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Processes for Beam Blank Mold
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Top view of Beam Blank Mold
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Side view of Beam Blank Mold
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Experimental Measurements by Mold Thermocouples

3 columns of 6 in “cove”, 1 Column 
of 3 on flange tip: 21 TCs per wide 
face

2 Columns on narrow face, 3 on 
outside column, 2 in center column: 
5 TCs on narrow face

47 total thermocouples  

Conducted by SDI and Accumold

TCs drilled between water slots to 
1/10 inch past tangent line through 
water slots closest to hot face  
(centered between slots)
1/8 inch diameter Cr-Al (K-type) TCs
Close contact fit (no thermal paste)
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Experimental Results
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Material Properties & Water Heat Balance Measurements

Copper thermal conductivity 350W/mK

A 992 structural steel: 0.071%C, 1.31%Mn, 0.012%Ph, 0.026%S, 
0.17%Si, 0.36%Cu, 0.06%V, 0.02%Nb, 0.0116%N, 0.0017%Al 
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Heat flux along perimeter for meniscus, measured 
slices and end of mold
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Average heat flux around the perimeter
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Comparison of measured, adjusted and numerical 
temperatures for slice 590.6mm below top
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Comparison of measured, adjusted and numerical 
temperatures for measured slices on wide face
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Mold temperature contour for meniscus (uniform heat flux)
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Mold Temperature contour for middle slice from the top
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Stress contour and deformation for middle slice from the top
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Conclusions

Offset method considering the thermal resistance from the air gap or the  
mixed water and air gap between the thermocouple and mold can explain 
the decrease of measured temperature with real mold temperature well

The total heat loss from the water temperature measurements and the 
chosen numerical heat flux match well

2-D distortion simulation shows that wide face distorts inward in the 
middle and outward for both ends and narrow face has like a total 
outward translation. It encourages us to adjust temperatures just on the 
wide face.

It is recommended that future mold TC measurements use thermal paste 
to minimize the resistances

A
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