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Abstract

At ambient atmosphere two Kinds of groove textures with different depth on the surface of Poly-
crystalline Diamond Compacts (PDC) were fabricated by using nanosecond laser. The surface mor-
phology, microstructure and bonding structure of carbon were characterized using stereo-optical
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microscope, light interference profile instrument, field emission scanning electron microscope
and Raman spectroscope before and after texturing. It is found that during laser texturing the ab-
lation rate of Co is slower than that of diamond, and a diamond phase on the PDC surface trans-
forms to a graphite phase. After texturing, the PDC surface presents looser and graphite-rich. The
transformation extent varies with the location of the texture, which 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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1. 518

R 2 0 L) R TN S AT B8 TR TS, oG5 TRl rERe[1] [2] SR/BKIERE, 4
&2 RRAE[3] [4] [5], MERENS s T AR T HAF 1R th BEAR BE AR MR RE[6] [7] [8] [9] [10], ATIT iz Hb S H T
SRR B BRI T EA RS 2. NS RN T O OB S
L EET M2 —, 20 fERFB T KERE. EE&E. MRA4E. MEREMEZIW I TEFEK
JEIN T SRR RN T R EEEII . R AR AE[11] [12] [13]. FeNin CHEORFEIRZE, Bk
TR 70 S H e R B 5 AT R T 2R A Ak e A DR R A #%[14] [15] [16] [17].

FAREA R Sl RSB MR ) B AR A RaE R IO T2 PCBN J1EAFIT4#
T ) L A5 i R B N T AR T R R [18] o SR FH iR /KR AN FRAE B 4 A SR R THD 3R A5 O 2 Uk AT LK
JE B A N B R URG Y 11910 WO T, CVD 4RI 2 1 24 5 345 i 26 T S U 4 L 3 iy B A e %
(G LR RE, AR5 38 A A BH AE FL S [20] 0 380N L 4 WA R R A Rl T R B 50 8 1) e 26 P R ol
RMMWAER, mEFW X LR FBORIAE R AR, TSI ARy T B R St e mti v g . 41
P& WA A ) B B B RRR BRI ASCHF AN EOEIN T PDC Wl RIFE R MRS, R HZ
SN BRAGE AR SRR, ARSI R 5 R R B AR IS HE B X

2. WEMBERZE

K BT AR R BR A F 0 1.2 mm 5 PDC B4 FE AR IS I T &M . & 1%
9 1 mm JEHE R A 4:(YG6); R A4 PDC IESTE R, BN 0.2mm. & EIRH20%20 x 1.2
mm. PDC M H 10 um Fi4% (1 &R B0 R O widelfi el & A Beah i . BEih 1 Wikl L S50 S5k A 41
F, A 1@y 1(b), Kl 1(c) R SE R PDC B4 Faa i, A wiHaRE N 50 um U4 1 H fy
%4 DG 50, BiTHAEEA 150 um AR fiv 48 DG 150. £54 H A AH M 8 S & WA 3R T 1ok 21
P #ARIE [21] [22] [23] [24], AR T 2N T T 25, T PDC & F 4l & AL S
#0818 FH Smartguy Laser Machining Center (%, W), #0635 KIhZE A 100 W, ki 98 % 120 ns,
HEMAN 50 MHz, IR 0.05 mm, 5 E 7y 1000 mm/s; R ZERAH, & — T8 K% BRIEE
J& 9 0.006 mm. 240 158 s S ) DG 50 ¥R E M 57.74 um, DG 150 [ SERRIRE N 173.21 pm.
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Figure 1. The texture geometry (a)/(b) and the groove scheme (c)
1. JAERMSH (a)/(b) T EERAMREE(C).

3. MEERS O
3.1 AMMREERS RS

2(a) 2RI T PDC S RIES, HEREEXEOvRSEHH Co. KA EDS H##ZR AT
X, HRRME RSy, H Co MBS E N 8.77 wt%, RifiH A Lo &7, ASEN1.06
wt% (£ 1) W LRSS KA TEG AR A4, K PDC FAE(EE FLAEAIERME . SN TS,
SUIERE IR IR RN, WG ISEEAAAE, FLAERSR A EE X A AR B 2 B> IR TR GL(E] 2(b))

3 RAEFFEBORAEECT DG 50 [ DG 150 2t )R THiAHSE SEM BHR . & 1 31 1205 R itk
FHUY. BEUME, DG150 2K ML DG 50 fAAEROGIE I &, %P6 KBS . [FE4% PDC &
A R T B R, SRR C S REFK, Co &M O/W SN, £MHLMEFEF C beihis
REFERT Coo LUIINTEHRE RgiRs . RAEEGRFARIE M, LK W 15 S, L fRE R
BeidkAT, R O EEIn,

AL LR ARSI e T2 HO RIREERE, 2 TAE R SR, FEEREIREERG N, FE e 5 B
O AR R s FEIRIEEIG N, RTH C 1R A R N o (E DR RS TR BE AR R, 6 160738 56 2 I s i B,
AR E BRI BERNTE.

Figure 2. The SEM images of the surface before (a) and after texturing (b) zone 1: groove
bottom; zone 2: groove wall; zone 3: top of groove
2. [RI5E & PDC AR () ) REM M TS (DG 50) Raman Mt SR EE (b))
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Figure 3. SEM images of the surface texture of DG 50(a) and DG 150(b)
3. DG 50 (a) % DG 150(b)# S Hy R Em A2 55

Table 1. Chemical composition of the specimen surface with different treatment (wt%)
F 1. FEIEHE MR E L E RS (Wi%)

C w Co (0}
No texture 87.79 2.35 8.77 1.06
DG50 74.94 4.97 15.84 421
DG150 67.37 4.25 20.70 7.68

3.2. AT EMEEE

PIAM AU 2R 1 TR R R A 4. 3 Hr R4S DG 50 ZUG P L IALREEE Ra 04 13.47 um,
DG 150 ZRH4 [P35 2R A KEFE Ra 24 38.57 pum. Hi [l L4852 2 DG 150 ZRA4) 3 [HIA7-E — & % FE OB |
HEF G . ATLL DG 150 [k RS 5 K RS AN RS RE (A PR 8 5T DG 50 2. (RN C I3 A K
T Co, —7J7THALZEAH Co RURLFEE N CAEVR G, FRRFEREENGM, 59— J7 HK R A SRRSO LRE &
it S NIABURLIC R I R A AR R T ARAS BB A . A SRR A ASKGE 3.3 T HE4H I 18 .
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Figure 4. Light interference profile of the surface texture of DG 50 (a) and DG 150 (b)
4. DG 50 (a) K DG 150 #¥ & aY3RmE A% BR &l

33. AlaREAZKIH

RALHRIIN T PDC 4 F ) Raman Y6is T4 5. Raman Yei 2 i 7 dE bkl C th 22454
FEH A MM F B —. Lhsp’C-C 244k N E M & RIA MK Raman $FAEHRB)IE To A 1332 cm ™, LL sp’C=C
B0 A BRAR IR S ARAE I Ey 7E 1580 cm ' T [20]. 52 3 P B F7 S AR Y BRFE A S2 R, I LUREHE U6 )
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Figure 5. Raman spectra of the original PDC specimen
[ 5. PDC BRHIRIE5LiE

PDC & & Fr £ 4K 4L LU , DG 50 & DG 150 ZI AN [FAlA7 B 4L i) Raman 1% 23 517~ T4 6(a)~(c) -
K 6(d)~(e)o R EHHNE, SRIF Tog I Egg U, FLUEHRFE M LUAE & SCNSIM R SR AHFAN &5, R
= Iryg Nlgg [25]0 FALEAFIA TS RAES T35 2. KAH PDC B4 A IEM R A 11.27. RHLH
fhJG, FHERA S ESRIRD, 1580 cm™ ML, AR SBAHKIIE N SRINGE, BT 401k
SR 2 S WA B8 g SRAH, B sp°C-C—>sp?C=C. R M4 R IFIRER I, A SCTHIF I DG 150 41K
VAR TH R A7 SBAY AR P s 59 T H K (zone 1) AT BE (zone 2), iX 5 SEM ML &L 45 B —3,

Table 2. R value of different zones of textured specimens
2. A PDC AT EIX AL &R A S E1E3EEE R &

zone 1 zone 2 zone 3
DG 50 0.036 0.74 0.23
DG 150 0.42 0.22 0.79

3.4. g

K H RO I L F B B S MR R T & 2R B, WOtk kb 9ifE. £E
AR PR R I RBERSE L AR R 551 22 DA 3R 52 25 230 T &2 [21] [22] [23] [24], R A 578 75
B TA R R, iR AR E MRS RIS S I & . S NIAM R & R WARESY)
i, HASFRE MR R RSSO BOCRBEER N &% e i st 0 m C [RiER: Ho
{14 J 8 e A [ A0, 5 BT DX 3 ) NI AR A SR A, il T WA A B SR AE B B TR R,
IR R OGRS B O T 460 Rk, BOBSUAML G i) PDC R & A S8 A0 K 4R, s 1Bt
7No

F I KA sp’C-C—sp’C=C A5 (3 2 FiaR), RIFRIH)Z % B RAR R A8k, SRIA AN 3.2
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A SO FL G5 R, WO N T ICEE MR IR, (HE sp°C (¥ 18T 22 U T Rl LA A% o 4 ] A v
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Figure 6. Raman spectra of different zones in the textures of DG 50 (a-c)) and DG 150 (c-e))
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4, &Eig

HIRKAIAEE N RAMPDBEOCEENIA S PDC B4 BN TR S, B RGHE 7T T SR
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