
TENSILE PROPERTIES

L.  D.  F ie l  ,  J .  T .  G i l -1  ,  J .  F .  Rosendah l
POCO Graphlte, Inc.

l -601 S.  S ta te  S t ree t
Decatur, Íexas 76234

The tensi le propert les of AXF-5Q Graphite
have been determlned at 70oF, 2000oF and 3000oF.
The speclmens used in tensi le property evaLua-
tion r^rere taken frorn two rnanufactured parts, tr,¡o
inch thick plates and aeroshells (etght lnch di-
ameter cyl lnders). The bulk of the data pre-
sented here was obtalned from speclmens removed
f rom pl-ates.

The tensile measurements nere made 1n a
Southern Research Inst i tute (SoRI) gas bearing
faci l i ty. Tr^to types of specimens, shown fn Fig-
ure 1, were used 1n pl-ate tensl le property eval--
uatlons. Thickness, or t tctt ,  direct ion specimens
were l- .70 inches in length and were used for
strength determination at room temperature, only
Three inch specimens taken ln the ttarr or rrbtl

dfrect lons, ¡sere used to determlne stress-straLn
behavlor at 7ooF, 2OOOoF and 3000oF.

NondestructÍve characterJ_zation, consistfng
of measurements of bulk densfty and sonic velo-
city for each specimen, was perforrned prfor to
test ing. In addft lon, the three lnch specimens
were X-rayed.

After rnechanical test ing, fracture faces of
all specLrnens were inspected in order to check
for material anomalfes, such as vofds, cracks or
pore clusters. I ' l t rere these were found, bóth
thelr sfze and location úrere recorded.

Figures 2, 3 and 4 are composite plots of
stress-strain curves obtalned in tensl- le eval-
uatlons of the three fnch specimen frorn 70oF,
20O0oF and 3000oF, respectively. These show
the variabl l f ty encountered in the stress-straln
response of the pl,ate material_.

Ffgure 5 shor¡s the probabil i ty of fal lure
at a glven stress level for both tratr and t,ctt

direct ion specfmens at 70oF and for t tatt  dl-rec-
tfon specimens onJ-y at 2000oF. The similarfty
of the two 70oF populatfons índicates that re-
sults obtained are essentlal ly the same for
both of t tat '  and I 'ctr direct ion specimens. The
fact that no volume effect is observed !¡as ex-
pected since the gage volume of the tno specf-
men types dfffers by only about a factor of
four. The f igure supports the concluslon that
strength data obtained usfng the srnaller specl-
men are val ld. That the rnaterial f .s lsotropic
for strength ls also lnferred by the results
shown on thls figure.

The curve shown for 2OOOoF tensLle evalua-
tfons of t tatt  dfrect lon speclmen reveals the ex-
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pected strength increase at the higher tempera-
ture.

Figures 6 and 7 are plots of ult lmate ten-
si l-e strength at 70uF versus denslty and sonfc
veJ-ocity, respectfvel-y. The correlatfon between
both denslty and sonlc velocl-ty and the ul_tlmate
strength indlcate the suftabl l i ty of these t l ,¡o
monitors for possible use in qual i ty control-.

Figure 8 fs a plot of ult lnate tensi le
strength versus fracture face anomaly síze. An-
omalles greatet than seven or eight rni-l-s in ma-
Jor dlameter act as strength reducers. Thls re-
sul-t  sets the required level of sensit ivl ty for
any nondestructive test which would be used to
fnspect the materials prior to use in hardvare.
For exampJ-e, use of NDT to detect f laws of the
type observed Ín Speclnen BS-83-T-2 could be
used to lncrease design al lowables or re1iabl l-
ity. Thls speclrnen has the l-or¡ strength value
shovm in Flgure 5.
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