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ARCONNE NATIONAL LABORATORY

G0 South Cass ATne Argonee, dinars 60=79

Sep’ y=per 22, 1980

Mr., Roger Lacksbury

U.S. Suclear Regulatery Commission
799 Roosevelt Read

Glen Ellyz, IL 60137

SE!J!CT: Hard=ess Tests ot Assorted Spalizsns

Dear Roger:

Bardness tests vere periormed %o detarmine whesehar the zaterial sazplas
met the mechanizal requiremenzs of the sppropriace a3sT™ sresificatise. ==
scze cases the rejuirements imcluda e =irimuz and zaxizs teasise asrvergth,
miniguz yield stresgth, and aimimus elongation requirazents. These should be
determined 5v uziaxial temsile tests. Eovever, tecause of limitaciozs on the
acount of material available hardcass tests sfferacd the cnoly Seans o esiisate
these propercies. The relationship betweer taritess and flow ecvess is well
known (see, ¢.§., F. McCiimeock acd A. argen, Yeshazical Senavior cf
Materials).

Specindens vare 2ousted and polished o rezsve 0 atis cf the most
sevarely daformed material fre= the surface. Viikers hardzess tasts were 4731
performed using a 163* pyrsmid indemter wiin & loadizg forze of 10 kg. Soze
exploratory tasts soowed that the particular thoics ¢ she l0ading force kad

1ictle effect on the Seasured hardasss va.ues. ° 4iagezal of tha
{mpression d, was Deasures and the Vickers Tasdr -eqd froe
vell o 2838 5y i =) (1)
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sontact avea. Taoe Mever~vizkerls
‘azzed erea A insc3ad of the gomials

vhere P 4{s the lcading fcrce and A the
nardness ) ich is dased oz ¢
area A, vas coxputad {rvoe
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{nce the Meyer=-Viskers hardness gsnaral.’ LS & TelleY Teprssentacticc i3 338
average pressure ot the area of cITlACT Ll wad lies toocommute ste £12% s3%¢in
SF froe

LS Derasmey of B THE POTET Y i AN, € e A

8212080670 82112
FDR ADOCK 05000573

Beshore L9703

PDR




[

Attachment 5
:’F’ /&

Hv e 3.2 8, {3)
14
The results are tabulated delov axzressei iz the usual izericar
engineering unicts of ksi (1 kg/=" = 1. 22 {s
- . Camdme = ‘
item ASTY Specificatiors® Meas:zed Zardzess :‘°U
- trass
Ver - -
% S
Plate ASTM A36 Teasile Strecg:ih 37 l.8 48 ks:
58-5C ksi
lof# SF
Sem Minimuz Tield Foi-
36 ksi
Bolt ASTM A307 Grads A Tensila Requirenscc ek 7 168 ksi
e o#T &si
/tu )
bh" ‘ Bricasll Hardzass
50 121-2430
s £in max
Sasple s 3¢ Rockwell Bardness
869-31C
ain =ax
Nut ASTH AS¢3 Grada A Procf Load Sirass Pk 2.8 7 ket
68 xsi
Brinsli Bardzess
Samle 831 116-302
ain 2ax
Rockwel. Bardnass
363=C3L
f2in Zax
L]
sasher Onkacwn Teis "k o o SPo ¥ 3 18t -5 %51
“” pati‘ ~Au‘;
sFarts ¢ the resuired specificatioms. Ses "iamual Book of AITM s aris'
for full speciiicatioms.
reVickers hariness, Eg. (1).
..‘!uc:s tards 2) “’.q K
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The flow stress 2buaiced for the A2f -lazte 45 consistans with thae cenmsile
strength requiresexts for this material. The refuirenecnts for the beli anmd
b t2er zr3n Vicksrs haziness.

Hovever, the two are approximatel; equal; z=sve ac2urate c¢omparises sf the
two hardaess maasurszents cac bde cbtaized from tha ASH Metals ERancgkoch, ol,
I, p. 1234. Accordicg to these esults:

-
gut ars giver ip terms of Brisnzell Lardnass rat
a
3
-

Vickars is equivaiec: to Azvirnes. or Rockwell
303 <8&? BlCé
201 193 352
59 S BSé
Thus the cSut seezs tc mee: =he haviness sjeciiicaticn and the calculated flow
stress is comsistent with the proof load stress. Howersr, cho beis appears td

exceed the hardness specificaticn wnich wouli tand te radu 2 the toughnass <=
the bolt. We have made Deasureasests oo the waarer, Dut 1f 4§ meot flaear what
specifications it should mee:.

I bope this izfcrmation will be of zelp t2 veu. A3 belfore the
pessurenests and calculations presezted Rare were actually perfor=ad 27 J. ¥

Park and D. Perkics.

3incerely,
e ;. * » -~ (4
7 ' 4

/./", "-l—‘—— -’ /4‘\
Willlas J( Shack
Materials Science sud
Techuc.ogy Divisice
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ce: J. Y. Park
D. Perkins
R. V. Weeks




