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Fig.7  XRD patterns of A

100-x
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 (x=0~4) amorphous alloy ribbons 
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Fig.8  XRD patterns of A
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with different critical diameters 
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Fig.12  Potentiodynamic polarization curves of A

100-x

B
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 (x=0~4) 

amorphous alloy rods with a diameter of 2 mm in 0.5 

mol/L NaCl solution open to air at 298 K 
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Fig.14  Compressive true stress-strain curves of cast A

100-x

B

x

 

(x=0~4) amorphous alloy rods with a diameter of 

2 mm 

 

°(º· 0.7%)�^��4 Cr YZ x ! 0_1_2_3 P

4 `��G�"#����»¼ST%a! 3950_

3890_3840_4043P 4002 MPab½¾¿Z%a! 215_

212_208_205P 200 GPa���$lÀÁPÂÁÃ�

��

[13]

�»¼STP½¾¿Z��Ä$�»¼STP

200~215 GPa½¾¿ZÅ�l��(Æ Fe_Co_Cr)P

Ç��(Æ B_Si)�S�ÈÉÊ
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Në��!��� pop-in ´ç�cË�<! 6 mN/s

` pop-in´çÁìíî�ïGðñJòó�°´ç�

�cË�<�·hfô�ËÑ:;º·õÞ�öËá

Ø�cË�<! 6 mN/s�cË�N8´z×÷ø@ 5 

nm�ù°úû�ù°úû�øT��cË�<�fg

üýfg�9 0.75 mN/s �<�þ���ù°úû�

C�cË�<���cË�<��c���T�·�

���z����T�cË�<��chfg�3

0.75 mN/s`� 19.7 GPaüýfg; 6 mN/s`� 14.43 

Gpa
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1) ÊÂ¿��#56����! 4 mm�"#�� 

2) �$"#��%´$�OPKqST (0.81~ 

1.04 T)P~��{Ko�(UV�! 0.6~1.6A/m)� 

3) �G��"#�%´&$�ST(3840~4043 

MPa)P 200~215 GPa�½¾¿Z�����º·¹o

R°! 0.7%�¸oR°·@ 2%� 

4) A

96

B

4

�G����°mÒ!WcË�<�

[ÖkcË�<��³´!�Õ�òó�°´ç

(pop-in)b�cË�<��·�òó�°´çüýíî� 

5) 9 0.5MNaCl¨©4�̂ CrYZ3 0�c; 4

`���)��T3 3.9×10

-6

jk; 8.7×10

-7 

A/cm

2

�

���<3 7.0×10

-1

jk; 1.6×10

-3

 mm/year� 
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Preparation and Properties of Fe-Co-B-Si-Nb-Cr 

Soft-Magnetic Bulk Amorphous Alloys 

 

Zhang Zhichun, Long Zhilin, Peng Jian, Wei Hongqing, Tang Ping, Li Xiangan 

(Xiangtan University, Xiangtan 411105, China) 

 

Abstract: Fe-Co-B-Si-Nb-Cr bulk amorphous alloys with critical diameters up to 4 mm were prepared by copper mold casting method 

using micro-alloying technology. The glass-forming ability (GFA) and soft magnetic properties of the obtained bulk amorphous alloys 

were characterized by means of XRD, TEM, DSC, DTA and VSM. Corrosion and mechanical properties of bulk amorphous alloys were 

measured using potentiodynamic polarization, macro compressive experiment and nanoindentation testing techniques. The results show 

that the addition of Cr element slightly decreases GFA of Fe-Co-B-Si-Nb alloys, but is very effective in increasing corrosion resistance and 

improving mechanical properties and soft magnetic properties for the glassy alloys. The copper-mold-cast alloys exhibit high GFA with 

diameters up to 4 mm. These Fe-based bulk amorphous alloys exhibit high saturation magnetization of 0.81-1.04 T, extremely low 

coercive force of 0.6~1.6 A/m, Yong’s modulus of 200-215 GPa, elastic strain of about 2% and plastic strain of 0.7%, and they also 

possess ultrahigh fracture strength of 3840-4043 MPa. The plastic deformation of the {[(Fe

0.6

Co

0.4

)

0.75

B

0.2

Si

0.05

]

0.96

Nb

0.04

}

96

Cr

4

 bulk 

amorphous alloy at room temperature was studied by depth-sensing nanoindentation technique. It is shown that the deformation behavior 

of the bulk amorphous alloys depends on the applied loading rate during nanoindentation. Distinct serrated flow was observed in the 

loading rate range from 0.75 to 3 mN/s. However, it disappeared at a loading rate of 6 mN/s. Furthermore, corrosion measurements show 

that corrosion rate and corrosion current density of the bulk amorphous alloys in 0.5 mol/L NaCl solution decrease from 7.0×10

-1

 to 

1.6×10

-3

 mm/y and from 3.9×10

-6

 to 8.7×10

-7

 A/cm

2

, respectively, with increasing Cr content from x=0 to x=4(at%). 

Key words: Fe-based bulk amorphous alloy; copper mold casting method; mechanical behavior; soft magnetic properties; corrosion 

properties 
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