B — % 5]

HtimCE S

i 84 RLFERIE T v AL D
R E A B ORRIRR Rt 2 B9 D 5

AR R PR B TSR
PRAk > A 7 LR - ER AR PR SRR AR

X YUHE v UL
Nur Zalikha Binti Khalil

MARBEIEE, SRS LA"RE, #EEeb3 6, EHERko=7%y b
A TORBBARETH D Z L2 80D, TEMTES L LT A HEIFTHL. —FT,
D BIRE Tk & ik U CEMEREIR SR EECH D Z EFRETH 5. BIEIK T O FIR 3Rk 4
THHH, FlzIZEBEMEHC B W IO S, HAAETIIEA R COEAR
BICERLT, BEEINTFET DI ENZOERERTHD. ZORKE RFEICK LT,
ARFZECIE, FEHRORI FIcER L, Fix D/RT A —2 2T 5 2 L1 k- CHEEH
MELOBMBIFrE A2 GBS 5 2 LA HRE LT

A A & (SIC) X EiRFrE & MHEREICEND Z LI B O0BIZHEHR STy
%. SIC ZE@EAME (8 2700C) TH D=0, AN TITMRIEEEICLVIThbR DD
NI Td B, SIC ORERETENZ Lz, ISHARROND Z L NBETHDH. K
CTUE, SIC DRLESAI NG, REEEMECIEER AR EONRT A =22 i L, ZhEih
DIRT A= ZPREREPEIC RIET B OW TG 21T o7, AB=I NIV 718D
T2 ORIE A %A 5 SICRZER L CHE Y 7 XA~ BEkt (SPS) THERE L, FHXIHE
& T IR HIE I X 0 BEREME A2 SR L 72, OGS, WIS K O AE %4y k& %9 Coefficient
of Variation (Cv ) 723m\oRD J7 D3 Bt % OFRHE I m <, B R EDS B L7 2
LMD, HIHEIMARD CvAED RN BEREMEDIRIE L 70D Z & &2 RWZ LT,

MARGEIEZFIH U728 LRSS B O AR SIEE R & 5. 2, &
EHEMEMEEGI T2 e TlEL ERA ST L bIC, BEMEZRY FU—2RRIC
BTS2 L TISHERRERSEENHE SN D LW H LWEEREFIETH 5.
KL TIE, M7V 2=, KFEHAE L7z SiC, 72 b NT Si 2 HWT, Al-SIC %
72 HONT ARSI ROBEELIZOWTHRET L2, Ah=H IV 7% FNT Al HEREEHRIZ
SIC iR & 5L Si MR EZHSITAE ST T 52 LT, SICH DV S ZEE &
L%y hU—2 Rk E R T 52 LN TE . fx ORFHT L0+ 7R EEE R 5 72
D HIREN B2 5% A2 L, AI-SIC 72 5 TONZ Al-Si OB G A4k & B Rt o ck
TR LTz,

AW CIE, HEEAMEHIRL FRRHIET 5 2 &1 & o THESE AR OB ReE o 18] E
W L7z,



[k — 2 5]
Abstract of Doctoral Thesis

Title : Study on Improvement of Mechanical Properties in
Structural Materials by Particle Size Control Process

Doctoral Program in Advanced Mechanical Engineering and Robotics
Graduate School of Science and Engineering

Ritsumeikan University

X HWUH Erras HUL
Nur Zalikha Binti Khalil

Owing to its many advantages like the ability to process high-melting point materials, synthesis
alloy/composite materials, and ability to obtain a near net shape product for complex materials,
powder metallurgy (P/M) has been utilized in many industrial fields. However, when compared to
other route, (P/M) route suffers in terms of securing good toughness properties in the final product.
There are various factors attributing to the lacking of toughness in structural material. For example
in high-melting point materials, it can be attributed to the poor sinterability while for composite
materials, the remaining pores due to the poor joining in the boundary of the involving elemental
might be the contributing factor. Focusing on the particle size of the base material, this thesis has
described the works conducted to improve the mechanical properties in structural materials by
controlling various processing parameters.

Silicon Carbide (SiC) ceramic has emerged as a very promising material due to its many
exceptional properties like high thermal and corrosion resistance. However, due to its high melting
point (approx. 2700°C), SiC suffers from poor sinterability that has limited its widespread
applications. Therefore, an investigation has been carried out to clarify the relationship between SiC
sinterability and mechanical properties with dispersion in particle size distribution of the initial
powder. Several sets of powder having different particle size distribution with different variables
(e.g: mean particle size and standard deviation) were prepared by mechanical milling followed by
spark plasma sintering to make a compact. The sinterability and mechanical properties of the
powder compacts were evaluated. A statistical parameter namely, Coefficient of Variation, Cv has
also been introduced to best describe the relative dispersion in particles size distributions having
different variables in such that the higher Cv value indicates higher relative dispersion in the initial
powder. It is found that the sinterability and mechanical properties of sintered powder compact is
improving with the increasing the Cv and it is envisaged that it is due to the enhanced packing
structure in the initial powder.

Harmonic Structure concept is a new powder metallurgy fabrication approach for synthesizing
structural material with superior mechanical properties. Essentially, it is a network structure of soft
phase, which is enclosed by three dimensional interconnected network regions of hard phase
structure which is proved to be effective in improving strength while inhibiting the stress
localization in structural material. In present thesis, a network structure of hard phase network
structure consisting of SiC/Si particles enclosing soft Al phase has been achieved by subjecting pure
aluminum with SiC/Si particles to controlled mechanical milling followed by subsequent sintering to
fabricate AI-Si and AI-SiC composite alloy. It has been discovered that these structures has
successfully exhibited significant improvement in strength while retaining sufficient ductility.

Focusing on the particle size control, this thesis has described the works done to improve the
mechanical properties of structural materials by controlling various processing parameters.



