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Glass forming ability and mechanical properties of
Fe-based amorphous alloys

QIU Ke-qgiang, TA Na, SUO Zhong-yuan, REN Ying-lei

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110023, China)

Abstract: The glass-forming abilities of Fegs_,Cr;sMo14CisBsY,M, (M are Ni and Nb; x=0, 1, 2, 3) alloys prepared by
copper mold casting and the raw industrial materials were investigated by XRD, TEM and DSC. The results show that the
bulk metallic glass (BMG) with diameter of 7 mm is fabricated for Fe,sCr;sMo04C;sBsY,Nb, alloy. The glass-forming
ability is much improved comparing to the alloy with x=0. The temperatures of supercooled liquid regions of
Feys-CrisMo4CsBgY,Ni, (x=0, 1, 2, 3) amorphous alloys are 38.1, 43.7, 46.0 and 35.8 ‘C while the temperature of
Feyg—«CrisMo14C5BgY,Nb, (x=1, 2, 3) amorphous alloys are 44.4, 47.1 and 34.4 “C, respectively, which corresponds to
the glass-forming ability of those alloys. The compressive strengths of FeysCr;sMo14CisBgYoNi, (x=1, 2, 3) and
Fes3-,CrisMo4CisBgY,Nb, (x=1, 2) are 2 9979, 2 8819, 2 850.7, 3 645.7 and 3 018.9 MPa, respectively, the
compressive strength of FeysCr;sMo14C15BsY; alloy is 2 518.5 MPa.
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Fig.1 XRD patterns of as-cast Feu-,Cr;sMo4CisBsY,Ni,
(x=0, 1, 2, 3) alloys with diameters of 5 and 7 mm: (a) d5 mm,
x=3; (b) d5 mm, x=2; (¢) d5 mm, x=1; (d) d5 mm, x=0; (e)
d7 mm, x=2; (f) d7 mm, x=1
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Fig.2 XRD patterns of as-cast Feyg-,Cr;sMo4Ci5sBgY,Nb,
(x=1, 2, 3) alloys with diameter of 3, 5 and 7 mm
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Fig.3 TEM image of as-cast Fe;sCr;sMo4C;sBsY,Nb, alloy

with diameter of 7 mm
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Fig.4 DSC curves of Fess-,CrisMo4Ci5BgY,Ni (x=0, 1, 2, 3)

amorphous alloys with diameter of 2 mm
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Fig.5 DSC curves of Feg ,CrisMo4CisBsY,Nb, (x=1, 2, 3)

amorphous alloys with diameter of 2 mm
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Table 1 Critical diameter (D.)and partial thermal parameters
of Fess-,CrisMo14C5B¢Y,M, (M are Ni and Nb; x=0, 1, 2, 3)

amorphous alloys

M x 6/C A9/C 6,yC 6,/C D/mm
0 5814 381 11169 11882 <5
4 1 5659 437 11075 11905 5<D.<7
M 2 5681 46.0 11131 11763 <7
3 5856 358 11171 11911 <5
1 5662 444 11158 11%4.6 <5
Nb 2 5685 471 11077 11918 >7
3 5773 344 11245 11945 <3

2.2 Ni#1 Nb jt& X} Fe-Cr-Mo-C-B-Y & & & E 4517

ECE AR A
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ST L R 38 5 1 )RR T 4 FegsCrisMo14C15Bg Y, 11
JE4ETRSE . A, Feys (CrisMo4CisBeYoNi(x=1, 2,
3) AR S I R 4E T R R 2.8~3.0 GPa, M
Fe4;CrisMo,4CsBsY,Nb, i F€46CI’151\/[014C15BGY21\“325”5
fh o A I R AR S E 4> 3 3 645.7 F13 018.9 MPa.
AT, 1%0%) Nb AR R G e amEfe m 7 44.7%.
BRI, AR A 4r FessCrisMoy4CisBe YoNbs [ 1 4 I 54
SREHA 1 608 MPa, X5&E&TEH EEMLES
A L 2(a)). 5 Ni (AERS4AHEL, 7L Nb
RIS DTG0 < R i T B RE 3 2t 5 4 11 ) 2
Phge, HAEAZRBHE S TE805F Ni ER
Ro HTE4I0%E Nb b Ni R G A, AL
HEIRRERLT RSG5 Nb AR & S
. B 8 s A FegrCrisMo1sCisBeYoND, AR &4
BN 3 mm B AT e . AEIX G
S PWT I, B RIRLT Ze BRAETE L& S R R
80, AR T AT kAL . A SR IR k)
G G IR B 2 A R
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Fig.6 Compressive stress—strain curves of Fesg ,Cris Moyy-
C15BgY,Ni (x=0, 1, 2, 3) alloys with diameter of 3 mm
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Fig.7 Compressive stress—strain curves of Feyg_,Cris Mo 4Ci5-

BsY,Nb,(x=1, 2, 3) alloys with diameter of 3 mm
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Fig.8 Fractograph of amorphous alloy Fes;CrisMo4Cis-
BsY,Nb; with diameter of 3 mm
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