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RUPTUHE TEST PROPEATIES OF TWO BETHLEHEM STEELE AT LO00%F.

Two groups of specimens were submlited by the Bethlehenm
Steel Company under date of Jamuary 10, 1941 for the determina~
ion of rupture t@ﬁt sharascteristics at l R*T.  One group was
degipnated 230258-N0 and the other 28J343-ED. Sufficient tesis
wore to be conducted to determine the uwsusl loparithmic siress

versus rupture tlme curves.

Conelustons

The 100097, rupture strength of wmaterisl 28J342-HD wase
A1 and 5% ner condt greater than for meterisl Z306258-HD on the
magls of the stresgses for rupture in 10,000 asnd 100,000 hours,
regpectively. Por time periods wp to 100 hours the latter mab-
erial weg 3lightly stronger. The difference in the longer tine
strength of the two materials was due To the relative instablile

ity of naterdisl 2302582-3D.

Ordeinally plix gpenimens, numbered consecutively from
1 to &, of each materisl were submitted. During Hay it becane
eyident that more specimens would be reguired tn determine the
rupture best curves with certainty. Two more speclmens of each
waterisl, besring the numbers 7 and 4, wers submltted. These
lattar two specimens were speclally hest-traated and the follow-

ing room temperature physlecal properties were included in a
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letter dated May 29, 1941 28 evidence of ths dupiication of prope

riiag durding the two heat treatments:

Hi@&ﬁ Tensile W?ammﬁw Hedue-
%megim@n Heat Point Strenzth tion, % tion ei %fin@l&
Dag :»‘ng?u{};. n i W“iﬁ&tﬁl@ﬁﬁ ,}:}}, /08 tiﬁ &‘Quz%}%g I i’? i %}_g %r&%g ‘M

230258-KD  First 114,600 137,600 2045 55,0
430258-ND  Second 112,000 135,000  18.5 5449

BT 34 3-ND First 109,000 128,000  21.0 59.1
PBJ3L2-8D  Second 11:,536 130,500 2040 593

These resulty indicate that for all prsetiesl purposes

the specimens heat treated st the two different times were duplicutes,

fupture Test Charsct

The ywsbure test dats obteined from the tests are piven
in Table I and zhown gravhieally in Plpure 1. The curves for both
materdisls were the usuwsl two intersecting st?ﬁigﬁt lines when
plotted to logarithmic 3@@?@&%@&@3*» hig type of curve 1s typical

for wobérials which are aubleet to elther structural or surlace

fota

netability under the conditions of ths tests.

The material ﬁ@ﬁigﬂﬁﬁ@é 2RGZ5B-HD was somewhat stronger
than the 28J343«%D matsrial before the breasks in the stress~rup-
ture time ouryes ogourred, After the breske occurrsd the latier
maberial was conslderably stronger, The siresses corresponding
o definite fracture time periods were rend Prom these curves and
ineluded in Table I,

The stresses for the two longer time perionds are based

an extrapolations which experlence haz indleated to be gulite reliablse,
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Fopr time veriods less then 100 hours the strength of the
230250100 material was slishtly better than thet of the Z8I343-KD
maberisl, For time periods greater than 100 hours the strengih
af the 2302588D materdial falls off wore rapldly than does the
ather with the result that the latter muberisl was almost 41
nay esont stronpger for fracture in 10,000 hours snd aboul 58 per
pent stronger for fracture in lﬁﬁgﬁﬁﬁlhmur@;

The ductility characteristics of the Z&J343-HD mat-
griasl were wuch bebter than for the other materisl, It showed
nractieslly no decrease in duetiliity with ineressing rupture
time while the other decressad from 22 to as low ag & per cent
alongation, These ductility characteristics indicate that the
230246810 materdisl may he sublect to brittle failures in ser-
vice 2t this temperature while the other material appaprently
#3111 retain 1ts duetility much better under the combined in-

fluenee of Lilme, temperature snd stroess.

%

e tests were conducted in sccordance with A.8.T.04,
gpseifications for high tempersture testing of metsls. The
shorvter time tests were run on a hyﬁr&ulia tensile testing
asehine uging the standard 0,508 ineh dismeter specimens. The
first tests rum were short-time t@n&ilg teste and the data obe

tained from these btests were as followsy
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Tenglle Proverties st L000°F,

Tensile Proportionsl Reduction

Epecimen ?rﬂﬂ*th Yield Otress Limit Elongation of Area
T ﬁiﬁfgm?’i@‘i ;{5‘, *!w{iﬁzﬂg !}il“ ?3;2}» ?ﬁ'?g/i;ﬁﬁqiﬁg t\ 4;’3 ) ;_@_g _ g’
kﬁﬁ“*?waﬁﬁ Be, T80 08,000 72,500 45,000 L0 TLeb
28J3L0-106 ‘?%,?ﬁ} ‘fa,g;m 70, $ 500 42,500 2240 7566
The two materisle sere very nearly the sawe on the bzels of this

By Ty

shorter tlze tasi.

The longer tize tests were conducted in machines which

spply 2 eonatant load by zeans of & laver and & series of knife

ges. Baeh gpeoimen waz in on Individusl furnace and the tene

sereture malntzined by an suvbomatic controller, When thils work

wag started, rupture test units large enourzh Yo apply the required

wa

stresses on 0,505 ineh dlameter speclinmens wers not avellable,

fore the dismetersz of the spscinens were reduced Lo U.250

inehes, The smaller speclinens have been found to zive the sane

results as larger specimens provided that the saterisl possesses

A

A Yy
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on the ”ﬁ?}iﬁw &ié&@twr specizens using & two Ineh

rfaee zbtabllity under the conditlons of the test., Therelore

v pesults for tinme periods longer than 100 bours were obisined

re lenpbh,

sxesnt for speelmen nusber 7 of sach materiazl., AL the tine the

in

L3 Rer

st two speclmens were submilted rupturs test units wore avalle

shle which oould anply the regquired stresses, Therefore tesis

were conducted on the number 7 gpecimen of asch waterlsl using

(W

+ 508 ineh dismeter speclmens,
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In the case of maberdisl 220258HD very good angreenent
was obbained hetwesn the two elze specimens, The apresnent wasg
not as zood for the other materisl., This may be due to sone
varistion introdused by the specimens being hest treated at aif-
ferent times. It should be pointed out that the longest test on
the mndersize specinens fron materlsl Z28J340-0D was slso ﬁ@ﬁﬁ
ducted on the second shilopment ﬁf'ﬁﬁﬁﬁ@mﬁﬁ and cood apreenent

obiained with thogse sreviously tested. It npuy well be that the

differspce was due o Jdifferent deforsution ch
two size specimens of this relstively ductile muterial,

The two longest Lime rupture test specimens of each

material #ere examined wmetsllopraphiceslly ond photomlcrographs

Laken of the surface and fracture of each specimen. The photo

microgranhs are shown in Charts 1 and 2. The grein size of the

i3

CBI343-ED naterisl was wuch finer than thet of the other patere
1als The surfuce of both waterials wus slivhtly oxidized. !owe
aver, thers were numerous zmall cracks of the intergronular type
sregent ot the surfsce and near the fracture of the 230258-ND
gpecinen, and the frezoture was relatively struin free, The
specimen of 2ZEJII40-ND material showed no evidence of coraecking
and streained and distorted crystuls were present near the frag-
b of

The lower strength asnd low dueiility of materisl 230248-1D
wag alther dus %o the appearance of these cracks or to the developw

ment of & brittle condition which made 1t subject to cracking.



Chart L

Werostructure of Bethlehem 23027 Hupture Test Bpecimen
1300 Mours for Pupture at 1000 regg of 35,000 Pounds

Fractbure - 21000
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