CRIECH BUR g G TR Vol. 24 No. 10
2016 4 10 A Optics and Precision Engineering Oct. 2016

XEHS 1004-924X(2016)H-0135-06
RE=#4HEOHEEEITE

ot FAE, K
(BAREZETAF NERAGAE TEFER, 2L B /KE 150080)

FEE N T 0 T M S IR B T = 4 40 B A HURE B (S R U BT B A R B B T T A
VLK BB 1 R BT 2SR AR T — P R T = 4B 5 0T 7 2. R FOGAE RS T 05 5 0 I S A v A B0 R TH = 4R 40 R
B A ST IV A B o T 4R IBORLUAS B BSOS A B S X I o EE R S BRI A S U LT T A S8
T B W 1) 2% T = 4E S5 A AR 9T X AR AERE SR A SR DR S BEAT T R LR G . LIRSS AL WoR , B 07 AR i 25 5 ORURE BE Y LE
fE R 1. 04, K ME T A& E N 0.059 pm, fiAHE KT 0,BEE/NT 3, ¥ MRAL TN 2. 993 pm, 2 1 16 i R 8 BOF W HE N
0. 181 pem i SE 30 45 SAT G BIF IS FE A 3 1T 48 B 1 43 A R AL L I H. 5 48 BRASC A% 0 2 45 SR AR AT

X # HEZEBRNE;9kAB TR R EEE

RESES: TH741 XEkHRIRAD : A doi: 10. 3788/OPE. 20162413. 0135

Roughness evaluation of 3D surface profile
LIU Bo" , QI Xing-hua, ZHANG Ming

(School of Measurement-Control Technology and Communications Engineering,
Harbin University of Science and Technology, Harbin 150080, China)
% Corresponding author, E-mail;[b0303 @263. net

Abstract: To directly capture the roughness of the three-dimensional surface profile for surface quality
evaluation of the tested parts, thus weighing its processing technology and whether relevant design re-
quirements are satisfied, an evaluation method for the three-dimensional surface profile was put for-
ward. Relevant data on three-dimensional surface profile of the standard sample piece was measured
by using the white-light phase-shifting interference system. Then the Gaussian reference plane was set
up and the roughness data was extracted. The most important parameters such as amplitude and inte-
grated parameters were calculated after data processing, for analyzing structural feature of the three-
dimensional surface reflected by each parameter. Finally the surface profile of the standard block was
analyzed comprehensively. The results show that the ratio of the root-mean-square deviation to rough-
ness is 1. 04, and ten-point height of the surface is 0. 059 pm; the degree of skewness is greater than 0
and gradient less than 3; the root-mean-square (RMS) slope is 2. 993 pm, and average curvature of
roughness peaks is 0. 181 pum. The experimental results conform to distribution characteristics of the
surface profile of the grinding template, and in consistence with the measuring values

by contourgraph.
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Fig.1 Measuring system of 3D surface profile based on

white light phase shifting interferometry

3.2 REREBHEAEETL

AR o 307 v e g A 5 g i AT DA | R Y SR T
YRR 2 A oo 30TV R S O vk . o — e
ST U8 AR BB PR B R B 4k A T R =
20 TR S5 000 e e A 4 v T U R s R st

(DR
B T
M JEE A A R A
H()\J.,)\y):exp{*nﬁ[ ;—‘:])—1— [%]2]}:
HX,)« H(A)), | (€D

Hod Ao a0 XY e a kK, 4k
e 30T U0 I A 0% R R AL R E A IR 2 O

Amplitude transmission/%

P 2 2 g 30 O B W A B

Amplitude transmission characteristics of

Fig. 2

two-dimensional Gaussian filter

G (s YRR R EGER, o
Cars ) Ny 32 TH = 4898 30 0 MRS B2 e 307 0F i i 1
Tl AT

wlxsy)= fCx,y) * h(x, y). €D

H 2 (8 AT LU o 4k e ik P 4 B 4 8
R Pk 7E X G 48 B AT DB P AL AT AR Ry
WhoT L SEAE o Bl ) HEAT — 4R DR U W) B PR AE
y W07 AT — R R, 20 W IR — 4R IR IR A5
BV H v d

H T A A e iy AN I A2 PR R R SR SR O
1 DR v S0 i e A S AR R R e TE W B M L
S, T R U U I Y R Ak R R DA N i R
JE X HR T 307 B 2% 3 1T 0 IR ok JEL T i M
TP



138

5 24 &

3.3 hELXE

HRAE LA b 350 18 14 3% T8 %6 J30 5% o 1 A T
20 MATLAB 30 i B2 $E4T 05 B 525, R 3 ik
ET BAESR IR AR M UR O . H RS —
T 5% TR Sy BHAR 2 1T, P 7E AR SR b B AL
WP O Bt AL M e agf e 3 T AL %) KRS B A R L
BE ML P FS R 8 108 it T AR A AR 0 e ) D s R TR =
e R BV A S £ Caay) 55 8 % 28 A o8 BUTE
AR IR AT AR 1k 32 AL, A5 B R TE — 4E 50 R Y S
M w(x, v, IR F A =44 B E 3 w15
S SE T AN & 4 TR, fie 2 B U A RLRE B A
BnE 5 s,

150"

Grey value

0
50

vipixel 50 x/pixel

3 JRIAR R THE R
Fig. 3 Original surface profile

Grey value

250 e
200 “ue
150 -

wipixel

s
200
150

x/pixel

B4
Fig. 4 Datum plane

HCIEL 4 v g 3 o R P AT R 22 0 A L R BRAR
) 1) e T 5 PR AE R T 2 ) A 2R 25 R 0. 500,
Ul P I 0 D 2 0 i D ROR R

[ ]
4
55 I WAL
. Wik %0, ‘
' b o hd | :
2 '|P'l}‘&' .k n § AR , £E84 4
[ el A L
< 0 | | i M i
2 ) RE
G} ¢
ry -4k
i il
S| ﬁWn
ez
250 200 =t
150 - . = g0 20
I [ e £
ipixel 50 0 00 xlpixel

K5 HRERE SR
Fig. 5 Roughness surface

4 MEEE5ERSH

FHEEERAX bR AE 4 Bl A [0 07 30 T H R
PRUEREAR . SR 5 T B O A AR 3 I R A G A
L 2 A0 PR AR IR R SR 1 TR

K1 REREHNELR

Tab.1 Measuring result of standard samples

FrE 8/ pm I i/ pom 480 152 22 / o LR 1222 / 26

T 0,412 0. 406 0. 006 1.5
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W 0.804 0. 781 0.023 2.8
T 0.857 0. 833 0. 024 2.4
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Tab. 2 Calculation results of evaluation parameters

(pm)
S R. S, S. Sw
FEHLARFR(EIT M 0.05  0.052  0.059  0.123
S8 Sh Saq S.
BEHUARAREIFEAME 1,256 2.993  0.181
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Fig. 6 Surface 3D profile of standard grinding sample
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