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FLHAE Co73Sii0B 17 A &R M FEIE M FEVEALEE, DA
WA AT RL B RE AGE R A B0 Bl

SEIS K AN 20 mmX 8 mmX0.02 mm ¥
Co7SiioBiy(BE/R 780, %)IEM B, R v4gl Sn
(99.99%)5F 15 L HEF R Sn-0.7Cu A1 Sn-0.3Ag-0.7Cu
REDEL %), BHERN G TR B (RMA)EF .
o Sn A Sn ZEEFRF LR BRI BRANSR 1 BT .

F1 B RS

Table 1 Physical parameters of used materials

Melti
Materials Density"/ Surface tension"/ Zitrllrvlg
(g‘cmﬂ) (mN-m’l) p C
Pure Sn 7.28 535.89] 232
SnCu 7.29 533.91'1] 227
SnAgCu 73 530.21MM 217
1) At 300 C

TR SEI 2 A/, e JE S T 1 A R, A
FH 25 #r HTA(STA PT1600, 2 [F)idE 47 2 iR F 6l 4
BN EIXE(DSC). FHIELMTE B 2 mmX 2 mm (1)
R, MAREZ 20 mg, AN ALO; NN, A
DSC MRAE Ar(Fi 85350, 99.99%) (R4 [l 46 1F T 4T,
FHEEZ A 10 ‘C/min, F+Z 800 C, MIfiHfE T+ K
(3% B A 2 AR TR (O)~ W45 ¥ L (O, R i A DR AL UL
FE(0,). T DSC MZE R, EREZ(6.6X107 Pa)%k
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h JEREN AL, IRIF S ConSiBi, 4. N THi
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Fig. 1 DSC curve in Ar atmosphere(a) and XRD patterns(b)

of Co-based amorphous alloy
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Table 2 Contact angle data of amorphous and crystalline Co73S1,(0B;7 alloys

Test liquid CA/(®) deal©) IFT/(mN-m™) Disp/LW Polar
Water 65.4/70.9 0.18/0.59 72.80 29.10 43.7
Glycerol 70.1/62.5 0.69/0.14 64.00 34.00 30.00
Ethylene glycol 42.8/38.1 0.16/0.68 47.70 26.40 21.30
Methanol 29.9/21.7 0.40/0.11 22.70 22.70 6.70

CA—Contact angle; dcx—Deviation of contact angle; IFT—Interface tension of liquid/vapor; Disp/LW—Dispersive or Lifschitz-van

der Waals component of surface free energy; Polar—Nondispersive (polar) component of surface free energy; *, “—Stand for rows

include amorphous data/crystallization data

R"3 KM 3 MITETHER CossSiyeBy, A & 3R M E

Table3 Calculated surface free energy of Co73Si;oB;7 alloy by using three methods

Surface free energy/(mN-m’™")

State
Zisman critical energy!'? Owens!" Fowkes!'*!
Amorphous 4.98 63.51 61.50
Crystallization 21.20 34.21 32.66
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Fig. 2 Wetting balance curves((a), (b)) and effect of excess temperature on zero-crossing time ((c), (d)): (a), (c) For solders and

amorphous, respectively; (b), (d) For solders and crystallization, respectivel
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Fig. 4 XRD patterns of different systems at 300 ‘C and original samples after corrosion: (a) Amorphous; (b) Crystallization
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Fig. 5 Variation((a), (b)) of contact angles and normalized contact radius with time after isothermal wetting at 300 ‘Cand schematic

diagrams((c), (d), (e)) of contact angle for solders/amorphous Co73Si,0B;; alloy at corresponding temperature: (a) Amorphous
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Wettability of amorphous and
crystalline Co73Si;(B7 by lead-free solders

YE Chang-shengl, CI Wen-juanl, LIN Qiao-li', SUI Ran®, WANG Jian-bin', YANG Fan'

(1. State Key Laboratory of Advanced Processing and Recycling of Non-Ferrous Metal,
Lanzhou University of Technology, Lanzhou 730050, China;
2. School of Materials Engineering, Lanzhou Institute of Technology, Lanzhou 730050, China)

Abstract: Using wetting balance method, the wettability of Co73Si9B;; in amorphous and crystalline states by Sn and
Sn-based lead-free solders (pure Sn, Sn-0.7Cu, Sn-0.3Ag-0.7Cu) were studied in the temperature range of 290-310 C.
The surface state and wettability of different systems were represented by measuring the surface energy and wetting force.
The results show that oxide films exist in Co-based alloys surface because its surface free energy is less than the intrinsic
value. The wettability of the Sn-based solder is enhanced with increasing the Sn content. Thus, the wetting mechanism is
a series of complex multiple reactions of removing oxide film and it is exceedingly strong. The final wettability of
Co07351,0B;7 is affected by the interfacial reaction product and surface oxide film, but it is determined by the degree of
removal of the oxide film.

Key words: solder; wettability; oxide film; joining
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