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WA, BENTIZEWTI T/ A— M A —FOBRBENEBINTEY, S%ITZ0 L5 BRIRAIRIZ
2 CHTEICEHE e RET 7 A F v ZIGRT D 2 & Toaduil, BEBUERME, Sebge it & ORe 2 1 5 L 7-Hhe
HOAKOEEMENE KL TN EEXBND. LML, TEEOEBINTIZE > Tl RET 7 2AF ¥ %2155
WA, INTHEOFH D 7= DI TAEY 2 FRETERIERICAN T B2 2 0ERA S Y, WESRMETT5 L7 5
A AV PIBRERRATLIEVWOIMENRDD. ZhicxtL, NI ETRET 7 AF vy OMliz{To> 4 v~y 3
7 7 AT villiix, ZEFHEICEES TEMOBIEZ AT L T2 2 LICX ) @EENORERRERT 7 AT ¥
Bk ZEB LS D, T2 CAMFIETIE, M ECHEN LHORET 7 AF vilfliz £HT 52 L2 BHE L
T, FEAREE, ERERDOLAMARRKET 7 AF vIMEEZREL, S OO TEEICKKT 2R, 2, BB
72 P OMEIC X HIERRAE LI ARER A v~ L VR T 7 AF v il s AT LR LT,

%2 ETI, MARREOMMAM ML > TR Shicae— Ly PR EWITHTsZETAhELA L
— P2y L OMWEZHHRIICESR L, REHIN L= ARy 7 VOMERIRT A =22, FHT 7 AF ¥
DR VER BT EIRENARIS, TNENEEST DL LA /R L. £72, 7y 7N LHE, SEIITE, 725 0Ncy)
HUNLEICBT DBEDERER L2 L — Y Ry L E BT 2 LI VERT 7 AF v O L L—P A
o I NRE = ORMRE TR SN T D e, REAI EAMEICL - TL—F Ry 7 A F — %
SHE L. &5IT, LY ARy 7 VORFHIINRT A —F LETEEH S OB ERD, Zh S ORICHEMR
FIETAHZ LA RTZLICLY, BENTEHORET 7 AF v Tl sd 5 L —F 22y 7 L% A Al ielE & R
L7z

B 3ETH, LV Ay 7 AVDFTICIESS KA T 7 AF v iHlio BARR 2 HiEE LTL—F 2y 7 v
KR T A =B BB THORET 7 AT v & CRANHET T2 HiE2RET 5 LS, EEORKM T 2
— X EHWCTERET 7 AT ¥ OEEOFEOFMEIT > FikEdrR Lz, BRI, L—FAXy 7 MBI 2
HBREE O Fe ZRIE FE 43 AT 3 K OV WSR3 A o O B R eEik Ak o £l &, (LR moWrim iz B 5%
BEEBIOEHE S, 5 CICAMNREMED A2 HE TR L —F Ay 7 VORI T A —F &2
EL, L—FHONFRENEE AT A—FIZHEZDHEBETM LT, E5I12, TNLOREMART A —2%Hn
Lz licky, RmHEIOMACRGMR ERMT 7 AF ¥ OISR E T2 FikaRE T 5 i, Fm
T I AF ¥ DI R Z R FR R EAREE Lz, btk y, V=Y Ry 7 VORI KAT 7 AF
¥ DL ARIFEMN & FEHL LTz,

B 4ECTHE, A rRETZ AT yiHMIlcB I 2 EREZOMGIZEHNE LT, fix OREREBEKRDE
BEZITICS WEET 7 AT Y lis AT AOWBEERE L. BENIZE, Vb— ARy 7L ERHT 5720
DI EHEE L7210 O % FEREA D DIRAMEIZ T2 2 LI K VIREI B L OB\OEZERZ IR L, S 5IC
TIT 4 THRIEEITY) T LI Ko THIBROREEZMHITHZ L2 BB L. T, ThEEHRTIMEL LT
M E 2T DT 7T 4 iR =y FEREL, TOBRIRMEREOFLZ1T 72, T ORE, 2T DR
WS T 7 T4 7= v M, REE D AN SNSRI ELOMEEL KR T D &4, BiR2=vy bk
WCAD ENTEEAELCH U CH BB R 2 RIET D L 2R Lz, £, R LEREXZHAVWTL—
P2y 7 VDR A IEST S 2 LI X 0 AEDE DB AR 5 Tikz R LTz,

%5 T, ETIEICESE Y OATLIC L AHIERRZEEZIMFI iR REHT 7 AF vilfiv A7 L &HEE L,
ZTOMREFMMEIT 72, 7, 2 BRoOEMEET 77 ¢ THRIE2 =y M XV lidE R L2130 Ricr—
ARy A=y FEBEL, SOICEEAT —VUrRE LEEARRAET 7 AF ¥ iis AT AL
72 W, BELERET 7 AF XYM AT 22O CRET 7 AF v O RO MAHEEZITV, TORER
MOWBRTIEIC L ARET 7 ATF ¥ HEEPE VIR UMEEZET D2 L 2R L. £, EINILCREEOTF
ETHEE FICBW T L= 2y 7 LD EIT) Z LI L D, BELUZFEY AT 2054 OAELIZR LT
TR MEEET DI L BRI,

PLEIZE Y, FEMREE, ERERNOZAMNRA L~V U RET 7 AT YiHMliv AT LAE2REL, EBICHELE
AT LERAWNTEOH AR R LT,
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Surface texture of precision machined parts may have a great influence on the product
characteristics, such as friction, wear resistance, corrosion, fatigue, and wettability. Therefore,
non-contact and efficient assessment of multiple aspects of nano or micro meter scale surface texture,
such as surface roughness, periodicity, and anisotropy, is required. In addition, assessing the surface
texture in the machining environment, which is called on-machine surface texture assessment, is
preferable because it can avoid the long processing time and the alignment error. However,
on-machine surface texture assessment requires isolating the assessment unit from disturbances
existing in the machining environment, especially vibration. The principal purpose of this thesis is to
present a multi-dimensional surface texture assessment method based on laser speckle pattern
analysis and the disturbance isolation structure including an active vibration isolation unit to meet
these demands.

From the observation results of laser speckle formed by precision machined surfaces,
characteristic parameters of laser speckle pattern indicating surface texture properties were
identified; i.e. the mean light intensity, the autocorrelation length of intensity distribution, and the
similarity between adjacent speckle patterns. Furthermore, the distribution and the anisotropy of
surface texture could be assessed by detecting the variation of the proposed characteristic
parameters. Finally, based on the proposed method, the on-machine surface texture assessment
system supported by the developed active vibration isolation units was constructed. The vibration
isolation unit, which is also proposed in this study, has a non-contact structure and a high-response
actuator to isolate and reduce the vibration transfer. In addition, the detected light intensity is
compensated on the basis of the ambient light. The surface texture distribution assessed by the
constructed system shows high repeatability and high robustness against vibration disturbance and
ambient light. In consequence, the surface texture assessment system proposed can be effective for

on-machine assessment of precision machined surfaces.
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