A oW FmF AR
20194E2 A SURFACE TECHNOLOGY 33 -

THAENISRERAHRFENAEMNTR

B, BMRR YV, R, RERB', EER, &2F ' HE

(1A S HIARAT, YD 410082; 2. MMk VIMSBS TR,
A b8 413000; 3 AEESMHRTHEIEERERSLNZE, K/ 410082)

 E. B0 HR—ANBEAFER. BAENANALELSAELNGERTL, Fik RAKKA
1030 nm. ARFE A 250 fs 494k = & kAT £ L 2R G (SCD) #4758 4km T, BRI T TELAHK
(45 ARkt 8] 36 ) 2R G TR ER X @R E0Hm, KA sz, A THhi
Je ) TEAH A SCD Adahn TR B A 55| 454, BB EHEEHEHN, LTAMAA LA 1000, £t
Eah b, BRI ST R T P A OB TR AR AT A R 2T 900, BR HOb ki
B FEA 10.0 um BF, Beidie Tk & RMS Ak E RN, #9587 —FP B k2 G AR 4L A T 90° BB ¥ A A4
o 6y F R T LE AR AR B sk & B T AR & kALY, RAZI L m I )EH T LR E R 24,
BEMER, BETHEN ALY A 0.80°, 4t KA CABMETAZME ., B FbH & B BEEA FHHR G
FARLEA] A RS H R B @ BN TR, % T AR 2 ERIEAAHE R b BE RS ER S TR,
XEE: kAL, RRAeR B MBEMKES; BHITE; EAA

FESHES: V2618 XEkFRIAEE: A XEHS: 1001-3660(2019)02-0033-07

DOI: 10.16490/j.cnki.issn.1001-3660.2019.02.005

Grinding Tools with Positive Rake Angle Prepared by Femtosecond
Pulsed Laser Machining of Single Crystal Diamond
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ABSTRACT: The work aims to fabricate a binder-less diamond face grinding tool with abrasive particles arranged in order and
positive rake angle. A Ti: Sapphire femtosecond laser with a wavelength of 1030 nm and a pulse width of 250 fs was used to ab-
late and process the SCD. The effects of processing parameters, especially the ablation track pitch on the processing efficiency
and surface quality of the diamond, were investigated in advance. Based on the optimal processing parameters, an array of
square frustum microabrasive with grain inclination angle of approximately 100° was fabricated on the surface of SCD accord-

ing to the predesigned laser scanning path. The microabrasive array was subsequently ablated to reduce the inclination angle at
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the edge of the micro grains below 90°. When the optimal ablation track pitch was determined to be 10.0 um, the minimum

RMS roughness could be achieved on the ablation surface. The laser fabrication process and method of a novel abrasive regu-

larly arranged binder-less diamond face grinding tool with acute inclination angle less than 90° at the edge of the micro grains

were elaborated. The fabricated tool showed good surface quality and high profile accuracy and had an average positive rake

angle of 9.80°. Femtosecond laser can prepare a new binder-less diamond face grinding tool with abrasive particles arranged in

order and positive rake angle efficiently and this kind of tool is expected to reduce the grinding force and enhance the surface

integrity of the machined hard and brittle materials.

KEY WORDS: femtosecond laser; single crystal diamond; microabrasive array; grinding tools; positive rake angle
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Fig.1 Schematic diagram of femtosecond laser processing: a) multi-pass groove, b) microabrasive array
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Fig.2 Schematic diagram of laser fabrication of diamond grinding tool with positive rake angle: a) the original geometry
of square frustum micro grain, b) the method to reduce the inclination angle at the edge of the micro grain
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