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Machining Evaluation of Carbide Drill and Cermet Reamer Using
Polishing Media Based on Drag Finishing Process
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ABSTRACT

After drilling, reaming is required to process a workpiece for obtaining an excellent surface quality. In
general, a cermet is defined as a “composite of a ceramic hard phase and metal-bonded phase.” Cermets have
excellent abrasion resistance, thermal resistance, and performance in finishing operations that require surface
roughness and processing precision. However, although cermets have significant advantages, research on them is
insufficient. In this study, workpiece SM45C was machined using drills and cermet reamers. The cermet reamer
was processed for drag finishing for 0, 4, and 6 min. The experimental results showed the effects of drag
finishing on surface roughness and dimensional accuracy.

Keywords : Drag Finishing(E2{3 I[L{4), Drill(E&), Cermet(A!), Reamer(Z|™H), Surface Roughness(E ™
HED)
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Fig. 1 Photograph of shift fork

(a) )

¢

Fig. 2 Photograph of (a) drill and (b) reamer
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: Table 1 Detail information of drill
(a) 014 drill (b) 014.2 reamer .
Division Value
Outside diameter(o) 14
Point angle(°) 140
Helix angle(°) 30
Number of tool blades 2

Table 2 Detail information of reamer

Division Value
Outside diameter(o) 14.2
Chamfer angle(®) 45
Helix angle(°) left twist 5
Number of tool blades 4

Table 3 Chemical composition of SM45C (wt%)

C Si Mn P S

0.42 0.15 0.60 0.03 0.035
~0.48 | ~0.35 | ~0.90 less less

SM45C Cu Cr Ni Fe
0.3 0.2 0.2 97.6
less less less ~98.8

Table 4 Material properties of SM45C

Fig. 4 Experimental set up : (a) Tapping machine Parameter SM45C
(b) Work material (c) Drilling (d) Reaming Density 7,850 kg/m’
Tensile strength, Yield 490 MPa
Tensile strength, Ultimate 686 MPa
Specific heat capacity 0.486 J/g-C

Thermal conductivity 49.8 W/m-K

22 Y Z3 53 ghA
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2 7R A7t AREE AT I vie 9 A e
9} &9 W AHE A3l 48] MitutoyoAt2
MF-B3017C¢] @u|7H & A&t =t A& 308 &
olt}h, sM45C I)2tA o] & B AN E A 9
314 MitutoyoAHe] SI-210-S AMEsIH o EH A2
=4 71ASE 2R SAHAAE v SA vt FYst
Fig. 5 Equipment for drag finishing : (a) Drag A AAANZT FH ALY S4 2A0R S =
finishing machine (b) Holder (c) Abrasive = 0.5mmfs, TR S, A= 08 I2|AL A, =252
media AAsle FAsAT 28l & 29 AVE SA
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Fig. 7 Variation of reamer spindle load during reaming
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