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Abstract

The surface of duplex wurtzite/cubic boron nitride (wBN/cBN) was modified by a new heat treat-
ment process combining CO; laser surface continuous heating and water jet quenching, the influ-
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ence of water jet assisted laser heat treatment on the hardness of wBN/cBN was studied. The re-
sults show: With the stress-induced phase transition of the rapid quenching heat treatment and
the formation of nano-sized grains, the vickers hardness of the two-phase wBN/cBN can reach 70
GPa, reaching the hardness of polycrystalline diamond (PCD).
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1. 3]

ST BALT(CBN) & — Mtk B T B ADRL, 7E& @ UIHI Tolk b TR K & 4. Sk, momfEis
E AR R 42 8 G 4 S 5 FE S RO I AT R RS B DT HI[L] [2] [3] [4]. 85K S &I (PCD)TEN LI I
e _EAET BN, fHJ2 cBN 7E il I (i J3 pr A v e M [5], 8 LR BINE A0 TR T & SN S 2R 5 Bl
X CBN AR PRI UK A 1K LR B A AR A2 E LA AT S FH R AR TSR, IR B A I DA S ) M R
[6].

H AT #E M cBN UM RERIE £ A U R FFl: IR S5 7 AN 404 cBN S Ri[7]. Harris 55 A i id i
FOR I 50K 45 750 R0 440 S R0 240 7T DAIE 3E BN B4R A B 0 41 5 [8] . ol 45 77 (G 2 A8 B R AL Bk
(15%~50%)) % 1% FH T & e B AL AN B iR & 4 b LG i & SR AN B = iR & S 2 A PERE[9]. 18T iR
TIUkG 55 7P LAYE — B AR 325 oBN FIFLA M AE[10]. To k45 771 cBN, 8 3 /& t R S8/ B ki (<500 nm)
MR, T IR SRR i RS L =R VTR S SRR RE R[] W ORISR BN
BRI —Fo24i cBN, 5—FRE0 50 5 BT (WBN/CBN) [12]. £FEE0 Z AL (WBN) 2 —F
FAlF BN HIREAATEL . WBN/CBN A RS X cBN M RHEAT R K mili(20 7 GPa Fl 1800°C)kE4k
HIAF[13] 7E K iR b as i fE v, B — € L 51 (20%~80%) i) cBN £4kHE44k A wBN #4181, 75 5] wBN/cBN
HEMEL. WBN/CBN B AW BB A = W 24470 M A0 s B R R R ek B, (36 7 Se A R AR BRI 2% 44 R K
SRTT LLIEH A I [14].

BIRTCHEZ T BN JJE AT WBN/CBN JJ B ALV KA ANER - <5 A AT 22 1R o ek 52 v pg 2 FH R
Iz, AR EAT BB FE (40~50 GPa)VizEfik T PCD JJH B (65~80 GPa) [15]. #i 1 BN M4 BHEEFE 1 7775 -
el e R A . IR 25 G 70 SAETIRER % cBN EIZ4E, SRTIIX LL 7 iRl A Re ke R, il &%
() BN A BHEE A A IA AN B SR . 7 >R™ B PR 5 G55 R S [16] . /K S A Bt im T 1T 202 B
JeAEAEE M T TR, CUKSRNHBIME SN T T, BOLER—R IR, SHAERE AR
PRI, PORLE R g, I 5B IR E VMG, A BOCHEEN AN S, i
THM BRI E TR I SRR, KSR R B VR F 32 B ILE > Fsg e, SRl & 1
IR [7]e 26T DL THLER, ASHAS SO n TA A BAR TG AN, RIS S50 AL,
I, T SRR B EOR ARz, D0, ESLAE[18]. HAET, AKETREHENEOLII T L ZAE BN #
BE R B BN BRI T H (b F6) ks %0 1T % 72, cBN MEHRRE S IE] L )0k, @ FLZ[19].
A I A RO OK SR PR B T VR R I, BRI D R RS R, RS
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FKIRVAE K, AT SEPINT wBN/CBN 4K T KL BE, RIS i) b B o i #Ail BEAIRT- wBN/eBN F %Ak
MR, IAZ MM R TR O TELR, (Ha B € AR Rt 45180, Zpuk
VERE AL PR wBN/CBN B & 408E,  JLfd 31 £ 2] UL 2 PCD MRHRIRERE, {EAVIHIV) B, BAELF
N AR
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SES BT LA AR N TORG S5 77 B cBN A RIS KRG 45 771 XU wBN/cBN (50% wWBN/50% cBN)#4
Fle ARSI TR E AN 9.52 mm, JEEE N 3.18 mm IBIADIR . PR A Fit it b4 K 2 A A
e = il 45 I Bt
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Figure 1. Schematic of LWJ heat treatment process
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3.2. BWESH
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Figure 2. Optical images of indentations: (a) untreated
(b) laser heat treated, dual phase wBN/cBN
2. YH wBN/cBN # R E RIS F EIR

3 N2 — YOGS XU wBN/CBN A it 4% FCAE 2 IR R A T o O AL BE = A XU
WBN/CBN AR 4E IR FEIL B | 70 GPa /i fa, #23ir PCD ARH 4 I .
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Figure 3. Dual phase wBN/cBN (single laser
pass)
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25 BT, AR SCR O /K AR (LWI) F AL FE XA wBN/CBN #1k} . 2t #ub ¥ )5 ) wBN/cBN #1£1,

FOR S R T SRl SRRLAI S A /NS LR . WL L, wBN/CBN FZE ER A M 5L A 1Y) 40~50
GPa, 1405 70 GPa. FLA# /& 3 hnfr) J5 B & wBN/CBN fihiiift, MRAEAIHEER I, f SR A i s 3 i bEsg,
FEANIIERIS . D8 TR AR AR DR AR, S SR AL 25077 25 R K I B ey, A kL ] A7 A
EZHRI, RS AR AR, WFEEHE N RKISN A Re A A 26, T AE AR 54k,
W R AT RN R A B S ) wBN/CBN  APRLR T A 5 K IE 3R T, B A HIERE . T
AT PAEASK AR 73 AR BN JJ A J2 PCD JJ K.
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