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Abstract: According to Ag-Cu-Ge phase diagram, two solders Ag-Cu33.4-Ge28. 1 and Ag-Cu43-Ge20 (mass frac
tion, %) were designed. The microstructure and melting point of two solders were studied by optical microscope
and differential thermal analysis(DT A), and the wettability of solders with base metal was tested. The results show
that, the melting temperatures of the two solders are in the range of 539 =622 C, Ag-Cu33. 4-Ge28. 1 solder has
good flowability and wettability to Ni and Cu substrates. The scanning electron microscope equipped with energy
dispersive X-ray (EDX) analysis system was used to inspect and analyze the interfacial microstructure, and the solid

solution and intermetallic compounds were found in interface.
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Fig. 1 Phase diagram of
A g Cu-Ge ternary alloy system

HMES DT A FEE N RS &M A, &
AR, THEEEE R 10 K/ min . 258, FEAHCR
FLHIARZE NiBRA Cu Bk, JEEHR 1 mm, £FREA
SRHKTE, HEREEN 0.3 ¢, fER3IMI4E H,
Ry E LBy AT, BB RIESH
GB11364 ~ 89 . KHAFEATEE, #io, SEH 30% H20-
W+ TR NaOH % BVRAIR M, ARG 5 ¢
FeCli+ 2 mL HCl+ 96 mL CHsCH.OH &
JG, /£ POLYVAR-MET K% 4 HH 855 T g,
X AT AE H A Rigaku ( D/ M ax2500) 7 51X
AT, KM CuKo( = 0. 154 18 nm) #&5F, DLy
Pt 2R uk e . A KYKY2800 +4 Hi 1 & 1 85

(SEM) T #U5 HL 7 A HEAT S AL 2307, s
JE 20 kV, R EE3E 2 1 ( EDX) X 5t Ao
HBAT 53 HT

2 FHRMUHE

2.1 SRS EfIZELR

) FH ol et 289 7 AR D 1) PR R T RE B 4 1Y
DTA & 2 s . 4 17 18 539~ 547 ChbAT
1N g g A4 28 3 A I g, R
3 RI%E N 539~ 543 C, 576~ 580 ‘C, 602~ 622 C.
KWHT AgrCu-Ge &4 3 Pt FEAHX LI 1k
R, EEWRESRAE T AR RS .

457} (@)
~ 344)
% 1,=539.0 C
5 211
£
z 77
=t
e
g 56t 1,=547.0'C
-189}
100 200 300 400 500 600 700
Temperature/’C
44.81®)
~ 334
2
=576.0°
= 22.0# fe=5 te=C602.O C
z 1,=539.0 C
3 106
= - 1622.0°C
5 _os £.:=580.0 C
z 0 1, =543.0 C
—122]

300 400 500 600 700
Temperature/’C

100 200

B2 SERAEMDTA ek
Fig. 2 DTA curves of tested alloys
(a) —Alloy 1* ; (b) —Alloy 2*

4 AgCuGe HHE, AERILAS 1" BRE
THFRN L —KAg)+ (Ge)+ It &4 2" 1£ 602
~ 622 CHEX A RAEW T RN: L—ANAg), {E
576~ 580 CRAEUW FMN: L —NAg)+ Tt £ 539
~ 543 CHLEXMIRAET L —HAg) + (Ge)+ NIE



55 16 &5 10 3]

EVERT, & B8 Ag Cr Ge TR TERE R ATAR SRR + 1795 -

YA

FLHHT 1P F2° Pidh Az CuGe & 411K
53 LA R PR < MR A 2 R ) [0 AH A RO R
AR o PRI S0 G 4 PR AL B DX TR AR A 539~
622 C, ¥JVELE 500~ 650 CZ [a], FFoXHEFRiE L
L BT SR

1 LB AEIR
Table 1 Composition and melting

temperatures of tested alloys

Sample Mass fraction/ % Wil i . I cimperature
No temperature/ 'C interval/
Ag Cu Ge Solidus Liquidus C
1 38.5 33.4 28.1 539 547 8
2 37.0 43.0 20.0 539 622 83
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Fig. 3 Metallographs of tested alloys
(a) —Alloy 1* ; (b) —Alloy 2

- — Ag
4+— Ge
s — CusGe,

A A J\ A. -A o AAN

.

60 70 80 90
26/(%)

#
L

20 30

o A
# [ ]
Z:Jmﬂ
\'uﬂ\
0 50

B4 SKE e X AT
Fig. 4 XRD patterns of tested alloys
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Table 2 Spreading property and wettability of solder alloys

Sample No. Base metal Temptféature/ PriI;nIa/rIyn Ia:lrzea, Area ]?f:/e; :nezsting, Spreakd:rzlg Kc?/egizcient, Angle/ (%)
Ni 577 9 203.2 0. 044 7.0
Ni 597 9 174.9 0.051 10.0
: Cu 597 9 50.6 0.178 29.5
Ni 617 9 120.7 0.075 15.5
Ni 652 9 16.3 0.552 73.0
Ni 672 9 17.1 0.526 63.5
2 Cu 672 9 52.8 0. 170 24.5
Ni 692 9 26.8 0.336 42.0
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Fig. 5 Back scattered electron images of interface of

filler wetting samples at different temperatures
(8) =577 C; (b) —597 C; (&) —617 C; (d) —597 T
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3 FIHEE S(c) F(d)) 1~ 12 500 E
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Cu AR IS P 2 A 2N .
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Table 3 EDAX composition analysis of
regions marked in Fig. 5

(mole fraction, %)

Spot Ag Cu Ge Ni
1 0. 00 0.89 1.09 98.02
2 0. 00 10. 36 36. 66 52.98
3 0. 00 16. 92 38.31 44.77
4 0.70 19. 17 40. 45 39. 68
5 1.17 69. 06 27. 14 2.63
6 92.45 2.10 5.45 0. 00
7 48.12 35.58 16. 30 0. 00
8 0.96 96.93 2.11
9 1.50 73.50 25.00
10 2.00 73.50 24.50
11 0.43 74.79 24.78
12 47.15 38.01 14. 84
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