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Fig.3  SEM image (a) and EDS mapping results of as-prepared Cu
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Table 2  EDS point analysis of the Cu

2

Se side with the distances 
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Se/Mo-Mn interface of 10 and 100 µm for 
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10 µm  100 µm 

Point 

Mo Mn Cu Se  Mo Mn Cu Se 

1 0.0 1.3 64.4 34.3  0.0 0.0 66.6 33.4 

2 0.0 1.8 64.0 34.2  0.0 0.0 66.2 33.8 

3 0.0 1.4 65.2 33.4  0.0 0.0 66.7 33.3 

4 0.0 1.7 65.4 32.9  0.0 0.0 65.9 34.1 

5 0.0 0.8 65.0 34.2  0.0 0.0 66.2 33.8 

6 0.0 1.5 65.3 33.2  0.0 0.0 66.1 33.9 

7 0.0 1.9 65.3 32.8  0.0 0.0 65.7 34.3 

8 0.0 1.8 64.7 33.5  0.0 0.0 66.3 33.6 

9 0.0 1.7 65.5 32.8  0.0 0.0 66.4 33.6 

10 0.0 1.4 64.3 34.3  0.0 0.0 66.8 33.2 

Ä0 Æ÷øòãó¤Âñ-ùå������òãó

¤ 20 dµ��ÃÄ0 Æ�6 1.70 µΩ·cm

2

{<ò

ãó¤´- 2 ��W��ó¤ã� 800 Eä��Ã

Ä0 Æ-����d
���òãó¤ 20 dµ�

�ÃÄ0 Æ�6 5.81 µΩ·cm

2

{<ó¤´- 7��

;<���=FG	HÇM0#$`�� !"-�

�ÃÄ0 Æ�Å¼nÙ��a� Mo-Mn"���

� Cu

2

Se #$t�- Mn 3Ø<Ì9 Cu

2

Se/Mo- 

Mn/Cu

2

Se ()��ÃÄ0 ��-��yK�Zhang

ò�q^¨��M0#$/Ti

88

Al

12

��ÃÄ0 Æ-ì

¤`Âñ-�¨È� ×!"

[20]

�Å* 7bno650 E

ä Cu

2

Se/Mo-Mn/Cu

2

Se ()��ÃÄ0 Æ÷Âñ-

��#�m$%&'«!"�ÈÉ'«!"W 650 E

ä 3 mmÏ3 mmÏ6 mm- Cu

2

Se/Mo-MnM0ÐÑR� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 6  Cu

2

Se/Mo-Mn/Cu

2

Se����K 800 LM=>#$45NOB����� !"PQ�%& EDS���'( 

Fig.6  SEM images and corresponding EDS mapping around the Cu

2

Se/Mo-Mn/Cu

2

Se interface after thermal aging 

at 800 L for 10 d (a) and 20 d (b) 
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Table 3  EDS point analysis of the Cu
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Se side with the distances from the Cu
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Se/Mo-Mn interface of 10, 100, and 200 µm 

for the Cu
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Fig.7  Variation of specific contact resistivity (ρ

c

) for Cu

2

Se/Mo- 

Mn/Cu

2

Se during long-term thermal aging at 650 and 800 

L (a), relationship between specific contact resistivity (ρ

c

) 

and the square root of aging time for the Cu

2

Se/Mo- 

Mn/Cu

2

Se sample aging at 650 L (b) (the inset shows 

the predicted proportion of specific contact resistance in 

the total resistance of a Cu

2

Se/Mo-Mn/Cu

2

Se sample 

during the long-term aging; the dashed lines represent the 

cases when the proportion reaches 1% and 10%) 
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Abstract: Cu

2

Se/Mo/Cu

2

Se thermoelectric joints were fabricated by the one-step hot pressing method using Mo as the barrier layer for 

Cu

2

Se. It is found that the Cu

2

Se/Mo interface has ultralow electrical contact resistivity but poor tensile strength. Via introducing 5% (mass 

fraction) Mn in Mo, the tensile strength is improved by three times while still maintaining low electrical contact resistivity, which are 

attributed to the diffusion of Mn in Cu

2

Se during the hot pressing process. The evolutions of microstructure and contact resistivity at the 

interface during long-term aging at high temperatures (650 and 800 °C) were investigated. After aging experiments, the interface remains 

integrity with low contact resistivity, which proves that the Mo-Mn mixed phase is a promising candidate as the barrier layer for 

Cu

2

Se-based thermoelectric generators. 

Key words: liquid-like thermoelectric material; barrier layer; contact resistivity; tensile strength 
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