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Diamond films were synthesized using CH,-He-Ar mixture gases by MWCVI}, and culting abilily was lested
alter braging them onto WC tools. Growth rates were in the range of 0.5~ 10 um/hr depending on the deposition

conditions, and diamond films with thickness of 100~300 pm were obtained. Diamond tools brazed by RF

mduction method showed an enhanced cutting ability in the cutting test ol Si single crystal rod
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Fig. 1. Schematic diagram of the MW CVD system.

e~

A: symmetric coupler, B: 3-stub tuner, C: magnetron, D: isolalor, E: substrate, I susceptor, G: viewporl

H: cooling line. I: vacuum gauge, J: hoist
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Fig. 2. Schematic drawing of the diamond-brazed tool.

Table 1. Experimental Conditions

parameter Range
Gas Flow H, 100~G600 scem
Ar 0~600 sccm
CH. 2~2¢ sccm

Total Flow Rale 100~1200 scem

System Pressure 20~300 torr

MW Power 850~1200 W
RF Power 0~1000 W
Sub. Temperature 800~1000 C

Reaction Time

13~60  hrs J
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Fig. 3. Tymcal analysis results of the diamond film.
{A} SEM, (B} XRD, (C) Raman
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Table 3. XRD Analysis of the Diamopd Fims Listed
m Table 2

Sample Peak Intensity(cps} Intensity
Name | (111) ) (220) | (311) Ratio
A 1501 103 100:20:7
B 1743 106 100:18:6
C 9555 509 100:13:5
1] 2909 441 100: 703 : 15
E 3481 370 100:28:11
AST™M 100 :25: 16
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Fig. 4. SEM images of diamends listed in Tahle 2.
Up: Films, Bottom: Parlicles
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Fig. 5. SEM images of the cutting tool.
{(4) WC toal before cutling the Al alloy rod
{B} WC lool after cutting the Al alloy rod
{C} Diamond-brazed tool before cufting the Al
alloy rod
(D) Dhamond-brazed (ool after cuttmg the Al
allay rod
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Table 4. Cutting Conditions

Material Al Alloy Si single crystal
Speed 900 m/min 150 m/min
Feed 0.097 mm/rev 0.097 mm/rev
Depth 0.1 mm .2 mm

Fig. 6. SEM images of the tool after cutting single cry-
stal Si rod.
{A) WC tool, (B) Diamond-brazed tool
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Fig. 7. Photograph of the cutted Si rod.
(A) Cutted region by the dizmond-brazed
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(B) Cutted region by the WC tool
(C) Uncuited region
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