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Micromechanical Model for the Consolidation Behavior in SiC-Ti Metal Matrix Composites
Jun W, Kim', T-W. Kim™

ABSTRACT

Densification occurs by the inelastic flow of the matrix materials during the consolidation processes at high
temperature for MMCs, and the results depend on many process conditions such as applied pressure,
temperature and volume fraction of fiber and matrix materials. This is particularly important in titanium matrix
composites since material failure may occur by either the applied conditions or microstructural parameters
through the processes, and thus a generic model based on micro-mechanical approaches enabling the evolution
of density over time to be predicted has been developed. The mode developed is then implemented into FEM
so that practical process simulation has been carried out. Further the experimental investigation of the
consolidation behavior of SiC/Ti-6Al-4V composites using vacuum hot pressing has been performed, and the
results obtained are compared with the model predictions.
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Fig. 3 Schematic diagrams showing (a) fiber and matrix arrays,
(b) rectangular unit cell-model, and (c) triangular unit
cell-model for FEM simulations.

N

1321 ¢o g3 AAHE AIYA R 71T B3A
g 1AMz FAR olFoAY o FeE o AX
£9 ol whet @Ak @0k & AFelAMe FFF B4 &
ol g% ZetF e FetasdY e Fo) g OgF
AAge BEY ons RAINFE Pol T BA S
g Aze] FALAAA I A5 JHEE ¥
d T A=EF 3o

24 wotRA S8

B4l A¥E A% 2AALY /1AAs2 HEL Fig
3@et 2ol ued 5 e ZaFHd wE FARAAL
e Agsd uAHE $3e4 TZIUQA ABAQUSSH
UMATS AF3todch sfiol oj8d EdL Fig 3(b) ¥
©9 Zo] ZIaR9 skt JuE nysld A7
2 oAkzt el JE-Ad 2dE pAdsigch Az 71E-A
Ede 500709 HHEREE 4-43F 84 a3 AR 7B
A 2Ee 37009 QA48 ALgEd 7 J|XAEE F
Zgstdth ZRAEE ZAZ nesHn dfe Aok

FA<Q HEANYE JuE sMsglon 7)satEd o
A€ neste] 7E-A 2499 H2F R HAEL 2
Fteol dis) Ao r FTEHEHJR BAAL A
29 BF AAWEY wkEASFE Nicolaou F{13}2] Z}e}
Hug A8 343k 018 AFSEeh 39 JE-d v g
o] g3te] Aitel= 7sEAY AuiE RE BA
7] UL, R, B NE-A 29 3FWe A disp
o] &3te] th&¥} o] TF & Ur}

to P mlo

R = t[oillRlnl + 271'[;,)” (17)
(2, +t,, —disp)l

A5 APFEE vehde R 22 A9)9 Aan =
T FYY e EHetm, 9714 AAS PGS 4
A AN =g wgoz AHAYES ol 43t AN

1200 —

T T 1 T T
50T I temperature {80 _
T 800 . 3
2 o ressure 160 2
€ 600 |- P S
o P 402
400l 3
e . L)
200 |- +20
[ - ; I | I 0
0 10 20 30 40 50 60 70 80
Time(min)

Fig. 4 Consolidation cycles for VHP test.
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Table 1 Mechanical properties and specifications for SiC fiber and Ti-6Al-4V foil
Material Name(type) Producer Dimension( 2 m) UTS(MPa) Modulus(MPa)
SiC fiber SCS-6 Textron 140(diameter) 4000 400000
Ti-6AI-4V foil AMS9411F RMI Int. 80~120(thickness) 101-228 1029
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