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Fig.1 Schematic diagrams of experimental device: (a) general

schematic and (b) partial sectional view at position A

WRENTE N 40 so WRBEHUE, FRLEE N 3000 #1) 4
FHRP AR AT BE Ti IR Z 3R T, I R ON B8 7 7S
VeASHIEYE 15 min IEHET, ¥ Ti IRE RS ENIA
AR RIS

KA LAMMPS B, R i 4 B ik 2 gE AT
FFENIFH . RAWTEN NVT RLE, B K
9 0.001 ps, J5FHI4GHH EARES H Maxwell-Boltzman
BORSAARENLRK T, SRIART Ti &Rz 18] 1) R
~FN 0.34121 nm. % Nose-Hoover 15 J5 531745
HAEH], REALE 700 T 600 pso

KA H AL SUS000 Y37 % 5 43 4 o 1 S Ak 2 W
T E R IR NI /THRE R EES . F30
Ti W2 PR T S0R 2R 4 WA /8 T 4 4 2 T FA 7
WS, FExAFEA BT eR &', KA
#7575 D8 ADVANCE DAVINCI % “4E[mdR X 44k
TR R H Ti 2 N R AT YA 2 Hr, FH
RSP T: EAH Ccu ¥AENEM, HHMAE
30°~80°,

2 RS

2.1 BREERIAT AEMAR

Kl2a k9 5 & WA TR ZE SRS . v DO EE )
TR EERMENIA Z B4 EG 5%, TIRZEHTHE.
EI2b4 5 di & WA TiF T FMEDS TG R &5 R . 7T
PAFE HCIC R MTie RIEL & L AL & 218 %,
TE BE126 51 24N jE 26 X A1 Ji T 58 B 92,5 um P9 B
KPR S ERA/THRZR AT AEC, TiZRKAET
TCERY L

a3 6 5 b 4 WA/ TR 2 S 3/ B AT T
EDSH 7 b, Ha RunE3FR. 76% S 4E& R A/Ti
G AR BRI A 2 AR C iR HN40.7%, Ti
N32.1%; fEF AL FEIL T RE— Ml 1 A
4.8%MICTCE ;s I 7E T T Ak 5 30T 5 it 4 WA — ] 3k
A3 WA EI2.9%MTiNE. FRGREY: ik
Tike 5 5 & G WA R TH B il , 78 e % 3% 1 BE 50 72
t, RdnENIA/THRZE A B R AE T TR HL

JER R o A B 4O R 1) 43 T B ) R A R B4
Fiws, HpBema v iR, BESE Ry Eil
Fto AL BICHTIfE A AL KA T AHEY B,
PRI 3 AN B BB BOA VIR B, CJR
THRITIE FRFF R E, MERREHEARNL, WK
B 5 2 TBOAPIGEY B B, AT LML ER BIC IR+
MTiEF A E O RAESUE, TR T — 58 % B B
#, WA EERCEFRITIR TR AY 8, thaba
TiE 79 B EICE TR A (El4b); 25 3 BBt KE



* 4240 i & Epel 5 TR %52
16
Distance/um
Bl 2 ZéaneNIA/T RE R TES &L EDS R 4 Aia 1
Fig.2 Morphology (a) and EDS element line scanning results (b) of interface between PCD and Ti layer
80 - 24F T 701z C
70} : 60|
2 60} Element Content, in Fi e e in Fi Element Content, in Fi
& Element C(:)'l/tne/nt, Spectrum 1 in Fig.2a Element C(:l/t;nl, Spectrum 2 in Fig.2a 50 ement T;;)nts Spectrum 3 in Fig.2a
2 50t~ 5 16 C 407 C 93.4
@ T 912 T 321 40F _mi 29
§ 40} 12 30
= 30t I
20+ 8 20Fca
Ca
10+ s Ti T o W 10 ric,, Ti
ol€cati | W ¢a m G cowww,| olilce’ Ca 0 Go 0 m W Ca gl P Cew W
1 3 5 7 9 1 3 5 7 9 1 3 5 7 9
Energy/keV Energy/keV Energy/keV

(I TR Y ] AQOOOOOOOOQaW"a‘
oooooooooooloooooooooooMOOQ‘I
00000000 OGOOGIOIOOIOOIOOOIGOTS
G000 GIGOIOIOOIOGIGRIOIGIGS
ooooooooooooooooo-oooo"
P00 ceRROIRIIRIOIOIRRIRRIRRRTS

cessstitii it Easesesss
.........’/............

K3 EREWA/TRERT L 3 AMMLE M EDS 44

Fig.3 EDS analysis results of three positions on interface between PCD and Ti layer
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Fig.4 Molecular dynamics simulation results of diffusion process between C and Ti: (a) initial stage, (b) initial diffusion stage, and

(c) mass diffusion stage
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Fabrication of Ti Layer on Electromagneticalloy Shielded Diamond Surface by
Induction Heating Friction Method

Qin Tuo, Yu Aibing, Li Yi, Zou Pian, Wang Guilin
(School of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China)

Abstract: A new method, induction heating friction, for Ti layer fabrication on diamond surface was proposed. A Ti bar was inductively
heated to a certain temperature, and the polycrystalline diamond surface under the protection of electromagnetic shielding was
friction-coated by rotating extrusion to realize the metallization of diamond surface. The surface temperature of polycrystalline diamond
was measured by the infrared thermometer. The interface and inner surface of Ti layer and the interface between polycrystalline diamond
and cemented carbide were observed by SEM. The phase composition of the inner surface and the elements of the interface and inner
surface of Ti layer were analyzed by XRD. Results show that the mutual diffusion of elements C and Ti occurs at the interface between
polycrystalline diamond and Ti layer, and TiC of spot shape is generated. The chemical bonding between polycrystalline diamond and Ti
layer can be realized. Thermal damage at the interface between polycrystalline diamond and the cemented carbide can be effectively
avoided by placing polycrystalline diamond in an electromagnetic shielding device. The formation process of Ti layer on diamond surface
can be divided into three stages: contact of fresh surfaces, initial diffusion, and formation of diffusion band. The proposed method has
features of simple fabrication, increased layer efficiency, and effective avoidance of diamond thermal damage.

Key words: diamond; metallization; induction heating; electromagnetic shielding
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