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Location of interests: welded-joint between items 2 and 3; 
                                       item 2: Ti-6Al-4V; item 3: Ti Grade 2. 

Fig. 2 Dimensions of item 2 (unit: inch) Fig. 1 Hg nozzle assembly 

Location of the Interested Weld 



Item 2 Item 3 

Surface Topology of the Weld Bead 

• To understand the effect of bead geometry on the 
turbulence level of the flow at pipe exit.  
– Flat surface 

– Whole azimuthal weld with semi-circle cross section 
• Major radius = 0.884”  

• Minor radius = 1/16” 

– Partial azimuthal weld with semi-circle cross section 
• only has 30⁰ of azimuth from –15⁰ to +15⁰ relative to “up”  

 

 

 

Fig. 3 The semi-circle topology of the Weld 

Presenter
Presentation Notes
The weld surface topological changes are primarily due to the fluid flow in the weld pool, which is driven by combined surface tension and buoyancy force.



Mesh for the Pipe with Whole Weld 
Pipes Mesh No.  (EWT) 

Pipe with whole weld mesh0: nθ=32, nr=65, nz=260, ntot=5.3248e5 

mesh1: nθ=40, nr=77, nz=274, ntot=8.3296e5 

mesh2: nθ=48, nr=90, nz=294, ntot=1.255968e6 

Presenter
Presentation Notes
300K mercury properties: 
ρ=13.546×103 kg/m3, μ=1.526×10-3 Pa·s
When u=4.13597 m/s, d= 0.0224536 m, Remercury=8.244×105 and Rewater=1.16×105 .

(2) Mesh requirement for EWT: http://jullio.pe.kr/fluent6.1/help/html/ug/node455.htm

(3) Calculate y+: http://geolab.larc.nasa.gov/APPS/YPlus/#REN (take inlet as the reference)
For mercury flow, the height of the 1st cell is 1.2488e-6 m (5.562×10-5) and 12 cells within  3.87145 e-5 m (1.7242×10-2).
Near inlet: 0.4828; Near outlet: 0.22.
Ref. http://www.scribd.com/doc/56617203/FLUENT-Turbulence page6

(4)n_tot=(n_r-1)*n_theta*n_z



Portions along the positive flow direction 
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Plots of U* along the axial direction are 
chosen at s=-1.568, s=3.36, s=4.032,  
 

 
s=6.89, and s=8.3375. 
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Velocity Line Plots for Pipe With Whole Weld 
 



Velocity Line Plots for Pipe With Whole Weld 
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Presentation Notes
(1)The results are more sensitive to the mesh density at the end of the bend ==> It's good to have denser mesh at the bend end near wall;
(2) Along the 2nd bend, mesh2 shows a lag, but the results of mesh0 and mesh1 agree well ==> The mesh1 and mesh0 may be sufficient for the simulation;
(3) At the weld region, mesh1 matches mesh2 at r*=1 but differs  from both mesh0 and mesh2 at r*=-1, where it has the increase and  decrease change from mesh0 to mesh2. ==> mesh1 is proper for the weld.
(4) Denser mesh for near wall region of the taper, the central region are ok with mesh1.
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Velocity Line Plots for Pipe With Whole Weld 
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Velocity Line Plots for Pipe With Whole Weld 
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Details of the negative 
velocity at ф1=90⁰ 



Velocity Contours for Pipe Without A Weld 

Mercury Flow (Mesh: nθ=34, nr=68, nz=330, ntot=7.5174e5 ) 



Comparisons Between Pipes W/O Weld  



Comparisons Between Pipes W/O Weld 
                                                         -- Cont’d 



Comparisons Between Pipes W/O Weld 
                                                         -- Cont’d 



Comparisons Between Pipes W/O Weld 
                                                         -- Cont’d 



Summery 

Mesh improvements: 

(1)Denser mesh for the 1st half-bend; 

(2) The mesh1 is good at the 2nd half-bend as well the weld; 

(3) Denser mesh need near the wall region of the taper and the 
central region is according to the mesh1. 

 

Future plans: 

(1) Collect the size information on the partial azimuthal weld; 

(2) Do the mesh and simulation for partial weld case based on 
the experience of whole weld case; 
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