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Abstract

The Co on the surface of YG6 cemented carbide was transformed into Co compound by heat treat-
ment. Then the diamond coating of about 2.2 pm thickness was deposited on the surface of YG6
carbide after heat treatment by using the self-developed hot filament CVD equipment. X-ray dif-
fractometer, scanning electron microscope, Raman spectrometer, X-ray photoelectron spectro-
meter and Rockwell hardness tester were used to characterize the surface phase and organization
of YG6 carbide and the quality of diamond coating after heat treatment. The analysis results show
that the Co in certain depth of surface layer of cemented carbide can be completely transformed
into CosW by heat treatment. The conversion layer can prevent Co diffusion to diamond coating
and effectively promote the nucleation and growth of diamond coating. The low H; content in the
heat treatment atmosphere leads to the oxidation of part of Co, which will reduce the quality of
diamond coating and lead to the formation of cauliflower-like nano-diamond coating. Severe oxi-
dation will even make diamond coating unable to form.
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1. T4

T WA TR R 5 A 4 ) B AESe E RN BT 5 SNIATRE TR R RIE T IRERTE1] (2]
[3]. FIEEEFREMA: 1) Co AN 2) HIZK REAILHEC[4] [5][6] [7]. HEI S RHADTI
AEFETTE, EINERTAR]. I ZEEAE[9]-[14], PAKCR B WIR A 5T & < K 11 Co #7424 Co-W-B B Co-B
WEY), B RIES A JI[15] [16]. SRR Bt A 3 ] (5 A 3% Iop s A [17] [18], {H AR 2
FI Co 1764 Fe FX B I AR A S WIAT IR 2 B S M B 2 AH DR TE o A SR BR300 JAH I AL AR
ARG & 42 R ) Co #4b CosW, (R 224k 2 SAHVTAR(HFC VD) & NI A IR A

2. SEEMESTE

KHT7 W E K] 6wt.% Co T8 & 4x(Extramet). & 3N #ACEEFT, 73T 7E 25 55 T /KORT A R oA b
HEATREFE TG BE 15 208 o =PRI SR AR B 2611, 43 )& A#1: 41 Nys A#2: No/H, = 50/3; A#3: Ny/H, = 50/6.
fi] 52 A BRI B 700°C B[R] 4 h, BASENE .

DURRERIATHT, K Swt.%M 50 nm $ B2 140K 4 NI Ry £ B B i e Tl A 33RE 2 110 8 75 1L &
30 min. KA HEH LKL CVD B EZTIRENAIRE, LZSHEH: CHyH, = 1.5/100, PR
800°C, #£3EFH 5 mm, LIRS 2200°C, SJE 4 KPa, UIRINIE 8 he VIBUGHI A#l. A#2. A#3 FEMSY
M9%5 A Dia-A#1. Dia-A#2. Dia-A#3.

FEM R H)AHZ5 4 B Bruker XRD 5 B AT RAE(Cu Ka S22, TAEHL A2 40 kV, $H#TEH 2
(30°~90°), KM/ s 4 H] Merlin $94 B 7 248088 & Newton REIEACHATRAE. RIMLHRM
A5 H1 Thermo Fisher Scientific K-Alpha XPS #E47 R E(Al Ko $128, HBER~F 400 pm, 2 0.050 eV). &
JEFEH HIY LabRAM Arami $i7 2 Wi GHEAT RIEGEIE TR 5 mV, K 532 nm, HEETE] 55). 2
454 77 FT LC-200R 249 [CAH BETHE € MR AE(HRC JEIR, I A] 2 15 s).
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AR . WCR F VR R BR BB A R BE ) — @ B MIERYU(H = A RO T EAARERYTR ), BZERYU Bt 2
AW N1k, DMER A XPS RIEAFVRE R Co 4 & NI )32 345 Co At &M IR 4341
3. IRERE9Hh
3.1. ALBEEERESRANYHESEA

P12 A#1~A#3 FESL T XRD 1S RIS AL 5 A#1~A#3 B R TH Co #8484 5418 N Cos W
B 1) HFAETFLESE O TR AGBKRESE: H 1) T FEETZ R TR KA XK O 5 Co &&EAH
M AN B TR R B IX IE 4 Co, 454 XRD HIKi N CosW.
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Figure 1. XRD patterns and surface morphology of samples (a)/(d): A#1; (b)/(e): A#2; (c)/(f): A#3
E 1. #m3%E XRD iIZERFRE RS (a)/(d): A#l; (b)/(e): A#2; (c)/(): A#3

Bl 2 0t A#1 A A#2 FERINIZ) 1 pm J5 RIS XRD & & BT A#3 FEMERTTTG A#1 Al
A#2 FESHRTH A O R EE, SORTEIE S RIE. 1 A#L R0 A#2 BE TR A AR S SR A
ANBURLEE AR 2K o A#1 FE i R T CoWO, PIAH B EE B B FEAIC, CosW WIAHBER B AL AN 2, MIGF5i%IX EDS
BRI O é"%/\kﬂiﬂéﬁ’} 33.73at.%P% % 10.51at.%, RHAIE A#1 1A ER L CoWO, fifk.
A#2 FE S GHT G H XRD 15 B B G S A I ARAFAE , AR5 1L X EDS 2 R 3R 1 O & & M 5K 4.19at.%
b4 0, mﬁmél’éd\%ﬁﬁ;%ﬁ Co MW, EDS o 2(a)F1 5] 2(c)brm FIRK G X 354 Co:W ) JR T
FLii 3:1, 454 XRD AW A CosW.

X A#1I~A#3 FE A [FERFE AR E XPS Co2p RAE, FHAE S - 1822 0 E19], 115 0 I3 Co 1§
TS A AR Co I Z AT AL GEAE K)o k [E7E A#1~A#3 HBEFRE AN 3 Fis. (EkE
A 1.5 pm GREEAL, A#1 FEEL K AEN 5.7% 10 A#2 FERCN 12.1%. BT R HE AT H, FERSRE L,
kSN Y Hy S &GN, A#3 FEMTE 1.5 um REEALE) K ER 0, MIREEEE] 3 pm B, k{HN 11.9%,
Uil A#3 BERLZE/DFE 1.5 pm AN ATELE 0 NS Co, EIFE—ERITEEN, H, S EMBINERT Co,W
(AL o
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Figure 2. Surface morphology and XRD patterns of samples after slightly polishing (a)/(b): A#1; (c)/(d): A#2
E 2. #mBERihtENRERIEM XRD 1EE (a)/(b): A#1; (c)(d): A#2
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Figure 3. k Value in different samples vary with depth
3. PRI k ERERBEREK

3.2. BRAERA Co LU SR AREEKIE R

K 4(a). B 4(c)s K 4(d)5r 7 /& Dia-A#l. Dia-A#2. Dia-A#3 ] XRD i . 4] 4(b)/2 Dia-A#1 )3
HES . A#L FERUTRE R IE S 2B OKK, KRB SNIEHE. B 1-3 85585, A#l &
8 5r Co ¥4k N CosW, B/ #E AN CoWO,o o EHTEDIFV ST S LSRN Co, 774 ™ 5 1) 7 58
EALRLI[4] [5] [6]. VURUE A#1 FERRTAKMNE] CosW, {H 7T Co-W M EFKHE] Co,W 7E 1000°C LA T
FEREARAERI[20], ULBH CosW E S IR AT E o Bl 4(b) Dia-A#1 FEa R ALE 1 M2 (1) C &S
88.86at.% 11 85.92at.%, R TJREITAE i o 2 11 I PR 1D 5 B 4909 K 4 WA TR B3 Adh T R A A ) 4 NI R
N XRD KA E| S RIAY0HH, 2291 Dia-A#1 X FEHBURL & EAk b

] 5 J2 Dia-A#2 Hl Dia-A#3 F i 2R /830 & EDS et . =& R 2 R 5OR, aid
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Figure 4. XRD patterns of Dia-A#1 (a), Dia-A#2 (c) and Dia-A#3 (d) and surface morphology of Dia-A#1 (b)
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Figure 5. Surface/section morphology and EDS analysis (a)-(c): Dia-A#2; (d)-(f): Dia-A#3
5. RE/BEMIRF EDS S (a)~(c): Dia-A#2; (d)~(f): Dia-A#3

I 5(b)s& Dia-A#2 MIFHESE, k)2 53R BT EE &7 2E 1 5(c)f) EDS #2843 1. 11 X351 iR
B, TXFFETERESHN 0. I XIEAMBI Co 55, ZE5MhE: 1) Co ¥ EUEARIEE, FI
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SECH BMEN4] [5] [6]: 2) WE B FIERAAN Co M. FONFELL ST ZE MHEAFETE Co, i 1T X
WS R IE LR o Dia-A#2 I3)2 MR HE LA XK H) XA Co 5521, X —IEEM Co ¥ HEL
KIBRE A5 . IERE A#2 BRI Co AR NTEPTAIL J5 AU Hh AN e A,
TERLL PRSP R B PIEFAN 0 7S Co, Bh5R T &N A HRZEEKPHIA 8.

] 5() /2 Dia-A#3 21 EDS kil ah 5, wT LA NIRIREH Co (55 L Dia-A#2 351 % i
A HEE Dia-A#3 IRJZ T Coo XU —EHRIEHI Co JL T AN CosW b & WIG, A JtiE 2|
BHES Co M BUMITE o A S AETTR UL R BAR 22 70 R, AFZ A R I N AR I B S A B4k e RN
WA 5 — 25 77

K] 6 /& Dia-A#2 Fll Dia-A#3 Ff i 28 =1 7 70 WAL 4 )5 1 Raman Y61, 06 BT /58008 W72 1 BT7R . Dia-A#2.
Dia-A#3 ¥ 5 i 4RI WAL 20 5l 1337.5 em™ A11335.1 em™, BIR BN A RN 41, H G # /N Fri#22].
1580 cm™" J¢ 1350 em™ PRI WA B DA sp” B 45 A (10 A1 88 AH s 1140 cm™ A1 1480 em ™" PR W4 (07 5 B
K LHR(TAP) [13] [23] [24]. Dia-A#3 ¥ 5 4 NIA1E FWHM /T Dia-A#2 FEib, 45 m, S5HERM
TSRS R —5[25]. Q NF(Q=(T2g)/[I(D) + I(G)])ft K MLk 2 & NI IAHSE [ 14], KW Dia-A2 iR%)2
O SRR TR R, X SR BEEME RN 0 A Co (RHEA B 4] [6]: R EIH AL
RGO G NI IR ZTEFR[26] [27]. T A#3 FERRT— T IR Co JLF AN Co,W WEY, ZE
PESRTE HFCVD LU FAEE, (H Al iR 1H Co MIRIZMT B R ZE A 84, SR B R & 5%
BIHOK BENIATES

(@

Intensity (a.u.)
Intensity (a.u.)

W ""1

800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
Raman Shirt (cm™) Raman Shirt (cm™)

Figure 6. Raman spectrum (a): Dia-A#2; (b): Dia-A#3
6. Raman if(a): Dia-A#2; (b): Dia-A#3

Table 1. The result of peak fitting of Raman spectrum (a): Dia-A#2; (b): Dia-A#3
= 1. RIEHILH S IERE LR (a): Dia-A#2; (b): Dia-A#3

i Ty, Peak G Peak D Peak FWHM(T>,) I(Tae)/ [(DYH(G)]
Dia-A#2 1337.5 1578.5 1360.2 88.80 0.56
Dia-A#3 1335.1 1558.4 1359.9 26.88 0.62

& 7 2 Dia-A#2. Dia-A#3 ] HRC FEIETES. 5 Dia-A#3 fltl, Dia-A#2 I&E2RAN 1B K. BE
ARG ENEE, SEHBESES NG, EERMIEHIRZER KA 57, T Dia-A#3 HJEHI T
YIS R BV . Dia-A#3 &NIA G EEA BIFHEE T,
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Figure 7. HRC indentation on the surface (a): Dia-A#2; (b): Dia-A#3
7. %M HRC [EJH(a): Dia-A#2; (b): Dia-A#3
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