$38% A1 mAEEsEMRIEIRE Vol.38, No.11
2009 42 1A RARE METAL MATERIALS AND ENGINEERING November 2009
Fe ;C0-CrisMo4C1sB Y, IR IERE & E
€41L 070U I 15V1014L 15Dg X 2 BHA =
R B AT
HCl /5% P I EIRITA
IO, mEkt 2 O A 4, RAK h F?
(1. ZRIER2, 7 TEFH 110004)
(2. WE/RIE TR, BJBIT MG /REE 150001)
G. LA TR, 0T RN 113001)
B OE: KAk 2A AR il 26 R0 sk 22 B BT (BIS) MR J7 ¥EF 5T FesiCosCrisMo14Ci5Be Y2 BRAKAE S A 4 7E 0.5, 1, 2 LA

4 mol/L HCL WP IR WAT 0, JFELAR T 1 mol/L HCT ¥ AR & & e AN BR AN R 0 AT 2 o AR A i e Bk 45 R R W
Feq1Co7CrisMo14C1sBeY > BRI ity 15 G 75 4 Tk B2 1K) HCL #9808 EAT ARG (Vi e 8, I AR A3 A o e R B 1 W) 58 Py A
FEAE . BEAT HCLWBORBE IR, JCM v VEREZ AT P B 76 1 mol/L HCLH, Ak i & 6 1 A6 il b A v T AN BB 4N
LGS it LU B LEANER AN 1 NGRS BIS 4R B7R, FEJTHOBAL R, FeqiCorCrisMo1aCisBeY o AR iy 5 S A A5 4R (1)

Nyquist B2 18— A BT R, EAR S & @ i AL 22 e Wi bl R EERNVEBAR K R 2 MR 2, X
K2, VEIARS & @ AE HCLIE Wb IR i RO T A 540

KR HEEPUAAER A 4 Ak AT
RESEDES: TG139'.8; TG172

XHRFRIRFD: A

G5 RS A 2 2

XEHS: 1002-185X(2009)11-1992-05

H 1967 4 3 [H Duwez! #4375 50 )il D) T &k HAT
WWENEBEIY Fe-P-C JE &L 47 LK, JE & & & I BF 7T
T EREE. (Al T 230 e RS, JEd A
G2 AT M. sk RINEF . F2AR
S PEREAE S B N H TP A A B R oy k¥ . TLL, Sk
HARAE ST Ae 1, BB SRR Bk b A 4
—HEABERK HbR. 451k, AMTE4X:
Fe-Al-Ga-P-C-B%!, Fe-(Zr,Nb,Hf)-(Mo,W)-B?!, Fe-(Cr.-
Mo)-Ga-P-(C,B)*, Fe-Si-B-(Zr,Nb)*®), Fe-Ni-B-Pl"1%&
BILPAR AR S A ST R ) YRR AEEAT T 9.
b BA S i Sl e ) R R A A TR
T2 %0, — eG4 BoR T AR &
J PR BE, BE A AR PO 25 TR A5 v (491 v AR E 1) 2
FRFHBEIR ), K 22 HUHT IR it 2 DR 25 B 7™ 7 J o
MRS G H T HARG SRS G&MEIE, Ex
IS PR R R e i SR G R B, g
T e . AR A KEYAIES S SRR
AW R, RS S A SAr DRSS MR R 7 T 0 8 F Ay
B 25 ™ 3 R ke, T ek O TR S R e )
PP AERRZ . Fey CosCrisMo14C sBeY, Pt 124
1R TE CRE ) e KR IE A 4, 0T e 1 1 e A

IgFs HEA: 2008-10-26
EEEIN: £ A, %, 1977 448, ek
FM, HTE: 0451-86403196. E-mail: junshen@hit.edu.cn

ALK 2208, E-mail: lilydongdong@126.com; JHIHEER A :

BxXTEh N HARERSE X KSR H &1
Fe41C07CT15M014C15B6Y2 ﬁ%1$jpﬁ%é\$ﬁg%ﬁﬁﬁ, ﬁééﬁﬂ
WEFT T E S A 4 10 FAK 27 8 Il Pk i

1L %

AT 5 25 B AR R dil A 4 B F SRR 2300 8 T
Mbaligk . Tkl ) FeB(B & it 20.5at%)H ] & 4
HLAR L 2l Co DA 22 Cre Mo. C. Yo
Br T T2 F FeB th ) &4 M2l gl 99% LAk,
A TR A EEHAE 99.9% LA b, 8 Ti B4 A 4l
AR T, IR SIS RS 4, TR
BEEE I TR E AR N 5 mm (AR &4k . HA X
M54 Fey1CosCrisMo14CisBeYo(at%) . SE56 5T F A
BN 53 1Cr18Ni9Ti. HAL 22 e A H Ha K AE 42 D)
EIN T MU 4004#~1200#T 7K S 4535 2 4T BE %,
TAEHAN @=5 mm W ETH, $06, PIER RS 5 H
CWEEE, Bea FHARK B ppge T4, W et .
KH H AR 2 D/max-rA B X 52647 5 (XRD) A A
FE SR S A S5

HAL 22 S 00 R =W AA R, 2 L r AR A W AT T
K HLAR(SCE), P HLAL RS AHRT T SCE 1, il

W, B, Wtk



9511

T FHJ%: FesrCosCrisMo14CisBe Yo HAKAE i & 470 HCL #9185 AT 4

* 1993 -

WA E R o AR ith £k B 28 i B Tk 34 R H CHI660B
FAG 2 TAES, o Bk 28 I M HE R 5 mVis,
A i B BTN (EIS) I AZ it 1E 5L WU A7 S iR A8 5 mV,
MRS IE R 0.01~10000 Hz. SZE6TFH ) HCL K
BT AR, IR — IR ZE R K L, P SR AT
i N AT, WK A BRAAL . N H A HITACHI
Iy T 111 S-4800 4 4 T B AU B (SEM) M 82 A 26 THI
K& M55, I H Physical Electronics PHI 5700 ESCA
System X 4 28 HL T WA (XPS) 73 HT AL L 1 53

2 HR5WR

2.1 EREHEHWEIRIE

K 1 4 Fey1Co,CrisMo14CsBeY, i A 45 5 mm £
mn ) XRD i 4k . Mrhaf UG, 3XFE) XRD EiE% 4
ST E RS G, WA ORI S S AR AT e, 3R
B b e AR i A
2.2 &
2.2.1 AR R BRIER T AR 8 4R

Kl 2 & Fes;Co7CrisMo14Ci5BeY, AF & G AE A A
WL HCL R R fb th £k o e L, R dh & 4
TEAN R BE (1) HCL 359 b i AR A il 26 TR IR AR ABL . 72T
AIF IR 0 R VK P2 Y0 N % 4 i 2 BB AF AEdli A I S, JF
FLAR I T AR 58 MBI o 3 IRk A6 8 el i 4 391
AEd A G B Bl RE D) 1 0 F DUHDE i, B
1 BH B % R . AE R R R HCL % W T,
Fe41Co7Cr1sMo14CisB6Y, JE & & 4 10 B JE s 47 Fil 5
i e LU B AT T AR A, R A RO B HCL K
SRR N S R R VA (S i W S RN e B
K. ULHRE A HCL SR B3, R dh & & i
JEhae ) R B FRER AR 0.5 mol/L 14 K F| 4 mol/L
(B 2 A T 2, 30 0 BT 3 P v A - A O T -
PRI AR B %, AT WLAR dh & S 7E AN AR BE 1) HCI

Intensity/a.u.

AT

20 40 60 80 100
20(°)

Bl 1 FesCosCrisMo14CisBe Y2 A it & 42 1 X 5 2 fig 5 Bl ok
Fig.1 XRD pattern of Fe4;Co7Cr;sMo014C15B¢Y> amorphous alloy
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Fig.2 Polarization curves of amorphous alloy in different

concentration HCI solutions
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Table 1 Fitted results of polarization curves for amorphous
alloy in different concentration HCI solutions

C (HC1)Ymol'L"  Eeon/V  Lon/pA-cm’® Ingin/pA-cm’®  Epy/V

0.5 —0.108 0.45 20.5 0.98
1 —0.188 2.46 77.0 0.92
2 —-0.250 4.40 91.4 0.90
4 —-0.280 2.54 477.0 0.94
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Fig.3 Polarization curves for amorphous alloy and stainless steel

in 1 mol/L HCI solution
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Corrosion Behaviors of Bulk Amorphous Fe;;C0,Cr;sMo0.4C5sBsY>
Alloy in HCI Solution

Wang Li'?, Fan Hongbo?, Li Jing?, Zheng Wei', Chao Yuesheng', Shen Jun?
(1. Northeastern University, Shenyang 110004, China)
(2. Harbin Institute of Technology, Harbin 150001, China)
(3. Liaoning Shihua University, Fushun 113001, China)

Abstract: Corrosion behaviors of bulk amorphous Fes;Co;CrisM014CisBsY> alloy in 0.5, 1, 2, 4 mol/L HCI solutions were studied by
potentiodynamic polarization experiments and electrochemical impedance spectroscopy (EIS). Moreover, the corrosion behaviors of
amorphous alloy and stainless steel were compared in 1 mol/L HCI solution. The results of potentiodynamic polarization experiment show
that the amorphous Fe4Co7Cr;sMo014C15BsY> alloy has excellent corrosion resistance in different concentration of HCI solutions and its
anodic reaction has a passive character. With the concentration of the HCI solutions increasing, the corrosion resistance of the amorphous
alloy decreases. The results of potentiodynamic polarization experiments in 1 mol/L HCI solution show that the corrosion potential of the
amorphous alloy is higher and the corrosion current density is lower than those of stainless steel. EIS experimental results show that the
Nyquist figures of amorphous alloy and stainless steel are both composed of one single semi-circle in the state of open circuit potential.
But the amorphous alloy has a higher charge transfer reaction resistance than the stainless steel. This result is accord with that of
potentiodynamic polarization. The present results demonstrate that the corrosion resistance of bulk amorphous Fe4Co7CrisMo14C15B6Y>
alloy is much better than stainless steel.
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