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DESCRI PTI ON  ALUM NUM SI LI CON CARBI DE COVPCSI TE AND PROCESS FOR PRODUCI NG
THE SAME s TECHNI CAL FIELD The present invention relates to an

glum numsilicon carbide conposite suitable for e.g. a base plate for
power nodule, and to a process for producing such a io conposite.
BACKGROUND ART In recent years, along with progress of high density

i ntegration and downsi zi ng of sem conductorlchips, heat is generation
anount sinply increases, and efficient _heat radiation of circuit substrates
to be used for such sem conductor chPBSCREPTEGYi red. For this reason, for
e.g. a substrate for power nodule, a ceramic circuit substrate is used,
which is constituted by a ceram c 20 substrate such as an alum numnitride

substrate or a silicon nitride substrate hawggi h insulationéfroperty
and high thermal AHYAYEIMASLEICHY GRRIHCA é%ﬁﬂ? ORyy

alum num formed on a front surface _of the ceramc substrate and-a netal
heat radiation plate nade 25 of c&ﬁ&QUQﬁN |91 mME or med on a rear surface
of the ceram c substrate. A typical heat radiation structure of
convention& 2 power nodule is constituted by a ceramic circuit

TECHNICAL FIELD

The present invention relates to an aluminum-silicon
carbide composite suitable for e.g. a base plate for
power module, and to a process for producing such a

10 composite.

BACKGROUND ART
In recent years, along with progress of high density

integration and downsizing of semiconductor chips, heat

15 generation amount simply increases, and efficient heat
radiation of circuit substrates to be used for such
semiconductor chips is required. For this reason, for
e.g. a substrate for power module, a ceramic circuit
substrate is used, which is constituted by a ceramic

20 substrate such as an aluminum nitride substrate or a
silicon nitride substrate having high insulation property
and high thermal conductivity, and a metal circuit made
of copper or aluminum formed on a front surface of the
ceramic substrate, and '‘a metal heat radiation plate made

25 of copper or aluminum formed on a rear surface of the
ceramic substrate.

A typical heat radiation structure of conventional



substrate and a base plate soldered to the circuit substrate, wherein the
. base plate is usually made of copper or alum num However, in this
structure, for 5 exanple, when a heat load is applied, there occurs such a
problemthat the difference between thernmal expansion coefficients of the
base plate and the ceramic circuit substrate causes a crack in the sol der

| ayer, which prevents sufficient heat radfation, and causes 10 mal function
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an alum num afroy-siTicon ~car € Co i S proposéd as a base plate

which has a  Lpg t X&fi‘@ségga%e EéeQBlﬁli?éa (F-,8 Eﬂét frcﬁ?nftam? 1s

circuit substrate tent cunent at ent cunen

IP- A 3509860, eeent yearsinbenie hakepshane; tonsngwey ﬁgqgl%f becores

nor e conpllcat In order to produce preaet erm ne ape, a machi ni ng

such as gri ndj [ qﬂgni dlﬁgqgg-'s t her, al ong
wth domn5|z#§gpg? %%mg%gﬂléeﬁe |tse.@§r|n or e%ét%iac |%€% E€EC|S|on
fabrication olxgnbs® #hehCaaRlat 01848V eR! apBiTRASI PRERABGRLINC ianadhesi on
of solder to a si surtface of the base plate at a tinme of assenbly, a 25

structure to ghislesotdge bacdhyeadbened bStigshl Bflerhal Bifiahslignprevent
adhesion of solder, it 1s effective to expose silicon carbide that has | ow
wettability VW:E)Qfglc:.ents of the base plate and the ceramic circuit
substrate causes a crack in the solder layer, which
prevents sufficient heat radiation, and causes
10 malfunction or destruction of a semiconductor on the
circuit.
To solve such a problem, an aluminum alloy-silicon
carbide composite is proposed as a base plate which has a
thermal expansion coefficient close to that of ceramic
15 circuit substrate (refer to Patent Document 1).
Patent Document 1: JP-A-3-509860
In recent years, base plate shape for power module
becomes more complicated and in order to produce a
predetermined shape, a machining such as grinding using a
20 tool such as diamond is required. Further, along with
downsizing of power module itself, in order to achieve
precision fabrication of a base plate and to prevent
dimension change due to adhesion of solder to a side
surface of the base plate at a time of assembly, a
25 structure to which solder hardly adhered is desired. 1In

order to prevent adhesion of solder, it is effective to

expose silicon carbide that has low wettability with



sofder, but since an alum numsilicon carbide conposite is a hard materi al
.such a nethod has a denerit that it takes a long fabrication tine in a case
of machining the conposite until silicon carbide is exposed, which |owers s
productivity and increases cost. In addition, there has been a probl emthat
residual stress is forned in the alum numsilicon carbide conposite at the
ti me of machining, which causes significadt change of bow at a time of

anneal ing 10 treat nen fter the machining. Tq.cope with this rahl em such
a method has 88zﬁeﬁsehy%iﬁlﬂﬁFcﬁnaa PEFSP%—%I ﬁqé%f?%%ﬁ4?e§° AT ame
havi ng a shape _clo t.o__final .shape,and intiliratiaon js carri out_in
advance, to ﬁ?n?mﬁggdnﬁlgﬁfaﬁilﬁ&'arsf%%ﬁlt d ﬂg\}\:/fg\?gtr ,ha\ﬁnean d|er[1“fe| Ilttr g‘t%%é:n litS i's

carried out b¥?#§%n% %Pg§Igng&%g%i ?YEB%FaiH 1aley e?%&gﬂmkﬂﬁﬁglggﬁéefen

such probl ens as separatin hé conposite from frame

after the | ”EE&nh%%’ik%ﬂu?xﬁ‘i‘i”%ﬁlﬁE% blc%?r%q%’e Gy %@eﬁﬁé%ﬁ 1to%r%i me of

separation, or e varltation O I na I mensi on al'um numsilicon

car bi de co, lgﬁ%%ﬁgggaﬁgﬁ§ggndsqB%&%%ggg hecenes |arge. Further, there has

been a pro conposite has a conplicated outer peripheral

shape, and  the cOEPQSde iich PRAUIEEhLY YNNG Bk AR e didipl1 25

shape, stress is concentrated on corner portion conposite to cause

a ot ggkogt a geeklsRy i§! eBAklehin RHRIUGAE iR SAMRRH (Rerblid € has also a

composite at the time of machining, which causes
significant change of bow at a time of annealing

10 treatment after the machining. To cope with this
problem, such a method has been used, in which a preform
is inserted in a metal frame having a shape close to
final shape and infiltration is carried out in advance,
to minimize machining amount. However, when infiltration

15 1is carried out by using a metal frame having a final
shape, there has been such problems that a step of
separating the composite from the metal frame after the
infiltration becomes troublesome, chipping occurs at the
time of separation, or the variation of final dimension

20 of the aluminum-silicon carbide composite after the
separation becomes large.

Further, there has been a problem that when a
composite has a complicated outer peripheral shape, and
the composite is produced by using a mold frame of final

25 shape, stress is concentrated on corner portions of the
composite to cause a crack at a cooling step after

producing the composite. There has also a method of



4 "producing a conposite having an outer peripheral portion made of an
.alum numalloy shown e.g. in Fig. 1, and nachining the outer peripheral
portion. However, also in this case, the difference in thermal expansion
between 5 the alum numalloy and the alum numsilicon carbide conposite
causes to | ose the bal ance of stress at the time of fabrication, to forma
crack. For this reason, 1in order to produ e a base plate having a

corpl i cated . shage. (bl hascResn;pecs RIDALY B BLRRY B3 Thalopl kgl ohaped

alunlnun}S|I| on car € conpoSite large pro

sufficiently {égggvgf' BheLPah haw! Qﬂg!oxgégm%%ﬁs b)réh i | gy.og{‘eac\'r{d‘g

treat nent, carry out a grin reat me er periphera

Shape by Usin Paghihonl PRA°oRtd BEBIAnCIRd pEGRLdngl ouLbere DagoDeAN a 15

problen1that Re proddction cost beco extrenely THE

| NVENT! O PROBLENBC10: BEcREL WEReBYoREE HHNVERTLM: Tas r?%h"s%%'ht gelbWid on has

been made considering th ove circunstances, I's an object of

the presens tRCHHLAMNLA B9 ISHN BTG 1000 af il qeompost te

suitable as e ase plate for power its production process.

25 MEANS OF SQOMbBIQaIE'EcEBQBgEM@ MaERl ¥net Ba1BnESeRl ISP At hag the

followng gists.
time of fabrication, to form a crack. For this reason,

in order to produce a base plate having a complicated
shape, it has been necessary to prepare a flat plate-

10 shaped aluminum-silicon carbide composite larger than the
product shape, sufficiently remove internal residual
stress by e.g. an annealing treatment, and to carry out a
grinding treatment of the outer peripheral shape by using
a tool made of diamond, and accordingly, there has been a

15 problem that the production cost become extremely high.

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
The present invention has been made considering the
20 above circumstances, and it is an object of the present
invention to provide an aluminum-silicon carbide
composite suitable as e.g. a base plate for power module,

and its production process.

25 MEANS OF SOLVING THE PROBLEMS
Namely, the present invention has the following

gists.



(1) An alunminumsilicon carbide conposite conprising a flat plate-shaped
.silicon carbide porous body infiltrated wwth a netal containing alum num as
the main conponent, alum numlayers nade of a material containing 5

al umi num as the mai n conponent forned on both principal planes of the

por ous body, wherein the alum numsilicon carblde conposite has side faces
formed by abrasive jet fabrlcatlon and the side faces do not have the

al um num Iayers e Qf t.

conponent. (2) The §I tj}%m r?ﬁlm Si |mc%%qclgdcg’l &gaxé%ollr{r{pgos accor délaﬁi*géht oq?%e
above (1), wh I t t al:Ri: al conponent
contaigs)fron1 %%%tzgﬁﬁggéxbo %%S%ﬁ?é%% ﬁ?gﬁ%agﬂéﬁﬁﬁqﬁ;qﬁ? silrgon car bi de
CONnposi te accqhL¢isAg rahRd RA +APQY Gkl %fn( rnl‘i\%era@d%i ! alh L YA Ni g

al um num as the naln conponent contai ns mass% of magnesi um

(4) A base pl ApleflerPOWSN G 169U He Ute LhAlUTNIR L GoMgar bi de

conposite as I'n any one the above (1) to (3). (5) A process for

produci ng {he qhmxh%wa@ |t'h%0&alﬁa%n%n%@{@%ﬂn%@%rﬂ@dﬂ?qafﬁ&’yalone of
the above (1) to (4), which conpriseS a step of infiltrating a netal 25

containing al wWiAw® 3% the RIHAuEOMRRRENWHIUD I e HilunBidfinfalibi id&Por ous
body by using a squeeze casfing nethod of high pressure infiltration

net hod. carbide composite has side faces formed by abrasive jet
fabrication and the side faces do not have the aluminum
layers made of a metal containing aluminum as the main

10 - component.

(2) The aluminum-silicon carbide composite according
to the above (1), wherein the metal containing aluminum
as the main component éontains from 7 to 25 mass% of
silicon.

15 (3) The aluminum-silicon carbide composite according
to the above (1) or (2), wherein the metal containing
aluminum as the main component contains from 0.5 to 0.9
mass% of magnesium.

(4) A base plate for power module comprising the

20 aluminum-silicon carbide composite as defined in any one
of the above (1) to (3).

(5) A process for producing the aluminum-silicon
carbide composite as defined in any one of the above (1)
to (4), which comprises a step of infiltrating a metal

25 containing aluminum as the main component into the
silicon carbide porous body by using a squeeze casting

method of high pressure infiltration method.



6 "(6) The process for producing the alum numsilicon carbide conposite
_according to the above (5), which further conprises an annealing treatnent
at from400 to 550C for 10 mnutes after the metal containing alumnum 5
as the main component is infiltrated. (7) A nmethod for fabricating an

al um numsilicon carbide conposite conprising a flat plate-shaped silicon
carbi de porous body infiltrated with a net& containing alumnumas the
mai n conponent, the nmethod conmprising io fabricating side faces and hol es of
the al um numsilidén Tégr BresessnFed P& s ngh it \Ael YrE YWi-dtledskeot or ni ng
al um num | ayers nade of a material caqntaining_alumnuma the main
conponent on SBFHlﬁﬁiﬁ@Wﬁ&Flﬁﬁaﬁ€§°6ﬁlpﬁetoa%&ﬁ RERVE | 2don W de
conposite and _not_ form ng the 15 aluningn1la ers made of net al cont ai ni ng
al umi num as tHEREFnCOBRBARESt 28n aBNge i Rge $ Y6 MR I Atp i 4 908)EOThe

met hod of fabricating an alum numsilicon carbide conposite according to
the above (7)55QHerErh 1Peninpkss aften GhecrepprésSOREadRiRHe2aBPABIYe | et

process is 20 from 200.to 300 MPa and t.h%.f&abri cation speed is at nost 100
mi i n. EFFECTS ERSTRRIPNTRRPPER"Fhd Satifidimasi®d-con carbi de conposite of

the 25 present i nti on has al.um num |.ayer made of an .al.unm num all oy
on side surfaces gp‘?t%em@mgs%éf SR 1hET 'rtkg“'ﬁalghf%rit t hat
Its dlﬂEﬂSloncgggggg g%%posite comprising a flat plate-shaped silicon

carbide porous body infiltrated with a metal containing
aluminum as the main component, the method comprising

10 fabricating side faces and holes of the aluminum-silicon
carbide composite by a abrasive jet process, forming
aluminum layers made of a material containing aluminum as
the main component on both principal planes of the
aluminum-silicon carbide composite and not forming the

15 aluminum layers made of a metal containing aluminum as
the main component on side faces of the composite.

(8) The method of fabricating an aluminum-gilicon
carbide composite according to the above (7), wherein the
pressurized water pressure of the abrasive jet process is

20 from 200 to 300 MPa and the fabrication speed is at most

100 mm/min.

EFFECTS OF THE INVENTION
The aluminum-silicon carbide composite of the
25 present invention has no aluminum layer made of an
aluminum alloy on side surfaces of the composite, whereby

the composite has a merit that its dimension change due



7 to adhesion of solder at a tinme of assenbly is little, and thus, it can
be easily assenbled. Further, by nachining the alum numsilicon carbide
~conmposite portion by abrasive jet process, no thernal stress is generated 5
by the machining, generation of crack due to release of the stress at the
fabrication process can be suppressed, whereby such a process produces
nerits that conplicated shape can be prodhced easily and fabrication tine

can be 1 edugeda 3ol WIESB RIS o WiheAldiMuUEAY) Gah CAIDIdle
P able as e.g. ‘a base p

conposite of the present T nvention 1s sul ate for

power nodul e nt i;RQg var i RY, 183eNnt Fand Lyt ugg, sem conduct or
conponent s ré‘%ﬁ‘f e s ﬁ%;%arﬁaﬁéﬁgsiet"% T BEREENBESCRYPTI ON OF THE

DRAW NGS Fi g IEYL ti san, Vi : i i dd jde
conposite pr gg&?&@&%%%gar?p uglsﬁ%m{ oﬁglgof%éﬁ%gﬂﬁﬁégﬁl%&%%% Fi g.
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2. BEST MODE FOR CARRYI N THE I NVENTION Wth respect to the process for

produci ngs t hgyy, 2 AMABHIWTR | Idedit GARIA& € UMRS (LY et d 4k (e
present invention, there is™no particular problemso long as it enploys an
infiltration iRt Redfs i itHd &d¥¥d At ion process can be suppressed,

whereby such a process produces merits that complicated

shape can be produced easily and fabrication time can be

reduced.

10 For these reasons, the aluminum-silicon carbide
composite of the present invention is suitable as e.g. a
base plate for power module for mounting various types of

present and future semiconductor components required to

have high reliability.

15
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1: A schematic plan view of an aluminum-silicon
carbide composite processed in Examples 1 to 3 and
Comparative Example 1.
20 Fig. 2: A schematic plan view of a SiC preform

employed in Comparative Example 2.

BEST MODE FOR CARRYING OUT THE INVENTION
With respect to the process for producing the
25 aluminum-silicon carbide composite employed in the
present invention, there is no particular problem so long

as it employs an infiltration method of infiltrating an



8 alumnumalloy into a silicon carbide porous body, and such an
infiltration nethod may be a nethod of infiltrating under a normal
pressure, or a squeeze casting nethod such as a nolten netal infiltration
nmethod 5 or a die cast nethod, but for the viewpoint of e.g. productivity,
a nolten nmetal infiltration method is preferred. The process for producing
t he porous silicon carbide nolded body (h@reinafter it is also referred to

as. SiC io pfegemfmu * 8P SHECUl Bsht St A d o SRR, prggyced by

known net hod or “ex can be 503 56 ng a sil¥i‘con car bi de

pomdor (herel éegn lﬁﬁﬁﬁE?gtﬁgnaﬁeg S|nt§§e %Qd% & & silica or an

alumna as a ing them an enlls preferably at at

| east 800C A§a§:’%§t§%€1 BoviRke oabﬁo%mlloﬁ%gss@l o §9%edzuent L on. 2

powder produced by a kno production net as a ase net hod or

an Acheson ”EF:QQQ ggymgﬁhoaﬁgh%}aeqs mggﬁ;te%%ettahe lﬁfqlr%qem m@é}%a

particul arly In particle size stribution, and the po

used as id i§y0n aﬁ g% ekh®aRablkCle Siche K oti%;te%f Roly exarmle a
m xed powder iIs enploye ich contains preferably from 40 to ‘80 nmass% of

a Si C coarse powds Etl%ﬁtﬁ}av'a”%oé'ﬁeivﬁ\'é%%‘i H%rftl'l(‘t&%t%'o%e ey ligast 40 um
and preferably from60 t0 20 mass% of Si C fine powder having
preferred.

The process for producing the porous silicon carbide
molded body (hereinafter it is also referred to as SiC

10 preform) is not particularly limited, and it can be
produced by a known method. For example, it can be
obtained by mixing a silicon carbide powder (hereinafter
referred to as SiC powder) with e.g. a silica or an
alumina as a binder, molding them and sintering them

15 preferably at at least 800°C.

As the SiC powder to be employed in the present
invention, a powder produced by a known production method
such as a gas phase method or an Acheson method may be
employed.

20 Further, the SiC powder is not particularly limited
in particle size distribution, and the powder may be used
as it is or used after its particle size is adjusted.

For example, a mixed powder is employed, which contains
preferably from 40 to 80 mass% of a SiC coarse powder

25 having an average particle size of at least 40 um and
preferably from 60 to 20 mass% of SiC fine powder having

an average particle size of at most 15 um.



an average particle size of at nost 15 pim 9 The method of nolding the SiC
. powder of the present invention into a predeterm ned shape, is not
particularly limted, and it nay be a press nolding, an extrusion nolding
or a casting nolding, and a shape-retention 5 binder may be used in

conmbi nation as the case requires. There is not particular limtation in
drying nmethod, and each of the nol ded proaucts of Si C powder is dried

| th | d f SiiG. . ' ' d
of "car bon and having TRGICS T ARG RS THle Baf MRk aion WIS G | e
shape by dr vi g Ap;B6 3 REEVENLEAacEUEhGE ahane,n i3 SIdR R SR DY

carrying out "the treatnent € sane nanner the drying step, change

of the shape gggiggdthgngh?ggﬁegfbgngeb?gggtﬁéﬁgﬁ gllgdug*gyaéy vent ed.

Then, the nol product o powder egrease and sintered. The

relative dens%x?g%?t Be g Qa@'i:%x%or Mo1afihe!, Lhg @ %th%_rﬂem}ét%n‘?:ri@rﬁr abl'y

within a range o om 55 to The strength of SI'C preformis preferably

at 20 leas{ 3pVRaer"RE§ BeELEEAP:Y: @bmbiAstienVBR ithd @ Yeqhigrddli Ng
strength to prevent crack at times of handling or infiltration. The

e ohy"3 pePer AN¥ERS) S ket R, g rela s g O R0,
obtai ned regapdhesachl okNenat meIpker praduche LEMBief powder is dried
alone or the molded products of SiC powder are dried by
using spacers made of carbon and having the same shape as
10 preform, whereby change of bow shape by drying can be
prevented.

Further, also in a sintering step, by carrying out
the treatment in the same manner as the drying step,
change of the shape due to the change of internal texture

15 can be prevented.

Then, the molded product of SiC powder is degreased
and sintered. The relative density of the SiC preform
after the sintering is preferably within a range of from
55 to 75%. The strength of SiC preform is preferably at

20 least 3 MPa, more preferably at least 5 MPa in terms of
bending strength to prevent crack at times of handling or
infiltration. The sintering temperature is at least
800°C, more preferably at least 900°C, whereby a preform
having a bending strength of at least 3 MPa can be

25 obtained regardless of the atmosphere at the time of

sintering. However, when the sintering is carried out at

a temperature more than 1,100°C under an oxidation



sintering. However, when the sintering is carried out at a tenperature nore
than 1, 100C under an oxidation 10 atnosphere, oxidation of SiCis pronoted
~and the thermal conductivity of the alum numsilicon carbide conposite nay
decrease. For this reason, the sintering is preferably carried out at a
tenperature of 1,100C or s |ower when the atnDsphere IS an oxidation
atmosphere. The sintering tine may be appfopriately deternined according

Lo oAt BeRel B e Bh LR onso@%da%mtﬁeer A

mat eri al put ér terin atnnsp io In

the present 8%89%#90%t§h8 #ﬁ% gh 1mls RS 1.1%bn He %ﬁhgﬁ?kéﬁgﬁk than its

f!nal dlnen5| ormdi nensionis sna final .

di mensi on, E§e§E%”‘“#8}5%ﬂi§°P &Q&H'd h80§P8§é%?n9 infiltration
S nachlned y raS|ve j et” cut Re~rs’ alumi num a ayer may remain
on one or | c f .t +C S re stacked.
Her et of or e, %Eie ?g %Er gvg eenggP§Cke pe %ggbonnn 3{6509

relimn d C t i~4gl k so that
P aly @8&;@-&%&% TRk gtezfngrgﬁh QIS Lirf \?\%ﬁd%t%dﬁg a%n%%r%@,lew

the SiC preforns have a pre Sl ze en an alumnumalloy is

infiltrated iRLOSkAeS:nBl ehREMhayOBe! AOLURRNG, det dilifriicesent

i nventi on, It IS not neCessary to use Such™a noldfranme at the tine of
'nf'|trat'Ona%bagalhgetgr%Bﬁﬁquéh% RN 3ed the USRI of sic preform,

the amount of the raw material put in a sintering
furnace, the sintering atmosphere etc.

10 In the present invention, the size of SiC preform
needs to be larger than its final dimension. If the
preform dimension is smaller than the final dimension,
when the aluminum-silicon carbide composite after
infiltration is machined by abrasive jet cutter, the

15 aluminum alloy layer may remain on one or more side faces
of the composite.

Then, SiC preforms are stacked. Heretofore, SiC
preforms have been stacked and accommodated in a
preliminary determined mold frame to constitute a single

20 block so that the SiC preforms have a predetermined size
when an aluminum alloy is infiltrated into these
preforms. On the other hand, in the present invention,
it is not necessary to use such a mold frame at the time
of infiltration since the preforms are machined by using

25 abrasive jet cutter after the infiltration, and such a
process is preferred in terms of productivity. When a

mold frame is used in the present invention, a mold frame



25 abrasive jet cutter after the infiltration, and such a process is
.preferred in terns of productivity. When a nold franme is used in the
present invention, a nold frane 11 |arger than the final dinension needs to
be enpl oyed. After the bl ock constituted by the pile of SIC preforns is
prelimnary heated at about from 500 to 650C, one or at |east two such

bl ocks are disposed in a s high pressure cloht ai ner, nolten alumnumalloy is

poured as qui gkl as,Rasehb! 2191 PaEYENL; LATRE LALUES EoprRhdtan. bl ocks,

and they are pressurize ressure o pre erably at ‘MPa, nore

referably at |ea a h I to the pores
gf 10 theySi C pre %F%g %‘@e%}ég Ieghggfgg&?ﬁin%ya llllrgblri%ceadfo%é Cjtqrat ed vmpth

the alloy. . 2 HEEBUR:S! Lkcppepanbhdey £RIPOR! LES6AGR hauingopniise surface

provi ded with™ an um nu er are obtal ne Here, in order to

remove residug ’g Sérec?r? 3:516 {te fséé‘{t Arwd b '81 5O QPe'&QﬁBSé‘&'

treatnent may be carrie anneal 1 ng treatnent as al so an

ef fect of Je'HiQﬁCngsshQEnbaﬂtBQﬁe§|UHbTHEha%hﬁmlb%%e%1Wb&h1%h?o%&kbpon
carbide conposite. In the alum numsilicon carbide conposite of the

present 'nvenﬁboauléﬁﬁyahH”bBthBhéoﬁop%§E6éﬁQ|Eeﬂ%@r@tu&%wdﬁ%btbﬁgtﬁﬁ'nt to
sufficiently penétrate into pores of e preformat the tine of

;nzglégatlon bPScRYChaAl tBREYMhRENpakkBYriaBdakenmanpredlshigy gnt ai ning from
preferably at least 30 MPa, more preferably at least 35
MPa, to infiltrate the aluminum alloy into the pores of

10 the SiC preforms. Thereafter, by cutting the block
infiltrated with the alloy, aluminum-silicon carbide
composites each having entire surface provided with an
aluminum alloy layer are obtained. Here, in order to
remove residual stress at the time of infiltration, an

15 annealing treatment may be carried out. Such an
annealing treatment has also an effect of reinforcing
joining the aluminum alloy layer with the silicon carbide
composite.

In the aluminum-silicon carbide composite of the

20 present invention, the aluminum alloy preferably has a
low melting point to sufficiently penetrate into pores of
the preform at the time of infiltration. As such an
aluminum alloy, an aluminum alloy containing from 7 to 25
mass%, preferably from 9 to 15 mass%, of silicon may be

25 mentioned. Further, the aluminum alloy preferably

contains magnesium to reinforce bonding of the silicon

carbide particles with the metal portion, and the content



mass, preferably from9 to 15 mass% of silicon may be 25 nenti oned.
.Further, the alumnum alloy preferably contains magnesiumto reinforce
bonding of the silicon carbide particles with the netal portion, and the
content 12 of magnesiumis preferably fromO0.5 to 0.9 nmass% nore
preferably fromO0.7 to 0.9 nmass% Metal conponents in the alum num all oy
ot her than alum num silicon and nagnesi Is not particularly restricted

20,008 2, UGV, Go e oinFh VB X-GRRNOE LS ocHRLACLED i, el
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al um numsilicon carbide conposite are thermal conductivity and therna

caused by the infiltration of aluminum alloy, is

preferably carried out at from 400 to 550°C, preferably
10 from 500 to 550°C, for at least 10 minutes, preferably at
least 30 minutes. If the annealing temperature is less
than 400°C, residual stress in the composite is not
sufficiently released, and the residual stress may cause
significant change of bow in the subsequent steps. On
15 the other hand, if the annealing temperature exceeds
550°C, the aluminum alloy infiltrated may melt. If the
annealing time is less than 10 minutes, even if the
annealing temperature is from 400 to 450°C, the residual
stress in the composite is not sufficiently released, and
20 the bow may significantly change in the subsequent steps.
Important characteristics of the aluminum-silicon
carbide composite are thermal conductivity and thermal
expansion coefficient. When the SiC content in the
aluminum-silicon carbide composite is high, the thermal
25 conductivity is high and the thermal expansion
coefficient is low and such a characteristics are

preferred, but when its content is high, the aluminum



expansi on coefficient. Wen the SiC content in the alumnumsilicon carbide
.conposite is high, the thermal 25 conductivity is high and the thermal
expansion coefficient is |ow and such a characteristics are preferred, but
when its content is high, the alum num13 alloy may not be sufficiently
infiltrated. The alum numsilicon carbide conposite of the present

I nvention has al um num | ayers nade of an atdim num all oy on both princi pal

pl anes of theafggﬁoagbepogh??eSﬁgghgg%ﬂygkgqﬁﬁﬁﬁtQ%%egecessary for securing

pl ating adhesivéness’a nme ating treatnent. The thickness

of these al unmi Ny ghSids S §5QLAMY Jorilacl ol e e Pref erably

at nost 100 pmin average thickness. 1f the dverage ness is |less

than 10 10 PrbyLhene! upbaummshl baanaaahhify 999003 haded oA Lakiniriposed

i n subsequent”surface treatnment suc a pretreatnent for ating, and

plating Is ”%1&8%”8?1 %thpkﬁtih%gﬁﬁqhﬁ%}ﬁ%%_e%sf Ih 0 liodideed rHesHCh a

portion in sone Cases. On the other hand, if the average thickness 15

exceeds 150 pgy uhRRukNEEPRsCXRENBILCB SRS IFS e e Rir i p1RRsapl ate itself
obt ai ned becones too high, and the reliability of the™j oining portion may

decrease. FurBﬁﬁésibgﬁeékggkﬂﬁnkﬁhbiB@“a@%ﬂ?ﬁ%% GAMASH @ @atmeh Present
I nvention has a characteristic that it does™ 20 not have alum num | ayers on

Zi SSSL aces. \Wga thetRnkssNorakuEkBUELLAYBRMON a3ed® fRCQ%e Fieta®ARL a&m from
10 to 150 um, more preferably at most 100 um in the
average thickness. If the average thickness is less than

10 10 pm, the aluminum-silicon carbide composite is
partially exposed in subsequent surface treatment such as
a pretreatment for plating, and plating is not formed or
plating adhesiveness is deteriorated in such a portion in
some cases. On the other hand, if the average thickness

15 exceeds 150 um, the thermal expansion coefficient of the
base plate itself obtained becomes too high, and the
reliability of the joining portion may decrease.

Further, the aluminum-silicon carbide composite of

the present invention has a characteristic that it does

20 not have aluminum layers on side faces. When there is no
aluminum layer on side faces, in contrast from a case
where aluminum layers are remaining on side faces, a
solder adhered to the side faces after the plating can be
easily removed, dimension change due to adhesion of

25 solder can be significantly lowers, and thus, such a
composite can be easily assembled into a downsized power

module.



wher.e al um num | ayers are remaining on side faces, a solder adhered to the
-side faces after the plating can be easily renoved, dinension change due to
adhesi on of 25 solder can be significantly |lowers, and thus, such a
conposite can be easily assenbled into a downsi zed power nodule. 14 It is
preferred that all side faces of the alum numsilicon carbide conposite have
no al um num | ayer, but in t he present inv%ﬁtion it I's not necessary that

all side faces hagye lr)so ;#%MH lay&r Hut d dé sfl_%égglgfe{ﬁ t AnSpbart of

side faces have no al'tmnd ayer since suc ructure provides a certain

effect. In th@ﬁ}[l%%ﬁ Larb]WeNd s sFlrt%f HaR koataﬂwﬁmm% P G| elfrFrr abl'y

at least 30% area of si aces have no alumhum aYér

abrasi ve J ot RHECRSRSAUR! Qheralon At 03 1l e Al st dd g bi de

conposite into mensi on, eﬁplo S abraS|ve partlcles of e.g. garnet

as an abrasi h e fe t IS
from80 to 15 %E):r?]-g %ﬁgf e?lg)g%& ?{lyu“lggﬂegelbgl 1§0 m e %fcels%a{r eﬂ%vgfaer

pressure) anddhe oH G rReed Halvd b tal%quunpq,t&yé&g éﬁq@@pgm{laatel y
determ ned g%ordlng to the thickness of the alumnumsilicon carbide

conposi te. Folstexaile pMRAdde d hieaknass &ifedthe ahumhau iigon car bi de
conposite is from3 to E mm 20 the water pressure for cut??%l is preferably
from200 to ipvention, preferably at least 20%, more preferably at
least 30%, of the area of side faces have no aluminum
layer.
10 The abrasive jet process employed for fabricating
the aluminum-silicon carbide composite into final
dimension, employs abrasive particles of e.g. garnet as
an abrasive. The average particle size of the abraéive
particles is from 80 to 150 um, preferably from 100 to
15 130 um. The pressure (water pressure) and the cutting
speed at the time of cutting is appropriately determined
according to the thickness of the aluminum-silicon
carbide composite. For example, when the thickness of
the aluminum-silicon carbide composite is from 3 to 5 mm,
20 the water pressure for cutting is preferably from 200 to
300 MPa, more preferably from 200 to 250 MPa, the cutting
speed is usually at most 100 mm/min, more preferably at
most 80 mm/min. If the pressure is less than 200 MPa or
the cutting speed exceeds 100 mm/min, cutting defects or
25 dimension difference between fabrication surface and a
rear surface increases, which may cause defective

fabrication in some cases.



300 .MPa, nore preferably from 200 to 250 MPa, the cutting speed is usually
.at nost 100 mmmn, nore preferably at nost 80 mmimn. |If the pressure is
less than 200 MPa or the cutting speed exceeds 100 nmmn, cutting defects
or 25 dinension difference between fabrication surface and a rear surface
i ncreases, which may cause defective fabrication in some cases. 15 1In
order to suppress the dinension differencelbetween the fabrication surface
and the rear surf ithin a redeterq%p%g | evel at..t tinme of abrasive
n

: : gce to supp t e o rﬂ} erenc
jet process, it i& &FFEENTe 8P ERTCE A AE Foz41%€ ST ze of an

abrasive jet cutter _or.to L ut._cutti ide.the nozzl ead is tilted
inrelation tge%wﬁgpk£heiﬁg§r&aggl8p F% F?%Et%%& g#eaﬁﬁﬁ%hﬁﬁﬁélc%%on car bi de

ati on 5Pk "t Mg an ..
of The. ai um nARFBLR BoR EaRkERELRs deusd ot A T ofe Mg dedire s

200 MPa and tp%ocg‘%%hi angsﬁggggﬁﬁv%o%og‘ge e 1ok %rb%rsikr%i 1252 the

di rensi on difrerence’betwee princi planes to be .6mMm it

is effectiye e i, e _nozz| j t .M or to
tilt a noz%legggggggsggya??égﬁggtaegoé%fgéﬁkgﬁbﬁggsggaé?g%&agk%ﬁin on

per pendi cul ar 218 YREKnofheeahlNYE TiihieCRN SEAYIAR SENTROSIL §Ageor ding to
the present invention does not have alum numalloy layers on the side
faces, wherebynt Be GaRPE3i F8LP38aR iFEf dh LA/ minum-silicon carbide

composite by abrasive jet process under the conditions
that the thickness of the aluminum-silicon carbide

10 composite is 5 mm, the water pressure is 200 MPa and the
machining speed is 100 mm/min, in order to suppress the
dimension difference between both principal planes to be
within 0.6 mm, it is effective to make the abrasive
nozzle size to be at most 1.0 mm or to tilt a nozzle head

15 by from 3 to 20° to the outside from a direction
perpendicular to a work.

The aluminum-silicon carbide composite according to
the present invention does not have aluminum alloy layers
on the side faces, whereby the composite has a merit that

20 1its dimension change due to adhesion of solder at a time
of soldering is little, and thus, it can be easily
assembled.

Further, by fabricating it by abrasive jet process,
it has merits that it can be easily fabricated into a

25 complicated shape and that its fabrication time can be
significantly reduced.

For these reasons, the composite is suitable as e.g.



20 |ts di nension change due to adhesion of solder at a time of soldering is
.little, and thus, it can be easily assenbled. Further, by fabricating it by
.abrasive jet process, it has nerits that it can be easily fabricated into a
25 conplicated shape and that its fabrication tinme can be significantly
reduced. For these reasons, the conp05|te is suitable as e.g. 16 a base
plate for power nmodule for mounting variod® types of current and future

sem conduct or ts required to ha h relj abl VPLES Now,
The present 1 hJSARS o mf%é Biter iedtls Ref oot iRk mf‘%‘waf E/BREe to
Exanpl o5, BOMAEETD Tt o SFike Hehfe e eRE LosReitatl SR, "R S
Co., Ltd. ize: 60 pm), 30 g of SlC powder B
(manuf act ur e?%zﬁ)@é e %%%fgtf Ltd.: GC-1000F, average particle

size: 10 pm and 10 9 of silica sol (manufactured by N ssan Chem cal
Industries, is Ltd.: Snowtex) were weighed, they were blended for 30

m nutes by a-?iAM %g m xer, and press-nol ded under a pressure of 10 MPa
into a flat plate shape of 190 mMmx 140 mnmx 5.0 mm The nol ded product

obtained was singgfed-ha BPeBLAPSPAGLAE:8h" w2l 198ECqkaErpRAYES MBre

detail with reference to Examples, but the present
invention is not construed as limited to these Examples.
EXAMPLE 1

10 70 g of SiC powder A (manufactured by Pacific Rundum
Co., Ltd.: NG-220, average particle size: 60 um), 30 g of
SiC powder B (manufactured by Yakushima Denko Co., Ltd.:
GC-1000F, average particle size: 10 um) and 10 g of
silica sol (manufactured by Nissan Chemical Industries,

15 Ltd.: Snowtex) were weighed, they were blended for 30
minutes by a stirring mixer, and press-molded under a
pressure of 10 MPa into a flat plate shape of 190 mm x
140 mm x 5.0 mm. The molded product obtained was
sintered in an atmospheric air at 900°C for 2 hours to

20 obtain a SiC preform having a relative density of 65%.

The SiC preform obtained was sandwiched between SUS

plates whose both surfaces are coated with carbon to be
integrated and they were preliminary heated at 600°C in
an electric furnace. Subsequently, they were

25 accommodated in a press mold having an inner diameter of
300 mm that had been preliminary heated, molten aluminum

alloy containing 12 mass% of silicon and 0.5 mass% of



20 aobtain a SiC preformhaving a relative density of 65% The Si C preform
.obt ai ned was sandw ched between SUS pl ates whose both surfaces are coated
with carbon to be integrated and they were prelimnary heated at 600C in

an electric furnace. Subsequently, they were 25 accommodated in a press nold
having an i nner diameter of 300 nmthat had been prelimnary heated, nolten
al um num alloy containing 12 mass% of siltéon and 0.5 nass% of 17

rRNES] U e QoM BRI AR 0SS o e g o o

that the alu o ey were

cooled to a reaom .t.e tur C b I a t SO, t hat
5 the thi ckneggro tot E;g%gl%&lrgﬁ %Em%ﬂay?elﬁglené&gl%&?‘%énn % l?r}ﬁ't )rgl}% l{gﬁjiolaz otrer%ied on

the outer perLphel vyal dibecalumpum raLl! GoD.carBidy egmposihs becar a

nost 10 mm the “sandw Chi pl at es’were renove € conposite was
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resi dual stres orned at the tine to obtaln an
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conposite was abricated into a shape shown iI'n y using a 1S

abrasive jet %gtlbng £oIRRY ant whed o@ée@%ie&":l i g leiyE tadmAREAST ve Jet
and und a

Cutter NO), er the conditions that e pressure was 250 MPa, the

cutting speed;¥agon0 cAFLTER OfPoRLRS bR altfe? Zlte miAe MASim, 4HE
sandwiching SUS plates were removed, and the composite
was subjected to an annealing treatment at 530°C for 3
10 hours to remove residual stress formed at the time of
infiltration, to obtain an aluminum-silicon carbide
composite.
Then, the aluminum-silicon carbide composite was
fabricated into a shape shown in Fig. 1. By using a
15 abrasive jet cutter (manufactured by Sugino Machine
Limited, Abrasive Jet Cutter NC), and under the
conditions that the pressure was 250 MPa, the cutting
speed was 50 mm/min, the abrasive nozzle size was 1.2 mm,
a nozzle head was fixed and garnet having a particle size
20 of 100 ym was used as an abrasive, the aluminum-silicon
carbide composite was fabricated so that aluminum layers
made of an aluminum alloy on side faces were completely
removed.
EXAMPLE 2
25 In the same manner as Example 1, an aluminum-silicon
carbide composite was prepared, and it was subjected to

abrasive jet fabrication under the same conditions of



a nozzle head was fixed and garnet having a particle size 20 of 100 um was
used as an abrasive, the alum numsilicon carbide conposite was fabricated
so that alum numlayers nade of an alum numalloy on side faces were
conpletely renoved. EXAMPLE 2 25 In the sane manner as Exanple 1, an

al um numsilicon carbide conposite was prepared, and it was subjected to
abrasive jet fabrication under the same cbhditions of 18 Exanple 1 except

t hat the abrasive,nozzle size ﬂas 0, 8 EXAVPLE An.aluninu%r%ilicon
carbi de compB¥fPRlGal FFEFRFeGRas Fhetﬁggéﬁﬁgewgﬁﬁ@ €asBRafPe “1,° and it

was subjected to abrasive jet fabrication under the sane conditions as
Exampl e 1 ex@8pt that a nozzle head was tilted by 100 to the outside in
relation to €§§ﬁ5§ fgr fabrication. COVPARATI VE EXAMPLE 1 10 The

al um num si | ErBi de conposite of Exanple 1 was enployed, and it was

goricated, | nt o bR oS ARl o T Bepl ARG Myl LOUONL pampuaetured by
car b de SOTDSAL 5" AReBAARESY, pb ek URpEaTE, L 2 UG (P

abrasive jet fabrication under the same conditions as
Example 1 except that a nozzle head was tilted by 10° to
the outside in relation to a work for fabrication.
COMPARATIVE EXAMPLE 1

10 The aluminum-silicon carbide composite of Example 1
was employed, and it was fabricated into the shape of
Fig. 1 by méchining (HX400iF, manufactured by Kitamura
Machinery Co., Ltd.).
COMPARATIVE EXAMPLE 2

15 An aluminum-silicon carbide composite was prepared
in the same manner as Example 1 except that a flat plate-
shaped SiC preform having dimensions (unit: mm) shown in
Fig. 2 and a thickness of 5.0 mm was employed, and it was
subjected to abrasive jet fabrication into the shape of

20 Fig. 1 in the same manner as Example 1. On side faces of
the aluminum-silicon carbide composite of this
Comparative Example, aluminum alloy layers of 1 mm thick
were present.
EXAMPLE 4

25 10 Each of aluminum-silicon carbide composites of

Examples 1 to 3 and Comparative Examples 1 and 2 were

prepared, and an average time required for fabrication of



Fig. 2 and a thickness of 5.0 mmwas enployed, and it was subjected to
abrasive jet fabrication into the shape of 20 Fig. 1 in the sane manner as
Exanple 1. On side faces of the aluminumsilicon carbide conposite of this
Conparative Exanple, alum numalloy layers of 1 mmthick were present.
EXAMPLE 4 25 10 Each of alum numsilicon carbide conposites of Exanples 1
to 3 and Conparative Exanples 1 and 2 wel® prepared, and an average tine
required for fabrication of 19 conposite was neasured._ Further, the size

di fference BIRRTILS AR BRREVERT - plEAdLeH+ &he e 3t i T Swer e
measured and their average S calcuiated. gach of t?e alum numsilicon
carbi de co W& OfF OIS QAT PSS A DT at FRELER B e¥e®and 2
fabricated was subjected to an el ectrol ess niﬁkeL ﬁ% ting treatnment, to
forma plat i 9 S REF T EREAFE 1 RS Srbmrhahffayer nade of an
al um num al | oy. q%&e ently a,commercial alumnymnitride _circuit
Substrate (si ve:EAG1 135 GhadatuiiAERUF At EPBACHYP BRKPORRGARE SRoGYo
Kabushi ki ggish S 4oi$ed ¥A h an a{unin%g}siiicog carbjde conposite
subj ect ed t SRETRYSRIL gratT T reJPRRRREHYE TRTPRIGR 2ufBltfc sol der
cont ai ni ng f.l ux q$v'n the . sane size as the alumnumniiride,cjrcuit
Substr at 6 af 1 i (Rt eote T pfy IR LFelroThes harkehoRtek i
nunber of alum nun.si 1 1con: Sah bl Ag) COMRYS 468 W0ECE NAVEhick on the
aluminum layer made of an aluminum alloy. Subsequently,
a commercial aluminum nitride circuit substrate (size:

10 120 x 80 mm, manufactured by Denki Kagaku Kogyo Kabushiki
Kaisha) was joined with an aluminum-silicon carbide
composite subjected to a nickel plating treatment by
using an eutectic solder containing a flux having the
same size as the aluminum nitride circuit substrate and a

15 thickness of 200 um, and after they were bonded, the
number of aluminum-silicon carbide composites which have

side faces to which solder was adhered was measured.

Table 1 shows the results.



sige faces to which sol der was adhered was neasured. Table 1 shows the
results. 20 TABLE 1 Front-rear Fabrication Adhesion of dinension tinme per
a solder difference conposite Number of mmmn conposite Ex. 1 0.73 23 0
Ex. 2 0.52 21 0 Ex. 30.46 30 0 Conmp. Ex. 1 0.18 1260 0 Conp. Ex. 2 0.05
18 3 I NDUSTRI AL APPLI CABI LI TY The al umi numsilicon carbide conposite of the
s present invention that is fabricated b¢%abrasive jet cutter, has merits
that form ngqu3 Eg racks caused by release of stress forned at a tine of
fabrication pr essed, and that a conplicated shape can be produced
easily, and the conposi tq:-mmdule@ran ef fegbribatidhe tlo fabr| cation finme is
reduced, arjd accordingly,qidishs LHPOSi t €| ¢ fmelSpdieaas € P{ji ea“tf%féé’%l atte for
power nodulfe for mounting fﬁggéﬁg@uctor ggﬁ@ggggés reCQQQﬁﬁﬁo have {hi gh
reliability. is The entire—dtsclosure—ofJapanese—+Paternt—=A %Eéfdéf”
mm min

composite
Ex. 1 0.73 23 0
Ex. 2 0.52 21 0
Ex. 3 0.46 30 0
Comp. Ex. 1 0.18 1260 0
Comp. Ex. 2 0.05 18 3

INDUSTRIAL APPLICABILITY
The aluminum-silicon carbide composite of the

5 present invention that is fabricated by abrasive jet
cutter, has merits that forming of cracks caused by
release of stress formed at a time of fabrication is
suppressed, and that a complicated shape can be produced
easily, and the composite produces an effect that the

10 fabrication time is reduced, and accordingly, the
composite is usable as e.g. a base plate for power module
for mounting semiconductor components required to have

high reliability.

15 The entire disclosure of Japanese Patent Application
No. 2006-130044 filed on May 9, 2006 including
specification, claims, drawings and summary is

incorporated herein by reference in its entirety.



No, 2006-130044 filed on May 9, 2006 including specification, clainmns,

drawi ngs and summary is incorporated herein by reference in its entirety.

21 CLAIMS 1. An alumnumsilicon carbide conposite conprising a flat

pl at e-shaped silicon carbide porous body infiltrated wth a netal

contai ning al um num as the main conponent, 5 alum num | ayers made of a

mat eri al containing alum numas the mai Alconponent fornmed on both principal

pl anes of the porous body, wherein the alum numsilicon carbide conposite

has side faces forned by abr asive j et CLAZYPi cation and the side faces do not

have the alum nym 1 ers e of a:%$H€ contalntng alumnum as the main
e

conmponent . 2 Tﬂglaﬁ 1o &R conpBsrt eaﬁ%%?ﬁ}ﬁbngo Claiml1,
wh inth t al th [ t f 7
o 25 massortdr i F “%1 aseﬁ&mczcr“rﬂ‘rﬁaaﬁs m%m”%%ca“u% SElieais AT A
according to . gia|n1 or 2 wherein the .netal cont taini g alunlnun%as t he
mai n corrponé‘ﬂt GhiMf R (SBH DR "’Ohgnlrfh%o/a%f TefhES i CAIP AN base pl ate

for power ule conprising the 20 alunlnun} | i con_carbide, conposite as
et i hed P S EHEM S et (o 3 RS < G8e RN CRLERTRST 1S

%F(r:nhnum S| I1:'hCOrr]nacl‘fir{ bc%odmeponen O;‘:SOJ.Imecile %ot%dpf{]ng{lﬂafnglgﬁeg gf rTt':':'héL to 4,

porous body, wherein the aluminum-silicon carbide
composite has side faces formed by abrasive jet
fabrication and the side faces do not have the aluminum
10 layers made of a metal containing aluminum as the main
component .
2. The aluminum-silicon carbide composite according to
Claim 1, wherein the metal containing aluminum as the
main component contains from 7 to 25 mass% of silicon.
15 3. The aluminum-silicon carbide composite according to
Claim 1 or 2, wherein the metal containing aluminum as
the main component contains from 0.5 to 0.9 mass% of
magnesium.
4. A base plate for power module comprising the
20 aluminum-silicon carbide composite as defined in any one
of Claims 1 to 3.
5. A process for producing the aluminum-silicon carbide
composite as defined in any one of Claims 1 to 4, which
comprises a step of infiltrating a metal containing
25 aluminum as the main component into the silicon carbide
porous body by using a squeeze casting method of high

pressure infiltration method.



cogprises a step of infiltrating a nmetal containing 25 alum num as the main
component into the silicon carbide porous body by using a squeeze casting
met hod of high pressure infiltration nethod. 22 6. The process for
produci ng the alum numsilicon carbide conposite according to Caimb5,

whi ch further conprises an annealing treatnment at from400 to 550C for 10
m nutes after the netal containing alum A2m as the 5 nain conponent is

infiltrated. 7. Ahnethod for fabric tlng an.alu nun}5|llion car bi de
conposite coﬂprlg RgPLOFFEE HPLt BTSHUGEHIsFPPCB u@éPHWdél p&P8us body

infiltrated with netal copntaining.,al um nu nent,
et hod conprF&Fhikds AErTeat e 1060 LA 0o horuliEh FRTbRaE
al um numsilicon carbide q$g+|te by a abrasive jet process

or m
al umi num | a5RFRTHERR R %n%% P%ItE%ﬂFﬁ?ﬂFn@taFEﬂWnﬂ akot R0 of |ﬁ°r

conponent on oth r|nC| nes E um num - silkicon caég

conposite ant HB} %?%1% ?uﬂ?ﬁﬁ%1?gn 3§8i§9na&8m6P“§ /€t afScont ai ni ng
alunlnun1as t he main onent n, aces of the conposite. 8. The

met hod of° fa%?f%af?%%oﬁ. aluﬁ1 ﬁ% g% car bi de conposite according to

Glaim7, whopein,tgg.pgae gggkgﬁglwgg%gagssamlggmt 03 3l asiovgiel, process

is 20 from2 I'on~spée at most S i n.

composite comprising a flat plate-shaped silicon carbide
porous body infiltrated with a metal containing aluminum
as the main component, the method comprising fabricating

10 side faces and holes of the aluminum-silicon carbide
composite by a abrasive jet process, forming aluminum
layers made of a material containing aluminum as the main
component on both principal planes of the aluminum-
silicon carbide composite and not forming the aluminum

15 layers made of a metal containing aluminum as the main
component on side faces of the composite.
8. The method of fabricating an aluminum-silicon
carbide composite according to Claim 7, wherein the
pressurized water pressure of the abrasive jet process is

20 from 200 to 300 MPa and the fabrication speed is at most

100 mm/min.





