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Ames Family of | IfB,-SiC
O m —)m 3 mom Ames Research Center

Current processing techniques are
capable of realizing 1” (25mm), 2” sic
(50mm) and 3” (75mm) diameter _

billets

Hot pressing HfB, with SiC
yields fully dense materials

ELORET

Thermal Protection Materials and Systems Branch
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ELORET

ot Pressed - Pure Diborides /

7 hmes Research Center

Raw powders sinter poorly with extensive porosity when

sintered at the same conditions as those
with SiC Awooo-mmooﬁﬁv

materials sintered

10




Alternatively Processed
U C _‘.m .—uw 5 7 Aimes Research Center

* Hot pressed materials were porous
« SPS materials sintered with minimal porosity, reduced grain size

By
- {igt

.mnm% Plasma m:w:ﬁm_,,max |
1900°C - 10 minutes

ELORET




ELORE

Hot Pressed - Pure Diborides /

/ Ames Research Center

Attempts to remove porosity by hot pressing HfB, and ZrB, at a

higher temperature failed when raw powders became molten and
leaked from the die.




Free Sintered Diborides \

Ames Research Cenler

* To remove the effects
of pressure, pellets
were pressed from raw
powders and placed in
graphite crucibles

* After furnace exposure
of only 30 minutes pure
HfB, and ZrB, powders

were seen to have e f
melted eritage ZrB

Free Sintered
2350°C - 30 minutes

Thermal Protection Materials and Systems Branch
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Other Free Sintered Borides A
dn Q O dar U _ Q es //Ames Research Center

* HfB, formed from an elemental reaction did not
melt, neither did the carbides of Hf and Zr
2 1 e T A ,zT&% ‘ J ;?”£_aw” N@ﬁw.._‘.

{ I il

»:ﬂﬂﬂﬂJL

ELORE




A

/ fimes Research Center

Free Sintered
Boride/Carbide mixtures
show varied results, still
under investigation

Free Sintered

2350°C - 30 minutes

1o

Thermal Protection Materials and Systems Branch




Alternatively Processed
wc—.mam \ Om—rgmam —/\__x.ﬁ_(_q.mm /' Ames Research Center

> WL il

* Elemental reaction of Hf-B-C #ERaasea
sinters to near full density i
yielding a microstructure
with a even distribution of
fine grains

* Compound reaction of Hf-B
& ZrC does not sinter well,
yielding phase separation
and a porous microstructure

A .

o m_um_,_A
LAY 1900°C - 10 minutes

ELORET




31

Jourtg SWOISAS pue S[RLIDIA] UOIII0I] [BULIOY |,

synsaJ Buisiwoid moys Buixiw Japmod
pue Buissaooud jelsjew med ul sjuswarosduw|

"Juiod

Buiyjsw pazuoay) s1ay) mojaq |jam Ajanbij o) punoy
9JoM BplIOgIp WNIUODIZ pUB wnjujey paAlsdal se
1ey) pajeanal salnjeladwa) ssald Joy pasealou|
‘Spoylsw ajeulayje Yjim palepijosuod

9Q ueo Ing ||om ssaid joy Jou Op S|eusjew mey
salladoud sinjeladwa)

ybiy J1sy} Joy payebnsaaul Buiaq ale sepigies

pue s8plIoq WniuooJiz pue wnjuiey Aiojoeljay

48JU39 Yareasay sauly

S

SUOISN|OUOD




