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Effect of Various Additives on Sintering of 'Aluminum Nitride
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Effects of th i r ty addit ives on sintering AIN were investigated. The addition of alkali earth
oxides and rare earth oxides gave f u l l y densified a luminum n i t r ide . This is due to the
formation of ni trogen-containing a luminatc l iquid in the system aluminum nitride-alkali earth
oxides or ' rare canh oxides. Microstructural studies of the sintered specimens with the
above two types of addi t ives suggested that the densification was due to the l iqu id phase
sintering. Addi t ions of silicon compounds resulted in poor densification by the formation
of highly refractory compounds such as AIN polytypes. [Received September 30, 19SO]
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Table 1. Properties of AIN powder.
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(Ni) feo
ivr VN 4- v\ . L Xi^ i iS

SM:.lli!i!t H f i - J t U-C, 30 {MiYilf AIN coi4iv,'ilC».

Particle sizei 0.8 y

Nitrogen content: 30.3 wt*

Metallic impurities, ppmi

Si 2100

Fe 300

Mn 30

Mg 30

Cu 10

C» 30

Ti 30

V 30

https://ntrs.nasa.gov/search.jsp?R=19820019585 2020-03-21T07:15:51+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/42856012?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Table 2. V;ir ious .- idi l i l ivrs for A1N sim<:rini.; .

M.: t r r i .1 1

B N

Si,N,

TiN

ZrN

HIM

TiO,

Z r 0 2

AY. L0,

MsO

s ;o 2

C' 20J

MnOj

SJl- Si 1 i t .1 ic

Me -Si 1 i Cii l c

NiCOj

CaCOj

S r CO j

C a C O j

Y 2 0 j

I.»,0,

CcO2

P r Q 2 •

NM 2 0 j

Sn,20,

Qd 2Oj

">'20,

S i C

Z r C

T iC

Ni

0. 8 0 /l

i. 4 : /i
0. 2 5 /i

0. T O/i

- r 3 -0 5

Ps. .1 £ r M 1

n/-.!|,-f.>l . S,:<T i.il ci 3.I.-

r-A/;O3 c o n l r n l . n 5«l t

P.r;,r.i.-nl . Spec i;il K r a i l c

PLI i i l y . 'J 1' b y *

R t :i c r: n I , S p c c i .1 1 c r .T d c

Re .1 u c.n t

ritaccnlCAjCjOj. 3SiO,)

Kc.nvniiMi!2Si ,0, . T.IUO)

Hi- ̂ scnl

Rc.-t;:c n 1 ,-SpuC i .1 1 grnde

R '- ;i " >' n 1 . S 1» t c i ;t 1 r f mi c

R c a c t n l . >9 0-S

Pu r i ly , 9 9.9 it . !l.0;i

Pur i ty . 9 9.9 #, 3.G G/f

P u r i t y , 9 9. 9 * . 0. 6 6 /i

Pu r i ly . 9 9.9#, 1.4 27*

Pur i ty . 9 9.9* . 1.2 7 /t

P u r i l y . 9 ?. 9 # . 1 . 1 fl /*

P u r i t y , 9 P.9* . 0. 9 3/f

Pur i t y , 9 9.9^ . O.fi 3 ft

li'H t y pc » 0. 9 5/(

- 4 3 25

- + 3 2 5

6-0 ft

Suppl i r r

Shu*a Donko

S t « r r k

*

Ccrac

t
Takr . l a K^.iku

K.JIO K-u-akil

B.I i kowr , ki

K.I n l o K.T ca kn

. N i r c hi tu Kotiy o

Takcd.i JOu.iku

K'.i n I o K.i u-iku

Yonny.ima Y.iknliin

•

W.iko Ji ioyaku

K-) 11 Id K ;i i; ;ik u

Kn-.o Kac-ikii

Sh inc t su K n t ^ W u

. •

t

t

i

i •

g

•

Sliow.i Iknko

C c r a c

.N'i t s uwa Kag Jku

Mituci,, K i n z o k u

/>,!i

y% T

(i*'n-

t;.t;̂
/' ')[(I1- /J|

't ll -rs;«©
r?c
;/'lc
fr\ •' •'•'V.-;c

i'J
. &,t

lu'l'.rl"J/Jl

6--1

•5ii&
ininy
'M- 1 4-

• JjJ.I-1

(Au

vfii
',•</.*,!y.Vi Iv

ofc

x ;\

•tt!4

y v

/ i , ;)-:•- >P--: /u" : - I l i ' l l l i ]

> i! i {.r £ ?: r o Ai . '('r i'i i ' r I )': .4 ; ! - ' ; <>'/--•- u ~c
r T y vfrj 5 wtfo Sj I j i lx. , 5 I/cm2 ff)U:.-j}-?e&

(i'/in-^W^^felUv^C ainiiv. ' .x2. ' jmin iO^:j);(;

f;.t;^ L/i. fr,v.t|:U t« G vO^^^M^U;;^!1 -iOO"C
{cMSLT /-1-^^-t r.h -;!; I, /; eo t,, ..\i.\T

, A1X i))>|;$rort-j-;;i u

S: ff -3 fc. i*}]i£ !i ̂  -^ ̂  o > -. .? - ; - i

5>--|-V±-M I-8W i: iiuj^'t/ A/ 1C J: S tfr/il *» b .JJlli t,
'^ 17mm, ^ o ^ x x y |-^ f— K 0.5

in in / i i i i n to '.! .'!.•. lit] O'JJ; 1C .i o'Cllirt/c. i/'-iSii'"f

(Au) S<?fL, ^ftHtSf. 'ifirttWKi/ii^^y I-

ffe-C^y vf-^y Lfc'&'Au ^(TLTr^-T-K

3.
A1N J l iS l i J l l iA if^Wi'tiL-K 3 lc/T<-^. ift

A1N

i-J- (AI.O,) *: A1N fc

; 9, mWA-Kft&te^tofc. AIN ilfit LTU

5.8//m coj)f2-t 7 i -y ?*:'KMia:ij!iv», ch.&r/v

5 i*tf y I- 1C AH, "-7'^ / -A-iHrKiSi: L'C 175 Itf
ir.l&itfflWL, ¥^Mft 0.8//HJ IcSX-'fSMfcLfc. N

(O 30.3 wt® lirjllffiJ.K 3-1,2 wt^ X-&S r b k^i it. Z

y # (SiO2) yf5

*. &.r AIN i:fs

>-, A1N t //-

CO) Jim

(MA) <o?K
lc-t-z, N

L-C.'irlt&t/i r:AI2O, tjj

n-"X-<fo y*, fi-fi-li A]N
27R-A1N ?]-:

Ji'fi;[covN-c

^^--bi^n
3.1 ;

Table 3. Typical properties of sintered AIN
(sintcrcil at 1800°C for SOmin in N,) .
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Kip. 1. Microslructurcs of siniered AIN w i t h 5 \vt^ various adrl i t ivcs
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of the AlN'-CaCOj system (sintered at
ISOO'C for ?,0 min in N,). -
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Table 5. Kf fcc l (if r.-.rc r : ivlh ionic radi i
on i lu ' ]'h;tsi'S m llic sinU'ivd ^invniu' i is . of
lh(; svMcin A I N - 5 \\'[!:,i rare carl l i o.xidcs
(ISOO'C for ;:o u-.i i) in N:).
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