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Abstract; In order to improve the production efficiency, surface quality and reduce the grinding mar-
gins of Polycrystalline Diamond (PCD) compact cutting tools, a series of experiments of Low-speed
Wire Cutting Electric Discharge Machining (LS-WEDM) for a PCD compact were taken. The PCD
compact was cut by the WEDM for five times, then the surface roughness of cutting section, the ma-
chining quality of cobalt-rich interface layer and the edge of PCD layer were measured and discussed.
The results indicate that the PCD compact shows better surface quality in its cutting section after mul-

tiple processing by LS-WEDM, and the machining quality is affected by diamond particle sizes greatly.
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For two kinds of PCD compacts, CTH025 and CTB010, the surface roughness are R,=0. 85 yum and
R,=0.57 pm,and the depths of the grooves of cobalt-rich interface layer are 16. 3 pm and 5. 7 pm, re-

spectively. The size of the defect in the edge of PCD compact is matched with that of the diamond par-

ticle. The minimum grinding margins of PCD cutting tools can be controlled in 4 —15 pm after LS~

WEDM.

Key words: Polycrystalline Diamond (PCD) compact; PCD cutting tool; Wire Cutting Electric Dis-

charge Machine(WEDM)
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Fig.1 Machining model for PCD compact
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Fig. 7 Machining quality of CTHO025 edge

(D% LIRINT.
(a) The first machining

(B 5 Wi T.
(b) The fifth machining
8 CTB010 V) 1 #k g
Fig. 8 Machining defects of CTHO010 edge

WHE LRI 9,10 ffn, CTHO025 &4 1 Ik
VI8 5 H e KU1 1 BB Y8 B 55,5 pm IR E R
19. 2 pm, &3 5 W TG e R YD 1T 8RB 58 B R

KM 20,2 pm KN 6.9 pm; CTBO10 2255 1 K
DI Hom R ) F 4 58 O 34, 3 pm IR EE R
15.5 pm, 283 5 N T J5 & K Y) B 58 FE R AR Ry
10. 4 pm RN 3.8 pm, XL RS LR
FA—F, WO OB, T — TR
TIEE TSR R T U 0 B fE B TR B . 258 4
S 2 R R RO T3 I ORLRE 4k R, &
WEDM il T.J5 5 PCD & & F 77 B Ay 1 ] 5 i 78
4~15 pm 2247 NI 3 48 w1 A%,

60
—e_ CTHO23

E 50 .\\ —— CTBO10
= N
=
z 40
2
330
¥
z
= 20 -
=I1]
£
_‘-g 10
()

0 [ 3 5 4 5

Times machined

B9 BB 9 S 0 TR B &
Fig. 9 Relationship between machining defect width

and machining times

20
"\ —=— CTHO25
= \ .
;'j- \. —+— CTBO10
= I \
E’ 15
=
5
B
3 10
3]
=
=
=
=11] S5t
B
E
o
0

1 2 3 4 5
Times machined

Bl 10 Y BRBAER B S TR R
Fig. 10 Relationship between machining defect depth

and machining times

4 % i

PCD & & F 418 5E 22 2 U1 %1 T, Re 4% 15 %1
BAFR R R HH T CTHO025 &4 i 4 F
A1 ORL ELAR K, FL KA 2R U0 M B8 48 K i T
W ZFRAG. R AL E I T, PCD 24
Tl ST A 7 A TR S ATk A H PTG i 2



1308

ples

I TR

5 20 &

YN s /0N 11 A R B, CTHO025,CTB010 28 5 ¥
I TS T8 B MR B B EE 3 5 R 16,3 pm A 5.7
pm, ZHKAELYIE M T PCD B4 K 7104
FEAEYI OB L 4 2 00 T )5 e 280 1R K

o
[1] %4 BRAAeRGAASARRLLERGEARR

(2]

(3]

(4]

(5]

[6]

L7]

(D] R T R, 2010:1-5.

LUO D. Research and application of PDC and
PDC bits|D]. Wuhan: Wuhan University of Tech-
nology,2010:1-5. (in Chinese)

K. EREA. Rl amTEARERT] &
Rl & 5 A A T42,2006(4) : 76-80.

ZhANG Q J. CAO F G. Summary of machining
technologies of polycrystalline diamond (PCD)[]].
Opt. Precision Eng. . 2006 (4).76-80. (in Chi-
nese)

x| & F, AL BB AR S X Rl A0 L) I e
fERIREALT]. b % T42,2011,19(1):90-96.
LIU ZH B, WANG X B. Influence of built-up edge
phases on characteristics of surface profile of micro
cutting [J]. Opt. Precision Eng. » 2011,19(1):90-
96. (in Chinese)

Bk kL AR, SiCp/ Al & & B MRS %
EIRE[T]. b % T4,2009,17(7): 1621
1628.

GE YF, XU ]J H., YANG H. Experiments of ultra-
precision turning of SiCp/Al composites [J]. Dia-
mond & Abrasives Engineering, 2009,17(7) :1621-
1628. (in Chinese)

Ei& KA. PCD JJ B /b 2B AR 5[],
I A K. 2004,38(4):17-19.

WANG SH, ZHANG H T. Research on minimum
grinding allowance of PCD tools[J]. Tool Engineer-
ing,2004,38(4):17-19. (in Chinese)

IR PR AE T E ORI AR iR R
[J]. & T 58 R ,2004(4):59-60.

WANG J. The way to improve super-hard cutting
tool material wire-cutting processing efficiency [J].
Electromachining & Mould, 2004 (4); 59-60. (in
Chinese)

Rk A, BESRGES R R KLY

AN G WA BURL AR B /NAE 2, R T BR 7T 1Tk
W, N —TIp M1, e A SOlmes ), &
WEDM it T.J5 /) PCD & & F 71 B85 4% i ] 42 il 78
4~15 pm A7,

(8]

(9]

[10]

[11]

[12]

[13]

ML SR )] F B AL T 42,2007, 18(6):
671-675.

ZHANG G F. DENG ZH H. Cutting mechanism
and surface appearance of PDC with WEDM [ ] ].
China Mechanical Engineering, 2007,18(6).:671-
675. (in Chinese)

ZR k& REAENAH NAYAG #OLIE 5
HLKAEL I FEI B 40 BT (T ). & B ALk 42, 2010,
21(9) :1034-1039.

WU Y. ZHANG G F. Damage analysis of PDC cut-
ted by Nd: YAG laser and WEDM[ ] ]. China Me-
chanical Engineering,2010,21(9):1034-1039. (in
Chinese)

SUZUKI K, SHIRAISHI Y, NAKAJIMA N, et
al.. Development of new PCD made up of boron
doped diamond particles and its machinability by
EDM/[ J]. Adwvanced Materials Research, 2009,
76-78:684 -689.

OBACIU G, PISARCIUC C. Electro discharge ma-
chining of PCD and CVD [J]. Nonconventional Tech-
nologies Review, 2008(1):27-30.

EAE B AL il & PCD JJ ARG TP
[J]. T A3 K,2010,44(1).32-35.

WANG Y G, TU G C, LIU G. Key processes for
manufacturing PCD cutting tools [J]. Tool Tech-
nology-2010,44(1) :32-35. (in Chinese)

JIA'Y, KIM B S, DJHU. Parametric study on
near-dry wire electrodischarge machining of poly-
crystalline diamond-coated tungsten carbide mate-
rial[J]. Journal of Engineering Manufacture,
2009,224:185-194.

WOE A R OR A, BT RIS B MY WEDM £
PIBOIN TR [T]. 1 T IRk 3 K 5 B2 3Rk
2010,10(1):1-3.

SHEN X L., ZHANG L X. Based on superhard
tool materials research with WEDM wire cutting
[J]. Jownal of Hunan Industry Polytechnic,
2010,10(1):1-3. (in Chinese)



£ 6 3]

L ROPE IS SLEALRER-Ae W UL @RIk o) MR 1309

1EE @It

RidE (1964 —), B, L TAREAN, 1
+ L Bl H 7 . 1989 4 T AR K 2R RS AW
2L, 2005 AF T K HL TR A2 4K 1R
T2, BN ]
AR BN T T4 B BF 58 . E-mail:

mcsong@dlut. edu. cn

EHARAS8—) . F L IPEREN, T4
T R T R, 1989 4R TR
B TR RS AL, 2 A
BHAR m U H) 5 S ) R oR
A3 F AR A B AR K b AT AR A
# J1 % W) WF %%, E-mail: mjwang @

dlut. edu. cn

X 1963 =) B HEE A, T2
L B, A S, 1993 4 T A
PR R AR LA, FE T
PLHL RS (MEMS) A= b f5 1 2% .
I0¢ 1 B2 AR A 285 130 5 0 3 B AR 1) B
5% . E-mail:chongl@dlut. edu. cn

SREZ (1986 —) , J , INLARIEIM A, il 1
WFoEAE . 2009 4F T 10 AR BHE K% 3R 15
b, 8N g A R my B
5% . E-mail: skdzjl_001@126. com

F B985 —) B WA E AL L
WHFEAE 5 2009 4F T K % Tk K7 345
S R 3 VAN SN = |5 3 N SR )

5% . E-mail: smiletofacelife@163. com

@ THAT &

LMCCD =& BEsrfFMHYE T EmAGFRISSI

AfrE,n4E kP, A ®LHRER AL ELY
QOHEMER KALEREIME DEF R, 4 K& 130033
2 PERFR FR AR, E 100039)

XF LMCCD il 337 A& W0 22 A ALAH OC N A #EAT 5T . 8 56 - A 48 LMCCD il =XAH ML A AH OC T 2L, 56 1)
SEEE LMCCD ALY DG 8 — 2D AE T AL AR T i L R 09 i 5 3558 v 43 7 LMCCD AHAIL A1 T 28
PR G A P A SE B R L A0 LMCCD (R i 34 5 CCD Y 0 K B 422 4557 1 21 4 vl 1 23 43 10 I gt
Pt B R RO AR T LA PRE T PR 7 A o R0 AR AL BT, DL KR T T 2 R R R 2k TG AR
A BT A T SEPRGE R, SeELAE R, LMCCD PR LTS B AL T 5 pm, R R AT 1Y
P 2 poms 76 LA TR B0 T 5256 2 M0 (5 M LU AR T 905 76 15 min A9 TAEJRIIIT 45 10 20 14 1) i 3 4%
HIAE 30°C LLF L 58 40l 2 LMCCD il XA ML 56 F CCD HF$2 | A2 1 i B 5 1 Fn {5 e b 9 220K, S S al 0
BB I R B AR T S A I ORIE



