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Tool tooth surface topography measurement and modeling of diamond core-drill
YANG Guigeng, MA Ling, LI Shujuan
(Faculty of Mechanical and Precision Instrument Engineering, Xi’an University of Technology,
Xi’an 710048, China)

Abstract: Diamond core-drill plays an important role in machining hard brittle materials. The
modeling of tool tooth surface topography is one of the key problems in the research on the pro-
cessing of hard brittle materials. To address this problem, a method for measuring and modeling
tool tooth surface topography is proposed. First, combined with the surface topography charac-
teristics of the core-drill tool tooth, the approximate normal distributions of the shape, area den-
sity, particle size and cutting edge height of the abrasive particles on the tool tooth surface are ob-
tained by experimental measurement. Then, based on the measurement results, the shape of ab-
rasive particles is simplified as octahedron, with the modeling method of tool tooth surface
topography proposed. Results show that the virtual model is in great agreement with the surface topogra-
phy of the actual tool tooth, and that the topography modeling method is reasonable and effective.
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Fig. 1 Physical model of a diamond core-drill
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Fig. 2 Truncated octahedral abrasive
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Fig. 3 Projection image of an abrasive profile
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Fig.4 Equivalent sphere model of an abrasive
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Fig. 5 Geometric relationship between abrasive size and

abrasive protrusion height in profile of sphere model
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Fig. 6 Equivalent cone model of the cutting edge part
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Fig. 7 Super depth of field 3D microscope system
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Fig. 8 Experimental system for the surface topography

measurement of diamond core-drill
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magnified 150 times
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Fig. 10 Local magnification of the abrasives in
topography image
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Fig. 11 Distribution histograms of protrusion

height and abrasive size

3 VRS SEINAT B0 0 B kR4S 0 U] R R R AE B X b
Tab.3 Comparison of calculated and measured characteristic

values of abrasive particle size and protrusion height

ZH THEM ST AXRE/Y%
BB E (152,263] (152,251 12.1
*Tliﬁé/;tm HIH 203 199 2.0
o U A 22 21.8 21.2 2.7
B 75 (38.65] (38,63 8.0
T/
e YA 50. 5 49.3 2.4
pm
o Y A 22 5.4 5.2 3.8

RS B e 4 SR T S R A B P (.
I 5350 152~263 pm Fl 152~251 pem, FHARXT
WEN12.1%, B 1 BRI R TV T BSR4
O ERREFE 5 70/80 Fl 80/100, AR 5 2 B br o L X
P o B AR 1) R AR UL TR R 100, 2~252. 4 pm, T
BB RLRL AR 1 S0 (35 T 2 B S TR I SR
TG JE R o PR A B R A 7 B T 98, 700, KA 3 A S
KLCL. 3 %) MPRLAR THIL RS WO ) T bR e ] ik
WIJ7 %8 1 45 A=A JA &L .

JE R R A PR A o O 25 1 TH B S S E 2



350 VU225 TR 232 4R (2021 45 37 %45 3

T6] 4 R X 15 25 4 I g 2. 0% Il 2. 7% . M U0 s
(B A 7 O 22 19 11 538 5 S M0 E 22 1] 14 R XF a5 22 43
MR 2. 4% 3.8% . G5RFEY L RIEX O MG H
B Bk 0w B FURL AR T R S S E 2 8] Y
AR R 22 B8 /0N , Ui T H BB BB A 0 . PRt A
TS 2,05 % 1 n] DL/ & TR,

3 TISREEHRER

3.1 BERE

MR 1.2 5 F 2.2 958940 5l & a] g, B R
Bl 73V v B R AT AT {RL T Ak SR L 2 i R A
TR IEAE AR 5 - OB /TR 75 B 57550
TE R 3 AR A5 s O 8 A /\ T AR A i I AR X AR R 1 Ry
HEE.

T 15 2R T B R SR AR AE AL 48 B R AR DR LR )
TR BE R A3 A TR B AR AR AR A D L X SRR AR 3
ABELTE . S 1 #E 7 R S BR D0 3R T ORI S 2L A
AR A 58 3 B ) = 4E A A, S T Monte-Carlo Ji/
FREOT 4 BEOE A 43 AT HAE AR AR TR G 4R A
R, B 12 Sy J0 2R TH TR A0 0 R AR 1A, ELAR A3
[LEP

1) B BRI AR S50 A F . JT R R
SFPEECX XY X Z LTI S X Y D R
3 AT TR BE A, DA S S 56 W A5 1) S R b A 4 AT
W SME g ARUEMR 25 60 RO 70 080 BE B 8MEL o, BRI
2 oy .

2) % F Monte-Carlo J7 . & M IF & 4> i
N (pas 60) Fl N Qs oy) 435 BEAL = A B8 LR AR
i d, = (dgsdgs s dy)" FUH J] B 1) &
hy = Chgshgs s hy)'

3) Hff 7 A5 A BB R Y H o 6 R AR B L AT R R
BIFPDARBR T eoR o (ays yis z) 3 BERL 7 B D
MFR (s y) TE X, XY, KB BEAL = A, 750 2
xiv oy BYHUE 50 [de/2, Xo—dy/2] .
(da/2, Y. —dy/2] ;RO AER = B IUE S
J1 e BEAR G, B R O i 5 0 i B 2 1) A L AR 5G
AN 13 fir s Bt Al 45

=2+ hy —dy/? 4
e hy o dy SPRIRERL G (1 ) BE ORLAR

TEEBEAL (0 = 2) Wb AL B, T 5k A
JERL Z T AH BB, 5 S BT B R 5 B &4 i
i — VAN BB R O Z ) A BE S L B .

L, = J(xi—x) "+ (yi —y)) + (2, —2,)" =
dy +d,,
2

5

KL, G=1~i—1) RER i SR KO
Z B BYEEES s dy R d,, 3R SR BRiAE

MNETOLR S

TIRHERI ST B

LN AT
AR FEAH AT

l

E R BRI R
H 70 1)

|~

A S R 1)
L PWYALY

[ﬁﬂuuﬁrggn‘onw] ﬁ

O R 2 B

A

79

R
AT WS B RIS

=i+l ANEHIHEIRA?

R
B O
H e ?

X EERLIEA T Y AR ¢
( )

!

[ T R J

H = Yl

Bl 12 1053 Y A A i R IR
Fig. 12 Flow chart for the modeling of diamond
core-drill tool tooth surface
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