng'
Un. of karyland
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