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Fig.3 Morphologies of compounds on diamond surface: (a) v=2
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Fig.4 Microstructures of the interface between filler and steel:

(a) Ag-Cu-Ti alloy and (b) surface of steel

2.3 HHRZHIEMK DA

B 5 SR T HHETHEE N 0.5mm/s 214 R EFIE &N
P R r T35 A [ A7 B Ak 1 80 r = ST 0 Rl o R 2
& R AR TE L) 2 AF TR SN Ot B 2 B g,
1332.4 cm™. MEHAETLLEH, K Ag-Cu-Ti &4
R AU L T ST ) < NI A B L, AN TS 1) JE 3 A [ o7
Kb B 7 I U R X T T AR TG S 7 IR A B RSk B (1)
PR AF R w2, 1 FL R ST B WL IO R
e B K o B B 6 AT 454 NI I Bk Ak B g 4 A 1T DL
o SR R PR B A L 7 B R AR H IAE BE KL TG, I8
F| 500 MPa, MFRA 75 T AE B U H B T 2
150 MPa [¥15% 447 5 77 o 17 4 NI A B L P 3 i A 4 1
JE 53 5] 1.32~2.5GPa Fil 8.69~16.53 GPal'™l, sz 4 i
IR AR I 4B 2 S D FE G B 5 BB 1) 11% 1 5.8%,
Ao B NI B R A R AU

KH Ag-Cu-Ti & 4 7F H 25 BT 14 4 NI A B
(TSR 7 45 R TR, B KR AR 7728 60 MPa i
T B KB A RS /19 120 MPa 24589, /N T AR A 9%
R AR g R . HR R R B R R R g, AR
TR I R R S AR T s TR v AR N 3 T AR YA
i FE IR R BTk, ATIA#) 100 C/s bL R,
DR 17 4 A B L P e A I A (i B K

A, 3 B B SCHR[3,9]H 1) B K Bk A i B A3 v T
IR EY:3 DAL S 5N /A VAL VAR M- DAk ST N
BFF 8 AR B A L 77 93 A E0 R A I o 6 D5 DRI TE T 88 s Ak
O T ST 1) AR B R A R R SR T 1) R X S, LI
SRS Bl MR ORI e A R AR . A B
J&i, B R ZE RGO RHUE o St SN RN, 5
FOELE 208N B, T BT RHE I XRS5 B R 1) ST
M B Je AL IR, SRR BT R R ARG X R Z . #E
I J PR AT J2 AR BB L A V4 D B R I R P AR AR U 4 . SR
i » Ag-Cu-Ti & & LR I IK R 5020 0 4 KA # 20 1519,
DAL bk m DA ARL A S 4 WA B L 7E 6 I 0 2 AR AR I



123 ARBTIREG : BT AQ-Cu-Ti BT R} 1R i SHURR B i ST AR G I S TH S50 TR AR B ) 3253 -
LIL Iy T Ag-Cu-Ti
g— Diamond
T e
5 100, e T Fofa
i e o
g e L e - Expand
E|200pm e .
550 p_m_‘ ____________________ . \\\\\\\\\\\\\\\\\ 45# Steel
500 pp e e
1326 1328 1330 1332 1334 1336 1338 Bl 7 v AR S T R W A B R B AR L T B TR BB IR
Raman Shift/cm
=H
5 EHIRENIARBOLH 2L iE Fig.7 Scheme of the mechanism of thermal residual stress in
Fig.5 Raman spectra of brazed diamond diamond
1334.0 Q:t' N
13336 A —A— Raman Shift o 1200 3 =H '1:%
or —o-— St - > :
" N\, /.,/ o 1) BSR4 R R TIC 8 FA T
S 183327 \A /., £ A AL TR A I R . B A R PR AG, FR
o 13328} /0/6\ 2002 T S 2B R AR < WA BB 2 1T A ) THC i
A N S, =1 2 N 1Y
5§ 12304 o ~a 400"’ ANBROR AL IR, B8R RS S AT B AR R B A
ol / \, 2) KPRUE M EBIMELE Cu KBS, TITE 4544
' - . : 1600 BEARRZIERH T B IREHL.
0 100 200 300

Distance from Diamond Top/um

6 EFHR WA BT A

Fig.6 Residual stress distribution of brazed diamond
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Interfacial Microstructure and Residual Stress of Continuously Brazed Diamond with
Ag-Cu-Ti Alloy Using Ultra-high Frequency Induction

Li Qilin*, Su Honghua ?, Xu Jiuhua?, Lei Weining*
(1. Jiangsu University of Technology, Changzhou 213001, China)
(2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Monocrystalline diamond grains and Ag-Cu-Ti filler alloy were jointed by continuous brazing using ultra-high frequency
induction. The interfacial microstructure of the brazed diamond was observed by scanning electron microscopy (SEM) and its residual
stress was investigated by Raman spectroscope. The results reveal the formation of TiC crystal is in non-equilibrium state during
continuous brazing of ultra-high frequency induction. The formed TiC takes on granular and island-like structure, far away from the
equilibrium state. A little Cu-riched dendrite is observed in the filler alloy, and martensite is formed near the surface of steel substrate. The
maximum compressive stress in the brazed diamond is 500 MPa at the top, while the maximum tensile stress is 150 MPa at the bottom.
This result is opposite to the residual stress distribution obtained by furnace brazing.
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Corresponding author: Li Qilin, Ph. D., Jiangsu University of Technology, Changzhou 213001, P. R. China, Tel: 0086-519-86953212,

E-mail: ligilin@jsut.edu.cn



