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Abstract: The wetting of TA2 pure Ti by two industrial grade Al alloys (i.e. ,6061 Al and 4043 Al al-
loys) was studied by using the modified sessile drop method at 600,650,700°C under high vacuum.
The results show Al/Ti system is a typical reactive wetting, the small amount of alloying element Si
in the Al alloys can cause significant enrichment at liquid/solid interface and satisfy thermodynamic
condition;the formation of the Si-rich phase (Ti; Al;Si;,) strangling material exchange at triple line
zone; Ti; Al;Sij, decomposition and Al; Ti formation can remove the oxide {ilm and promote wetting;
the spreading dynamics can be described by reaction product control model, further the whole wetting
behavior can be divided into two stages:the first stage for the nonlinear spreading and the second stage
forthe linear spreading;the activation energies which are 56kJ/mol, 47k]J/mol for nonlinear stages of
6061 Al and 4043 Al alloys, and 112k]/mol for linear stage of 6061 Al alloys, respectively, Ti; Al; Si;,
decomposition is corresponding to the nonlinear spreading.
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Table 1 Nominal chemical compositions of experimental materials (mass fraction/ %)

Material C A% Fe Si Mg Zn Ti Al
4043 Al alloy 0. 80 5.00 0.05 0. 20 Bal
6061 Al alloy 0.70 0. 60 0.90 0. 25 0.15 Bal

TA2 0.1 0.3 0.15 Bal
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Fig. 1 Schematic diagram of the wetling experimental apparatus
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Fig. 2 Molten 6061 and 4043 Al alloys on the surface of TA2 substrate

(a)variation of contact angles with time; (b) variation of normalized contact radius with time
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Fig. 3

SEM images for 6061 Al alloy/TA2 system after isothermal wetting at 600°C

(a) cross-sectional view close to triple line zone; (b) top-view at the close of triple line; (¢) high magnification image of

rectangular zone in fig. 3(b) ; (d) the interfacial microstructure
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Fig. 4 SEM images for 4043 Al alloy/TA2 system after wetting at 600°C

(a)at the close of triple line; (b)central position of interface
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Fig. 5 SEM images for 4043 Al alloy/ TA2 system after isothermal wetting at 650°C

(a) cross-sectional view close to triple line; (b) top-view at the close of triple line; (¢) high magnification image of

rectangle zone in fig. 5(b) ; (d) the interfacial microstructure; (e) the microstructure of triple line
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Fig. 6 Macro-morphologies and SEM images for Al alloy/ TA2 samples after Al was removed by NaOH aqueous solution

(a) macro-morphology for 6061 Al alloy/ TA2 sample; (b) and (c¢) ,the corresponding details in fig. 6(a) ;

(d)macro-morphology for 4043 Al alloy/TA2 sample; (e) and (f),the corresponding details in fig. 6(d)
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(a) XRD patterns of the phases at the precursor films for 6061 Al/
TA2 samples after isothermal wetting at 700°C ; (b) XRD patterns
of the phases for the exposed interface of 6061 Al/TA2 after iso-
thermal wetting at 650°C through removing of the solidified Al;
(c)XRD patterns of the phases at the precursor films for 4043 Al/
TA2 samples after isothermal wetting at 700°C ; (d) XRD patterns
of the phases for the exposed interface of 4043 Al/TAZ2 after iso-
thermal wetting at 650°C through removing of the solidified Al;

(e) the original surface of TA2
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Fig. 7 XRD patterns in different status
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Fig. 8 Wetting models for 4043 Al alloy/TA2 (a),(b) and 6061 Al alloy/TA2 (c),(d)
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