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Machinining of Specular Hologram using End-mill Technology
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ABSTRACT

The specular hologram is one type of hologram, and it consists of many arcs. They are very easy to
fabricate and can even be machined by hand and a compass. In this study, we designed two squares having
different depths and consisting of many arcs, after which we machined the arcs using end-mill technology.
The width of the machined arcs showed high repeatability. Moving tracks were observed on the bottom
surface, and top burrs were noted. In spite of them, the phenomenon of the specular hologram was observed
when an observer and a light source stood on the same side. The two squares seemed to have different
depths when they were observed from the left and right directions. In this study, it was verified that a
specular hologram can be manufactured by end-mill technology.

Key Words : End-mill(2¢l =2!), Specular Hologram(AH 22 =Z3#), Machining(7}3), Arc(E)

1.4 =2 olelgt F2ay &} vehiy] 98 54 &4

ol 59 nmel A 4 mel ol2E HEE HE

stojol alu) 2 H2 ol So) WHow Azy

23 (hologram)S 19710l =ANS A3 o Az® T2 mlaH= dRA =9 E3
Gaborrk AT Ae™2rl 24 Aoldel W wygo) 925t g9 e 2209 BEow A
AT clgstel 3 EAT Ul AT WIT z9n. oxy WA E2ad 9E Az 3HE
k2B Az ol 524 oA Z]Eke]r] wj & A

* Dept. of Nano Manufacturing Technology, KIMM ZEAo] Baste] x| znLo] =1 545tH HAE

# Corresponding Author :

& AJASH=E BEA Aol gt
Dept. of Nano Manufacturing Technology, KIMM = gzoo]— XL_]_] Ui ] }in bl gl o -
= K 2135
E-mail : jeonec@kimm.re.kr 71Ee] B F2AR ApEEs a9 A

** Dept. of Nano-Mechatronics, UST Korea 7S ARESk el EROSS AR
H
[e]

*** School of Elec. and Info. Eng., Korea Univ. T e Yol AAFHIJT o] WHE AT
**x% School of Mechanical Eng., Pusan National Univ. w2} mechanical hologram™, abrasion hologram™®,



Ao, A%, o AY, AR, 1R, AU, BH, AFH: @FAAATAAA, A13Y, A4
holographic  engraving™, poor man's hologram!”, o : R (Xs, Ya Z5)
specular hologram®? So 2 Ezlemw Fr|jxog S (6 v 2N\ | O L (% Yo 2)
VeE & P4 FMe o]gste] ERIYS T
3l Whfolth 9% Wo] & MWl whALE A uk & .-@
9% g o2& wom Solox do| WlE B P,y O
AH7E AR th2s] gEe A o 33 ¥ %
o sl Bk wE dubHel FEIwe C(Wj“"*"« T x
HE S EsE GAnt, snk sbgstE =) wiol e
uf9- tdeA AxE e FEE AT Q) X
o 71 AFEFIME Axo] AN2E o83} .,,
of £o& 4askA AFsgeh 2 olgd@ = L O (Xo, Yo, 22)
2ol o AFE il HFskA| ¢y o) . .

. Fig. 1 A principle of specular hologram
Bol & ATolAE 2d@e E2IUE T
3 HAZIMES ALsln o2 AAE s}Este A% = 2ko AL IwF oz ALEHE 65mmE
239 54& 78 d7E sk AHE3lAL S, R, LA 9x)= olojz MAdT H=E

2233 5 MA

o

—
1ol

=

=219
Q=2

“d(object) ©] Z—lol
do] dg o]t

7
oz of& 1

for

.

o~

n&!ﬁ

5

R
T'_._

or_{r

XE
rO oot B RN o o

WAL )27} A € %’45494
218k A Hol AA Zol(z m-ak)q. r;].e;]] O]é]ol_}“
Hr} olu) 59 FES thEA & Abgo] 212
O}h Zol7t tEA Hol ekt ok yehd
7FEs7) dsiAE o FAH co
E(r)S ¢ HEd, olE Fig 1014 Yehue
315 BAA Fr= obge] Al el A=
T F At A7IH T BF sk
ol EX H?_S]—ﬂ w] Eol] z=091 W Ao 9%
FolA y2 Ho] o HP/\}Q
2t} 2

“ >
2
}Oll
i

s

L
.

L

% 34

Fﬁ
<t
rlru

Ao 09 AAE FAstaA sk 3ak B
HEGE AR Prit PO FHEE A7 RH O,
L7 0F ol AdEol z=0 ¥Hd whites Ho

}‘]' oﬂ /H '?ch} T M
(e _xc)z + (Ve _yc)z =r (1)
(xm. =X, )2 + (Y.w, ¥ )2 = "':2 @)
SP— cosd :S_TR—OIE
[SPxfte] (SRl @

4714 WASE CHel X,y HE( y)9 WA
o3 o] 37h0]7] el shtel s/t AR
zaaur AR zE TSI = 33U @A

e HAHIOP) s 4 A olgoloz
= Ha A A olgololok sha 4 A
Tk Zlo] o)
WA go] A4 WA
AE AR Fgol 5
T EAYEZ

A= Az o= 7U1¢E 0]%0]-01] Z) 5} H}x]
29 5L 7MEET
oo B AFelAE TLH BIAEY TEE T



A=l 7}FS o] €3 specular hologram A1 Z+ @ 3F=7] Al 7}-a8F 3] A A|13H, A|43

Fig. 2 A machining process of arcs for specular
hologram on 64brass using an end-mill tool
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Fig. 3 Shape of the machined two squares
consisting of many arcs
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Fig. 4 Detailed shapes of the machined arc (focused
on the bottom surface for observing moving
track)
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Fig. 5 Detailed shapes of the machined arc
(focused on the top surface for observing
top burr)
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and an observer
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