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Fabrication and Analytical Characterization of 2-D Braided
Textile Metal Matrix Composites
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Abstract

A new 2-D braided textile metal matrix composite was developed and characterized. The constituent
materials consist of PAN type carbon fiber as reinforcements and pure aluminum as matrices. The
braided preforms of different braider yarn angles were fabricated. For a fixed bundle size of 12K, three
braider yamn angles was selected: 30°, 45° and 60°. The braided preforms were infiltrated with pure Al
by vacuum assisted squeeze casting. Through the investigation of melt pressing methods and the effects
of process parameters such as applied pressure, and pouring temperature, the optimal process conditions
were identified as follows: applied pressure of 60MPa, pouring temperature of 800°C. Using the
measured geometric parameters, 3-D engineering constants of metal matrix composites have been
determined from the elastic model, which utilizes the coordinate transformation and the averaging of
stiffened and compliance constants based upon the volume of each reinforcement and matrix material.
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pattern; (b) compact structure.

Fig.2 Manufacturing process of triaxial braided

carbon preform(left) and triaxial braided

carbon preform(right)
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time under air atmosphere.

Table 1. Experiment conditions for optimum

Drocess.
Az 24
7+ & (MPa) 50,60
THE R A A ZEHE) 1,23
£8LE(T) 750, 800, 900
FHAE2E(0) 400
7H 4 A&t 47

Fig.l 2-D braided textile preform: (a) schematic

Fig.3 TGA analysis result with temperature and

<n the braider yarn direction : +30° >

(b)
Fig.4 Microstructures of 2-braided textile

MMC{carbon/Al):

(a)uniaxial press

method; (b) hydrostatic press method;
(¢) microstructure in braider yarn

orientation

Table 2. Yarn architecture of braids

Axial | Braider | Braider Axial Unit. Cell
Arch. No. Size
Code Yarn| Yarn [ Angle Layers Yam hwt
(K) | (K) | (Deg.} Vol.

(mm)
ss30 1 12 12 30 3 0.3 | 496/5.36/15
ssdb| 12 12 45 3 0.26 | 4.00/7.65/1.27
ss60{ 12 12 60 3 02 |364/955/141

Table 3. Input data for model prediction

Geometric Data Mechanical Data
Arch.
Code| ta fa Carbon
Pure Al

(mm) | (mm) A Fiber b
ss30| 062 (4.20 |1 E1=230(GPa) | En=69(GPa)
ss45( 0.49 |5.78 |1 E2=40.0(GPa) | G=25.9(GPa)
ss60| 046 16.37 |1 Gi=24(GPa) V=033

G23[=14.3(GP3)
V12=0.26

Table 4. Prediction results
Arch.| Ew | Ey Ez | Ge | Gx | Gw
Code |(GPa)| (GPa) | (GPa) | (GPa) | (GPa) |(GPa)| V™
5530 [119.6] 547 | 515 | 192 | 246 | 349 | 042
ss45)1899 | 684 | 565 | 217 | 233§ 371 | 0.38
ss60|749 | 90 | 579 | 234 | 22 | 344 | o2
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