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Microstructure and properties of Bc route ECAP of
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Abstract: The structures and properties of 7090/SiC, Al matrix composites were studied by severe plastic deformation
through Bc route equal channel angular pressing (ECAP). Equal channel angular pressing was performed on an ultra-high
strength 7090/SiC,, aluminum alloy matrix composite. By optical microscopy, mechanical tensile test and scanning
electron microscopy, the microstructures and mechanical properties of 7090/SiC, composite were discussed. The results
show that the size of the composites is fined gradually, and the finest grains are obtained of less than 1 pm after 3 passes
of ECAP. However the grains do not change after the 4th pass of ECAP. The tensile strength increases gradually with the
addition of pass at room temperature, and the increasing degree between two passes achieves the maximum at the third
pass, is 14.3%, and the ultimate tensile strength and elongation are 338.57 MPa and 15%, respectively. SiC particles are
broken under high shearing stress, and the particle distribution in the matrix alloy is homogeneous.
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Fig.1 Schematic diagram of principle of multi-layer spray-
deposition(a) and ECAP(b)
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Table 1 Chemical composition of matrix alloy (mass fraction,

%)

Zn Mg Cu Ni Zr Al

10.15 3.63 1.80 0.15 0.30 Bal.
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Fig.2 Microstructures of as-extruded and
after different passes of ECAP: (a)
As-extruded; (b) 1 pass of ECAP; (c) 4
passes of ECAP
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Fig.3  Morphologies of SiC particles in
7090/8iC,, composite: (a) As-extruded; (b) 1
pass of ECAP; (c) 2 passes of ECAP; (d) 3
pass of ECAP; (e) 4 passes of ECAP
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Fig.4 Variation of mechanical properties of ECAP samples: (a)
Tensile strength; (b) Elongation

1 SiC RURLAS R (I RE AR, UL T I T Rl ) 24
LOE 2 IS YR, IR A b Rl
40, IXUSERCERAE AR I R PR A LR, AER A
NIRRT 5K, fea BRI . (HA2[R]
I SiC WUk 23 B BT IR v 1 RS e 1A
J s B A P ARG e A SiC BT,
K bk e sl Az g K5 (LK 5(e)A(6).

2.3 FHHTRIFMW

FEVAE SRR 1 AT 0 1 A I A L A
(AR ok — (. TWAHASHISE! R4 A OCHE 8 1
S EATZ IR R AW

i =Nkum¢ﬁ+wﬁa+wﬁu+w/m}

5



1968 T EA G ER

2008 4 11 A

Matrix

5 SRR I UURE IR S F i e RS

Fig.5 Tensile fracture surface morphologies of ECAP: (a) 1 pass of ECAP; (b) 2 passes of ECAP; (c) 3 passes of ECAP; (d) 4

passes of ECAP; (e), (f) Cracks and interfaces of SiC/matrix
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Table 2 Amount of effective strain after several ECAP
pressing

Number of pass 1 2 3 4
Effective strain 0.93 1.86 2.79 3.72

B 6 7 b 7090/SiC, A M RHEAR A1 3% s 3
PR RE RN AR AR A . NI RT DU, B
FERNAE NG R, Sl burh R g o, IR E
TEAFZRNAR Ny 2.79 BF, AHAIR 38 2 ] 11 2 L B by i
FIBE g Bk, R 14.3%, AT SR PUE RN T )5
SN AR A 3.72, MR TR R R SR N, 2 369.33
MPa, FEJEAH QI KA 1 5 B B RIRE R 9.1% .

Bl 7 s iSSP RS 5 e G K 22 Bt
RN AR AR . N AT DU, 55 RN AR A
0 I, ZEEMEIMKER 6.77%, &t —MER
B IN T)E, RISERONAR(E R 0.93 I, %K
HMEL AT BRI, 2 16.9%; A ERN AL
TEHE R, AR TR -



FISAEE 11

M, % Be BARAEARAHTIE 7090/SiC, ¥ B A% 21 K P Rk 1969

400

380F

360

340+

3201

Tensile strength/MPa

2 3 4
Effective strain
B 6 7090/SiC, 5 A4kl fifoii i il S5 250w AR (122 4k

Fig.6 Variation of tensile strength with effective strain for

7090/SiC, composites
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Fig.7  Variation of elongation with effective strain for

7090/SiC, composites
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