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Fig.1 XRD patterns of Zrs7 xCussAl;Yy alloys
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Fig.2 SEM micrographs of Zrs7 «CussAl;Y«BMGs: (a) x=3, (b) x=4, (c) x=5, (d) x=6, (e) x=7, and (f) x=8
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Fig.3 DSC curves of Zrs7 xCussAl7Yx BMGs
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Table 1 Thermodynamics parameters of Zrs;_xCussAl7Yx

BMGs

BMGs TJK  TK  TolK ATJIK Ty

ZrysCuseAl;Ys 645 712 958 67 0.673
ZrypCuseAl;Ys 650 721 969 71 0.671
ZryCuseAlrYs 667 735 984 68 0.678
ZryoCuseAl;Y7; 658 714 989 56 0.665
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Fig.4  Compression stress-strain curves of Zrs7 «CussAl7Yy
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Table 2 Mechanical properties of BMGs of Zrs7_xCussAl7Yy

BMGs Load/kN on/MPa el%  HV/GPa
Zr4CugsAl7 Y3 22.46 1803 2.18 5.22
Zr3CugsAl7 Yy 23.04 1841 2.36 5.31
ZrCugsAl7Ys 23.37 1872 2.70 5.34
Zr;CugsAl7Ye 23.61 1899 2.61 5.39
ZrCugsAl7 Y7 22.82 1827 2.45 5.30
Zr3sCugsAl7Ys 22.59 1807 2.31 5.28




+ 430+ W S EM RS T

46 %5

1445 1899 MPa (Y=6 at%) Ji5 ¥ & 1807 MPa, i 5hiE fE
4 5.06%; 4 NS M 2.18%38 & 2.70% (Y=5 at%) &
B2 2.31%, JEEHIEEE N 19.3%; 4 FCA# M 5.22 GPa
/i 5.39 GPa (Y=6 at%) i [% %% 5.28 GPa, i ))& £ N
3.15%. BEE Y SR, &4 R0AERE KA
G, 3 at%5 8 atvY & = FE ) XRD 43 T Kl |
HEAR > B4l g, 3B G SR B S R R D =
SEGRAH, IXEE A AH AR O M RE BRI T
FERN, 8 F R A e A A S R R
#Hm T HBSHANW.
2.5 FREESHETORIR

ZI‘47,XCU46A|7YX(X:4~7)j(ﬁ%3”5 %Eggﬁﬁfi H,
B 5 K 45 77 170 20 )% 45 <F 77 1 BfG i 0 e R ke, Il
MR RSB 5 fras . AL, 2 W i o' i~
B, G HBAT KSR AERE, X SRk 4R TERE 5 BY
Iy B4 F& J7 1A 6E R, 3 B R BRI 34 7R 1 B8
T P9 R A= 4l B U] R AR T L 2

1 4 atoeY & mARAE AT 1 4L (A 5 ST AT ik
g E, A KEBSE. /NS BCRITR, WK 5a
Sk BT EE I B A 7R TS [R] 1 T S4B B T A
B2 1L P R SN N E | e A N o P S
X ESEIR SRS 7 M4 R 459 7 R AR, g
JR IR, T8 BB RS 1~ AT Bk 48 IR AR S0 B 5 (1
W, RS AR I U X OR AR, TR,

BRTGIER| RN, KAEXSIWR, BT
FREEBN B A ARAE LT, H ik 48 77 170 5 R RO A ik
AL — 5. 5 at% Rl 6 atoY & &R W D4
B RN K IRTESCH B, Il Sb A1 5e
iz, R BRAR & W RAT BN A R T
Y &Y 5 at% Al 6 at% ) & & B A R A AR ST e
TP S AR A, sk b i, AN
Y 5] B, DR T A H 4 i 2R 30 35 50 I RARFAIE . 7 at%Y
&R T DGO ST K EOIRTERE . HREAM
XK TR B St TR (1 Jfg 1 B 2 RS AAE 0 1 5 s

3 S5

Y ] Zr-Cu-Al W, & &k RIBELFE 5 A A7 4
P, AERUSIRIC, G S A A MRS T A8 g ] A5 b
(] Gibbs H HIBEREAK. RN, Y BIIAfE& &k R4
JCIRFIIMEBRGE M 5%, WMAR T BE M, A
A T & SIS ESA R IEZS BZKER, EHA
T R T AR REAESS. Y B Zry Cu K&
Al Xt O BAG B RR SRR ), TER 1% B e R A R
B2, T O A% A 4 R I AR S R g 77 3 PR AR AL,
DRI, BRI ON AR (0 Y 0 A B v S R R ) ) A
A 0T B 8 e B B B BT R SR A R e, ) S
e, $emik RS REE T .

B 5 Zraz«CussAly Y KR & A 4 1 1R 50
Fig.5 Fractured surfaces of Zr47 «CussAl;Yx BMGs: (a) x=4, (b) x=5, (c) x=6, and (d) x=7
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Effect of Yttrium Content on the Glass-forming Ability and Mechanical Properties of
Zr,7;,CusAl;Y, Bulk Metallic Glasses

Wang Yuan*?, Zhan Zhaolin ?, Yu Xiaohua?, Zhang Ling?
(1. Southwest Forestry University, Kunming 650224, China)
(2. Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Zrs7 xCussAl7Yx (x=3~8) bulk metallic glasses (BMGs) were prepared by injection in copper mould with arc melting. The effects
of Y content on the glass-forming ability (GFA), microstructures, fractured surfaces and mechanical properties of the alloys were
investigated by X-ray diffraction (XRD), differential scanning calorimetry (DSC), scanning electron microscope (SEM), compression tests
and hardness tests, respectively. Results show that Y content has an evident effect on the GFA and mechanical properties. The BMGs with
4at%~7at%Y only contain amorphous phases and possess a larger supercooled liquid region 47y of 56~71 K and a better reduced glass
transition temperature T4 of 0.665~0.678, but very few crystalline phases appear on the BMGs with 3 at% and 8 at%Y contents. The BMGs
possess better mechanical properties with compression strength of 1803~1899 MPa and Vickers hardness of 5.22~5.39 GPa, and the BMGs
with better GFA correspondingly possess better mechanical properties. In compression test, brittle fracture occurs in the BMGs by pure
elastic deformation way, and all fractured surfaces are flat and smooth with typical vein-like morphology.

Key words: Zr-based BMGs; GFA; mechanical properties; fracture behavior; yttrium
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