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Abstract

The surface microstructure evolution during laser texturing is important for practical application.
In this study, two kinds of textures of groove with depth 50 pm and 150 pm, namely CG50 and
CG150 were fabricated on the polycrystalline diamond compacts (PCD) specimens using picose-
cond laser machining tool. The surface morphology, microstructure, bonding structure of carbon,
and the surface diamond phasequality R were characterized using stereo-optical microscope, light
interference profile instrument, field emission scanning electron microscope and Raman spec-
troscope before and after texturing. R value is defined to be the ratio of intensity of the diamond
phase and that of the graphite phase, which relates to the fraction and grain quality of the di-
amond phase in the surface zone. It is found that, there is a looser layer on the textured surfaceaf-
ter picosecond laser texturing, whether it is CG50 or CG150. Laser texturing results in transforma-
tion of the surface diamond to graphite phase, which varies with the location of the texture.
Usually, the surface graphitization at the bottom and the wall-side of the texture is much severely
than that at the top. The R value of the groove shoulder of CG150 is 13.91, which is higher than that
(11.27) of the pristine specimen. This is probably responsible for the geometry of the texture, as
well as the thermal conductivity difference between the diamond and graphite.
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Figure 1. The geometry scheme of two kinds of texture
1. RBAMSHIREE(a) CG50; (b) CG150
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2(a) AR LN T/ PCD i Fr 11 SEM SR IH TE 3R K, Horb i 1 4 BE A 45551 Co. 141 2(b) & CG50
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WEFTR, ARSI SR AN [E] X I PR R A Xk 1 28R, X4 2 2 fEEE, Xk 3 2T, & 3 & CG50
Jx CG150 LM HIRTHE AT SEM K4, PRI SURIAETI X i R S A M 2. 2 1 44 T PCD iR A 41
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Figure 2. SEM images of the surface before (a) and after texturing (b)
2. (a) RELWIIH PCD FRINFER; (b) CG50 L34 Raman KL B ~EE

Figure 3. SEM images of the surface texture of (a) CG50 and (b) CG150
3. FMERAIRERR: (a) CG50; (b) CG150

Table 1. Surface chemical composition of specimen with different treatments (wt%)
F 1. TEILIEH FRE L F RS (Wi%)

C w Co (6]
No texture 87.79 2.35 8.77 1.06
CG50 87.77 2.35 8.77 1.08
CG150 49.91 6.12 27.66 17.03

3.2. AR EAERE

P SR IR 2R THT (6T U5 FE 3R G A ] 4 BT 70 AT 3R1S CGH0 A4 I ~F- 35 R ThI ALK P Ra 2 5.39 pm,
CG150 4k ()T 24 2 THIFLRE [E Ra 9 36.79 pm. 5] 3 5B CG50 Kz CG150 LKA v 4 T P i 6 Hg A B AH 24,
[R] Wb 9 3 Y- 450 2 T RE RS F 177 [ K 22 S O 1 A T 5 R B L 47448 49 #)r €] 3, CG 150 A4 H 1 Skar B I K C G50
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Figure 4. Light interference profile of the surface texture of (a) CG50 and (b) CG150
[ 4. CG50 (a) K CG150 ¥ MmAEYRE AT ERE]

33. AlaREARUIHT
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Tog VLAl B AR AERFAIE U 1) J5L DX VT e SR T-he sl S AR~ AR I A B JTs Bg WEIRIAAAER 1% PCD Jr WAEAE
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Figure 5. Raman spectra of the PCD specimen without texture
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Figure 6. Raman spectra of different location of G50 and G150 specimen
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Table 2. R value of different zones of textured specimens
= 2. L PCD R ARIXIEAL K &R A& SIE58EE R &

zone 1 zone 2 zone 3
CG50 0.36 1.39 2.26
CG150 0.53 0.77 13.91

3.4. g

K AR O I TF B QO SR R R T ) & B2 F B, WobME K. kP siE. &R
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