2525-2535 PP 3 opleuds 11 oda

s—

L

SR 93y el &y s

H}”ﬁw $5ls 5 pole

http://jstc.iust.ac.ir

u%’_’;ﬂ!f:u:

055 5 Sy Gy 4 AABOBI/TIB: L 1o iy jggols ((SuilSlo plgs ol 9 blus

o2 oSl yiaz 3o lsy ool E s 6y mme [osliule e

Oyt il o saro olKils ilu slags yslid 5 olge oKl maizme o lotils -1

Oyt il Sle aio ol8iils colu (glags 5l g olge lKisls paizes (5 250 (gomeiils -2

ot il Sl o oSl we L slags 5l 5 ol (BIEES maizes )| pwlid IS aisgal 2ils -3
ol ol e s olKils i los slacs 5l g olge oalKils maioe wlinl4

a_alizadeh@mut.ac.ir 1774-15875 iy Ggaro ol #

oduSe

i wleMb!

S G P ed S e b 5 iy (SWs-3 5 in olal b albeaiS gl (oS 6 Fa, (i) @ e slace el sl
o ez 9 S gk (nl 5l Bam S ge sbml (g gy l 50) 1y e slacsenalS b alile )3 1 a5 anS o
W00 6 94 2L oy sls sliie red 4y il olo T (g Sansy ) a8 alwgay 0ud o des AABOBBITIB? > o o jemelS (Sl
5 TiO: (slo o5 15 35750 b alll (o 5lSy slaiedy ool .o aylie (TiB2 088) 5083 ageioosll 5LIT L 5 0tss TiB2 &3 s
il pshaieas welis 15 Sooe &y ids s 550 750 e b 6,51l Slibos s s Jlosl oy T 65, 1 05555 o5 i Slhkos 8203
48L515083 pgiagdl 5LIT Gl s aseiin (6 oS gl o b el j0gy (55 Lusodlol 51 Gy o plonil alassly (sl olowl 5 b yog (SelSa
ouds (6 S Sy, Wlakad plem deuge Hkaieds (Ll Ho 0l pll (6 S Az ) @ids 15 Cae 4y akBs 5 150350 e s b 000 5l dm g
e 055 s T S slogeil 5 S 5 S 5I0T 58 T 1 alisal b s i oolial o5 5,55 4213
Sl Al 5ot soapaplid onel sty @l WS 8 (s 950 badised (Sle 55 5 eaiiS o sl D) a8 s
oLl ao,ye (yieS g (S g (kS plSotil g piion a5 (6 y5bds 0 (LeoSS Sldes 5l s (S39 14 )i b TiB2 &I, Lial33l b ladiges
)0 5 (TP o it plSouil el Cwsay AAS083/AWE%TIB2 (sl (330 °C (slos ;9) oais 59 2S5 (6 Saisn ) diged ;0 o Jsb

1403/06/10 =3l 5
1403/08/28 - 5 3

OB Slguuls’

Ay 538 aey CujpelS
(TiBp) il oy a0
PR S L

5 OjerS]

el 7.6.92 5 114 BHN 470 MPa (5 ey S j3eels 03] Jsb sl

Fabrication and mechanical properties of AA5083/TiB: in situ composite by stir
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The in-situ fabrication of composites using the vortex casting method produces finer-sized reinforcements, improved
wettability, and a cleaner interface between the reinforcing particles and the matrix compared to ex-situ composites (using
this production method). The objective of this research is to fabricate and investigate the mechanical properties of in-situ
AA5083/TiB, composites produced via the vortex casting process. For this purpose, composites with 2, 4, and 6 wt%
TiB, particles were produced and compared with the AA5083 aluminum alloy without TiB,. Initially, to remove
impurities from the TiO2 and B203 powders, a preheating treatment was applied, followed by milling at a speed of 750
rpm for 15 hours to activate the powders mechanically and to form intermediate phases. After preparing the powders,
they were added to the molten AA5083 alloy in a specific stoichiometric ratio, and casting was carried out after stirring
at 350 rpm for 15 minutes. To enhance the properties of the cast parts, hot extrusion was applied. Subsequently, the
absence of TiB, the distribution of the reinforcing particles, and the mechanical properties of the samples were examined
using phase analysis (XRD), microstructural analysis (OM and SEM), and tensile, hardness, and density tests. The results
indicate an improvement in the mechanical properties of the samples with an increase in TiB; particles up to 4 wt% after
post-processing. The highest tensile strength and hardness, and the lowest percentage of relative elongation were
observed in the cast and extruded sample (at 330°C) for AA5083/4 wt% TiB,. The tensile strength, hardness, and
elongation percentage of this composite were 470 MPa, 114 BHN, and 6.92%, respectively.
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Fig. 5 Optcal Microscpe Image of the Extruded AA5083/2%TiB,
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Fig. 8 SEM Image a) Before the Extrusion Process b) After the Extrusion
Process.
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Fig. 6 Optical Microscope Image of the Cast Sample a) with 4%
Reinforcing Particles and b) with 6% Reinforcing Particles.
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Fig. 7 Optical Microscope Image of the Extruded Samples a) with 4%
Reinforcing Particles and b) with 6% Reinforcing Particles.
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Fig. 10 Results from the Tensile Test: a) Tensile Strength and b)
Percentage Elongation.
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Fig. 14 Stress-Strain Curves for AA5083/4% TiB, Samples, Cast and
Extruded at 330°C.

5 sS4y, AAS083/4% TiB2 wses 15,5 — it slo e 14 S
330°C slos o 00y 0)5).....5|

i aisai (59; » odsl Jor ar slopisejl @l 5l a4 5blen
sl 0 Jlasl oo ol 5o 5 (6550 Jolse 5 crlas Lyl b el

2531

OBl Lo 8 gy (malS ae; 51 slaails ojluil (S5 ) sladiges 55,
Sy s @lge A 50 g 4l §p0 s die LT alls o3l
Pl (281 b izmen 105 Iy (2al381 S jonalS plSoninsl 5 (ol
e 5B 51k JUES! p5lSie ane) 5 oaniS Cosls SIS G S i Jad
Al ul olay )l ay joie azms j0 g cBly il caiiSCaems Ol)d 4y

[20] s AAS083/TIB, cujsuals itS

1 —
00 2w E 2
- 3 J— g
400 4§ m—F 6
4 2
80
= 1
Eﬂ- 300
T =
2
z m
150
100
@
o
o 5 » 15 £
Elongation (%)

Fig. 11 Comparison of Stress-Strain Curves for Cast and Extruded
Samples with Different Percentages of TiB2 Reinforcing Particles.
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Fig. 15 Fracture Surfaces of Samples a) C0 and b) EOQ.
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