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Laser Plastic Coloring Method Using a Slab CO, Laser
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A laser plastic coloring (LPC) method has been newly developed as an innovative coloring method for plastic
materials using aCO; laser system. Irradiating laser beam to water diluted dye, the dye solution is heated and
amaterial can be dyed at alaser exposed local area. A laser color marking, a multi-color pallet, and image
expression have been attempted by using this LPC method. Four colors of cyan, magenta, yellow, and black
(CMYK) logos and characters have been colorfully printed on a plastics bulk material using a laser color
marking based on LPC method. A multi-color pallet which consist of 18 steps of hues and 8 tones of bright-
ness expressions have been also created by using LPC dot coloring. From digital image which includes color
information, a30 x 30 pixel colorful image has been successfully displayed with a pointillism taste.
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1. BUBHIC

L—HF—Z2HwE s, CENREEE LTEG
I sauy MESREOEEZALS, KEHEIZL S
BIEDERA~OFH» S D, HOSEME, AoFHIZ
ZIFIZbloTWh. MEIICATARDL L, &EMET
X, ©BWERMCIYAGL —F— 2 e L, MatL —
Y= bW L FREDEIHET 2 PR LI 3y —
EIMLTBHERH LY. ZOHEFLAL v ER—L—H—
HT—INT.E BTN, ~—F 2 FiER TV 7 VIEHR
DEEF R EIIBHENT WA, HTF AMETIE, X%
ML —F—%BET ALY, ITF—krF—D
i, SRR TR, A 4 SALHOZEIC X A EAS
HDHY. BRI Hh T —tF — DB A 5EIX19604F
RO SiTbhTBY, 15—ty —L—F—E
FEF-7 &L LTIBH & T B G R O ZEA Rk
Lo TWh, X512, TOHEE, S L) Bl
THETH L EVIBEZALTRY, ABMAImE b
DIETZEDREETH L. FD720, VA 7 IVHEN
DICADHEFEEINTV S, TIAF v 77 EOBIEHF
T, ZBER L, KEZUKRL TR FEHSELH
Fe, REOBERLBIBIZL ) HENERTEL S5
HEREDPEFENDY, 512842 FRAMEHIH LT
L—— % BE L&Y T AT 5 Y e, K
I T —HF—HFTLEOMTE LTHITE I LA
T&%. ZOL) L —HF—FMI2E, FOkEOmME

E I, FHBEESHE, FONOBIRO B HENE
v, JEEMICEBRITRETH D, Lo BEEEREITL S
EWTEDL., 20720, AWML BWHRL 271285
RIS L CIEMENC L o Tir b CT&72a y MEF R

EDOEEADY, L—HF—Fa<x—F 7L TTR
PNTETVEY, LeLARNS, IRBERDL —HF—
HEFER, WFRLBEETOELRD, H5VIEHEO
T L 72t BB TH A 720, HHEOESWE
BEELREOETR) CLPRETHL. —F, L—
=7 0y —b LY —%FH LECHTO—D2T
HBHOT, L—F—71) ¥ —DOEAE, BHEOEWE
HEBELREMHTRETH LA, L—F—I2X > THEEH
BxAT R ) DI TIERL, BHEL WA ILEERNT
LAOEBERERINY = IZhbETHRET L7201 —
P—rflioTnag. 4, A LTIEIIY—T
TAROWIZBR S B .

KEfgeTld, 7T AF v 2NV EHIH LT, XD
SOMZL BERETREE T L2012, L—F—%Hn
HLWERETHL L= =TI A F v 7% (Laser
Plastic Coloring; LPC) #: % Bl %8 L 7289, AlEETIE, B
M2 w2720, Faotiiz ek o el gF
L, $MEBRNTREE 2o TWwh, $72, COL—H—
YR OB AT R ) BPFLE LT LIk,
L= — B A2 R EOT 5 2 LD THETH 5.
K DHEMERTIE, ~—F v /BRI L 5 Yp 510
OXFEu I~ — 7 Offili R A Mz, T2, ALPCIHEIIH

F32%E3E ATTREICO,L—F—2HWIL—F—TFXF v 7Ehpk 203



L, 512X > TERLENT/MA5EIIIL (Segmented
Pixel Drawing; SPD)E0 2 BT 5, /INFE By FDEEIC
Lo TR T AMEZEAT 22 128D, v S
BTV, NTHEMTOSEME - R EBE A,
18 - 8t EH L2, SHICHT—EMEET AT
VI NMGEERTTATFy s NV MENCERT A2 L%
HKa, FOEBBERICOVWTHRE 2174 o 7.

2. LPCENEERELECRE

21 AR

LPCHEE, ABISE LTSI AT v 7 k4, Bk
& LTCW-CO, b —H — (B R MR 7 78, & fmiiip
ELTHIIRAgR s el LwWE ik <chd 5. BIRH
YRHIAKTHERL, MBT L EICE>TTIAF v
MRk 2R THIENTELRETH S, WE, 2
DGEHIM B R L GRNIR L, RS FR2E—I105Mm
TELOICHNLNTWS, KFETIE, L—F—%#
BELTHETAZLICE ST, L—HF—BHEEogk
RPTBNINE L, MBS NAGFHOBE L TnwDE 7T A
F v 7 MR R BRI CRPTIICE BT 5. LPCHEIC
Lo TTIAF v 7Ny FIZEAH - R ER LT
W, FYSNVEBGEITCICH T —ERR T2 9 7200
—FF L LT, SPDEIC L AERBZ w7z,

FUY VSR T A 72O 7-SPDEE & 1E, TG
B EINTHREZ F NN EACSE L, AT -
TEATH ) T EICE-T, LEHBEDO T L — A7 — VIR
EBIEE T T ATy 7 LA RN KB T RE 2 S5 Y
MLO—FHETH L. REBRETIE, ZOSPDEICBITHMHE
BERE M TEREANNFREAO Ky MInTIC & ) R
LA % LPCENCH T 4. LPCHETH W 5 JEHICMYK
37y, x¥Uy, Ax10, TI97)DMETHEB. =
DAMBIZE D Py MEBRETR, HEtoEB Y M &
AT TN ERIRL, oMET0H G2 ELsE2
LY R omFERERAL. T2, MFHOE
By PORERELEELI LICL o THREBEILHR
Hiz. TOFE®BF Y b EITLHEGRO SRR
B L CMNFICEETAZ EI2E Y, FYFIVEED?S
T AF v FMEERANY T —BBEHERA, LV
StagE g L COM M2 A L7z,

2.2 AR

RAFFENH W BIBR A GRS, i icaEsn
B, SERGEREL LT, KICEEBHTH B0, EE, K
DL 7ZIRBED St § 5 Z L 2B E LTHB Y, Bk
PEDORKGHENIZLEE S WRE, 727 Vi EOBK
PG B U CHg AT e dekl T 2 1112 Fi A4
BRSO, SHEEROSEEE ST S
TEZZD, RO T TIIER OB HWETH 5
T 7 e R o % R D G A R~ D Y | IR
gk, ) v —getall, — 'V — LRk D3o0F
EPFRHEN TV, KL —F—TFFAF v 7 HFHEIC
THWZ2eBHEF v ) v =R c8 TEE 5, v

204

Y= LG RE T LT 52D L g mhFl o —
HTHo., INFTTHDEHF ¥ ) V=13 HIAYE  MHEN
RIS, 77 TN T =V AHRKREESICL ST
MAE L AT A, CoOMMBEEIIEEED, Gkt
DIHN LB ILDFEERERPREL 2D, TORRE,
BR OB IRERTMANOILHGRE DR L, Gt fEER) R A
BohbeEZLNTWS, —J), FEEiTh) 72012
BEDPLEL IND, BPUEE SNABEBIET T A4
BISICERT 5. 77 AWBELIE, EBEBWEI T
RFTWA T AIREN S, MO FK 2 IRENE D S
AT, 2F0, CoORELEBEZ A LITL) Geks
BIIR IS A SN T WIREEE RS, F¥ )Y —10LoT
FE CBHIRERENIILEL L 72 G9bHI 201 & o THRHERZ IS
Wezg S, MAEPIEB I Rk LB 5 2 & T (GREHHE
Bum) xF RANOEO DA TON L. REBRIITH W 5 4k
1, mORFEL YA TEDHPREDLS %, FtinfE
VKIS0 CTH A Z LV TOEBRMITKDO LN TS

3. EREE

3.1 FEEREEE

Fig. LICLPCHN L. > A 7 & ORI % 7R3, Fig. 1 (a) 12
R AN L RERIISPDII LY 27 4 EFBETH B, 22
THWD L ——IF, & 595% L 4171200
WO E R A 5 7HICO, L —F —THh BB, KEBKT
&, PR E2sWE L, #0E L E0.1~1kHe,
Fa—7 4 —HEI0~30%BIZHIET A EIZL TR Y
N BT IC BT B2V AMROFIE 24774 5 72, CO, L —
P —1ZRORINEREHKR & FETMEICE L TW5. £
72, A7z —F — R EIIEFHEICL D H8E 5
$, WALV LT3 THB7z0, FAEHEEE LT
LTwa. ZablERiE, ®EEEREX-Y-Z#TNVS)
A — % (General Scanningft#) 2 S SN TEBY, R
Fymvraryiru—SxHLTN—VF L a—
FIZkoTHIES NG, SEMEERIE, JE¥HE100 MHz,
KEHTI2KWTHY, AFy=vr7arba—sp5b%
ONBZL—F -V AMRE#D R LUERBROERE

\ —Withite acrylic board

' Colored area

Laser beam
Heated area [ T

Continuous cellulose fiber sheet with dye

: Z axis
E——U galvanometer scanner

/ with linear translator and lens
/

] |
| i i/
Optical lens  Slab COz laser———

EJEIED (a)

-

X-Y axes

Scanning controller sEEeeEars | |
galvanometer scanners Personal computer RF power supply
and mirrors

Fig. 1 Experimental configuration of the LPC system with
aslab RF excited CO, laser (@) and a detailed cross
section at alaser exposed area (b).
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Fig. 2 Procedure of making alaser coloring datafrom afull-
color digital image.

Ky MNIEPTTBPKOEER Ry MR b, RFERT
i, MNEOF A X%2x2mmE L, —/INFPIIZ49~ 1001
DEFY FEPEHRFILTWS. AFAO Ry MdER
EIGIBNICEAY 32— a vy 2T VREER Py
FEERET A, KOEFODIZCMYDE L Y, JEHL
B (ERBETHIHVEFT) Oy MEELT 5.
CMYDMA, A ADEDEFH SR RAES 12125 72 72
X, ol ErHBE LT, EEB Ny M T
5. KEFFEEBEO Fy Mgk dg L7z, CMYDNA,
o= AicioT, BOo Ny MEEEOEEICEL
THET 5. M EHWEDIE, CMYKEHOY
&, CMYIZBOgAE L ZaOLET, FUIEKER
EWITHEC, I, TBRTBIRo75EDIE) N, &
DAY NTAM LWL D0, ZofEE .
CMYK L FEERE DO Fy MIBEZZNZFNO Ky MK
LT, AFHNICEHEEHVCT Yy AICRET 5. El
BrHWL I EIZEoT, MRS CHEICED
oML, TEEOGMICE KBS LI ENTE
b, RIZ, WMEERICHEETONTOEIET— 5 2 4
BHNCF L DORETH. ZOT—F 2B ETHwI V¥
DI AREEZ B, ZOFEIZLD, LAY MoE
AL =Y —2 BT 52 D% < %2), Ny MED
BB LN TEL, BB H L L, ahIEe
720, EBOMEEITRL - 2B 2 EOREDTE
ELTLEY). FBRTLOHREZLNIT— 71388
TEIE A DT 7AWV E N, RBRICAF v il
HoF— s BB NEGFEENS, T2, ZOR,
B ENDL KRBT OWIET — 71, EBROEBFERIC
J5rh, PCETOREY 32— a v #4742 ) BRICD
fibh s,

4. RERER

Fig. 3l2~¥ —F ¥ VERORER RS, VT, ¥

E328KE3E ATTMCO,L—F—2H\iL—H—TFFAF v 7 EHLk 205



Fig. 3 Coloring results of characters and logo marks for
CMYK colors using the LPC method with a laser
marking method.
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Fig. 4 Coloring results of LPC color pallet of 8-tones and
18-hues.
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Fig. 5 LPC example (c) based on a source image (a), and
PC simulation image (b).
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