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Fig. 1. (a) Schematic diagram for the stress applying pro-
cedure of the FeSigBi3 amorphous ribbon; (b) metallo-
graphic microscope images of the abrasive paper; (c) optical

picture of samples before and after deformation.
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Fig. 2. (a)—(c) Metallographic microscope images and (d)—(f) SEM images of the Fe;SigB;3 metallic glasses subjected to about 5, 15,

and 35 MPa, respectively. The insets are the SEM images with high magnification.

b T BT U A AL B FSB-0 AE 2 1P 2 H O
5, WA Pt 0 8 mT  S K, BT DA B R FE RS R
(4 TR EF, B2 B D) o AN W 1] R it e X R BH AR
SO T — R BG4 T B - AR i, fig
A A5 R 4 T B o [RIs AE O B Uy, SR
SERYI T 1 & R PR A R R TR 5
P R A5 4 JR B AR M B LA TR, 18] 2(a)—(c)
JIT 7 W 5 D04 i A1 A 4 B B R T HA Ak
BY YT R R PR R4 R A X3, I A& 7= 2R B 85 )
A — 107 T AL I 5 BB A it A 224, )
JH SEM ##t— 20 WA b R THI I 30 2 57, AHNE 25
SN 2(d)—(f) Fin. 24 FerSigBis 4 @ B 1552
#| 5 MPa FIFARHE J1AF (B FSB-5 #Edh), 85 P07
BI510 A, £ 5 YA IEEE 29 2—3 um. BEE T
WA G R E 15 MPa, FE 5 I 55 Y14 T 16 1
Moy, Gl 2(e) TR FR. Dy — 21
KE| 35 MPa J7, AT LATE 4@ BB b4 1) 3R DU
F F2 5y Y)Yk AE B YAk (a1 Sk iR BV P S A8
X, 0 FE S Y Z A SRR AR AT oA ik
5Y U1 I A0 B P i 2 A 2 AR A, X R
FergSigB13 & BB R A AL )G, JRdsasil
WAL T AN AR 1y .

&l 3(a) iR FergSigB s 4@ 3% B 761t i A

[l 1 )5 /9 DSC ik, Hrid K T, () Rk
K, AR, ABTEH G A R E IR B, G R LR
I (1) FE BLRE (T,), TRk 2ENIL
PARFAAER, X SRR K5 TR I 4w B
SR ETEE BN T, 1]/ i 5 10188 Sl R AN ] [25:20],
SR, WA 3(b) s, BB (AH) B 577
A3 2 B R AR R e A, AR X T FSB-0 A
A AHE (-110.8 J/g), A JAHER ) A H HCRKE
i, M FSB-5 BEAH9-107.5 J /g, 43 BIF%E K FSB-15
#-101.6 J/g, FSB-25 [1-99.4 J /g #1 FSB-35 Y
—97.9 J/g. TEABYLTE D, BARAHE 738 5 X N T
Ji BB HE IR BT, ZEX P OL T, BN R
TS R R i A5 R L A BUE RS BB GR . Ah,
TR IS B A2 AR LS A AR AR A S e AR R 22
AR, BEAE TR DT R93E N, % g R Ao B [l 1%
BB (W 3(c) BiR), XA T FE 5 TE
Z AN E B A B, A T R s K AR
JRFY IS

SRyt — AUt A S S R B R T R AR SR (]
ARG XRD 43T [l 4(a) NEEAFEITT FergSigB 3
SIBBEEE W EE RN S(q). TT R B, S(q) ML E
q = 3.3 AMHE B ENE, BEE ¢ ERRK, HHl—
ANBEZN S I TE o DXB, ITZRINTE S(q) = 1

058101-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 71, No. 5 (2022) 058101
(a W77/ © R 2nd poak
g E AH/% M832.4»\
£ £
% é A’g g 832.2 | }
’I“cmpcraturc (f() ‘ ‘ / g31.8 s . . . 0

K3 (a) FEMASTERTIS B9 DSC ML, 1 EJE AR & T, BT A9 OR s (b) AN [RIAE 8 (0 B RO B9 LR 3G () A oy LT X 1o 48 —

U ) 5

Fig. 3. (a) DSC curves of the samples before and after deformation, the inset is the enlargement near the T, of samples; (b) compa-

rison of the total enthalpy release on various samples; (c) the position of the corresponding second peak on various samples.
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Fig. 4. (a) Structure factor S(q) of the Fe;gSigB;3 metallic glasses, and the inset is the enlarged curves around the first peak (The
data is shifted along S(¢) axis for clarification); (b) peak position and FWHM of the first peak in S(g); (c) reduced pair distribution
function G(r) of the Fe,SigB;3 metallic glasses, in which the dashed lines label the positions of characteristic peaks; (d) the differ-
ence in G(r) obtained by subtracting the data of the undeformed sample as a reference; (e) schematic diagram illustrating the ac-
quisition of angular-dependent diffraction patterns; (f) position of the first peak in S(g) obtained from pseudo-Voigt function fitting
as a function of angle, and the inset is the amplitude of oscillation derived from the sinusoidal function fitting.
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Fig. 5. (a) Volume strain ¢ of Fe,gSigB;3 metallic glasses at various pressures determined from the relative displacement of the peak
position of the G(r); (b) the variation of & with pressure.
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Fig. 6. HRTEM images of the undeformed (a) and deformed (b) Fe;sSigB3 metallic glasses. The insets are the corresponding FFT
patterns, and the yellow circles mark the regions with low brightness. Annular dark-field scanning TEM (ADF-STEM) images of
the undeformed (c) and deformed (d) Fe;SigB;3 metallic glasses.
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Fig. 7. Metallographic microscope images of the indentations for the undeformed (a) and deformed (c) Fe;gSigB;3 metallic glasses;
Vickers hardness contour plots of the undeformed FSB-0 sample (b) and the FSB-35 sample (d).
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Abstract

The atomic-scale structure and concomitant mechanical property evolution of a ribbon-shaped Fe;sSigB;5
metallic glass after local plastic flow are investigated. By using abrasive papers as a medium to transport the
pressure, the equivalent pressure on the ribbon surface is sufficiently magnified. Multiple shear bands pervading
along their surface are generated simultaneously after deformation. The densification processes triggered by the
cooperative atomic rearrangements in the short and medium-range are revealed by analyzing the synchrotron
diffraction patterns in reciprocal space and real space. Meanwhile, the local plastic flow enhances the structural
heterogeneity. In contrast to the strain-softening under uniaxial loading, these structural changes contribute to
the improvement of resistance to subsequent deformation. As a result, the Vickers hardness of the deformed
FergSigB3 metallic glass increases compared with the undeformed sample, manifesting a local strain-hardening
behavior.
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