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Abstract : The purpose of this study is to investigate the distributions of elements and com-
pounds in metals. The hardened surface and powder of gallium alloy (Gallium Alloy GF®) were
examined by scanning electron microscopy (SEM) and electron probe x-ray microanalysis
(EPMA). In SEM examination, two different types of light areas and one type of dark area were
observed on the surface. The characteristic round or oval light areas (cores) were enclosed with a
certain width of margin by the dark portion (core-matrix) and light portion (matrix) of irregular
shape and occupied the outer periphery. On the core portion, Ag, Cu, Sn and Pb were detected and
it was estimated that this portion consisted of nonreacted alloy particles. On the core-matrix
portion, Sn, Ag, Ga, Cu, and Pb were detected, and it was presumed by plane analysis that there
were Cu-Ga, Pb-Ga and Ag-Ga phases in this portion. On the matrix portion, Ga, Cu, Pb, Sn, Ag and
In were detected. It was also found that this portion was mostly occupied in the Ag-In and Sn
phases.
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Table 1 Results of qualitative analysis of
hardened gallium alloys.

ELEMENT

Position | Ga Ag Pd Sn Cu In Zn
CORE |O O O O O = =

MATRIX | O O O - O O -

Table 2 Compositions of GALLIUM ALLOY GF.
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Powder Liquid 10 uTn'
Ag 50.00 | Ga 65.00 T
Fig. 2 SEM micrograph of hardened gallium
Sn 25.70 In 18.95 alloys.
Cu 15.00 | Sn 16.00 D, core T3 Ga, Ag, Pd, Sn, Cu 25
Pd 9.00 Others 0.05 &N, matrix # L Ga, Ag, Pd, Cu, In
Others 0.30 Bitani (F— 1), b, HEEDHIC, W

(Weight %)
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BAEHONT, ThFEFTOWE 16, HE WL
M0 LM O & core T, ThZEH
o ssR) v 7HES DO S
core-matrix Th 0, T O/AHIEED 250
AREFDHA 13 matrix TH B EEZ SN B,
27T, PN S DAL E K & core i,
core-matrix #, matrix #E T,

X — 1 ICRHITR L AL o EM AT Ic &

WEEERROBEREL L OCBIA DK% &K —
21K LT, TOEED S Sn, Ag, Ga, Cu,
Pd, In 2o W TDEBRSFr 1T - oo K — 2
BERMT AT > el 0 SEM B Th 5,
ST B EEICRTO~OOMALTH 5,
®, @, @l core i, @, ®, ®! matrix ¥,
D13 core-matrix FTH b, KEBD T DFEH
AFR— IR LT,

REHLLOD, @, @TId, Sn, Ag, Ga,
Cu, PdRtH&anIn 32 RHahisd -
foo T 3ERTOTEERSHER L O KA DK
SO (Wo%) 2B L7cE T A, Ag
47.93%, Sn 25.49%, Cu15.06%, Pd 10.52%,

ELEMENT

Position Sn Ag Ga Cu Pd In Total

CORE @ 27.08 45.92 1.92 15.21 9.80 0.00 99.93

CORE @ 26.10 48.617 1.36 14.96 9.66 0.00 100.75

CORE ©) 23.30 49.21 0.34 15.00 12.10 0.00 99:95
MATRIX @ 0.00 50.69 16.87 4.92 0.66 27.09 100.22
MATRIX ® 92.66 0.00 4.43 0.36 0.16 2.51 100.12
MATRIX ® 93.73 0.00 2.30 0.19 0.00 2.98 99.25

CORE—MATRIX @ 1.93 1.26 72.90 13.20 11.72 0.00 100.@

Table 3 Results of quantitative analysis of hardened gallium alloys. Each numbers in this table
correspond to numbers of Fig. 2
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Fig.3 SEM micrograph of hardened gallium alloys and corresponding X-ray maps for Ga, Ag, Cu, Sn,

Pd, In, Zn.
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Fig.4 SEM micrograph of gallium alloy powder and corresponding X-ray maps for Ga, Ag, Cu, Sn, Pd.
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