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Table 1  Composition of the alloys (ω/%)

Element Sn Pb Ag Cu Ce

Sn3Ag2.8Cu 94.2 – 3 2.8 –

Sn3Ag2.8Cu-0.1Ce 94.101 – 2.997 2.797 0.1

Sn37Pb 63 37 – – –
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� 1  N�O�G�P01�� 

Fig.1  Microstructures of solder alloy samples: (a) Sn3Ag2.8Cu, (b) Sn3Ag2.8Cu-0.1Ce, and (c) Sn37Pb 
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� 2  Sn3Ag2.8.Cu-0.1CeO�P SEM�� 

Fig.2  SEM image of Sn3Ag2.8.Cu-0.1Ce alloy 

 

 

 

 

 

 

 

 

 

� 3  NSijopqrst 

Fig.3  Creep-rupture life of brazing joints 
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Fig.4  Microstructures of creep-rupture samples: (a) Sn3Ag2.8Cu 

and (b) Sn3Ag2.8Cu-0.1Ce 
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Table 2  Results of tensile test for solder alloys 

Alloy 

Tensile 

strength/MPa 

Elongation/% 

Elastic 

modulus/MPa 

Sn3Ag2.8Cu 35.66 9.6 7631 

Sn3Ag2.8Cu-0.1Ce 40.58 15.7 8415 
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[16]

 50.31 38.0 5656 

 

��D-DKU�Ö�B�ý�8J� �E�� 

��}��Ô&'<!Wvw��*ßà�FÔ&'

<!WvwGH×ØI�JKE�>�������

�Ï�!"��� �} 

[8]

  Ävwl Sn3Ag2.8Cu

$4��� �z{�j�¡�!Û¢()�����

¤££¤NCMS�¥U%4��!Û-IE 10%�O

¦

[17]

 5¹ 2UeÎ67�§	¨ue�BI S<

!W}4�§	¨uNO.nE©���&Ñ8GH

Þ��D�IE�^}4�V®8ßà5ª���B

I 3 5 W$4����ò	�«áf��táßà

4ù 53UÎ²67�¢£��tuvw Ce�$4

����	} �«áfg�¬	��	­�fg®

eW�	fg 5f'ý�?6�B2 Ce �ò	�

�f��K�¯��°���±²���3 5a«á4

ù/º �táßà�3 5c/º�Î²67��Iu

c^³´�µg¶�YVÕb���· 2/3�%bmS

�· 1/3�=E¥mSfg �stuvw���ò	

«áf�B�¯�V¸U¹��º»b{¼��Î½

��¾¿��3 5b «á4ù/º �táßà�3

5d/º�Î½À�����^��ÒÓ ST��<

ò	#�-D���/�D�tÖ!I�J���

��L< Sn3Ag2.8Cu-0.1CeF3$4����!Û( 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  EFG�P��q���?1��� 

Fig.5  Macrophotos (a,b) and microstructures (c,d) of tensile sam- 

ples: (a,c) Sn3Ag2.8Cu and (b,d) Sn3Ag2.8Cu-0.1Ce 
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� 6  Siij01��? SEM�� 

Fig.6  Microstructures and SEM images of solder joints: (a) Sn37Pb alloy, (b) Sn3Ag2.8Cu ally, (c) Sn3Ag2.8Cu-0.1Ce alloy, 

(d) Sn37Pb powder, (e) Sn3Ag2.8Cu powder, and (f) Sn3Ag2.8Cu-0.1Ce powder 
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Study on Mechanical Property and Solder ability of SnAgCu System 

Lead-free Solder Alloy 
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Abstract: The mechanical property and solder ability of SnAgCu system lead-free solder alloys were studied by means of optical 

microscopy, scanning electron microscopy(SEM), energy dispersive X-ray(EDX) and Instron electrohydraulic servo fatigue tensile tester. 

The results indicate that proper quantities of Ce can remarkably prolong the creep-rupture life of the Sn3Ag2.8Cu brazing joint at room 

temperature, and the creep-rupture life of the Sn3Ag2.8Cu-0.1Ce brazing joint is 9 times or more than that of the Sn3Ag2.8Cu; meanwhile, 

the elongation of the Sn3.0Ag2.8Cu-0.1Ce solder alloy is also obviously improved even up to 15.7%; the intermetallic layers of the 

Sn3Ag2.8Cu-0.1Ce with copper plate are thicker than that of Sn37Pb, but thinner than that of Sn3Ag2.8Cu. 

Key words: SnAgCu system; lead-free solder alloy; tensile property; creep-rupture life; solder ability 
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