1 ¥

FRPz} % composite material 24 #fjget glass 7}
Jefrste] Bifge] REE glass o RENG 49 BEH
¥lolch, Hifgol: Fig. 1] vehd whel o] o7 7}
A #7E #RE o A, 2E Y o] el s
daingly —fEmez RIS AL Tz

ouf
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Iso-phthalic acid % et FRP

& L ek

<HfiEa A EBEAAE W80 %, BERAAE 0% 2
B RS g,

g BIAMEAE 94 Fig. 19 A9 #x™
fiber glass 7} 7} A &) {E@=x )}, Process 2ha
d AL REHES G, FRP gz sdexL o9
2L 37HA BET EE 5 BB B ikl &
£ESHA BES HAPord BRRMes BHY

VARIETY AND COMBINATIONS

RESINS REINFORCEMENTS PROCESSES

Polyester Glass Fiber Hand Lay-up

Epoxy Asbhestos Spray-up

Phenolic

sili Nylon Compression Molding
ilicone

Polyurethane

Melamine

Nylon

Sige
Polycarbonate isal

SAN Cotton
Polystyrene

Boron
ABS

Polypropylerc s Carbon

Polyethylene
Polysulfone
Acetal

Fig. 1.

' BRTTHRRETL

Polyvinyl alcohol

Polypropylene

Inicction Molding

Cold Stamping
Continuous Laminating
Filament Winding

Pultrusion

Centrifugal Casting

Variely and Combinations
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HERES BESHA I ¥ BkelA BUE i

ShUMEHE AN EYR RETEOE RSN
% WEE Fel Ams WE,

Table 2 Reinforced Plastics/ Composites
Shipments by Market in U.S. A.

‘ 1071 | 1976
o]z - Markets M'\4 lbs { MM 1bs | MM 1bs
mﬁél ; i F;(P = o] 7] A &= lso-phthalic Acid % (IPA) 6% 06
fEEE FRPo 3t 223t 3tzA 3 Ai
E d o} Aircraft Zneriospace 28 (4) 25 (3) 20 (D
2. T&#n Polyester #ifg FRP2| |E App]‘a“"eﬁq‘;’i‘l‘fmem W 3@ 1236
. ey . ~ . Construction 117(15) 134(14) 317(15(
3 =2 F P i iid [T} 24 i:
gijﬂl ;ﬂ ;1 ﬁﬁ;uﬁx:ﬂ lF}er@ﬂ BAEEE o] o 71=| Consumer Goods 6 @ 80 ®) 122 (6)
E o FHF Z ¢l FRPe o] © Ao = et .
st AR 3 9] HAe ;loi 1"] i Corrosion Ri}srl:(tﬁ;tts 78(10) 89 (9) 251(11)
EE 2y Table 10] #rse] gl vke} 2ol 1968 4 .
Electrical Rods, | 59 (7) - -
o $74 MT #2552l Aol 1971 £l £ 108 MT o Tubes, Parts | 56 (6)] 102 (5)
2 R 49 36 %9 FHERES velw ok gye g Merine and Morine } 181(23)  260(27)  433(20)
o Adg £ ket #(23%) Bath- 9 '
7& ] 1‘4 marke f?'ﬂ:ﬁ(zs/é) a h Tub (19/6) Land Transportation ' 167(2‘1) 219(22) 648(30)
(1% 2 BREA0%E Jehvtz itk 4% Others S N
THMR ARE BENEE L BBERE] = G5 | |
P TOTAL
ol W Rk, 297 el HAAE 2 1t oT | 7970100 978C100)]2, 175C100)
Toble 1. Polyester resin- Glass fiber Supplied to FRP¥. 1968 - 1971 in Japan
in Metric Tons
Markets
1968(%) | 1969(%) | 1970(%) | 1971°*(%)
Corruged panels, Flat panels 5,780(15) 6,930(12)] 8,200(10)} 8,380 (8
Bath-tub 8, 830(22)| 12,150(20)| 15,990(19)] 19, 120(19)
Sewage storage tank 7,410019)| 13, 430(23)| 19,980(23)| 23, 260(23)
Cooling tower 1,550 (4)] 1,880 (3)] 2,780 (3)] 3,660 (4)
Boat 1,890 (5)] 3,550 (6) 7,020 (8)f 11,200(11)
Transportation 1,000 (3)| 1,360 (2)| 1,620 (23] 2,710 3)
Helmets 1,570 (O 1,710 (3)] 2,140 (3 — (=)
Vessels 2,890 (7)] 5,430 (9)| 8, 180(10)| 9, 930(100)
;:;?:xss,trieati)component parts (Pipe, Dome, Electric Component 2,650 () 3,930 (D) 5,580 (7>i 5, 040 (5)
Micellaneous goods (Sporting goods, Manikins, etc) 1,870 (5) 2,570 (4)] 3,360 (4)| 6,340 (6)
Others (Lining, etc) 4,010 (9) 6,680(11) 10,550(11)| 10, 610(11)

TOTAL

39, 750(100)| 59, 620(100)| 85, 400(100)‘100, 250(100)

* Thermoseting resin only
** Partly esstimation

By, @iEent, BT ER, Cement@itEo] FER
o 2 FRPHi#o #EHist2 & HiFel ot

33 %Eo) A Table 2 off YER ube}l zre] 1971
4ol #9 440,000 MTq] E3lx g or 44 54R=
£ 17%9 R BAAE 2 glos] 1976 Foll = £
1008 MT o] #ifr=l zgloh, EES MigdA EHH
E AL 1976 FE HEIE(S0%), #RAI(20%), Wi
SEQAL%), BERIRA5%), #5(6%)S 5ol

EEoV OAKoA o] 9k 7ol 44 FRPY FE/} K
RaAE BhHEAE & 5714F% & + I+

a1 328 M 103 X435 19723 8 @

@ E#ifie] Ax FRP & FEMHAT data 7} EH
o] giohe Belvl, & EFEMNCR EAY Bt £E
o A= 274 HARNAE 1740 Hxz 9o =M #HHR
M data 7} &t H=5A FRP & AT 44 A
Qo] 57 @ Eole,

@ REME 2 BREWR #5E B A Hi
4% oo} o] FRP & S class ] 502 M

o EAT R B ok Ach, wekd ol
HHES L #MES #ha Bol Bk =
g Aol Bl SMC(Sheet Molding Compounds)
= BMC(Bulk Molding Compounds) #£o| BEZs=l =



HHE = F. W. (Filament Winding)#:¢] 2+21 7} Cold
Press i 4¢o] BAESA o=@t}

ol 2} g Ml Skl &3t FRP &= oeiztx #
e @mme 2 WAY & 9 =9 449 FRP 4
Feol ZA A 4 Aoz EE=E,

@ FRP 8B5S st fldA ERmez FRP &
otz A Hdvke Aolth oA 7% datal]
W Hiliel e RS 2 9l o} R
A= General Motors, Ford ¢ 7+ E#)j#E maker 7}
By = FRP & H#hse] =Y HomElfEd o
otz gl = Addd Aot}

@ o BhEAE FRP .7V EEE2 TH9 o

7bA EkV Rl #ste £EE S A Hgde
Ffolth, FRP7 BRI QD Eifels o}F Ho
HEE HEYY Aoz §lz £Rz2¥E L 44
*@ ot FRP 7 EHT #idihaiee 74=Jr HEI L
TE¥S] B market 7} 2 Qb A o] dz
s o] T AEMEo] FRP o #ENoE 2M
Al Sz weha B THEE Bl old fiEst
A Beozx BRFEHAER T8 o2rtA Hitd &
HE 5 A fAele,

® 9 wAToz & EEE &5 Ak EEH
A} SPI (Society of Plastics Industry)s} 38773t iE&)
<+ ¥z glem HAGAE Bk Plastics et
RS 2 gt o9 2 @yt FRP Y
RES 9] BAdtn, =& FRPY 4k HE%ES 4
Estz gtk

LlEe] 4% FRP7 24 HES ¢
Az o
A Eifi ERoz e 84S 54 9tk
Design o] HiiEA 24 ¢
Hell tostel Witghike] EHEl
SR 2k,

Dimention o] %25git:o] F},

% Wil #fyel wIEEshet

&Rl [t3td Bm&Eo) shy et

HITE ] ATt

A% A £BR At

2L RN 2 FIZE EHE £ Q4 F
EE2 aA figse] & Aol

Ae Hifzts

® 6

ﬁ@@@@@@

2.

=
o
it

3. A &fn Polyester 5

FRP A ifige] EME o1 F3L & A8 polyester
#iiE 2t Fig. 2o vhebdl whst o] —fafho = eI
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HAE 2 *Eﬁfﬂ Bt £ HUGF F glycol# ] ester
t2A dojxi= Té@ﬂ] alkyd g2 styrene-monomer
9t e };Af’”c ol MY IREIEE 2o
BN o7 o S =+ ERS BEnstd @
Tb Ei?.ﬂ/‘] 7k,

W e TR e Bl s K mlel Qs St
B Fol e, MWLM 2 Mk SE
£ o]l &—F e} FH(Iso-phthalic Acid)%o] 2Rt}
A

i —{N

T}

pok

glycol 24 =
propylene glycol Zgo] {#ifls] 2 gt}
181§ “REFN polyester #ig=

ethyleneglycol diethyleneglycol

H

o]

Fig. 39 T2E<}

2o BUE TR fk3te] BikE o
°]%‘7ﬂ BkE = BifET styrene-monomer fbo] H|A
LHl, BEAHE, EAEERS SmEs wd o

E}/ﬂ T thiotropic v} ZEgd #ls BEE 4 9A
paraffin & Hin#z marl= o},
ol 2] 3 NEAn Polyester #il§= = #ikd] =z} of
=74 22 d8 /A BRE Bod o
1. General Purpose
Resilient Type
. Flexible Type
Chemical Resistant
Flame Retardent
Heat Resistance
Weather Resistance

Air Drying

P PN eT e W

Special Application Resins

4. Iso-phthalic Acid (IPA)E Fgain
Pelyester #ifg

— o2 fiffhiEe] WM ARHEFN polyester Hij5e
fRA&FEA D E= 3= FRP % REFN polyester M=
AgAN polyester BiES] SR EFE o = lso-phthalic

acid & (A A BEEE BIEE 29 o) IPA 9
I??Fm_ m- Xylene o2 ol& S B4 Xylene dhol &
0% =E weEsEel vk Ba Xylene 4789

Xylene RS BAEYEA = ST RENeR T3t
£ 9 IBIR sl s 349 2le
2 oo M oo S o) W
o-Xylene 7} Etlyl benzene & /%if¢] {(6}0% Dﬁfﬁs}-—
Zeol TEWe = FEESA Hx p-Xylene = = ghEh
o] & AL FlAsY EASMEeE T¥Mmes 4
HEsl 2 oleh, ftEEel m-Xylene & fhiHEE AL Kk
sl FEEe]l we Zlew deEd o] =lladt
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UNSATURATED SATURATED
DIBASIC ACIDS DIBASIC ACIDS GLYCOLS
Fumaric acid Phthalic anhydride Ethylene glycol
Malegic acid Isophthalic acid Diethylene glycol
Maleic anhydride Adipic acid Propylene glycol
etc, etc. \ etc.
N

Esterification
Polymerization

MONOMERS

Styrene
Diallyl
hihala
phthalate UNSATURATED

Methyl POLYESTERS
methacrylate

clc.

L >

\J

POLYESTERS

CATALYST J————'

CURED POLYESTER

Fig. 2.
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7 Partid condenser

il

Steam
Dibasic acids B
i !

Gllycols —
lnert gos
Inhib,

itor

Total <ondenser
A

H
\_
Decanter |

]
Condensed Water

o 0 o0 o

, Styrene monomer

203

— Hydroquinone

— Pargphin wax
}A Co-naphthenate

Reactor with
heating jacket

Thinning tenk

S

Adjusting Filtar Product
tank

Fig. 3. Typical Plant for Polyester Resin Production

g7 gilmes o Hiliste Hikes THsh o
24 FHgrh, =& m-Xylene o Ffbste it =
Be] Amoco Chemical Co.7} = Efli& Frfistz 3l
o] ikl Ee{bike] {k3ste] m-Xylene o] Al iso-phthalic

(Extraction)

Mixed Xylene —Meta-Xylene

[Meta-Xylene
|Para-Xylene

Oftho-Xylene
[Ethyl Benzene

Meta-Xylene Isophthalic Acid

9
CII'13 CI:—O H
Q@ A @
AN Oxidation N\
H, (I%—O H
&5} 7,
(/ Cle ) (O C”) / C}|‘13
! i
HI\O-CH,-CH-O/—\ C -CH=CH-C /—0-CH-CH,-0O;
] G M G
0 o
N \
I /n

M. W. =900~3, 500 G:Glycol, M:Maleic Acid, 1:1PA

acid & B5EH 2 gl

th&o] Xylene RiERES] #ythst m-Xylene &) Fiikol
{8+ iso-phthalic acid 9] RfES £74%r).

IPA 5% 7RguFl polyester & FEARyl {LEMERXZ

| !
%O—Xylene'lm—Xylene p-Xylene [Ethyl benzene!
‘ CH,
CH, CH, | C.H,
e | 2N I
® & /\_CH /\ i I} /\
ol o N/ |
N VAN | N/
1 | ~ ‘cu, cH,
;{C 760mm| 144.411 | 139.104 | 138.351 136. 186
g
ﬁioc i ‘ —25.173 | —47.872 | 13.263 ‘| —94.975

EE S FES 960~3500 27 # v gtk A
we HEAEgE AL 2000~2500 REZ At ole
WEE Y THRM_BEEERY “EAES
styrene o] “HEfEAC] A7l Hel BWLKES 427
A #rt,

o] HEiksk-2 iso-phthalic acid ¢} maleic acid7} 1
mol:1mol & HE {#Ffi% formulation 9} 782 Ao
v}, propnleneglycol 8 ¥ 10 % BF=z fHHAAo=
2.2mol 7} H k. #ifS ARE F 2 Bikol B2
olidl 1 & RIE-L iso-phthalic acid ¢} propylene-
glycal 9] ester {LZMEC] =, ©h-&ol maleic acid & fn#l
%2 B cooking & 7%}, RIES R4 173l B
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BE 10Tz daled 2XEFE} o #gEges
styrene S- 40 % ZEZF A mdle] BEEF 60 % EE

OIAFEIZH—Z 2 0|3 120 S#iiEe &S
_Table. 3.

3 liter | 1000 wt

] mol K& 1 BoOE |t =&

1PA-SB 8.0 1329 ¢ 140

Fobr L 8.0 929 308
ZEHglageld A

ORI G 3 ) 1339 w3

ol it 3597 1191

woa K 576 191

2amu 3021 1000

HEEHELE 0.29 o1

FlrEc] Bstd 100ppm

T~ —3
80 ><. .
’
60 §
40 5% %
20 -
0 T T T 1
3 6 9 12
IOO‘ .
80 % é 3
o
60
40 5% S
20
G LY T 1
3 6 9 12
1001 A
.
80 &
‘ @
607 K
40
20
o 7 1] k4 1
3 & 9 12

A lsophthalic Polyester

¢ Bisphenol-A Polyester

7k 57 30 5 FRe 2 2500 §i#7HA) cooking 3] oF =
o}, olu OH E+x 40 AT 2 35 7%t 5o

SFESE M et 1g 9 KOH 9] mg £ 10 OH{F
£ 358ka &g

M=56.1x _ 1
56. 1x2x1,000x 10535 2500

4 Table 3. o} iso-phthalic acid-propylene glycol i}

fE9) EEFE vebEl,
5. IPA X% FE8%0 polyester ig2| 454

IPA 7% Polyester 59 #ikdh 7bg RFEMY A&
Z fifdhite] itk theol d= ¥FE9 IPA % Eigh
figgmiee] IPA % Biigel #ES o2 Biigsl fEest
100
80 4 Benzene

20 1

404 5% M

57 NaOH 7KiZw

J

@ Phthaiic Pclyester
& Bispheno-lA Polyester

Fig.4. #&# FRP Laminate®| ghigEEfSE

Mo o eEREHEEEC)
® ®:R %
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o 2 #HTE deainA o

D mw &

£EHIEE #%9 Hand Layup el 3ld g=
FRP K& Benzene, 5% NaOH, %k, 5% ZEE,
5% %k 2 5% A 22°C oA 140 B4
7 2 FRP o] miREES] HEFEAS REhs) mgih

ABel A= 489 BiEe 325} gon,

1. Epichlorohydrin-Bisphenol-A Epoxy, Amine Cured

2. Bisphenol-A Type Polyester

3. 1/1Isophthalic-Maleic Propylene Glycol Polyester

4. 1/1 Phthalic-Maleic Propylene Glycol Polyester

Wite #BF 22°ColA 1AM curing & A7)
& FHYP o glass matE 3ply 1% oz/ft? Lami-
nate 8] 7] 1/8in, RH Y Z7] = 4inx10inZ o=

5% Hel #Y ABHERE 39 Fig. 44 #=71
upsh zto] Epoxy #ilge] MBE T HolAE: AL ¢
T T

5 el HalA ZpEYe s RFsh}  phthalic
Polyester #ffi5o] SBEETE & % 7} sloh. &Kol
AT A HTY ET7F ot IPA % &g
€ EAET BE REEED] 2L ez

H Benzene ol Yol RERY BMEMB S et A
A& 2 74 kTt FH A9} Bis-phenolfe]
&

v, Benzene & #7738 %% = IPAvt Epoxy%e #iig
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E 1Ffde HET BEETE 2982 o 4

100
\ $§L —
80l T—
g \ ~N \
L N T
%': 40 \‘ \
\
iw \\
\
0
3 6 4 12
Months

Resins Based on AMOCO IPA
C=1/1pPropylene Glycol
® =1/1 Neopentyl Glycol
[(J=1/2 Propylene Glycol
H=1/150 % Propylene Glycol

50 % 1, 4-cyclohexanedimethanol
Other Resins
O=1/1 Propylene Glycol, Phthalic Anhydride
(O= Bisphenol-A polyester

Fig. 5. Flexural Strength Retention of Castings Immersed in
Benzene for One Year at 72°F

2 0l o o o o—
A —% * * * —
a o—
N —0 D a]

£

4 A . . L - = — e — — D
§¢o* ._O____.,.___g_._.__.__o_.___ o —
- B e e D G =
2 o o

x

=2

Y

% ) 40 50 &0
Percent Styrenz
Code Formulation

(O=1-Stage Phthalic Resin
[[)=2-stage Phthalic Resin

A\ =2-Slage Modified Phthalic Resin
[[]=1-Stage Isophthalic Resin
(O=2-Stage Isophthalic Resin

X =2-Stage Modified Isophthalic Resin

]]P'::l propylene Glycol, 10 % XS

Fig. 6. Effects of Styrene on the Flecxural Strength of Phthalic and Isophthalic Resins Processed by Three Methods

12-ply lominates
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Biflgel Hate EFT MEAES Yehilz 9o o

+ s,

5% zmel K& RIS 2 Epoxy Bjgsl =
Bele At BRS ez 9 ghe &EkTel
FERABIEE 47 o K] 5ot 59 ikl
BREEZE 14% 002 HoAAL o <=9

o] HEol A1 iso-phthalic acid % Ay polyester
BilS) M-S iso-phthalic acid7} 1 mol &k} el ol

o] 1mol Z23]a Glycol °] 2.2mol 24 & IPA %
TNEIAN polyester st ¥ el 7 o) 29 i
Bhftol A= MBES %M} 9tk Fig 52 glass fiber
2 BEATA e BN casting B H2 B
A REES RS RS, bis-phenolF#r} 4
KPR MRS skl s oo ek
A7MA BT o IPARMBIE: 2oz =
SRECHERFRET ) Fo}, IPAY el wal o E%

120
b4
) o
% o o ~— O
gno‘ T~
A A & o
2 —_—
5 T
3
] U ——
a ——
g iof ° ° 9 — o
T —
L i
39 &3 a5 5

Code
[]==2-Stage Phthalic
[r=2-Stage Modified Phthalic
(O=1-Stage Phthalic

Parcent Siyrene

Formulation
1 PAN
1 FA

, Propylene Glycol, 10 9% Xs

Fig. 7. Effects of Styrene Content of the Heat Distortion Temperature of Phthalic Resins Processed by Three Methods
Unreinforced Castings

131 : -

19 .
° ’ )
&; \
2 L e K T————
5 —~
&
2 g
8 ° D——0~—— —___ 5
gunor . = T~ o —
= /*-'
z .
- /D
6
I

100 1 L . *

30 40 50 60

Percent Styrene

(C=2-5Stage IPA

X =2-Stage Modified IPA

[J=1-5tage IPA

Fig. 8. Effects of Styrene Content on the Heat Distoriion Temperature of Isophthalic Resins processed by Three Methods
Unreinforced Castings
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ol st g ekl Fz glth

(2) #me B

e Listel IPAK Bilse #RAY BE7T Bt
Fig. 6 o AT 50479 IPA RiIES MRS
B higel o},

TPAGM KT el E% 25 3489 woking Jiik
Z 1Bk, 2B D 2EBEREd K 8 fHEs
vl o), IPARE 2 Briko {3t woking 5+ A
o] iFoln MAKFEFERE BE 1Bk Ko
% 25 NEMEst fEe] mol ki 1¥f1od,
HEHE A 12plyY cloth Laminate 2 47 33 vh

olg} 7o WHES BBES 49 % styrene FEME 7|
Fate] Hsine IPA%RI 59 20 % w2 48kg/em?
= vehilv PAKE 40kg/cm? & viEbA S

ol MEtphife]l 3t ¢ f& AL styrene s &
e B Al &Y E HEITh. Styrened &
3B 30~60 %9 Aol A (FH=Eu WmEEMMES 8F
2% 40 %7} Eige] Hoh FPHY WERERE ol
40 %% Fdegt Aol

gyl BEPERERA EAKSSFEHRARY IPARE K
gty 4 A IPARSY BF S ¢ + A} Fig. 7.8
o] %% EAKFEFEERSY IPA 79 styrened Frol]
2 #AEBEES e Wk fEE 94 IPAR:E
2Bk K FEHRERE 1ERC 2 S7lo] HEel
=

@) Wk

IPA% BiIRS] TEbKES HaiRsty) Bt MK
FEL RS MR EEIEEERS] S 0% 5% 30 %
100 %<l S wkEo] styrene &% 40 %2 3t BPO
1.0 %2 60°Cell A 3H§R 80°C 2F5M, 105°C 2 B
120°C 2o 2 BE{bA1A F71 3mmzE castingdt if
A2 30H R MEAEREC Yol = MBS Er 3t
Kk,

100 %K e FES R AL ZEd AL 9
2% obgel, TEWAT AR 2ubE EECl BES
et

4K FEFRERC] 5% 10 % 30 % EaE A& Hilg
E AT B EiE dov 2ifes e T
o] A7) ol WKl g ek gl

Z kel BRI E Addle EKTeFE]
2% Eaotd IPAR SIS B8] oF dhe s o1 oh
A 2 e) 4] bath tub flo 2 BHez IPAK #E
7 ERA ‘
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6. IPAZA#in Polyesteritfs FRP2| Hig

—Hel AdmEAE WFEEste dde| REFs
el g 19724 2 Ael 3£He] Washington D. C o]
A f78F SPI 2] 32{L Plastic #Fje B Hm" A
4+ BEZ fimshd vkt 2k
(1) mipskdte FiHT Bath-Tub
(2) Tl Gasoline Tank
(3) Chemical Tank({({7)3&E: 15 %, 50°C 20 m®)
(4) #e4 (FDGeneral Motors ite] Corvetsd #iE)
B) KEVEIRCET Gel Coat = 27f IPAXR)
(6) WML IEAEE 1t T (Filter Press, Oliver
Filters)

(7) FRP Pipe(ffi : HABL{LTY &+ Pipe)

(8) #ipgst thARs el Q2R BEW : BAEIBES
B

(9) K2 Oil Tank 9| EIHils
(10) H s ikl mHEM: = BRB&E] FRs

= ¥
TR O®
A &747] IPAFS FRP7: Wfghifo) Kifs BH3}

o (LTEE B H5d mansa EFRE + 4
o BE BRRSSle

ol A ZAA fEske] SRkl K3 (LBTIRY] #E
PRfs= LB TS Hnco 23l Engineer 7} $5H9H,
FE%e] size & vhho 2 ) design £ Know-How
5 ashe KEAES MEE designdte] ol % BIR
TE2%kE] Engineer 7} <lg3be] MM TRWH &5t
& dlo] Bifpsle] FIHOR (LBITHE BETE Aol
of deo] sEXRHE Aoz gs el giet

22 o] FRPE {Laskige] HAIsA sl o7
o wahv & il & #iiEY BAlel s MEE Hif
EHR7L Bl sAE . F FRPE {LBEE=2A ER
e (LELR, HEHBe u&sts BRIE 2
Biigel M-S AEste BT T8 374 AAkK
Ql Eiffiel #WA7E Hol v EA #FY FRP o] K3 (L
T @ ek ==t A=

o] 9 7t FRPo| {k3t LEB4EE ) 2R3T 2 B F
ol vt HAAME ol ARH Ak Helske HbEet
2 g 4 gk 47 BEAMAE Az Hif5Fe
Bl A BALS Fel F71 viebd QU)o @A Aol
&8s BHE7F Sl Fd 1 Pk el gt
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