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Abstract

The phase composition and crystallization behavior of Feso.6Cr233Mo0s5.4Cs4Bo3 (at.%) alloy powder
and ribbon were analyzed by X-ray diffraction (XRD) and isochronous heating using differential
scanning calorimetry (DSC). The results show that the powder and ribbon exhibit fully amorphous
phase. All isochronal DSC curves exhibit an obvious glass transition, as well as two exothermic
peaks corresponding to the precipitation of a-Fe and x-Cr¢FeigMos plus (Fe, Cr, Mo)-C3; phases re-
spectively when heating temperature does not excess 993 K. Glass transition temperature Ty,
crystallization onset temperature Ty, and two exothermic peak temperature T4, Tp2 of powder are
all higher than that of ribbon by the improving amplitude of 6 - 15 K. However, the supercooled
liquid region ATy is 71.4 K for powder, which is slightly lower than that for ribbon (78.6 K). Ap-
parent activation energy E.; and Ej; calculated according to Tp1 and Tp: are 344.4 kJ/mol and 398.3
k] /mol for powder, respectively, which is lower than that for ribbon which are 485.6 kJ/mol and
487.4 k] /mol, respectively.
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1. 51§

E M 1960 4, Duwez 25 N[ 118 KT 1 Au-Si JEfb &4, HFHAESHR AR & 1) 2%
H. kA SNSRI, FEEFHAKETLFEEE T, RIME— RIS 6e . BiMERE.
HPERE RN AL PR, DR 2 N T ISR IR REHlE. EIRgR . TN AP 240
(2] (3] [4]. IS A 4 R R RES 5 m) SR S IR R RE A SR oSS M LB FE T i Ry
WRATIE 5] B, TR A & MR A =L 10°~10% Kiso FTLL, B33 b DR 3 K A ) T ol 2% 07
LLLR RIS, A EIA ] 10°~10° K/s [5][6] [7], XM KPREI T ARG & &Mt — B MM .. BT
TR, JEfE SR AR B PR .

Fe #3Ed &4 B A 7 MBS R HE 71(Glass Forming Ability, GFA)FIARFEVERE, Qs Rl REE FEE
KT o L H R ANB I 1, BE ARG B FE AN DR AAE , 5 P T i) 2% R 2% 5 182 45 O ES 8] [9] [10]
1995 4%, Inoue %5 N[ 11185 th Fe-(Al,Ga)-(P,C,B) &4 H Ak Ik & & 4 (Bulk Metallic Glasses, BMGs). [ Ilt,,
FRIRT Fe BAERBESBAR T AR —. IE, Fe FAEfA&EA &1 GFA, RIWAERFHK
(G 5518 JEFE[12] [13] [14] Inoue 58 A [15]6045 B A 7 GFA A& RRF 2 208 =M
JCE ARSI KT 12%. JEF 2 BN R A G 124 NIEIRIE R & & 41 GFA KT Ga. Zr.
Nb. Pd PLAFELIGE Loy Y. Pr &, (HRHm & A& R 17 T iz ML A 16]. B TSR T8
H. S8 LM B. C. Sifl Pt KM% Fe 3k BMGs[17]. tt4h, %N Mo e & a4 GFA. il
PRI BE 1, (SR L E] 1500 HV [16] [18]. #IN Cr LR A& & REL K —)Z Cr05 Fifb i 5
L ik . Préa e, DURGIRRIK GFA 1ERMRIN[19]. fEAHIIRE R IIKREZ) 20%H) C. By Py S %%
AE4r 8 T R RAEFF AR S S IR E PE[17]0 A SC BT Feso oCras sMos 4Cs 4Bo s (at.%) AR ok A R (1)
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SAAT A, R F RS S ERFIRE FIORREE LR, NESA RN 2 & 1R AR .
2. LW

8 F S 51K Feso ¢Cra3 3Mog 4Cs 4B 3(at.%)#3 K i Advanced Materials Engineering, LLC $2fit. 7E&4f
FARY AT, fEEA Ti AR E 2 UGG N B R UE A S5 B8, ERmAwRE b
il 4% & 30~35 pm. 9% 2~3 mm [, Hoob, ML EE N 40 mys.

FIHH JE-1166 SOtk EE M G a8 R RS 7340, IR A 7 285 (SEM, JEOL JXA-8100)
MER AR TES. [FIN, MM AR E M FALE B B RIRSE % . 7ERA Cu #E X SHEATHIU(XRD,
SmartLab) - 73 H7 B K F 7 (10 25 W ReAE o Sl b B OR AN Y () 45 I A 0 R A e Al IR B
Perkin-Elmer Z 78 1§ EH#YX(DSC, DSC8000) - 3E4T o 5 5 F AR 43 ) 3 ik il 72 26 In F1 Zn (0540 35 B A
FEAL T DUbR g, HARZES 5 N20.3 K F1£0.02 mW . BEAMRFEX AT AL HE, 55— VUGB KOS R ke
KA, 5B UGR KO RN R DA s & AL IE S R AT, CARPE RT3 LR — kil &
RIS 2 Z BT B RS WA 5 ) DSC SE¥61HE .

3. ZR51HR

1 I 2 505028 FesosCras sMog 4Cs 4Bo s #3 K 1 SEM JESHE B AR AR50 A . v 0L, ¥y KWK/ N5 2]
AIERTERORL, MBS VE R AT, HPIIRAE . Bl IE. FaRes AR B 73730 2 30 pm. 18.5 /50 g.
4.55 g/em’® A1 4.84 g/em® (W4 1),

Ky AR AN ) XRD 585 23— MBI g B g, Ry IR B 58 AR LA 3).
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HIHEHT 55 DSC 42 I W) R A B A8, AN FAGR BEAVEE I 993 K UG L T H 3P AN T A e
FRPESCHR[ 107, 3 P AN HCHUE 73 51046 B T a-Fe F x-CrgFe sMos LA K (Fe, Cr, Mo),Cs AH HIAT H o K EE T8 45
MR ZIE S Tys Ton Ty A Ty $ERIREN 6~15 Ko SR1, i 2HUE & 10 A AR X 581 AT, (78.6
K), TR AR 71.4 Ko

NT SRAF R AN AT 45 G R MBOE e, ARYE N Hul 2 3E FEI7E 10 K/min % 40 K/min (55K DSC
M2 15 B 15580, 454 Kissinger 7 FEHlE RIS RE, A REWR[20]:
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Figure 1. SEM morphology of Fesy ¢Cr,3 3Mo0g 4Cg 4Bg 3 powder
[E] 1. Fesg ¢Cra3 sMog 4Cs 4By 3 # 5K Y SEM 257
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Table 1. Basic parameters of Fesg sCra; 3Mog 4Cs 4Bo 3 powder

=1 Feso 6Cra33Mog 4Cg 4Bo 3 MARNELRSH

Average particle size (um) Flowability (s/50g) Bulk density (g/cm’) Tap density (g/cm®)
30 18.5 4.55 4.84
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Figure 2. Particle size distribution of Fesg ¢Cry; sMog 4Csg 4Bg 3 powder
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Figure 3. XRD results of Fes Cra3 3Mog 4Cg 4B 3 powder and ribbon
[&] 3. Fes,4Cra3 sMog 4Cs 4Bo 3 #} RFIEHHI XRD £55R
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Figure 4. Isochronal DSC curves of Fesy ¢Cra; 3Mo0g 4Cg 4B 3 powder and ribbon at a
heating rate of 20 K/min
4. Fesg Cry; sMog 4Cs 4Bo 3 ¥y R FETHEE MR Z A 20 K/min THIZFRT DSC #hzk

Table 2. Corresponding thermodynamic parameters of Fesq 4Crp3 3Mo0g 4Cs 4Bg 3 powder and ribbon at a heating rate of 20 K/min
% 2. Fesg ¢Cra33Mog 4Cs 4Bg 3 %**HE%EHH ﬁ‘:ﬁgﬁ 20 K/min HTIS(TIEZ E"]i&jji%;&

Condition T, (K) 7. (K) T, (K) T (K) AT, (K)
Powder 825.3 896.7 919.5 974.1 71.4
Ribbon 810.6 889.2 909.7 967.6 78.6
E
| 2 |- Lo g, (1)
2 )" R,

A prRINFGER, T, RBFAERIEHERE, R 27 UAEEL 8.314 J/(molK), K, & TisHH 1+ 4L,
E, RFRWBIERE—— IS i HEM R R 2. In(B/T)) 5-UT, PAERSRG A — K HELE, K
BN EJR, RIRFLL R B[S BIRMBIFEE E,e K 5 4 Fesy ¢Cras sMog 4Cy 4Bo 3 43 A AN £E A [5] n #4
WA THEER DSC HiZk. Kl 6 N FesosCras sMog 4Cs 4Bo 3 B AT T 73 i) 06 BT 55— FI A — @b A0 B2 )
Kissinger H1Zk. 22715, H A0 BT 55 — OB AN 88 — TSR [ R TE AL RE Ey A1 E,, 53 5104 344.4 kJ/mol
H1398.3 kJ/molo SR , 7 F I HH B s A R BUE e Ea F1 E 37035 1 31 485.6 kJ/mol #1 487.4 kJ/mol,
XER R AT A8 BRIENN ATAL, SR RIS 3 M fae, HImk
Ttk SBUEMAR 25 5 45, BIOE RS,  BME CR AR & S5 F R
4. &g

1) 20 DSC B KJa, 584k Mk AN 15 LU BB FE AR, MinvRE AT 993 K i
HH IR AN TR

2) My ARE T RO S B R L ST AR IR RN A R V(IR RE, B R IR AR
6~15 K.
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Figure 5. Isochronal DSC curves of Fes Cra3 3Mog 4Cs 4B 3 powder (a) and ribbon (b) at different heating rates
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Figure 6. Kissinger plots of Fes sCry; 3Mog 4Cg 4Bg 3 powder (a) and ribbon (b) for the first and second crystallization reactions

6. Fesp ¢Cras3Mo0g 4Cg 4Bo 3 *ﬁﬂi(aﬁﬂEﬁ(b)ﬁﬁlﬂﬂ_‘ﬂ:ﬁ—ﬂ%:ﬁu%&l&‘zE"J Kissinger %

3) BRI VAR S0 B AT R 71.4 K, FSAIRT- M 1 78.6 K, 3% S50 ARy 1 545 31 1) W
ARG Ey M5 B AR MBS A8 43 51y 344.4 kI/mol F1 398.3 kJ/mol, i i 1 WL s R 4 Bl 4 i &2
485.6 kJ/mol F1 487.4 kJ/mol.
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