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Abstract: The performance of polycrystalline diamond

RS HEE. 2023-11-07 EEEE. 2023-11-15 composite sheet (PDC) is closely related to the diamond

BEMA: [ ANAEEEIRH (51804251 ’ 52104384)‘; and the distribution state of Co binder among diamond parti-
A& TR RS S 8 LD 734 S 40 3 RE R 5 T cles. PDC with diamond particle size of 3, 10, 16 and

particle size, the dispersion uniformity of diamond particles

PRI H (AMGM2021F04) 5 U HiRH#IHRITH (21X) 25 wm were prepared by sintering at high temperature and
Z70041) ; hETE- 5 54 % B H (2020M683675XB) ; high pressure. The phase composition, microstructure,
Be 75 45 T 5 0 % R0 (2023 YBGY -343) thermal stability, friction coefficient and impact toughness

St w9 1083 45 RIEGE . WLk S of PDC with different diamond particle size were studied by
- | , I, , RIEEZ, ,

X-ray diffractometer, scanning electron microscope, syn-
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chronous thermal analyzer, high-speed friction and wear test
DOI: 10.7502/j. issn. 1674-3962. 202311007 and impact resistance test. The results show that the stron-
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gest diffraction peaks of PDC prepared with different particle sizes are (111), (220), and (311). Moreover, the Co;0,
phase is found in the PDC with a diamond particle size of 25 wm. The Co binder of PDC with diamond particle sizes of 3,
10, 16 and 25 pm are distributed in the forms of fine particles, spherical and isolated shapes, vein-like and isolated shapes,

and vein-like shapes, respectively. The PDC with a diamond particle size of 25 pwm has the smallest friction coefficient,
which is 0. 049. The performance test results show that the PDC with particle size of 10 pwm has the best performance, the
wear ratio reaches 2. 04x10° , the impact toughness is 400 J, and the heat resistance temperature reaches 744 C.
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Fig. 1 XRD patterns of polycrystalline diamond layers of PDC with dif-

ferent diamond particle sizes
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Fig. 2 Microstructure of PDC with different diamond particle sizes:

(a) 3 pm, (b) 10 pm, (c¢) 16 pm, (d) 25 pm
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Fig. 3 SEM image (a) and EDS mappings (b) of PDC with diamond particle size of 10 pm
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Fig. 4 Friction coefficient curves of PDC with different diamond particle sizes
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Fig. 5 3D morphologies of PDC with different diamond particle sizes after wear test: (a) 3 pm, (b) 10 pm, (c¢) 16 pm, (d) 25 pm

3.2.2 Bk

T P P A i 4 WA R BE I B AR bR . &R
WARE AR R W 2 R iR R AT R LA S A T P
e & 6 AR 4 MILACRLAR Y PDC S RE L Gt
AP AT LT 0 b & AN (] 4 M R0 A2 1Y) PDC 1) T
PERY 25 S NIA RN 10 wm (4 PDC Y S FE B i
KET 2.04x10°; ERIARIAEN 3 pm [ PDC AYEEFELL
Ak, H5.32x10°, WRsER, A% EHAREL, PDC
)T P P i 4 DA AR P sl /N TR A, AR 4 4 WAy
BN — e R, XSRS R,
BRI 1 JE PR, R AN 4 W 2 T R 2
HHS R S, I AARMEE B, 7E R R b
g3 R b 2% Tl A 4 NI R (] 1) &5 75 5 1 22 31 T Y
O TV 2 o DO 77 Y S 5 T e [P 5 A
FE/NE e RREE, S0 S A S M Y PR RO
B>
3.3 HiphEE

Prapd 2 PDC M EZEREE AR, UL, BRSO
[ R LR SR R YT Ul i ) e s A - SR 3 B % N o

aom

10 16 25

Diamond Particle Size/um

Bl 6 RIFR4RIARAER) PDC RESFE LK

Fig. 6 Wear ratio of PDC with different diamond particle sizes
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Fig. 7 Impact toughness of PDC with different diamond particle sizes
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