F

sH [y ——
{EE Founory TGRS

Vol.73 No.9 2024

Gd X FegCroNb,YsB., €8
EERZRkBE DRI ZF1ERBERISZ N

EEREN:

sk 46 (1998-) , Zz, W
T, EEMRHEEAS
BRESEIFRF AR
HNEHNF%ee. E-mail:
1472713784@qq.com
BHEE

s, B, @45,
E-mail: kqqiu@163.com

FEIDIES: TGL42;
TG113

NEtFRRAS: A

N ESHS : 1001-4977 (2024)

09-1218-07

WS HER:
2023-12-01 WEIFFS,
2024-01-07 WEHEITTS .

KB, K 5, HiE, AFE, ERE, PR
GBI ASHRFE ST, 12500  110870)

WE: GHEAMESHNFFRES, EHRFRETTRFESRANRFFERET. XARE
BAEIS AT T FesCroNb, Y. Gd B, (x=2, 4, 5, 6 at% ) SE&IIERERAL IR M
B, EREE: HGIZEN2 at. %4 at.%id, FIMEEHIIERFMEEN S B3 mmil
4 mm, H—FIRESGIEZE, SEMIERIAEEIET3 mm. Fe,Cr,Nb,Y,Gd,B,, 5B 65
ABVFERFEREES, HEISRRIEX AT, AUFIBESRET MIFRFEHRENHITESH v
KRS AE, 985956 K, 0.667 3710424 1., {B2Fe,,Cr,Nb,Y;.Gd.B,, (x=2at%, 4at%, 5at.% )
IEREEHITERENZSHIEERGIS ERVIEINM-EEK .

XHEa): FeEIERASE; GdIRIN; IEREMEEN; HEERe

EEBIRNBITEEFEXRENZ MR, B2FEAP TR BERIFIEZ Rk
FIRIGR L DREFHH IS YRR EIRE TR . hF R RIEEIEILESE
SR FIREEm TR .. EUNPFIRKITESGI. Sm. Eu. B. Hf. Dy.
Ag. CdE™, BRI EFRRE, T FRFAEE XRE, BNE%EIFR
BEFAZERENRT, EETLURS, AtSlireREIFRESEOREMR,
AR BB ZRNARIS . WFarmerE AR BBAISAM2XS5 ( Fey,Cryg
Mny oMo, ,W,; 6B 15,Cs5Si,4 ) &5, ERTRIFFHENIERFENARY . BHT
HEABENARBIE3 mm, TERASAREHFIMITHELUFIIERSFERIERS. BT
BT mmid I ERE AR INERS TSAEWIERMEK, —RERIES
FERBENA/NTFEREPD3 mmiIsk o 7 e RIERMAFIZNER., A RZERES
RZEF, BEESAILUEIA20 at.%®", MSAM2X5HIBEERE15.2at.%, HILEBES
thBESH—FIRES . GARMchFIRKASEGEY, hFRNEES, HILEERGIT
G EENIER LN BIRES(ER, BEiNESBhFRIHhat—FiEsES
RIFRF IR IR SR,

BEl, EREMBEDAXTI mm (HERER) NFeERAKEREGERKZE,
3EFe,,C0,Cr;sM0,,C1sBs Y, (16 mm ) . Fe,sCrigMo,sCigBsY,M™ (6 mm) |
Fe4QCr15M014C1883Er1““] (4mm) . Fe43CI’20|\/|010W4C1536Y2[15] (8mm) &, XLEEEE
BRTRIERF R, BEBEEREK, CEERSMNERENSHFIRUATH .
CrasBfTFReaENmmYE, EtEFASBaEFFRKMHEHERG ST, NE
FECIIGAZIN . Park& A & BBHIFe-B-Mo-Gd ( Fe,,B,,sM0,Gd,s ) & EIREM, B
GARIEEDBI924.5 at.%F10.5 at.%, MHEREREERGFHADFERYER, H
AT RS ZIA86 WAt . (BHIFRMEENEIR, REEFIEhIFRET, TE&
T HIEIERAREME . FeCrNb,Y Bl "G EBEEIA22 at.%, IERAEENILE!
5 mmE{R, BAEGd, ATH—SRSENGFIRKEED, MizasEM L, XA
GAdEMRELDY, FHFTFesCrNb,Y,Gd.B,, (2=2, 4, 5, 6 at% ) EERIFFRFAEE
Az mes, HEMESSIERMAENTEENE, FEBRESRENCEFERER EFIEIE




2024£F FEH/ET3E

FRIRERIEK

1 REMESEREE

NPT AREM R BIEFe. Cr. Nb. Y. GdZ, 4§
EAMETF99.2 wt% ., Fe-BFEIEEEBE/919.35 wt.%,
Pl & & =098 XA 55 /9FesCrNb, Y, ,Gd,By, (x=0,
2, 4,5, 6, at%) , HELAC,, BMKIEGIZER
B9 SRS HGd0. Gd2. Gd4. GAS5FIGd6., FAIEE
HGREMPHEEaEE, B—asREV0HEN
R, DIRENER SIS .. RERSEESE
HEER2~5 mm. KEH50 mmiVERIFER. iBE
SREETEETSTIESRIPERE T HT,

KABET0008IXF 4759 (XRD ) Cu Ka
BTSSRI T oM . KFENetzsch 404 F3ZE2
e (DSC) #£0.67 K » s'HIFHEEZXR T £
BEREENEBEBETEE (7,) . BUFREE
(r,) . BE%EEE (T,) . REBLKEE (1) 713
RBEX ( AT=T-T,) . #B1dZeiss Gemini 300531
BE (SEM) DITHESHERIMWELR ., XEBE
HVS1000% = EREE 1N 2 JE R AV 4 EC B HE
E, A8 M HRER LERAND ST, B =

(@ w x=2at%

e uFe

v FeB

cps

d=4mm

d=3 mm

20 30 40 50 60 70 80

200(%)
(c) x=5al%
e g Fe
v FeB

d=3mm

cps

d=2.5mm

20 30 40 50 60 70 80
20/(°)

s A ﬁ '- ‘i
IS Founorw [T =

AFIEEAFERNEMEEE, /9500 g, R
AJ/E) 5015 s, SKFBWDW-100EL 5 skt khizt et LA10* s*
AR ZMRERITE R P2 mm x 4 mmiEE R TEIRE
A . SEMoHr. BENSFEEF R, HXRA
400~2 000" WMRITEENE Rk @, AR T CNIBERE
AR LE .

2 FER5HH
ANTHEEEERIERSHNIRRRY, ElEET
H122~5 mm Gd, (x=2 at.%, 4 at.%, 5 at.%, 6 at.% )
BESEBRERAIXRDEE . EXRDIEBERN,
eI FRSHMEL0°~50°HI20X I BB IFRIFE
Y “1BLg” , MmEERSHENERNSINE RSE
IFR IS HTETIE . FEla-cALIE Y, Gd2. Gd4F[]
GIEEEHEERDBIH3 mm. 4 mmFd2.5 mmATXRDE
EYERNEIERSEEHEIE, 28 ESHEXNAY
151, JFE—LRESFERIRTIR TR, &IGd269
4 mm. Gd4A95 mmFNGd5AY3 mmERIERAIXRDEE
FIIHM TS5 o -Fe. Fe,B. Fe,B. FeCrfICr,NbE &
SRS MY EATEIIE, Xi1RBEGd2. GA4FNIGdSEE
AVAERAZALEEI AT LA BUIAEI3 mm. 4 mmFd2.5 mm,

(b)

v Fe,B x=4al%
& Fe,B & Cr,Nb
: e a-Fe # FeCr

d=5mm

|Ikm|‘ \ u HN d=4mm
20 30 40 50 60 70 80
20/0(%)
(d) v FeeB o x=6a%
v
|M1 h d=2mm
§ © v FeB x=0
: e «Fe
& Cr,Nb
¢ FeCr g=4mm
& Fe,B *
2 ¢ -

50 60 70 80

200%)

20 30 40

(a) x=2at%; (b)ax=4at%; (c)ar=5at.%; (d)x=6at%; (e) =0
Bl 558 RFesCrNb,Y,.Gd B,, &2 HIXRDEE
Fig. 1 XRD patterns for as-cast FesCr,Nb,Y..Gd B,, alloys
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Fig. 3 Crystallization and melting behaviors of amorphous rods with 2 mm in diameter for the as-cast FesCr,Nb4Y,.Gd.B,, (=2 at.%, 4 at.%,
5at.%, 6at.% ) alloys
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Effect of Gd on Glass Forming Ability and Mechanical Properties of
Fe,Cr,Nb,Y,B,, Alloy

ZHANG Na, ZHANG Wei, WU Yu-ting, XIANG Qing-chun, REN Ying-lei, QIU Ke-giang
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract:

As an excellent neutron absorber, Gd has the largest thermal neutron capture cross section in the neutron
absorbing elements. The amorphous forming ability and mechanical properties of Feg,Cr,Nb,Y..Gd B, (x=
2 at.%, 4 at.%, 5 at.%, 6 at.%)alloy were studied by copper-mould cast. The results showed that when the
Gd content was 2 at.%and 4 at.%, the glass-forming ability of both alloys was 3 mm and 4 mm, respectively.
Further increasing the Gd content, the glass-forming ability of the rest alloys was less than 3 mm. The
FegCr,Nb,Y,Gd,B,, alloy exhibits the largest glass-forming ability, the corresponding supercooled liquid
region, AT, the reduced glass transition temperature, 7\, and the criteria for determining the glass-forming
ability, vy, all reached the maximum value of 56 K, 0.667 3 and 0.424 1, respectively.
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Fe-based bulk metallic glasses; Gd addition; glass-forming ability; mechanical properties
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