2184-2192 PP L ooless 10 ol

o

SR 93y el &y s

H}”ﬁw $5ls 5 pole

! http://jstc.iust.ac.ir

u‘/,wvﬁe’-%

ol B by 4 sadianslu clil Blbpgriegll co0mals Jislusy) 5 (Sl Sl (g

L.s‘:")f

#2 Sl )b ol Loy & 5658 dae

Ol csmsb (nilleal axlgs  cxis olRuils wlge ple 5 (cwdige (555 (seiils -1
O ewsh cpallial axlss cixis oKiils wlge ple g (cwaige liul -2
eslami@kntu.ac.ir VAN -FYYFE iy oo o)l #

oS>

v

alie ledlbl

g slacysgaze Jdo 4 lise mlio ;5 puiige Sy bopidle 51 (o SUIL oadio sl (o3 ae) lacyjsnals cln
b dalrass o o waz (039 Olsieas (Bn olyr DS G, jleslinal LU el ond (g gy cnl )0 ailise o
sloao o L) il LI jslae (05 ooliisl BLIIL oaiysi poaivagl] o) Cujsnals o w40 (hn 595 S5
S 5elS sleaigal “awgﬂ Solzdass slos 03gume ;0 oby b, lul b g ool &y 595 A356 posinagl] Clde ;3 (6 94 2 >
Gl Sloom, p Grzman b ool (L3 gl 5 Jup (S ga3] 5l b ol (SIS 13, (o) p g s 5l
sebay il BLIN as jo (il b as ols L sdelcwsody gl .ol plol ivg, (£9,58) oSy Sin Lawgi (6 paie U1 ol o 4
il sl 0033 5 o 590alS led plSinl S5ee Esly Coled 50 9 ATl Sgete (LAES plSoniul 5 (oD plSol s Glajes
Sil38l Sl BLI ez 0oy 6 L odiiin g8 CojaeelS jo JCLLIKs 132.3 4y BLII 50y diged gl JSWLKs 119.1 51 5y
Sl plas el BN oz 000 6 (gol> diges jo ) Jup 70.8 44 62.3 1 e il psew ool @bl i 8L
SlaS y Sis a5 ol las g by Ko sl gy 0l LA ) (sauo )0 10.9 Sgaps b diged ol jo ol LalS plSoal

ol 0als CujeralS (pl o (SWlSe (plsS demge Eely S i Jad jo (5518000

1402/03/13 ;.
1402/05/18 : i 53
Epals

55 ey Su9alS
sy Ol B
Sl olys
(s )1,

3L U

Investigating the mechanical behavior and microstructure of basalt fibers-

aluminum composite fabricated by thixomixing method
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Fabricating Metal matrix composites (MMCs) reinforced by fibers is one of the biggest issues in the
engineering in various industries, due to production limitations. In this research, it has been tried to fabricate
aluminum matrix composites reinforced by fibers through thixomixing as a novel method in semi-solid

Hardness Behavior, state and by helping shear force. For doing this, the basalt fibers (with the volume fraction of 2, 4, and 6)
Basalt Fibers were dispersed into the molten A356 aluminum and by creating the shear mixing in the range of semi-solid
temperature of aluminum, the composites were fabricated. For investigating the mechanical behavior of
fabricated composites, the Brinell hardness and shear punch tests were used. Also, microstructural
investigations and elemental analysis by scanning electron microscope were performed. The obtained
results showed that by increasing the fibers content, the hardness and shear strength were simultaneously
improved, which resulted in improvement of the ultimate strength of composite. The shear strength was
increased from 119.1 MPa (for without fibers sample) to 132.3 MPa (in reinforced composite by 6 vol.%
basalt fibers). Also, the hardness test results showed an increase in Brinell hardness from 62.3 to 70.8 Hb
in the sample with 6 vol.% of basalt fibers. The ultimate tensile strength in this sample also showed 10.9%
improvement. Microstructural investigations depicted that the formation of intermetallic compounds at the

interface improved the mechanical properties.
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Fig. 1 The used mixture device for fabricating composite by thixomixing
method, a) device image, and b) scheme of device
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Fig. 2 the fabricated basalt fibers/aluminum composite by thixomixing
method, a) casted sample, and b) extruded sample
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Table 1 The measured and calculated densities of basalt fibers/aluminum
composite by thixomixing method
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Fig. 4 The variation between measured and calculated densities in basalt
fibers/aluminum composites by thixomixing method
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Fig. 3 Schematic illustration of sample during shear in punch shear test
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Fig. 6 The force-displacement curves of shear punch test for fabricated
basalt fibers/aluminum composites by thixomixing method
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Table 2 The obtained results from shear punch for basalt
fibers/aluminum composites by thixomixing method
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Fig. 5 The Brinell hardness for basalt fibers/aluminum composites by
thixomixing method
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primary Si
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Fig. 7 The ultimate shear strength for fabricated basalt fibers/aluminum
composites by thixomixing method
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Fig. 8 The ultimate tensile strength for fabricated basalt fibers/aluminum
composites by thixomixing method
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Fig. 11 SEM images from un-etched samples, a) sample with 2 vol.% of
fibers, b) sample with 4 vol.% of fibers, c) sample with 6 vol.% of fibers
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Fig. 10 SEM images from etched samples, a) sample with 2 vol.% of
fibers, b) sample with 4 vol.% of fibers, c) sample with 6 vol.% of fibers,
(A- AlsFeSi/ AlgFe;Si, intermetallic, B- primary Si, B¢ basalt fibers)
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