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DEVELOPMENT OF SHORT-PULSE HIGH-CURRENT POWER SUPPLY
FOR DRIVING LASER DIODES

TH &X-86R5 W#t-#A =-#8E I

Yuta SHIMODA, Mizuki I1JIMA, Yutaka MATSUZUKI and Tadashi MASUDA

BRIV A L == A F— FolEER#H % HiWE L, LTD (Linear Transformer Driver) [alj#%
iz W72V A REBRBEREZHIE L o MTRERRE=S ) ¥ 75Tk bN5, SWER T
B Y &R LR FEBT 5 720, RittEERE MOSFET &4 Y ¥ — 4 AMPEEY 2 —
W aRRAE DRI EERSV ZABREHGT L o BBLA 7Y FORBILICEVEFEL V¥ 75 VA
ZARERE THIHIL, —kEMERRICB VT, 7OV 20 400ns, #K U P % 10kHz O 544 TH DB
1,003Apeak Z3EWK L, HETH S 1,000A% 27 T L7

To directly drive high-power pulsed laser diodes, a short-pulse, high-current power supply was developed
using Linear Transformer Driver (LTD) circuit technology. To achieve the steep rise time and high repetition
rate required in laser machining and environmental monitoring applications, a solid-state pulse power
supply was designed by combining next-generation high-performance MOSFETs with low-impedance
circuit modules. By optimizing the wiring layout to minimize parasitic inductance, the initial prototype
achieved a peak output current of 1,003 A at a pulse width of 400 ns and a repetition frequency of 10 kHz,
successfully meeting the 1,000 A target.
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Fixing Wire Bonds with RTV Resin
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Target Specifications and Experimental Results of First Prototype
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DEVELOPMENT OF THE RESIN-BASED TORQUE HINGE

RE Fif-X Etl
Yukio NEGISHI and Tatsuya SHIGE
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We developed a resin-based torque hinge to serve as the opening and closing mechanism for LCD panels
in office equipment (printers). The developed product features a simplified mechanism with fewer parts
compared to our company’s existing torque limiters and hinges; furthermore, it is an environmentally
friendly product designed to be grease-free and to make active use of recycled plastic materials.
Performance evaluations of the developed product confirmed its zero-backlash characteristics, resistance to
high-temperature and high-humidity environments and thermal cycling conditions, as well as durability
under repeated operation, yielding results that meet market needs. While it will initially be applied as an
opening/closing hinge for office equipment (printers), we are continuing research to expand the operating
temperature range and incorporate additional functions, with the aim of expanding its application to a wide
range of uses, including automotive interior components.
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Prototype Components
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Operation Image: Angle Retention and Rotation of the Prototype
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Torque Generation Principle
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DEVELOPMENT OF A LENS BONDING SYSTEM EQUIPPED WITH ATTITUDE
CORRECTION FUNCTION AND GAP CONTROL

B =E# - I ="

Yuki FUKUMOTO and Hideyuki KOKAJI

BB RS TREINS XRTFNA RAHMH SN L Y AOBEEITHI 720 7a v A &1z 7z
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We have developed an automated system equipped with a process for bonding lenses used in XR
devices, a market expected to grow. To resolve the instability in tilt (attitude) that occurs during the transport
of curved lenses, we developed an algorithm that estimates the attitude by measuring the flat seating surface
of the lens using a laser displacement sensor. We confirmed through verification that setting the
measurement circle diameter to 30 mm or larger enables attitude correction with a target accuracy of 0.005°
or less. Furthermore, while lens bonding requires a consistent thickness after bonding, thickness variations
occur during lens molding. To address this, we introduced gap control to ensure that the central thickness of
the bonded lens remains constant. By adding these features, we successfully commercialized an automated

bonding system capable of handling lens bonding.
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(1) Shivani Zoting: Augmented Reality And Virtual Reality Market Size, Share, and Trends 2026 to
2035. Precedence Research. 2025-12-16
https://www.precedenceresearch.com/augmented-reality-and-virtual-reality-market, (% & 2026-3-
31)

(2) AMRIEZAZ D NG T N AR A REABRE, AV YT 7 =AY v —F )b, No.74 (2011),
p. 038
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FER#Z FHLYc MOCVD JXIC KD
HARAZRE 7 O A DR

DEVELOPMENT OF A COPPER FILM DEPOSITION PROCESS VIA MOCVD
USING COPPER FORMATE

MARRCE - INE BA

Nanami TAKEUCHI and Naoto OZAWA

PERDEZEKER A8y ¥ X AL, ROSH ) R EEERMALETH 720, BEHERMY
DY —7 B, 7y FE PTFE: RYF S 70vFuxFLr) & EOENEHBENDES
PEREAR I BE DS D o 720 NS DOFEZ IS 2 720, i TRE R FHEH 2 V- AR EBLEA
M ED: (MOCVD ) 12X 2MMEBIEK 70t A # A% L7 KA7 Ut A EEEE LEL T,
200 ~ 300°C DACHEMBN X 0 FEEH O BOMRIUS 2 R U CRIEZ 479 o IRIBEERE 2 370 L 7245 4,
TANRZ M 40 OWHITEREE \ B D EN B Y, KL L oI X 5 PTFE 5~
OFEAYE, IR & FEEOREFEZ2 R Uz KIMUEREEE (56G/6G) T34
AT, W ENOBRKIEK L PTFE % L OMFEIHLIERA~OEWEEEIRD S N TE D, &
B3k AR O FRICET 2 2 LI s b,

Conventional copper film deposition methods, such as vacuum evaporation and sputtering, require
large-scale vacuum systems and face challenges in achieving uniform deposition on complex, three-
dimensional structures as well as ensuring adhesion to materials with poor adhesion, such as fluororesin
(PTFE: polytetrafluoroethylene). To address these issues, we developed a copper thin-film deposition
process using metal-organic chemical vapor deposition (MOCVD) with inexpensive and stable copper
formate. This process operates without high vacuum, relying on the thermal decomposition of copper
formate at low temperatures of 200-300°C. Characterization of the deposited films demonstrated excellent
step coverage in microtrench structures with an aspect ratio of 1:40, high adhesion to PTFE substrates when
combined with surface treatment, and transmission characteristics equivalent to those of commercial high-
frequency substrates. Next-generation high-frequency communication devices (5G/6G) require fine-pattern
wiring and strong adhesion to low-dielectric-loss substrates such as PTFE; thus, this technology is expected
to contribute significantly to the advancement of next-generation substrate manufacturing.

1. FADE

FIBEN BB R BZLEE D S, BB R BT 72 SIRAWEBICHWs R TW 5,
AR, 5G/6G & o 22 F BB EEM ORI, B5OMmBHEE NS 5720, 7 v #E
#HE (PTFE) 7% & DG ERILERAN DML RO SN T b, L L, HERDETEZ
Bk, ANy ZFETIE, KIMOBBEZEZRMSLERZ &R, M2 MM~ ORESHEETH %
Z &, WAFEMETH B 7 v FMIR (PTFE, PFA 7% &) ~OBEEMRITRE L 22 o Tz,

INLOREE MRS 57-0, AREREIY SR (Metal Organic Chemical Vapor
Deposition, MOCVD i) |2 & A ## B 70+ 2 2% L7z, MOCVD 1%, AH4)E 5k
ELEMARRTHHE L, BRI TORIBII L > THEZ BT 5 FETH 5. BADOH MOCVD
JERHIAN R E L WEDL WA, KRR TIRIZEr DL FWHBIEZ R L, Z OGS %
FIHT 2L CHEENAERRELFEIL 72,
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FEgAE AL MOCVD EIC X BFRIZR O 0 A DR

ARFHSCTIE, Mg 7at 20ER, BB X OCEERBRICOVWTERRS & & HIZ, BT AN
7 N REE RS B B A, B X OVRITLEE 2 BRI L 72 PTFE ~oO %A, Iz THEM
ALAZTANT 7 Am b R ARV O -G o W T D i 3 %,

SRRSO B S A HAT I, AR (R 2024-539118) .

2. FEEHH%ZFU\fc MOCVD RiRH:ff

2.1 FiER{E & RRIRIRIE

PR D MOCVD O HiERK (FED IIARLE 2 D DAL, Y 2338 L v FIZEATTH
%o A7 0L ATHIBRARIZERA L 72 F 8 1D WA (HCOO),Cu + 4H,0 (ZE i HD KK H
TERELTHAET L7120, WMOBADBESTHLHI LR, BiliTHbEw) KELFHE
oo, $72, —MAHEHTEARTIIEORITD 2 0OIKEN ZADBEA 2 LE L T HHER% W
A%, FWREIEZ OB T HARIETCIED D B 720, IRD S@ICH A 2§ 5 2 & 7 ke
L E BRI E T TE 5o AR 7 0 € 21281) % B RUG I, LT O 2 BEREZ R CHITT %,

T3, WESLME T TRONTRTBARBIEATEE Z 0, KAKDBLEE L TR FERIRMAER SN D,

(HCOO),Cu * 4H,0 (s) = (HCOO),Cu(s) + 4H,0(g) (1)

BT, MK SRR 2 AL S B THEARGERI ARG L, 200~300C i BEI TR2)i2R§
BORBOGEIRE S E 5 2 T, GBRMOMERITbINS,

(HCOO),Cu (g) = Cu(s) + 2CO,(g) + Hy(g) HX(2)

ZD XN, RT L AGCEERW S —BIbRk®E, K& KEREL Vo RO FE
HAGT- DR THELEND 7280, TRHRNOARHERA % /NI 2 7275 00 7 80 I O T
WU HETH 5,

22 EEBBRETOEXEHG
BsE L7z issiEg, HAEF v U N—WNIZMBEMHOTHM7T L — & 7L — b &3k iE
L7z TH 2 (B 1), FH7 L — MIERTH 5 T 1D AR =2 ik L, L7 L —

PO THIRBERS SR & 72 5 FMNERET S RIEKE 7Ot 2 (K 2) 2 LT I2RT,

(1) Fx v N—=NZ¥PaFTWHEL, FEEHIOKHKDBEEZT)

(2) EZTL— % 200~300C (2MMEAT %,

(3) F#ZL — b % 200~300C ¥ THML TFMMZ2 5L ST L, ZoL EHEMKFKRT
RS DB & BB DHETT 5o S DORAL - IR TR BT 5 FETE T1X
10PafEETH %o

4) EToOFL—F2HHUIERZIDY B,

EBTL—b

@ #HER. R S S S
cs7remes) @ MNESL
TETL—k

BEF v U/N—

£

E1 MOCVD E&EEm
MOCVD System Configuration
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200~300C (Bfg) ~To TR

TEIL—NERE
(FEASR)

=8

EA ~10Pa ~10*Pa i

T#E  [KHKOBEE] (&b, BERZR] [5#0]

2 mER7O0tER

Deposition Process

IRFIK DOWLEE & B HREM 2 BV 72BN 7 a2 5 4 M3 10 0 RETH 5.

%R, F v N—NITTRE T A XM AL, BAESFEEICE ) 7 u— O E TR -
72 ¥ WA 2 VTR L S h, Zaicgi s h s VY,

TR ENEHEORE S lum Wi TE&ELRE 235 (K 3),

WA RE 7 5 & L THE 200~300TC DA HNIE L L, Si v TNRH 5 ADIEAH, PTFE
L PFAICREEING 7 v EMIERL R A I N EoBIEM R, SHESEMR % &% 1R BRI
XU CHEASITRE T 56

3 HSZABR~OHERY VTV

Copper Film Deposited on Glass Substrate

3. RUREFIEDHI
ARFETI, B L 728 FFAfiRE R oW TR 5,

3.1 WHEENDBREHEM

MR DY, HERDEZEFEELR ANy ¥k EoPHAMEE (PVD) 7at X Tid, B
4a ® L) BRIMNIRANDOY — KRS HEETH 5 &) FRED D > 720 FFICHEZBREETICE
WX, FRIAEDYE < B R & FORRRL AN N SR B 3 5 720, TR O BRI B 1T
ERAREANEE R A AT T 5 (K 4b)o ZORE, #HEHIEIND T, M=k
ANOFRERAAR L, WERICARA FARR IR TWE W) G R KEZ > Tz (X

BT K o

a b c

R4 EHERRREFORERERFYE
Step Coverage of Thin Film
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ZHUIx LT, MOCVD 3R 2 S AREE TR L, FEERITTOML#BUSIC X » Tl %
S %72, PVD D X 9 ZIRINMEOHIF 221 v, FRICAK 7O 2 Tld, BlESGH%
F SUSHER IS 5 & & T, F AR FTERR ST % PR 35 o 88 £ T+ Pk -
i XD EDNRETH D, THITED, FLUYFHNIDD S5W B RMIZB T — % HE
TEOMRFOEAMEST L, W TEVEE BN EH SN S,

AR T O BT EEWBENE (AT THNL v V) 23§ 5720, #35 — V29K
WENT ST NEHWTREFEEZIT-> 720 9, #E 2um, R S 2um, 7 A7 M1l
DK LTI % 4T - 724558, SEM GERTE T-Bifs) (2 X 2 Wi #i%E s X O'SEM-EDX (-
AINVE—DEBXBON) LB Cux vy Errhs, EHOALZLT ML Y FOMHL X
BRI LT 3128 05um OFIEIEE SN Twb 2 AR sz (B5a), S 5138
FEZe 4t & LT, 806 Sum, X 55um, 7ANXZ MELIL O LY FIZBWTL, [FERC
I - TE - RN — e O (R 0.2um) D3RR S L7z (KI5 b) o BRFHMEREDMGEIC B\
T, WA THME0S5um, 7AXRZ ME140 LW MDD TET A7 NLOMM ML v Fo N
RS ETHIRTE L L E2MRALTBY (R16), A7 1t 21& = RICH 2 MR 5~ O BLiR
WA TH %o

wE SM

c———— 3.0 pm CuK
SEM-EDX CuxwEYT
a b

E5 BEWEETm (1)

Evaluation of Step Coverage (1)

20um

M6 EEWENEEHE (2)

Evaluation of Step Coverage (2)
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3.2 HIEME PTFE NOBEEM

5G/6G R T T NIV Pair & o 7ok R E R E RIS B W T, BEomEREKE
Pl $ % 720, KFEEIEEZ RO 7 v Z8HR (PTFE) oA HIfF s h T, LaL,
PTFE 3% 0% THaE L CTHAMAAETH ), SEHRE OBEEEL2HRT 5 2 L 5KE L}
HTH b,

— e, WO EEWM PTFE B CIEREICMMNAZ TR L, 207 ¥ h —3% (WEY
Bilon0) ZFALCHIKE OBEEZHERL T2, LAL, BEEFBIZBWTIZE
TEASEARKH OO TRNER I ICE DT 5[ RERR DL L 2 D720, BEEMHRDIZDIZ
REOMMZRELTHEE AR BEEPHMALTLE) LI VL Y IHFET 5o Lf:ﬁs‘
T, WEZHALICHES TICEHWEEE L FEBT BT O Ak 5T 5, KIF%E
JE 24 100um @ PTFE ¥ — M2 LT7 7 A~ % i L7z 1T, S (EER 0.7um) 75:
1T 720 BEE, Lun kT —7 R ) 393N/10mm) % Hva 72 7 — 7 R aER 2 F2 0 L
TGRSO FEIZ—RO SN, BIFABEEEIBELNS aaﬂiﬁ L7z (K7b)s B,
TITARUHETT D WEAETIIESEEAR (K 7a HA7T—7ICCRMmHEE) 252 &hb
ﬁw&WMEt$7n%x®ﬁ&ﬁbﬁ#,7/$M%«®%$%&$Eﬁ%mhkwfﬁﬁ
ThbHET R Ao

SAODRE
E:#90. Tum

. ) e
[E75:100um = .
D #2005 —7No. 405 - - ’
SRR :
(=@ | goone

_’E _'z /

7 PTFE ~OZEE ST
Evaluation of Adhesion to PTFE

b: RS L

3.3 BERLMEEER

5G/6G L m AR IS I3\ TS, SEARE OB R LR DR BIRK D T3 AVEREZ /e
HF2IMICEELRIBREE 55 AT 0L AKX DIERL 28OS BB 2k k=
MRES 5720, FHE RO 2 /5T, FEARMAEIEREE 2 o 722 5 FE =R o FFifl,
BLOTT U —F P (CPW) & W 725X R ORFN & 92k L 72 @ ©

331 HEFE

AK70v A TR L 72805 (PFA 4K, SR 15um) &, BEZeaEE TR L -8 (PFA
FEAR, SRRIE 0.6um) O FHMGEE SR 2 WE L, HKEIT- 72, Wi, KL 2 25%E
K% 2 BOMES S GAERE) THARA TR 2 S 2 [ SRR RS | &
Hve, T EREEHERR SN OB TEER IR § 5 R R R 72,

20GHz, 30GHz TOFHiifE R % F 1 1278 A MOCVD #:12 X % #ilfid 20,30GHz i 12 B\
THI60~80% DEWVILEERZ/RLTHEY), THITERHEGETICIAMPL L KL T ME
DOETH Y, RIFREREEZRT I &SN,

xR1 FEASEROIMHER

Evaluation of Interfacial Conductivity

#>7I | 20GHz THOFREAILEER% | 30GHz THOREBILLBEEY.
MOCVD 78.6 £ 20 60.6 = 2.1
BREE 731 £26 62.7 2.0
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FEIR%Z ALz MOCVD JEIC & DERRAZRL 7 O A DS

3.3.2 (RIEAFMEDETME

A7Ov 2L DHBEORREEREZ T 5720, A Y E—F U AN0 Qe R Db aY
L —7 (CPW) #ti% & %5t - /6L (K 8), *v b7 —27F 54 %% H\T 005~50GHz H7
BT 5 S21 ZiE L7ze S21 13, AJ) L72m MG 5 ASHES 2 s L T~ E N2 TR
SN0 R T IRE GEMIFE) TH Y, AT 0dB ISV EEBEBEN LR L, BEKS
LEFTIMEDL S T L B ERT Do FEMRICIIE S 250um @ PFA % v, BAEUHAD 2D O
HLEORICAR T Ot AN X BRI Z I L7z F 72, BT RO &R HMES PTFE
HM 2 M2 TN AT % CPW M 2 E R L 72,

A0pum 40um
- <

m o
——p

1200pm

E8 CPW #Rig
Coplanar Waveguide (CPW) Line

WEDHREZR 9IRS, &MICBITZE) vy TV (FyYF)3atr s RO ELES
X250 THH MOCVD MR T2 S Wl TH FRIZHEAEL TV L, ZOWERD
W EAELGFICTEHIES 5 &, MOCVD Sl I3l & Bt 2 Wk e 2 EZBITE T D,
LD AHMEDHERE S N 7zo

-5
-10
o
=
— -15 |
IN
&£
-20
—MOCVD
— M EREAR 1
-25 L
— iRER 2
-30
0 10 20 30 40 50

Frequency (GHz)

HO (mEERFHMEER

Evaluation of Transmission Loss
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4. T 3§ U

KRETIE, AT % S % V72 MOCVD 12 & 5, SiMEIER 7' 0 & 2 D B%s I
DWTHE L7z K7T L RIL, (EROBEREFL L ETHEL Lo TV KB OFE 2
fifi & L FE & 37, 200 ~ 300C OARTMEIC X ) BIEASHETH 5o BRI DR % 3 U C,
TANRZ M1 A0 ET A0 N L v FAORIF R B AEGEMEL, RNUHEOHFHICL S
PTFE 7% L OB EMBNO B CEELZHERTE 2 2 LAMER I NIz, S 51T, B
WCBWT D BEAERERICHEO 2 WEWILERESR LML, TIROMIERIER E HEoEn -z
PR RT 2 E P FIHE SN AT, 56/6G HORMAEE 74 2BV TRD SR
% IR R R, IR IEAR OB I 72 2 EEHEM & LT, S%0OME - FEReHii
OFBIC)LESHENT 2 2 i s g o

AWFFENT 0T B 55 DR 0 1A (P RS B X BB OWE) 12H72 0, £ K%
5 T L T R V7272 R E R EEOE K EEMEBIZICIR O E# T 5. HDET, KT
T ADRFEIC TIRE L W 2 W IR R A A SR OSRHIEFE R LI ZICHEE R T 5,

(1) MAEEF): BBYLVF Y Y7 AT A [MP2), VY Y F27=hVY v —F), No78 (2015),
pp. I 8-12

(2) /INEBEANIEZ» BRIV VY AT A [MP2] 1B AEZRFWHE, TV 7 27=2h VT r—
F )V, No.80 (2017), pp. I 8-12

(3) D IED 1 BB VYY) 7Y AT A [MP2] 2B B EZHMBIE EW, VY7727
VY x—7F), Nog4 (2021), pp. I 9-16

(4) WEAKBEE T A ¢ SR EARIEBUT T 73 AR A L2 35 0 LIRS RAT | 18 588, vol. 115, no.
141, MW2015-86, pp.233-238(2015)
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MEmECEBNSRIFEEESES
EEFAEH [TIRY ~FX-2] OREFE

DEVELOPMENT OF “ECONET FX-2,” AN ENVIRONMENTALLY FRIENDLY,
HIGH-BRIGHTNESS METALLIC PAINT WITH EXCELLENT CHEMICAL
RESISTANCE.

MU =X-B8 &

Ryota MURAYAMA and Toru YAJIMA

HB AR S TRO SN2 SR/FINMCTIE, RMEAICL S T2 MR L TE 2 BRI~
RKIOBLDD, Do EREENDO ATV —BENORBERIE T > T b, B3 E VOC 2 &
FRVRERBREMERE [aty b FX] 28R L L7225 HFEIFE 5% 25 HMEME L BIK
PEREDO M VAR D T 5,

SRS L7 T3ty b FX-2]) &, fER & D &K & 2 BRI ORI % w7z 7 v 3 Bk
OFMEIMCL Y, 54 EMEORMETREIC L. S ORMEIEEAN L, BRHOKFEESILIC
O B2 E R, WRATEORT W) HEBH 572, €2 T, WEMEICENLHHT 7
YIVERY F— NV EEGL, ZOMEEZTERLZ. X512, FM7 VI FRCRIBIRO RS, BREN
T A—%— (HSP) IZ¥DL ¥y v F—MEOBEALIZE D, 13—=FTHY 205 23— EFEFEON
NBEFOSHENBZER LTS, MAT, by 7a—1r&Hws 23— MERICHIIETE,
HERE R YEIR, ®FEMERED N BB X OB IO KR ZTREE Lz,

In the field of metallic decorative finishes required for automotive interior parts and other applications,
there is a growing demand to replace electroplating and vapor deposition with spray coating, due to the costs
associated with installing specialized equipment and the limitations on the shapes that can be coated. We
have commercialized “ECONET FX,” an environmentally friendly, high-brightness coating that contains no
specified VOCs; however, in recent years, there has been a growing demand to achieve both an even higher-
brightness appearance and superior coating film performance.

The newly developed “ECONET FX-2” enables an even higher brightness by controlling the orientation
of aluminum pigments through greater volume shrinkage during coating film drying compared to
conventional products. This orientation control technology tended to result in thinner films due to the low
solids content of the coating, which posed a challenge in terms of reduced chemical resistance. To address
this, we designed a new acrylic polyol with excellent chemical resistance, thereby overcoming this
challenge. Furthermore, through the selection of new aluminum pigments and auxiliary resins, as well as the
optimization of thinner composition based on solubility parameters (HSP), the product achieves a high-
brightness finish with a gloss level equivalent to a two-coat system, even with a single coat. In addition, it is
compatible with a two-coat system using a topcoat, enabling improvements in brightness, gloss, and coating

performance, as well as a broader range of color options.

1. FANDE

HEHERL KB EO TERMMEHEINE 77 AF v Z7HmIB T, Bz &
DLEFE L TEEREIEREL L >TWD, 20 THEMEZE T % EHEREA MK
OHLNTW5S,

FEHERIREZ M55 5 RENLFEIL, SHEOX) 2L 220 EREEVHITON
B, BAEEAIZ L B IR PAEN T & RBEHICIRN OIS HES AT W E v o 7o E R R
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TWwbo —HT, A7V —8EITL L EMEMNIL, SIHICIEE LA LT A N & BHEIRIR
LHEGICHMTE L TEMNMEZ D, 20720, Do EREEND AT L —REIZ X DN
NORBRFRDHE Z T b

B TIE, INSOWNHERISHICT 5720, MV y - F L rea&FE R wBREREES
MiESE oty b FX] 28 afb L, BERENELLFERG T CEMETERTE 2, Ly
LTAEDO T 2 5 79 A Y EOROFEALITEY, 0o EREFICL VIRV HERCLREE AT 5
SHBLE, B LWREHEREE I 2 9 A BB OT ZASRO 5bNDE LI ko TETWVE, D
720, Ta%y M FX CREZFEZICHFISBA DI ENTE LW — AP 2 TE 72,
ZFTT, TZUNKY) F =)V EARIROR Z BAEZRZRBIRE I L g ROl a
% v b FX OFM 2 R— 212, SHICHE, GRE\HO-BE 3%y M FX2] 2B L7
OTHET o RETIIEN L BEMEREZAE LD, 13— FTHEKROBMERE® 22—
MEREE RSO RREEFER L TWb, MAT, by 7Fa—bCHR#ETS 2 a— MEBRIZD A
JETE, BRI, BEMEREOM LB X O BIEDOIRATHETDH %o

2. MED#

AHFETIE, PEROSIERBE TIIG O N d o 72 EEIME & BB HERMSFIRD 5N b
BEMREOWM V. ZHWE Lz, 512, 12— FTHY 2H5, 23— EFAFEONIEEE
Bl4aZ b HiELA INOHBEEZERT 5720, HEIUGIC L 2 7V 3 R o BCIA ] 3 &
HERT S BB ICEN IR OB AE H LR 21T 720

2.1 {(FTRIRME IS & B ECEFIHH & BiRgsRET

WRIZL ) BHERIRZEBT 57201213, 7V IFER2BIENTE -2 8B WITH LT
PATICECLI S &, HOHELZ MR 2 LEV¥DH Do LA L, HEROBETIIEBEFE T ORI
FEAVNE T2, TV I PR OBRFELIC X BT & v ) BED D o 720 T DORE % R
L, 7TVIBHOBELZRRKBICEHIES7:0, BRI1ITRTEBY, ARETIIIDAREL
WO KRG 2 M 2 RGHE L7z

{0 | iR/
kR =
= \
\ —
‘ T e
Sq%
— IR FXC2 | ey

R EIREFOBRINGE
Coating Shrinkage During Drying

ARG 2 AU L2l ik, Yoy MERE FI A BIROPBEENKEL 7 D720,
PEROBFREF LY = v MNEETHET L L NI 4 BBIHEBILT 5, ZORKE, BFHRED
KTFLZ2Y, BROREZ LML %Y, BEWMEIMET 3%, EBEIZ, B21R”7
EBY, EROEMERE T, BRI EGESINRET 5720, BEMEEEOBINLS
RRENGHEZ IR L, BE 2R CTE ¥ TOLELRD 720 Z 2 TR TIEHEIBILILE
APVHET %2 iR 3L, EEOREZWZ L HWTH I AEBRE (Tg), 4 TEICEHL
THWMT 7 VR F =Nz ikit L7z
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Schematic Diagram of Coating After Chemical Resistance Testing

22 TIVIEFOMRERR

FHEREITICBWT, 7V IFHOBPIER 2R E 2 b L, ERmERELTLD
P CHD THWT IV I FEHORENED LN T WD, ZOFBMHE 7 IV I BB
5 ETHRFENHLZT, BOHMELHZO5NL7:0, L) ECHENGONS, —FT,
ZOH S O7ZOBIAFIHDEE L\ & Vo 72BED D bo MO I ET P THLHURLD D
RERAERIHTZ AL, o7 v I g ORI X 2 @iz Hig L7z,

2.3 WEE ESROFMES E

ARBFEMTIIEELIEEO =D DML TH 5o MEOFHETH:E LT, A HBEHl &
DD E N E DOWED D B 60° I & L* % 72 G (60°) /L* (45°) ki L7ze F72,
WROIGE E LT 2 R IERE MO R B LR 5 2 EATE 2 200 B w720 @,

3. BRBE
3.1 #HdbesxEt
3.1.1 BEROHE

ARG TIE, PER O EHEELEAR & AARICEEAMRR 2 727 VIV R Y+ — VIS L, iR
RBR2 ORH 3 Bk e UZzo dhiEFRBIR Lm0 F = CIHFITHIEN S W & v ) xR,
ZD7H, LEOBHATHRL, BEIELHEISHET 20805 H 5720, BRHORETE
DML B0 THICED, Tz v PBEDDS N A WIEICE 2 R CHIZE$ 2 #7223
WR 270, KRIHAREBb. RUVIRTEBY), ZORBIHAKE WA T Vv I BF
OWRFENEE Y, ELM L5252 L 2MHRELL —FHT, LYy MEETIKREIES
ABIZ & o TR SO & 0 #RAL L 720

R (FEIHEE BRIER DR

Relationship Between Volume Shrinkage and Coating Appearance

g | e X

Hiak U7z & 902, ARARIGE %2 R L 72 BEm sl 5 2, 7 v I R oRMICA RN 5
{—HT, B EHOEAC L VBB EEE 22 ) 3 <, BEEROMHEIHE LV, €2 T,
MBS TR L R T 4720, FBIBE LT 7V IVRY = VO
17572

T UNVERY F = VOBRIIBWTIE, WSO Eoniz Tg Lo TRICEH LR
Bt 24T o720 2R TLBY, & Tg, WBHTFEETHI LT, MO RILEHERL 72,
—HT, TgBIOGTFENIETEL EWHOBANEREIEL 2 ) LAY V7B X UREE
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EVEDMET L7z € 2 TAMZETIE, Tg bRz @M Ly 25 2 & CRINE WIS L it
WIPEDNTG Y 2% LBRGETE LTze SOFHMT 7V IVKY A= NIZXY, HETH - THilf
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