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ABSTRACT Different volume fractions of 304 stainless steel capillary tubes/ Zrs; sCuygsNisAlj2Ag; metallic

glass composites were prepared using infiltration method. Their properties and deformation behaviors were

investigated systematically. The mechanical properties were performed on materials test machine. Surfaces and

fracture morphologies were examined using white light interferometer, X-ray 3D imaging and SEM techniques.

The results show that the ductility of composites was improved. Its compressive strain reaches 22% when the

volume fraction is 34%. The deformation involves obvious work hardening. The amount of work hardening

depends on the content of tubes. The composite fails in the shear mode along 45°. The split and debonding of

tubes and interfaces act as the propagation way of crack. The amount of shear bands increase as the volume



A% ACTA METALLURGICA SINICA

fraction increases. The shear deformation of amorphous in tubes falls behind that out tubes. The work will enrich
the ductility mechanisms of amorphous and promotes the application of amorphous.

KEY WORDS Zrs; 5Cuy65NisAlj;Ags bulk metallic glass, 304 stainless steel capillary tube, shear band, work
hardening
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Kl 1304 RNEBAN BN/ Zr53.5Cu26.5Ni5A112A¢3 AEAE &4 EHE SEM 4
Fig.1 SEM images of 304 stainless steel capillary tube/Zr53.5Cu26.5Ni5A112Ag3 based composites with different
volume fraction of 304 stainless steel capillary tube
@)34% ((b)30% (c)24% (d)18%
(e) side surface of sample in Fig.1a  (f) interface of sample in Fig.1a
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K2 =R 304 ANEEN BN/ Zrss sCuze sNisAlinAgs TE i B A 4RI A 45 1Y 5 - Wi AR i 2k
Fig.2 Quasistatic compressive stress-strain curves of the 304 stainless steel capillary tube/Zrs; sCuyg sNisAlj,Ags
based composites under room temperature (BMG—bulk metallic glass, arrow shows the division of I and II)

1 ARG 304 MEINBANE/ Zrs; sCuse sNisAlpAgs ARG G AR ) 5 1 fg
Table 1 Mechanical properties of Zrs3 5Cu,g sNisAlj,Ag; based bulk metallic glass, 304 stainless steel capillary
tube/Zrs3 5Cuye sNisAlj,Ags based amorphous composites

Material Ve /% Ry / MPa Rpco2 / MPa e/ %
BMG - 1911 - -
BMG/Steel 34 1831+18 696+7 20+2
BMG/Steel 30 1619+16 723+7 152
BMG/Steel 24 1582425 996+9 1143
BMG/Steel 18 1340+26 1037+10 10+3
Note:

Vi —volume fraction, Ry,c—fracture strength, R, ,—yield strength, e.—compressive ductility
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Fig.3 SEM images of the 304 stainless steel capillary tube/Zrs; sCuye sNisAlj,Ags based composites after

deformation

(a) randomly arrangement  (b) unidirectional arrangement'*”  (c) compressed sample!*”’
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i) SEM 14
Fig.4 SEM images of side surface of stainless steel capillary tube/Zrs; sCuye sNisAlj;Ag; composites containing
34% (a), 30% (b), 24% (c) and 18% (d) capillary tubes after compressive strain of 5% at room temperature

2.4 MRS IE R BT O30

TEHL 304 AN B E AT HON 34%I, FPRIAS AR TR B (0, 5%, 10%F1IT ) 00 1T 3 kA T WL 4%,
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BAENGESAN L G FORL P gl s, BB Wi . A R (E 6d). e T
AT T 45 5 IR 46 7 04T SHE AN G 10 304 REBABANE/ Zrss sCuge sNisAlpAgy AR RS
FEALASTE R 10%), TTRUABL/INE G213 I AN, 304 AEAE A1 AR ™ (18 Ge).
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Fig.5 SEM images of side surfaces (left) and the corresponding schematics (right) of the 304 stainless steel
capillary tube/Zrs; sCuy6 sNisAlj,Ags based composites after different compressive strains of 0 (a) , 5% (b), 10%
(c) and fractured (d)
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Fig.6 SEM images of fracture surfaces of the 304 stainless steel capillary tube / Zrs; sCuy sNisAlj,Ags based
composite containing 34 % capillary tube: (a) low magnified image (Inset is 3D transmission X-ray micrograph)
(b) high magnified image (c) high magnified image of amorphous matrix (inset is SAED pattern)

(d) high magnified image of tube (e) surface mapping
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