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High Power CO, Laser Brazing of Diamond Grits

YANG Wei-hong, TANG Xia-hui, QIN Ying-xiong, LIU Tian-ming, RUAN Hai-hong
(Institute o f Optoelectronics Science and Engineering , Huazhong University of
Science and Technology, Wuhan, Hubei 430074, China)

Abstract High power transverse flow CQ, laser was used to scan the brazing alloy and diamond grits. The influence
of laser technological parameters on brazing layer combination performance and diamond grits thermal damage was
researched, and the thermal damage mechanism of laser brazed diamond and the combination mechanism of brazing
layer and diamond grits were analyzed. The research results showed that laser power and scanning speed were the
main factors for diamond thermal damage and surface wetting. On the conditions of 0. 5 mm brazing layer thickness,
argon shield, 800 W laser power, and 8.39 mm/s scanning speed, the best combination performance among the
diamond grits, brazing alloy and metallic base can be achieved. Brazing alloy wetted the diamond grits well and
reacted with them to form TiC and SiC. Under high laser energy input, oxidation take placed between diamond grits
and oxygen outside, diamond would be oxidized all along on the condition of branch gas pressure about free equation
until the balance established between diamond and oxide, during this process, diamond grits would be carbonized or
burn out and gasified.
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Fig. 1 Schematic illustration of brazing experiment
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Fig. 2 Brazing layer appearance by different
defocused distance
(a) negative defocused distance (1X);

(b) positive defocused distance (1X)
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Fig. 3 Brazing layer morphology by different laser power
() P=T700 W (100X); (b) P =800 W (100X);
(c) P =900 W (100X)
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Fig. 4 Brazing layer morphology by different

scanning speed (100X)
(a) v=7.18 mm/ss; (b) v =8.39 mm/s; (¢) v =10 mm/s
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Table 1 Laser specific energy

Laser Scanning Laser specific
power /W speed /(mm/s) energy /(J/mm)
850 11 77.2
800 10 80.0
750 9.12 82.2
820 8.70 94.0
850 9.12 93.2
800 8.39 95.3
850 7.86 108.1
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Fig. 5 Microstructure (a) (200X) and morphology (b)
(100 X) of brazed layer by W =95 J/mm
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side-scanning of diamond grit (b)

L REAT L Xt WA O T AT R B US4
B, FLEE RN 6 (b) BT 7 » 4 W A KLU a7 32 22 2
B Ni, Si A Ti 85 2 4 5%, C M Cu B9 B B A% .
MERIE Y, o B A R X W0 B0k Y D T AT
i, BAR PRI E R B BB TT R , T SE bR BRI T & B
HwA . GHE KR P E NI, S, Ti 5 R A8
RS A T B AR 5 6 R 7E < WA 0RO U L, —
oS AP s TiHelzE B, £l T
TiC A SiCH , 3 2 B 7 < W A J0RE B U T b, B 22
HL B 1 il X0 i C B9 RO R R Ry B AL AR
i TiC #1 SiC KA~ & C B, B LA C B K% 2
. SR Cufl Sn & & ICE b T8 s, TR AE
SN A BRI, WA S5 Z K EWFE R, B2
RS HMRENR RS RS EEZ2EA. KAR
YL, & &M R 5 e WAL 8 455 B, AEF
A RFRE, HEZE TSR,
3.3 =RIAHRBGHH

4 W i A R B B BT R A IR ZS B g
AR RE B AR AL L B T 4 M B9 B % A A A L
WA BT, R 2 S RIA R R RS T 28Tt
I R BPIRES

RIER 2 RPOBIHE SRR I REE 57
1 R WA OB AL T g R AL Br BL. SRR T 4R B
BLEREMFEENAR, B —-2BER, WA
WURLTF 16 5 50 AR B R A BAL RN . SRR SE R
BN ERFR B AT B LB R A RE A S B A R A
IR AT AR B <2 WA BURE % IR A6 20 i A RS CO: &



4 3 ML % . ®mIER CO, BOLH R &R A Bk 573

F2 gRAEFANEPRERTHEETEE
Table 2 Temperature range for diamond change at

different medium

Temperature /C Medium State
720 Oxygen Oxidation
850 Atmosphere Oxidation
750~800 Iron or iron-alloy Decompose iron
1500~1600 Vacuum and inert gases Partly graphite
2100 Vacuum and inert gases Entirely graphite
=2, R
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C+CO,=2CO*
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Fig. 7 Brazed diamond with (a) and without (b)
heat damage (100X)
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