4 a2 a d a J @ 4
‘%ﬁmmmuwufﬁ miﬂﬁmyguazmimaﬂymzmwwmmwaimau

510 Tunoy Indafiasunsdigoz giiun

Aluey U3 lwiis Sauwag
a o a @ J
Y3yan emaasumiuia (Jaamans)
¢a a a J o
o115 Ineniinus A A3. gWa BUUM
U )
UNAaLe

9

Aav Y o a 4 [ 4 a a
\31H’Ji]ﬂﬁ]l@1/nﬂ'lﬁﬂi%ﬂ'ﬂﬁuag?ﬂaﬂ‘Hm%LﬂW'lz"U'f]\‘lWE]iclﬂaut%i’mﬂu’liuﬂﬁ]ui‘iﬁlﬁﬁ
~ a FY a AA (A 1 o o A A Y an
1/]Lﬁﬁnllix‘lﬂ’)fl'f]gglluﬂ/]N?JiiJTmLL@%ﬂlu’l@@]’N q NU TﬂEJH'IN\‘]WETNT]L@?EJ?Jhlﬂﬂ'lﬂ'J‘ﬁﬂ'ﬁNﬁ'iJ
» A [ va Y a v a s {
1YY ball-milling 3J'Wl'lﬂ'l§‘1/lﬂﬁ@ﬂﬁﬂﬂ@'ﬂ'Nﬂaﬂ'JEJ’)%ﬂ'lﬁﬂﬂ?ﬂﬂ@Llﬂﬂjﬂlﬂﬂillﬁggﬂﬁﬁui\‘]
% ;g B2 1 ] a 9 @ :/l @ Y o o
ﬂ@ﬂlu’lﬂ’ﬂﬁﬁ‘%ﬂlﬂuﬂ?iﬁ'lﬁ'll‘]J@]‘ﬂ'l\?ﬂaﬂﬁ]’lﬂﬂ’lﬂﬂl@ﬂl%i’lnﬂ WiﬁlﬂJﬂuuuﬁNVlﬂﬂ'lﬂ'liﬂ'lu'Jﬂ!W'l

v
1 @ [ 1 1 o o 1 [~
f‘ﬂllf)ﬂﬁﬁ"llfNEN!L’(JZﬂ?ﬂ’)11~|€§huﬂ1u%@i@&lllﬂﬂg{ﬂﬁl HONVINUIININMTHIAANULVIAAYD

U
E4

FUNUIFIWNAWMINAUDUY 3 99 N13ATINAOUINTWAVeIUUIALAz T UEIOUNIA
a A 1 : 1 1 wa J a
pzgiliniiine Inssaseganindevz dawadoduiiananavesnesmauss1inul Tuaou Tn
a Ia g 1 1 J
AAR2NA0IYANITAIDIINATOULUVEDINTIA (SEM) LAZIINHANITNANDINDIINDS FIAU
a a 09/’ 1 I A Jd 1 1 @ [ 1
310N TuAN TNAATUIAIAMINNUIININDTBE 11HI9 4.40 — 8.23 GPa MUBYAAVDITIOY
11229 81.0 — 150.8 GPa MIANUAIUNIUADIOOLENOY 1UTIT 1.45 — 1.84 MPam'” uaziial
<% 1 1 [ = 1 4 A Ay ya A A
ANUUTIGADEY 11T 119.1 — 163.5 MPa Hazdanudnwesmauis1lni ladauianienad
' dd? a a A a 1 A 4 a
nauATuaTIaLazvaveseymMaszgiuaradll na1ine wesmauws1in

E4
awv

g3 D(An, J(Am, ) Bauifananaangalumsided



Thesis Title Fabrication and Characterization of Alumina-

Reinforced Porcelain Ceramic Nanocomposites

Author Miss Arunothai Rattanachata

Degree Master of Science (Materials Science)

Thesis Advisor Assoc. Prof. Dr. Supon Ananta
ABSTRACT

Fabrication and characterization of alumina-reinforced porcelain nanocomposites have
been investigated. Mixed powders of dental porcelain powders and alumina particles were
obtained from a ball-milling method. A combination of Vickers and Knoop indentation
techniques at different applied loads was used as simple methods for mechanical characterization
of these porcelain ceramics. In additions, Young’s modulus and fracture toughness were
calculated. Moreover, by using 3-points bending test, flexural strength of these nanocomposites
was collected. The microstructural dependence of the mechanical properties of porcelain ceramic
nanocomposites were examined by using a scanning electron microscope (SEM). From the
mechanical test results, the Vickers hardness of 4.40 — 8.23 GPa, the Young’s modulus of 81.0 —
150.8 GPa, the fracture toughness of 1.45 — 1.84 MPa.m"” and the flexural strength of 119.1 —
163.5 MPa. Furthermore, it was found that the increase in these mechanical properties with
increasing amount and size of alumina particles. The optimum mechanical properties this

experiment is the D(An, ;)(Am, ;) formula.



