BEME TRE 200145 E hEBHARHLE ppoll~914

KSPE 01F221

THIIISA HEd FHA3E fet SEHY Y

BMe@ o) chetR 7| LA e,

Y= 71AdA gtah

Developement of Drill Geometry for Burr Minimization in Drilling

J. E. Chang(Mecha. Eng. Dept. KKU), S. L. Ko(Mecha. Eng. Dept., KKU)

ABSTRACT

This Experiment was carried out for burr minimization in drilling. New drill geometries are proposed to minimize the

burr formation in drilling operation. Three types of drills are made, chamfer, round and step drill. The burr formed in first

cutting by front cutting edge can be removed in second cutting by the cutting edges in chamfer, round edge and step. New

burrs are formed by second cutting and can be minimized according to the change of drill geometry like, chamfer size and

angle, comner radius in round drill and step size and angle in step drill. To measure the burr formed in drilling, laser sensor is

used.
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(b) Carbide Drill

-911 -



(e) Step Drill
Fig. 1 Configuration Drills

Table | Specifications of Drill Geometry
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Table 2 Cutting Conditions for Burr Formations in Drilling

. Material | Speed Feed
Drill . . Coolant
(Hardness)| (m/min) | (mm/min)
HSS Drill 50
bide Dri 100
Carbide n(ll SM45C N o 5
Chamfer Drill (HRC14) ry
Round Drill 200
Step Drill 250
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(b) Carbide Drill

S H HSS Drill
Fig.2 Burr Formation by Conventional Drill in SM45C

(a) Chamfer Angle 30° (b) Chamfer Angle 20°
L=2mm L=2mm

Fig.3 Burr Formation by Chamfer Drill in SM45C

(a) Round R1.5
Fig.4 Burr Formation by Round Drill in SM45C

(b) Round R2.5

(b) Step Angle 100°
Step Diameter Of

(a Step Angle 75°
Step Diameter O8
L=2mm

L=2mm

(¢) Step Angle 130° Step Angle 75°
Step Diameter O8 Step Diameter 99
L=2mm L=2mm

Fig.5 Burr Formation by Step Drill in SM45C
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Fig.6 Burr Height by Chamfer Drill in SM45C
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Fig.7 Burr Height by Round Drill in SM45C
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Fig.8 Burr Height by Step Drill in SM45C
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Fig 9 Schematic Hlustration of Drilling Process when drill
exits with chamfered drill.
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Fig.10 Schematic Hlustration of Drilling Process when
drill exits with rounded drill.
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Fig.11 Schematic Illustration of Drilling Process when
drill exits with step drill.
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