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Development of micro BD-PCD ball grinding tool with a dual-negative angle
and research of micro tungsten carbide die machining

BOER" X i~ BT
LEEX DI A BT ERT FN S
CREEAERAE BRIAEL Y2

*E-mail: chenst@ntnu.edu.tw
&

AT g R F 2 QR ELALORLSGT AT B ¥ N0 BRI SR R 4
IR o RV EMR Y R RERH R BB F YA R T
L FT g AR R ﬁ*iﬁ“f“i IREFH AT P AR A WO R S Hr kA4
R MR E A TR RN Als 7 NEsdssT J v i A L K0 T
ARG T :7\(W-EDD)4n1 FA e MR A LFET FENRLGEE 7 R AH L W
MERES S a7 B4m R "'ﬁﬁcm~*77ﬁ}3§“ Pl 7 BB G A E s ey
PUB0CHE AL R | v inf A A A A S HLD R R ek T
R 41 2t diEARY > B4 BB TR F AR o Fd p FRI R K
Ml L g 'P—‘&:’Pf“}iiﬁ oV Rlag A Gl kR i Ra0.11 pm e AR L EE S o R
HER AR A %’LHH{EECI- RAFEE7 B A H R NSRBI

MeEF (AL RS FHEATE S AN T

Abstract

The purpose of this paper is to develop a micro BD-PCD ball grinding tool with dual-negative
angle to machine a micro tungsten carbide die. Tungsten carbide has a high-melting point and -
hardness and abrasion resistant, which is suitable to produce mold cores for molding glass. However,
high hardness result in material removal becomes very difficult. In this study, we design and
manufacture a micro BD-PCD ball grinding tool to grind tungsten carbide. The BD-PCD ball grinding
tool is designed with a negative rake angle of 50° that crosses the center line of the tool, which
developed by an in-situ w-EDD technology. By applying w-EDD technique facilities to make a large
negative rake angle and create micro discharge craters and protrusive portions as the chip-pockets
and cutting-edges on the BD-PCD tool. These micro cutting-edges all have a negative rake angle,
implies that the BD-PCD has a dual-negative angle producing excellent press-cut effect on the hard-
brittle material. This allows chips to be easily disposal and prevents the tungsten carbide workpiece
from cracking during process. High-speed fast shallow grinding of micro tungsten carbide die is
conducted on lab-made desktop machine tool, which creates a surface roughness of Ra0.11 um.
Experimental results demonstrate that tungsten carbide die can be machined successfully by using
the developed BD-PCD ball grinding tool with a dual-negative angle.
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