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Wetting behavior of graphite by
CaMnCr alloy in vacuum atmosphere
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Abstract: By thermal analysis (DSC) the melting temperatures of CuMnCr alloys were decided and the sessile drop
method was used to study the wetting behavior of CuM nCr series alloys on graphite surface. The results show that
the wetting behavior of CuMnCr alloy is different from that of the other alloys due to the volatilization of Mn in the
vacuum atmosphere, and with a certain Cr content the alloy has the optimal wetting behavior, i. e. the minimum
contact angle at 960 C. The interface thickness is increased along with the amount increasing of Cr in the CuM nCr

alloy. The XRD analysis indicate that the interface reaction productions between graphite and CuM nCr alloy are Mn7Cs

and Cr.C,, respectively.
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Table 1 Wetting property of copper
and copper alloy on graphite

Alloy t/ 'C  Contact angle/ (°)  Condition

Cu 1150 145 Vacuum

Cu+ 10%Cr 1200 5 Vacuum

Cu+ 50% Mn 1100 10 Vacuum
Cu+ 1.0%Mn 1150 139 6.65% 10”3 Pa

BT 745/ (aMn, BMn), /=isEE &,
BAVE A ARG RAHEYE, 4 Mn 7 CeMn & &
R RE R 33. 7% IE, % ANk 868 CP %
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Fig.1 DSC curve of CuMnCr alloy
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Table 2 Onset and peak temperature of

heat flow changing on DSC curve

x(Cr)/ Onset temperature/  Peak temperature/

% T (&

0 869. 31 890. 94
0.25 869. 44 878.75
0.50 868. 51 876. 12
1.0 868. 54 876. 44
2.0 868. 88 877.54
4.0 871.15 880. 20
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Fig.2 Wetting area ratio( a) and contact angle(b) vs temperature curves for

copper alloys with different amount of Cr on graphite surface
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Fig. 3 Wetting macrographs of CuMnCr alloys on graphite with different Cr content
(8) —0; (b) —0.25%; (¢) —0.5%; (d) —1.0%; () —2.0%; (f) —4. 0%
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Fig. 4 Interface between CuMnCr alloys with different Cr content and graphite
(8) —0; (b) —1.0%; () —2.0%; (d) —4.0%
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Table 3
CuMnCr alloy and graphite

Interface thickness between

x(Cr)/ % 0 1.0 2.0 4.0

Thickness/ Hm 62.07 73:32 139.97 146. 63

K5 Sz SEM B
Fig. 5 SEM image of interlayer between

graphite and CuMnCr alloy
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Fig. 6 Line scanning of interface element between graphite and CuMnCr alloy
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Fig.7 XRD patterns on interface betw een CuMnCr alloys and graphite
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