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In situ XPS of Al2O3 break-up at flux-free brazing conditions 

7+(�,1'8675,$/�&+$//(1*(��
%UD]H� FODG� RQ� DOXPLQLXP� VKHHWV� HQDEOHV�
IDVW� DQG� FRQYHQLHQW� EUD]LQJ� DVVHPEO\� RI�
FRPSOH[� KHDW� H[FKDQJHUV�� 7KH� GRPLQDQW�
EUD]LQJ� WHFKQLTXH� WRGD\� LV� FRQWUROOHG�
DWPRVSKHUH� EUD]LQJ� �&$%�� ZKLFK� LV�
SHUIRUPHG� LQ� D� IXUQDFH� ZLWK� QLWURJHQ� �1���
JDV� DQG� WHPSHUDWXUHV� DURXQG� �����&��
%HIRUH�EUD]LQJ�LW�LV�QHFHVVDU\�WR�GLVVROYH�WKH�
LQKHUHQWO\� IRUPHG� VXUIDFH� R[LGH�� 7KH�&$%�
WHFKQLTXH� KRZHYHU� UHTXLUHV� WKH� XVH� RI� D�
SRWDVVLXP�IOXRURDOXPLQDWH�IOX[�IRU�WKH�R[LGH�
EUHDN�XS�SURFHVV��%HVLGH�D�QHJDWLYH�HIIHFW�
RQ�KHDOWK�DQG�HQYLURQPHQW��WKH�IOX[�UHVLGXHV�
LQ� WKH� UHDG\�PDGH� KHDW� H[FKDQJHU� FDQ�
LQWHUDFW�FKHPLFDOO\�ZLWK�FRRODQWV�DQG�IRUP�D�
JHO�LQ�WKH�KHDW�H[FKDQJHU�WXEHV��7KH�WXEHV�
EHFRPH� FORJJHG� DQG� VXSSUHVVHV� WKH�
FRROLQJ� FDSDFLW\�� 'XH� WR� WKLV�� IOX[�IUHH�
EUD]LQJ�ZKHUH�PDJQHVLXP�DFWV�DV�DQ�R[LGH�
EUHDN�XS� DJHQW� LV� DQ� DWWUDFWLYH� DOWHUQDWLYH��
7KH� NQRZOHGJH� DERXW� WKLV� SURFHVV� LV�
KRZHYHU�YHU\�OLPLWHG�DQG�LW�LV�D�FKDOOHQJH�WR�
REWDLQ�D�VWDEOH�SURFHVV�±�VR�IDU�LW�KDV�EHHQ�
D�WULDO�DQG�HUURU�SURFHGXUH��
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)LJXUH� ��� %UD]H� FODG� DOXPLQLXP� VKHHW� ZKHUH� WKH�
EUD]H�FODG�PHOWV�DW�DERXW������&��7KH�VXUIDFH�R[LGH�
PXVW�EH�GLVVROYHG�EHIRUH�WKH�PROWHQ�EUD]H�FODG�FDQ�
IORZ�WR�UHJLRQV�ZKHUH�WR�IRUP�MRLQWV��

:+<�86,1*�$�/$5*(�6&$/(�)$&,/,7<�
;�UD\� SKRWRHOHFWURQ� VSHFWURVFRS\� �;36�� LV�
DQ� HOHPHQW� VHQVLWLYH� WHFKQLTXH� WKDW� FDQ�
SURYLGH�FKHPLFDO�VSHFLILF�LQIRUPDWLRQ�DERXW�
WKH�SUREHG�HOHPHQWV�LQ�D�VDPSOH��,W�LV��WKXV��
SRVVLEOH� WR� IROORZ� WKH� FKDQJHV� LQ� WKH�;36�
VSHFWUD�IRU�R[\JHQ��2���DOXPLQLXP��$O���DQG�
PDJQHVLXP� �0J�� GXULQJ� D� KHDW� WUHDWPHQW��
7KDW�PHDQV�WKDW�WKH�NLQHWLFV�RI�WKH�EUHDN�XS�
SURFHVV�RI�$O�2�� LQLWLDWHG�E\�0J� LV� WUDFNHG�
ZKLOH�LW�RFFXUV��7R�DYRLG�HYDSRUDWLRQ�RI�0J�
LW�LV�QHFHVVDU\�WR�SHUIRUP�WKH�H[SHULPHQW�DW�
�� PEDU� 1��� ZKLFK� UHTXLUH� WKH� KLJK� ;�UD\�
LQWHQVLW\� WKDW� FDQ� EH� REWDLQHG� LQ� D�
V\QFKURWURQ� UDGLDWLRQ� �65�� IDFLOLW\�� ,Q�
DGGLWLRQ�� WKH� KLJK� ;�UD\� LQWHQVLW\� IDFLOLWDWH�
IDVW� GDWD� DFTXLVLWLRQ� QHFHVVDU\� IRU� in 

operando�PHDVXUHPHQWV��%\�XVLQJ�65�LW�LV�
DOVR�SRVVLEOH�WR�WXQH�LQ�WKH�SURYLGHG�SKRWRQ�
HQHUJ\�IRU�GHSWK�SURILOLQJ�WKURXJK�WKH�R[LGH�
RYHUOD\HU�� +HQFH�� WKLV� VWXG\� ZRXOG� EH�
LPSRVVLEOH�XVLQJ�FRQYHQWLRQDO�;36��

+2:�7+(�:25.�:$6�'21(�
$Q� LQLWLDO� LQYHVWLJDWLRQ� ZDV� SHUIRUPHG� DW�
/LQN|SLQJ� XQLYHUVLW\� XVLQJ� D� FRQYHQWLRQDO�
VXUIDFH�VFLHQFH�;36�V\VWHP��7KH�VDPSOHV�
ZHUH�WKHQ�KHDW�WUHDWHG�DW�*UlQJHV�5	,�LQ�D�
&$%� IXUQDFH� DQG� WKH� REWDLQHG� VSHFWUD�
VKRZHG�2��V��$O��S��DQG�0J��S�EHIRUH�DQG�
DIWHU� WKH� KHDW�WUHDWPHQW�� 7KH� 65�EDVHG� in 
operando� VWXG\�ZDV�SHUIRUPHG�DW� DPELHQW�
SUHVVXUH�DW�WKH�;36�EHDPOLQHV�+,33,(�DQG�
63(&,(6� DW� 0$;� ,9� LQ� /XQG�� 6ZHGHQ���
3URMHFW� SDUWLFLSDQWV� ZHUH� UHSUHVHQWDWLYHV�
IURP�*UlQJHV� 5	,�� 8SSVDOD� 6\QFKURWURQL[�
$%��DQG�/LQN|SLQJ�8QLYHUVLW\��
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�
)LJXUH����0J��S�;36�RI�WKH�R[LGH�OD\HU�DERYH�WKH�
EUD]H� FODG� DQG� KRZ� WKH� LQWHQVLW\� HYROYHV� DV� D�
IXQFWLRQ�RI�WLPH�DW�D�WHPSHUDWXUH�RI������&��

7+(�5(68/76�$1'�(;3(&7('�,03$&7�
7KH� VWXG\� KDV� VXFFHVVIXOO\� SURYLGHG� QHZ�
LQIRUPDWLRQ�UHJDUGLQJ�FKDQJHV� LQ� WKH�R[LGH�
FRPSRVLWLRQ�� DV� ZHOO� DV� WKH�0J�NLQHWLFV�� ,W�
DOVR� GLVSOD\HG� WKH� R[LGH� EUHDN�XS�
PHFKDQLVP�� ZKHQ� 0J� GLIIXVHV� IURP� WKH�
DOXPLQLXP� VKHHW� FRUH� PDWHULDO� XS� WR� WKH�
R[LGH� WKURXJK� WKH� EUD]H� FODG� DW�
WHPSHUDWXUHV� FORVH� WR� EUD]LQJ� FRQGLWLRQV��
7KH�SURMHFW�KDV�SURYLGHG�QHZ�SHUVSHFWLYHV�
RQ�WKH�$O�2��EUHDN�XS�SURFHVV�DQG�YDOXDEOH�
LQSXWV�IRU�WKH�GHYHORSPHQW�WRZDUGV�D�VWDEOH�
SURFHVV� WKDW� IDFLOLWDWHV� IOX[�IUHH� EUD]LQJ��
 

“Nobody has done this study before us. 
It has simply not been possible”  

/ Lars-Åke Näslund, Gränges R&I
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