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Figure 1 (Color online) The XRD patterns of ZrsCuszs_.Fe Als (x =
0, 5, 10, 15).
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Figure 2 The HRTEM images and SAED patterns of ZrgCuss_.Fe,Als (x = 0, 5, 10, 15). (a) Fe0, (b) Fe5, (c) FelO, (d) FelS5.
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Figure 3 (Color online) The (a) DSC and (b) DTA curves of
erOCU35,XFeXAl5 (x = 0, 5, 10, 15)
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Table 1 Thermal stability parameters of Zrs Cuszs—.Fe Als (x = 0, 5, 10, 15)

Composition T, (K) Ty (K) T (K) AT, (K) " y E,(mol™) E, (kJmol™") E, (kJmol™")
Fe0 643 700 1237 57 0.520 0.372 692:+40 347+11 359+6
Fe5 646 710 1217 64 0.530 0.381 601+34 299+13 31442
Fel0 643 717 1175 74 0.547 0.394 1164427 3634 377+5
Fel5 650 715 1265 66 0.514 0.374 1063+31 288+9 30943
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Figure 4 (Color online) The DSC curves of (a) Fe0 and (c) Fel0 under different heating rates, the signals are a section of the original DSC curves
(insets), and the Kissinger fitting curves of the characteristic temperatures for (b) Fe0 and (d) FelO.

e EIL BRI ZIRZ 1175 K, JEHAEZ G &
FUDTA R 2k E AU 52 21— T B REAE, X RWZ
B @I L Ze-Cu-Fe- AU oL & . BUIRI U 22
B B AL B8 B VA T X R S < FE RS B [ 25
HAR AR A A A AR f S, BlbdE & i Fe
B EMAE BT & ZrgoCuss AL BT B 7. 3 —
T, RAEFeMCuANRIE, (H2R a8 g -
{{"—:"}Dfﬁ £f] E?ﬁ*ﬁﬁﬂ[w’m], ﬁ%%%EZI’mCUﬁ_XFCXAlsﬁ
& &P MZJLTF R A Fe-Cul T0 AH BLAEF,
G T ARERIN. BhAh, Zr, FeRIALZ A58 210 & 44 1
HHEAE F AT AR S o B A 22 F AR A A AN T4 e
T EE NPT K EE

3.2 FeB&WXZr-Cu-AlIRIEREENFMEEN
=AU

Sé{il—\lljj TE'?%%Z mmEl’*JZr60Cu35_xFexAl5 (x = 0,
5, 10, 15)G &I = IRESE N ) B4R M 28, 5245
BB, EEHSEAERT, ZFhaEf &SR0 R

H TR RIS IR, KZIN2%. i, FeOkfihfE
IR B AR s SR R R, LTI P AR A AR A
Fer BN, S4B HARAE I ERH %k TG
TR, ML MR R R E. YFe &N
10%H, & 4 I H AR B AR T A8 71, o IR
PR AR 43 5345 311668 MPafl15%. {EIIEAS TEA)
W, AEERI — 2N TR %, thobh, 2P
B4 N F7- AR i 28 Hr #R R I T PR IR A
AT N, BESOYBOK SR T BS(a) 7 HE P 8 U A2 40
W, HN 7 ERIEAE 10-40 MPax 8], REANE A I EE 2
A AN REAL R R /) T (Elastic Loading)#ll
AR NLAE B B RE IS %) PR B ) 2k 7% (Stress Drop). fifidg
e dh A A TEAR L BN, 481K I 2 1 K, 1X 3
I T BRI AR S i L N SR AR R AR
T WA R W 2 B D) TH AT RE AR 2 RE R, W]
DAL 3ok D 284 F 00 0 7 90 A (o S — AN 14 1k ) 75 3 2,
Fe5, FelOFIFel Sl GE &% FE WS (c)fin. 3
PEB R SARRE ST ARCLR, I S e B 1K, ik

286123-5



SRIEANGE. PE Bl B J)5E RO 2025 4 W55 % 5 8 MY

2500

1760

(a) FeO rer0] | (D)
Fe5 Fe15
2000 | 1740 |
— — Elastic loading
g g
s 1500 | s 1720 b \
(2] 12}
(%2} %]
£ 1000} 2 1700
n = Stress drop
500 b 1680 |
5% 0.1%
ey —_—
0 1660
Strain Strain
0.06
(c)
0.0448
0.0 0.0330
c 0.0291
-
=
o
S 0.02
0.00 L 1 L
Fe5 Fe10 Fel5

B 5 (MhEE) (a) ZreoCuss_.FeAls (x = 0, 5, 10, 15) ) TFER -4 i 2k (S AAAR A %) (b) 77 AE X BUROK 5 e B 4

VHRARATN; (¢) = AhAS [7) <6 5 O i 9 1 E 25 T oo,

Figure 5 (Color online) (a) The engineering stress-strain curves of ZrgyCuzs_Fe Als (x =0, 5, 10, 15); (b) the serrated flow behavior displayed after
magnifying the boxed area; (c) the critical plane energy density ¢, of three different alloys.
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Figure 6 The macroscopic SEM images of (a) Fe0 and (b) Fel0 after compression, as well as the enlarged (c) fracture morphology of FeO and (d)

surface morphology of Fel0.
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Figure 8 (Color online) (a) Relative frequency distributions and (b) the corresponding cumulative probability of z,,,, probed by nanoindentation for

Fe5 and FelO alloys.
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This study prepared a series of ZrgCuss—,Fe,Als (x = 0, 5, 10, 15) alloys, aiming to explore the effects of alloying
elements with mutually exclusive interactions with compositional elements, such as Fe alloying, on the glass-forming
ability, mechanical properties, and corrosion resistance of Zr-based amorphous alloys. The results indicate that the
addition of an appropriate amount of Fe can enhance the glass-forming ability, thermal stability, and plastic deformation
capability of the alloys. Among them, the Fel0 alloy shows the best performance, with a significant increase in glass-
forming ability compared to the Fe0 alloy, an increase in plastic deformation at room temperature from 1% to 15%, and
excellent self-passivation ability and higher self-corrosion potential in a 3.5% NaCl solution, indicating enhanced
corrosion resistance. The study suggests that the addition of an appropriate amount of Fe can reduce the melting point of
the alloy, thereby improving the glass-forming ability of Zr-based amorphous alloys. Additionally, appropriate Fe
alloying can provide a suitable phase separation temperature range, which is beneficial for the formation of cast non-
uniform microstructures, affecting the proliferation and expansion of shear bands, and thus enhancing the material’s
room-temperature plasticity. The research provides a reference for the development of high-performance Zr-based
amorphous alloys.

zirconium-based amorphous alloys, Fe alloying, glass-forming ability, plastic deformation, corrosion resistance
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