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Rheo-casting forming process of TiB,/707S aluminium matrix composites
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Abstract: Novel reactive technique was employed in the synthesis of 7075 Al matrix composites, and TiB,/7075
semi-solid composites were prepared by rheocasting forming after flowed through two serpentine graphite channel. The
results show that the combination of particles scouring and convection lead to nucleation and globalization of the grain.
After the rheocasting process with two serpentime graphites, the mean grain size and shape factor of the 3%TiB,/7075
(mass fraction) composite are 35.7 um and 0.97, respectively. The mean grain size and shape factor of the 4.5%TiB,/7075

composite and 6%TiB,/7075 composite are 22.53 um, 0.98 and 28 pm, 0.92, respectively.

Key words: composite; in-situ reaction; semi-solid state; rheo-casting forming

F1 20 tHed 70 AEARR, &SRB AR Gl R RE,
BoAA A 21 el HAT R AR M R R A AR 2
— U ARG e [ 25 O i WU R, e
RN B3 T 5 0 2 5 L 2 K 1 B 1) 6 B K B D) e
], SXFEL S IE K T W WRCRAG . BERE %
. I, PR T — BRI TR KB Y) % (12
BRI T8, WA HIREEE ., e ik Ry
PR P (LSPSF) ¥12%,

Txxx REVE BRI, A A BE AR A

S, A FH A S B 7 A LAAS B g HEAR 2
A& kL. TIiC. TiByw ALO; MUk BT 9Ly LLNI
FEmns ML IR RECN SR gR G vERe,

[ 5 Al BRI EOCR, BAEN RSt
FIOTOL, AR AEF RIS T TiB, kXS 7075 #Hé
Gl AR, X HR AR O T & MR
TERANIORE ST, R, ASCER A 7075 45
PR 1 TiB, URL R AL 1L, K ¥4 (5 Al 1oL
Dy (S il s RGO A SOt e, EAEST R,

EEUH: BEREHATIIUR BRI B E (2009AA03Z2523); FHH T R4RHIT S s 5L 4% Bh I H (2012ZD12); T K T B/ BHE T 78— B I

H (KJ130813)
ks BHA: 2013-05-29; f&iTHHEA: 2014-02-20

BEEE: Hotd, b, dif: 15213450861; E-mail: ggs@cqut.edu.cn



1134 A G EE R

2014 £ 5 H

WFFY TiB, JHiX) 7075 50& 421l AR AR 41 21

Al

I RREH] 7075 5554, HRAHZ 635 C,
[FAHZ N 477 °C, £ 1 RPN ETR Y .

F1 7075 el A 2y
Table 1
fraction, %)
Si Fe Cu Mn Mg Cr Zn Al
0.18 026 151 0.15 236 025 552 Bal

Chemical composition of 7075 Al alloy (mass

e PR 7075 BG4S A (850 £5) °C,
ANFA 2R U RS T TIEREF ) Ko TiFq(i
I3 40>97%) H1 KBF, (573 80> 97%) R & 8, A
SRR R B, RNV ARG A 720 °C, R
RIMGARER, MAKRIEFEA TR ARAER . ¥ 670 °C
A M EHE RN TEH S 520 d 20 mm %
BIEIE (4R 400 C), WIEAEN d 50 mm. =EH
50 mm FIRU MR H13, 400 CARHR) G, SrRIEE T
FRRE, T2 1 R, I LADY
FEMEAL, UK 5o 100 t, #UE 564 30 MPa,
JESK R HEE R 1.5 mm/s, fRIE 10 s,

W AT G AT AL B, A B T2
(475 "C. 4h)+(120 ‘C. 24 h). P ERARFEY B,
BN do=3 mm [ EFAFE, TR, BT
JEARRE T kAT 20 UM 82, IF A A 4 A A

Aluminum alloy melt
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RFiE#] 29.62 pm, FEARDE 75 0.94. BBt 065
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Fig. 1 Schematic diagram of rheocasting forming process of TiB2/7075 composite: (a) Pouring; (b) Moving; (c) Die-casting
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Fig. 2 Microstructures of 7075 Al alloy and TiB,/7075 composites by extruding at 670 C: (a) 7075; (b) 1.5%TiB,/7075; (c)
3%TiB,/7075; (d) 4.5%TiB,/7075; () 6%TiB,/7075; (f) 9%TiB,/7075
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Fig. 3 Microstructures of TiB,/7075

composites by extruding after being flowed
through two serpentine graphite channel at
670 C: (a) 1.5%TiB,/7075; (b) 3%TiB,/7075;
(c) 4.5%TiBy7075; (d) 6%TiBy/7075; (e)
9%TiB,/7075
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Fig. 4 Schematic diagrams of nucleation and peeling away in channel (a) and filling process (b) of melt

BRI, LA T7 ), ATt S kL f5 gk e SPREER TN 3%TiB,/7075 178,
LEWT A7 AE R ) TiB, ok,  JSFZ5°4 900 nm( L 1E 7075 506 G MO & = 8 /D H) TiBo/7075 B4
K 6(b)). A8 I 9%TiB,/7075 & 444K R TiB, 1)Uk PR W P 3 R IIZEL, H 2 000 18K 31 9%
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Fig. 5 Tensile fracture morphologies of 7075 Al alloy and TiB,/7075 composites by extruding after being flowed through two
serpentine graphite channel at 670 “C: (a) 7075; (b) 3%TiB,/7075; (c) 6%TiB,/7075; (d) 9%TiB,/7075

Bl 6 7075 fifr e ELAEH A TiBy/7075 B A MR #5308 J5 5% s BB I S AE BRI 1L 088 IRTBOCTE S
Fig. 6 Tensile fracture morphologies of 7075 Al alloy and TiB,/7075 composites by extruding after being flowed through two

serpentine graphite channel at 670 “C: (a) 7075; (b) 3%TiB,/7075; (c) 6%TiB,/7075; (d) 9%TiB,/7075
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Fig. 7 Crack morphology of fracture in 9%TiB,/7075
composites by extruding after being flowed through two
serpentine graphite channel at 670 C
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Fig. 8 Micrographs showing distribution of TiB, particles in tensile fracture of TiB,/7075 composites by extruding after being

flowed through two serpentine graphite channel at 670 C: (a) 3%TiB,/7075; (b) 9%TiB,/7075
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Fig. 9 Micrographs showing distribution of TiB, particles in cast aluminum based composite materials: (a), (b) 3%TiB,/707; (c), (d)

9%TiB,/7075
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Fig. 10 Preliminary liquidus projection on titanium-rich side

of Ti-Al-B ternary diagram!'®
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