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Cutting method of tungsten carbide material using hot machining

CM Lee*, D.W Lee’, W.S Jung™, SK Kim"

ll Abstract }

The Advantages of hot machining are the reduction of cutting forces, tool wear, and the increase of material removal

rates. In this study, a hot-machining using gas flame heating characteristics of milling by CBN tip was analyzed, and the

influence of the surface temperature and the depth of cut on the tool life were investigated. The results show that hot

machining of tungsten carbide-alloyed is more effective than conventional machining. In addition, some advantages obtained

from hot machining, such as decrease of tool wear and cutting force, high surface quality.

Kev Words : Tungsten carbide(Z72A]), Hot machining( 1272, Difficult-to-cut material(;H2}A), Gas flame heating (BZ714) |
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Fig. 1 Spindle Motor Current According to High
Temperature for Various Steel
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Table. 1 Electro-discharge Machining vs Hot Machining Against
Machining of Tungsten carbide-alloyed

Ele(l:\:lr;)égilrs]?:grge Hot Machining
Machine Elec;r/lo;éi}i’?gzarge Machining Center
Cutting Time
(W13xL18mm) > hr. 4 br
Tool Electrode (6EA) CBN Tip (2EA)
Tool Making | 6 hr. (1EA, lhr) None
Operator Need Expert None Expert
After Need Grinding
Machining and Polishing None
Reproduction None Available Available

Fig. 2 Schematic Representation of Experimental Design
for Hot Machining
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Fig. 3 Oxy-Hydrogen Gas Generator
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Table.2 Experimental conditions
Machining Parameters
Workpiece WCHCO(10%)
Cutting Tool CBN Tip@25(BN 200)
Operation Down milling
Tool Overhang 30 mm
Spindle Speed 1500 rpm
Feed Rate 80mm/min

0.Imm(Y direction)

Depth of cut 0.05mm(Z direction)

Cutting

Environment Dry, Hot Machining

Temperature 0~400°C
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Fig. 4 Cutting Force According to Temperature
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(b) Feed and pickfeed direction
Fig. 5 Surface roughness against dry and hot machining
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(2) Dry (b) Hot (4007T)
Fig. 6 Machined Surface (Depth : 0.05mm, X400)
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Fig. 7 Chipping at 125cm Cutting Length
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Fig. 8 Photos at 125cm Cutting Length
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