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A Study on the Measurement of Changes in the Machined Surface
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ABSTRACT

This paper describes a new method for measuring the changes in specific surface asperities arising from processes
such as finishing, coating, wear and corrosion. In repetitive measurements, relocation device gives the same position and
orientation so that specific profile can be obtained. A low-cost relocation device is designed and its performance is
assessed. The error in relocation process is compensated by statistic compensation algorithm. And, a removing process

of cusp by grinding is observed by the proposed method.

Key Words : roughness(2 ™ 72 7)), surface asperities(¥

error compensation( 2.} 1 %)

1L ME

ANANZRE EAUARAE BAE dol™

of skl 1 FAFe) WA AUrke A st
A EAH AAUAEE Aol ololn gl
A Wit He HFATERY @, BBE
wustr] Ae A% FAR} A Afa EE I
guaste] A% sets gol YuAY mwiel v}
g 2402 st A9l A FEY J%MM.
¥, 7te FHel AWl ©E Fayol

(removal depth)} 2% (removal volume)w‘ 23k
ZA vada Qg ol HAd wg vz ¢ .opd 7
T G A N2y gugald wE =aA

)

. sotist 7)) 2o
= @gueE getd 3s|ATe
A d7e

54

Pl

4h), relocation device(2L 3 7} 7

(paintability) 37}, AEFH 93 4F
T3 Zol, 5T A FEHo] 2 YAAH 5
dol g DAY FAHU AT Aol LA
A E Aols dad 5AY BEXEAE o}
vzt £ X9 2w Zaadd g APl
el & Hrirt gastt. g, ol#d 3
Aolle ARY FLAA g FHo] HAV} 5
B2, dubEel ugPy =3 %4 £37171e14
T 2 7%l AFHA goenz, urte AEA
A7 g Aste FEe gAY, dAF
o= QAT NGy SHEAHE o] L3 FAHQ
stetvlel o] vn A= REFForyt sk Ao
q_.s),6),7),8),9)



237 - ARG -

e
Ho
3,

#R5 -

I

FZAYIYHA A18A A2 %

AR LT AAE HH3] Y eE ¥H
= 29 2 o) E(profilometer)°l] W3 A5 AAE
dAsHA FABESF 317 A A7 98
a0y, 5YHA FH HEFAHQA A¥gE ¢ A2
5 AT 59 94X € ANEA HBe
(relocation &)l FH$Ho.

oj9} & WMAORRE, & AFANE H
2 Aol ztad nA7IFE gt °lF
o] &3l EAslE AULE FAYAAM EA
o] 7}53t=E 37| A% EAzd ARP H F
A aela o)E AF "oy HEr|EE A

wahgiet,

2. £ Al2H 74

Relocation device

Specimen

Machining

center

Controller M
Command
I--. O| ' M\ device
, /N

Fig. 1 Measurement system

2 ATE 93 4= AF4A 29N 4
71?1 Rank Taylor Hobson At} Form Talysurf Series 2
7 AEERT FY A9 BESZANES A
o, EPANAL MEE 2H7TFE o83t 7]
o RHAHE A3 H, dWtEE FIAE F
of Al LAZTE o] &dd 27] AHe} FUF
EE AEAs FH U

3. 18 7|7 (Relocation Device) 2| X =t I
Relocation 45 Tt

55

Fig. 2.0l 71¢d nA7)+& BAo

47
L@ BaxY
2L}

Fig. 2 Relocation device

NaE FOA A8 3a7E, A 3ARE
o] ¢]x ¥WE 24E JHRZ e, o AEY
A RAANA FAYstE AAL 6 7HA AARF
a2e A2y st AMe Yo 34,
o ¥ 4o Az 247 1 H9 FAF 9
3 1Ao] o] FANEZ BRI T 674 Tt
ARAH[T. 283, £5°] de EYAS #
2o g% A P& Hristd FHY Y
A% 37 &g ngsgen, Baze) o

HT 2

ZggXxn A7 vEME dAAA EHEY
AL HAgEUT olH T TR AR A
HEass AASD A& B @ &3}
o, AJHo] FYE AAE FA}EF Frh

\

laser gap sensor

(@) (b)
Fig. 3 The measurement of specimen’s
orientation change

Az ALA7ITFY 45HE Astd HY
AXE Figi@elh ol AXst AL FHGAA
wAskE AJHY zAEstE SA T A
A E st} o)l WHAsE SAHYAY WHIle
Fig4(a)ol A ¢} Zol 7] FAHYR Y A=A o
SAE ex, ey o AUA 8AF 02 2HEH. 3
Aol 9% 2R(YX 9 NIE HA3E] A
EATE AHEY FAHAFAHA Az Hel &



2T - HEF - AT - AR - b E  FFALIHYA A 18D A2 %
23, AFAE Ave T4 AW
¥ gy, e0E Fig3mb)ol st A2 A4
69=6’—6=tan‘][d—2Lﬂ]—tan'l(g—2£ﬁj M
_d5 +d] _dy+d,
T2 2
Size:80mmx80mmx20mm
) _ w: 28mm h : 70um
5039 R4 TEURE o, =00014", (a) specimen
0, =075um 2 BIHEAL, £ € £ 9 B . - :
35 R¥= sgoz f:—zg%ilsq ME AR A W
- £ ] ] e 1
£y Sy,é’g ‘q] 99% ’1‘_]3]'7‘?_]'”]*1 th‘gk‘% \NE L: L :L | L L
| € 175 L I
Ermn = Eyma = 2.25um, £, = 0.0042 " ©] T} e A
x(mm)
Y N y (b) Profile’s Region
Fig. 5 Specimen configuration for measurement
(Ex,sy, €g) € %m — 5 AL 3 oL = [
R I N LO3ZAERY: 34 B55E 73
——> | T th~— e 5x0.8(cut-off length)=4mm
.0 LOIET : A8l oI Wak) e 72
v > > L(GRT3h : BE7kee wgdsa) g 73
X X LT Eh0 ARsHE 73
() (®)
%lo| flojxn
Fig. 4 Relocation performance assessment result 5. 2ite] deolnt ¥y
4. A|HO|A 2 7|=77n B7IR7H 137179 SR AT TUNX SHLAE
sersty] Astel BT AF Qo] Aol A
B AFgME TA7FE o4 An9 YL AFEE 3 F Z29UL Fig6d o] o
AERE FYPL Yo, o AdAger Atk F Z2HAUL W fAEE, xE3F 2 Fo

L

e ZANF AFd & NFE ALY =¥ BH
A BASE 2 i So 3 ARAYLA
FHAIZE ek aeng, o9t & EEdy dA=
%8}71 Asted, AW 7HFl sl Ws}at
@7t FhHY AgelA g RREUIE T
hHe —,—01 o]Z o] 83 =AdolEe RAYL £
B3 oh Fig. 5ol AZE 4 ARL vl
AT A Frprdo] HAGEF VEHY Fw
7t ARHR L, o] AR ZAd o8] doix
Tt ZERUS g & 4dFo8 pRIn

-

56

29 ofF % Al s AA7E Wskd Fej2
AT AEE & F Ak & AFelA s, 71F
T ZERAE AL PyPoz AN
EX B3t 228 AT Y ARE ¥
7her .

6. 4% A BTE 0|38 X F Wike|
23

7] &4 ZEAY g o HAdA 23
5 T2 7.9 72T x FANAY o]
TAY BAFE  AI 4B (Cross-correlation



- AU TEEA Ai1sd A2

Function)& ©¢] &3l Hld ojFFoz F& 4
At Fig7el 2 A& Beln, 2 gTAN ¢, &
-3.25um ©|t}, :

4 o
-~
Y o ! Nl
B »
o Zefore E ;before
Zafier after
200 2@ 200 204 208 206 207 208 200 21 801 602 603 604 605 606 607 608 603 61
x(mm) x(mm)
(a) Evaluation region (b) Reference region
Fig. 6 Relocation error
=
8
ks
L
=
[=]
9
ow
v
[=]
Ly
O
T R T T T
t(mm)
Fig. 7 Cross-correlation function of 2., and z,,.,
o
- _
E E
2 Z
N 4 N
o
E]
h 201 202 200 204 205 208 207 208 200 21 501 602 603 604 605 €08 607 608 600 81
x(mm) x(mm)
(a) Evaluation region (b) Reference Region

Fig. 8 Profiles after compensation of relocation error
in x-axis
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. Table 1 Roughness parameters
E:g_ 35 Zoefore Zafterl Zafrer2 Zyfter3 Zafters
E t R (pm) 347 3.08 1.85 043 0.08
j M Rum 406 355 |[234 o777 o023
"‘2 i R(um) 1895 15.27 12.20 6.24 3.78
R, -0.18 -0.62 -1.25 -2.89 10.1
Le (mm) R., 1972 |228 [388  |1331 [1265
Fig. 16 Maximum estimation error Removal 137 1385 9.14 13.26
in evaluation region depth
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