T EAFAAFNEAIE T QA A A LA

I. 717« s

@ NLFAH |Etolo] 2= 2 HMAL alo|H EH oo}y
@ MEAEFR |2lold 2 = oo
A7 & 7}38} 7=
T E §225 REEE 6T
&7 71A 2A) 717 ET
28 =2
® 7le=+ FEF A7) EA04 A4 4H7] 7 SRR
B 100102 EA0402 050211
AT
Axt/Ant A 71A | DA/ AR 7HE71A A= 247 =
* TRXO ¥EO| ot UK EZS V=EFE JIM, HE &=
AR
A7)zt 24 7h< 5 A9
H% ]Z_ HE ﬂ:[-"ﬂ:l%‘j] =1
@ ARZIE B [Siusizie AgEidEE a5)480(2t8 BEelo] dMEE & ALIILNS
ATFMEH FE | 7, 25 z7|ARI IISEER HEs J|2he MF
« YR IleeE ZnEe| KEY XAXUS HZslo] 5 YRR
JHeke] A A
T8 7l 5 Tl g7t ol vl <4
193} 1 (M) 310 (HRH) 310 (HRH)
23zt - (7H) - (Heked) - (k)
33} 1 (M) 310 (k) 310 (k)
©® THAE 43z} - (M) - (k) - (k)
533t 1 (M) 310 (k) 310 (M)
533 o] ¥ 5 (7h) 1,550  (#gke)l 1,550  (Hgh))
= A 8 @) 2,480  (WEH)l 2,480  (WwHY)
« Fojof At 2 HEBZo1F o 34 o &
(=) Antr] Eloloj & g o] A 715
ol
® 714 = ] ] Laser beam
() Polisher Tire mold .
machining




= = O T 70
e o2 o A o
5 £ DR = L S
H oS o1 RO N 30 Rr = i o
o A - NI = Q S o <k
o € = Ol @ w o u I
B = S J Ul a7 S o y [0
no o =~ 9 <] ™ = u__c E_._lmo%_u 4._%
o K- ~ o or = = = < o U
gl =29 R0 . © __duua H
Y s . < 0 o - o < W =y
=< 5 I w5 = LS .
W o o H & ROl = f R o 82
o] © W= Mo = Q) o) o KO = %3 1O
57 U0 oo o~ o T " = g o
— ~N oo ol N HiD Y
[0 ofn ~ o3 s i o
a1 3 gk o) 100 o I = Kl
g0 o RE 50 ol R Mo 8] = s o & L
o RO a5 S = o = S 55 O o 1
= o4 (@ 1Ty — w <0 0 o©
=N = N o W2 o B 23 =5
or T @ i o R g i LA T
5 0 G S B w BB =G 0 NG
oir o ol o4 © o D nJ w0 o3 R - = %
o & meEHo_A — O nH __ oD :_._PW =t
me.mu +_.TN.ImME._ W S ph o X WE o 2 = o
< = - Mo X o @ =L <) _ 0 BB oir
O o = m A I|_. nJ — H ., o " © =
E o, mm= 5 o 2 ol 5 00 o &0 =
# T ST 85 52 S =)
~ e = § = W ) =
= - | Kr o4 wl x..,
WX = i [
Eﬁmm_ _ )
o
R R
®




JF A Sotob)] 20l datd SHOAN HEGHA %S,

L=

- dOlM S0te H#E2ZE= 30" s

A1 =S8e e RS0 REgE.

s

cl&l0l Jtsotld

or
ol

Laser radiston:
Bt

o L bl

........

a4 2. HeolA Z7]4 ] M= (Fraunhofer ILT, Germany)

- JIE Zcld JI=0l dloh Jt3AI2I0l M, EE IHU A
Hoz =20l Jtse

- JIE Ait= SIS (A2 ItE6HH 280 =50 U
A2 dlolM SH0F &2 Sets gl €s.

Cross-section of initial profile

P T

Polishing by Polishing by Polishing by
large-area ablation localized ablation remelting
ablated material ablated material o gonfo gl
while molten

a8 3. Al R HelA £ 34 B

dHel 0l S0 HHISS Jh240l HIND SEO 0] SIMo
S|

Aite = UA22=2 EOIN A0t SEU Hegotkl S
et=E0I0= S&HI10F e LEICL4 USE EOI0E ddtot=d
of &J1/Z& RES HIXs 2= Mool 2 0ldsS 2AHE

Eo_l
b HE MIO0IH oo TE
A v

2 A
=4het AR D | s JHE0l ERE




Phase IT

4 patterns T4

oo
&

ki

o

EHEEY
2739 A4

Phase T
4 patterns 2§ 11123

oF 112.59 Ay

T8 =

Phase I
H

ol o]

3024

F=ELOIO 3D-=5= A0 10K

(i

Etolof

<S

3D-kerf
ol &

fir

Wl
2]

wor

Ol
OF
KO

_|

3

KO

NIH EFOIOL A
- NIAH A 1,29 EHOIO]

1 2

im

MZED| &l Bridgestone

= —
= —

k=)

2 Dl
- 20218 M S=E0IH MAH AlIE HERE

=
T

Michelinit

ki
K

0l

, AUTE B0l d A S

H NS
TEE BOIHMASZ MAH AME EF 10%

2k 5%0|0 3D-Kerf DI
=
Al
Al

&I Xt

0}
KO

oJ

-

al
Al
Ho
<

a

o0

.

all
[
<r
Mo

010

wo

nJ
=]

HEAl

)
!

J
o3

<k
ioll

Mo
[0

sy
-/

A

X

4

0l

oW AIERZ2 48 JIU

e =2 2% -l & 15~20% M

H
o

wl
K

T

:
il

ol
bt
il

ki
i

ok

to

Kl0

Rl

o]
i

4

ol
ol

o]

=
=

OH

25%

ELOIH 3D-Kerf =2 0l&t phaseOl Ot

It

=
S

OF
=

q
Jjgdoz gg)

2 olo & =0l

O

284 014 SJtat

o4

kil
K0

00
3

<
o

<
ok

KF

EHOIH I A) - 78 &

fir

__o._

t

T8A

(&A1 3])




.W. —r

~

m!!..r.w _A_O o

. mmw - : }MMM& H_.D .AO

. Mwmmmm - 3
LRIZDE =
“wwwmm pat
geEcos o

™ 10D ar
o o0 ol

=L N x=
g - U . [t
wwm L g % oy <]
e i 202~ M <
TRsU8EF 13, = AN o
i dE Swwmgw?
ghge: N ol B & A
- oS "

00 o
ol g

K

— o Ol
== _TA

S

-

<0
i00

o 0 M__W_

= 0w 2 o
= n

] _“_D_ < <
<0
|

300,000
of




<0.0

[0

© Wz

(

2
S X
®) =
© S
= w < o e 20 m0|m0| mo %
o 10 ol e KIo
! S| S rir ) 5D KIr = =|=| = (W0 A0
= 9| W3S 2 o S il |
mm_u 10. m o . I_Mﬁ 20 p._ ﬂ._ _ﬂM._ __o._ |_.Arﬁ
_ | — A o= < g R PR T RT
Ko [ | € A o < = el I = s
zr v _I_l_ <N N ollol| o) IM =.___._._ R
5165 @ 2 o ol W o W o1 &0 R
110 ~ < S or m O < S m m xo“_o =
®lzlgz L o w (2 8 w2 Y Ko< Ko -
N o == = | - -
< M =) 110 _uu._r_| ~N H S+ |+ % ol Ko a Dm "
ol s M nJ < g B o
o — ! Hnw 0 oF = & 3l =
S | FE e S * o - al
i = = S o e | % £ _ =W
- = © ~~ © = 7K 3 = i
o _ SISl = ul b —
S (@) ! _.Cl_ __O._ _J_H o | < =< = _
S =2 m — o « |a) <k c S 5
g — S R o = i s W oy B
I _ o o & ~ S R = B
ol | S |2 O . = 1) k] I = < M
wI 0 o o I._ C._ 3 oh M= e n_.m_ - -~
S ol qo| ol m_w H | 30 B = R0 &)
0z eg & oo = R0 z| 2O EX alA
° - ~ R 2 : w S i ol .
— — T IDI - 1K Ln._ _V/_I _Hﬁ_ S . U:._ o
% o | 3 B D = _._mo ol 0 NGl 5 = ol
4+ L < Ile) ol - Vi o o
n = O & o = ™ % o L K doB
o ajo| < a a < <F .
u O
A —
5 e
= 7
—_—
)A
© o
i




