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The Proposal of Measuring Method of Machined Surface Roughness Using Transparent Replica
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In this study, the replica of the metal processing surface was produced using the transparent silicone. The new
measuring method which examined the transmission image was proposed with a scattering of the spot light in the replica. The
result was summarized in the following. It was able to be classified to four patterns of the transmission image from the replica
reflection plane, that is to say, point pattern, circular pattern , elliptic pattern, diffractionpattern. It is possible that these
patterns estimate the shape of the reflection plane, namely shape and processing method of the machined surface. The surface
roughness by the diffraction was equal to the maximum height roughness by the tracer. In circular pattern and elliptic pattern,
the emi)irical formula which showed the relationship between maximum height roughness and radius of gyration was
obtained. In the point pattern, it was not possible to show surface roughness in the measuring range of this experirment.

Key Words : Surface Roughness, Arithmetic Mean Roughness, Shape Measurement, Laser Measurement,
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— 113 — © 2012 The Japan Society of Mechanical Engineers

255



BHL Y BRI L AMTREOR SHEFEDORE 844

2-2 BELEZEFALLZERSORE

KBEOMME y FHR T F AT, EORENRERD L E, KM OBEILIIEN DD T, £ OMmEE
BIIRE <25, ZOENY %2, K2R T & 572 2 kel EoMEROBER L THEN3Z — OERE 4
EEZ, EREEBEOLES L & ORICIER@DOBHRPRAEL 5.

4« L2 Q)

—ODRE—UPEETHHER, RUERNPLHRDEL DY —VBHEFELTVWDHE, 777 # VKT
BEE 3 2 EHRERIRIL TN O O/ F —  OSEHHRIER ) EEVWERIET 2 Z &3 T& 5. N EOERER?S
BRBNF—NTONT, | FHOMKERDMEE r(I=1,2--N) £T5L, ZORF—TRy—J L 7&
DO RRS, TabbEENER, 1T

R, = ,-l—ﬁ (r; — r—)2
& N o ! \ &)
7=7EL, Fidng—roEbLE L, ReNTRIND.

r, ©®

H

M=

— 1
r=-—-—
N i=1
ZIT, RE—VOBELERRETDE, F=0 L7225,
EWEAE Ry (CEEND /Y — OBRERDT 57 5 MRTED ¥

N =R’ Y

DEUEPFRAITS. A7V~ FCBELHENAEROBRTIIERE A IZRDPDT, D=2Thb. LENioT,
RO BEEEE R, 1

R, = JA/x ®
—7, BELNTRRE 0, BE Db Z b OMAROESE, BESL UTORENE R 1T
R, =+a-b ®

A7 Y—v BB ENGFEASHEE TS, BHEETD, EEEPREL LTRSS, REHIBREIRD
2E, BREBOBRIIEDY, ZOBIALIHOBHHIENDDT, R(B), HDHWIRO)DEEER, LHE R,

Circumference L

/

Characteristics length L,

Fig.2 Characteristic length of patterns

— 114 — © 2012 The Japan Society of Mechanical Engineers

256



FEHLVT ) DB LM IRE O SFIEFEORE 845

& DBEREF10)D L HITRTZ LB TE 3.
Rz=a-Rgz+b-Rg+c 10)

TIT, EB#a b BLTclL, EFRLvELNS.

3. EEAE

3-1 LFYHFHBRFOER

T oY, KEMI, BEl, TEEID 2 EOMTECEYES - i R SAEER 1T, MERER 5%
FEEOUNMENSESNTWS., ZNOOMLIESEETE A L 91, 2IKEEOERKRRKY Y a—rdh &
BER 97%, EFEn=14) ZIMTREIIHUAR, BEEF v o A\—CHAEAEL CELSE, V) b2 ERY
5. BRVY a—r I A0V Y BIL, BEE 20mm OFHFRTHY, FROMILEZES U mS KERE, X
B & SO BT ATEASEE & 725, HIRAREHESEER LERLZV 7Y 2R3 R, £, B
T GRKEIMIR=32um) tZDOL7Y IOKBEOEEXN 4773, K 4@DMILEZIE, HAIIE LW
FROPHEER R b5, OITRT V7Y I KBRE DMK, @DFHEIEDZI 0 L ITAEARMIOMEIZ
By, HEEPFEHR LTV, 2B, ALY a—rIA1, REMECEN, BE - FRCHHEMREEICE
BICHNIAR, DONEENAE UV L HH DT, EBROMIERTOMME ERICERTE 5.

i .

Surface roughness standard specimen

Replica specimen : (a) Surface roughness standard specimen  (b) Replica specimen

Fig3 Surface roughness standard specimen for the Fig4 Surface roughness standard specimen for the comparison
comparison and the replica specimen and the replica specimen

CCD camera with lens Replica holder Screen
Laser head

Replica holder slide - Screen slide mechanism

Fig.5 Roughness equipment of worked surface
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Fig.11 Digital image obtained from electric discharge machining
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and maximum height roughness R, for electric and maximum height roughness R, for grinding
discharge machining.
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