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Ashland Composite Polymers

AROPOL? M 105 Low Styrene Emission (LSE) Resins

BIE R IgROES B &/ over all sales of LSE resins
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Fabricators are more and more
relying on Ashland’s LSE resins
and a big part of open molding is
today using these products.
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ﬂiﬁ "Zv'iWHEEI‘JJI‘}H.Ei/ Mechanism of the LSE concgpt

FE=EHE

Secondary resin layer

AE IR A K ZJH0HE K/ Film

forming additive reduces styrene emission

F—=HiE

. _ ‘ .
Primary resin layer | e

/Adhesion promoter
dilutes the film
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Ashland Composite Polymers

K= € EiE %A /L ow _styrene efrSston technology

SiziAER AR /High wetting technology

PR HIE R $E AR/ Low veak exotherm technology




Ashland Composite Polymers

AROPOL? M 105 Low Styrene Emission (LSE) Resins

o — i@

BE 0 F A/ Data iogger

BS & EExhaust duct
B EARE, Aasntis (1.5m3/s)
MR Z IGERE.

Set up of application

booth for measuring
%/rene emission by
nira-red spectroscopy

2.5 m/8 ft

AR) S 477 e
IR-spectro- >
meter /@,2 N

A Mold
BE X B /Exhaust slot

6 m/20 ft.
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Ashland Composite Polymers

BB B T ZEER I

"Zv'f%/Spray-up in application booth

AROPOLM 105 TB #IEIR S E N

704 H#ifif/ AROPOL M 105 TB resin
integrated area 70 units

B EERE ) BAEAY 1004 28
EZ/ Standard resin (Orthopthalic based)
integrated area 100 units

(S VAVELY ESFN




Ashland Composite Polymers

FRIE T 2R ZEHE K E/Hand lay-up in application booth

AROPOL M 105 TB # g/ AROPOL
M 105 TB resin

MG (48R Z4K) /Standard resin
(Orthopthalic based)

Time (min)

ncentration
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Styrene emission measured by dynamic-static emission test method
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Stirring stopped after 30 minutes
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150 4 ,_ g B AROPOL M 105 TB #fg / AROPOL
. M 105 TB resin

LSC #hg (DCPD E4K) / LSC resin
(DCPD based)

EEMIE (JFEEF) / Standard resin
(Orthopthalic based)
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Time (min)
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Ashland Composite Polymers

A% P I 2 e 9 /D 2R L% 12

Styrene emission when applying LSE resin compared to standard resin

W/ D¥ER 5-10%)/ reduce 5~10%

HERE A\ "ﬁn} B> B

Styrene emission 35-50%

Total reduction
35-50%

T/DFE K& 40-60%/

...-:..::.::\\

DN b % 80-90% /
SN reduce 80~90%
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Spraying Roll-out Curing ifTE]/time
A BEIn 2%

IR ~ 40% ~ 40% ~ 20%
BrEHFER BERE BERE BERE

HE@EM e, B 2R B> 35-50%, SERREGR T T 58, FEi R, TBRFEE .
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"As-hl’and Composite Polymers

AROPOL? M 105 Low Styrene Emission (LSE) Resins

ERITA=RELR
PRS2 (B N HlliE
RESFRH AT A2

CJO

PRI B 3% AN LR EREIRA

%8 % / 5 o K IFHEREIRE
. . 3 SR v & St issi

Working with LSE EEEEME@N*Z%K ; - o ' frgr;etnheeeam::cli?/n

resins in a big tool Styrene emission fror tr = rolled-out area is

in the work shop non-rolled area is . erv low TR very low

will decrease RZMRERENER

over all styrene BB HTER

emission Styrene emission is

high only from the
area under rolling /
touched.

ASHLAND. R LMt R BOR




" Ashland Comp05|te Polymers -

AROPOL? M 105 Low Styrene Emission (LSE) Resins

EM B AERIKIEARRE - LURD X
EHENEELE o

Working with LSE resins in a spray
booth - when more than one tool -will
decrease over all styrene emission

HTROmERD, IUEZEESE, D
B AT B RS B s Ah 2 ] 4,

After rolling out the laminate, a small
mold can be transferred outside the
spray booth for curing as emission is
very low.
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Ashland Composite Polymers

RIEXERETEMER =

Low styrene emission means savitig resin

KOS, BTN T, IR % & = A 5-10%;
Styrene emission, depending or: asplicationmethod, when using
standard resin is 5-10% of resin used.

i AROPOLO 4% M MR I, 4% K AN A e F = 1 2-5%:;

By using Aropol LSE-resins, the emission is only 2-5% of resin used.

T LI HE 4 5%

The average savings in polyester resin is 5%.

(ALY, &5 N
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High wetting“technology

W FREBRRES SR ER G0 T 5F LEA EFNIEAE, REER
FRIAR RERG BE

Advanced resin polymerization technology “provide excellent compatibility between
resin and styrene, that deliver low resi: vviscosity.

I AR G S AT 45 S A, D aRFE

Good fiber wetting out property result good combination of resin and fiber , reducing defect.

R RET T RBIETENR, BOWIREFE
Good fiber wetting out property could increase fiber content, reduce resin
consumption

A SR




TREN ®
e\ \ e o A RO P O
osite Polymers «

~ Ashland Comp

AROPOLA #% A5 B %5 & (23°C)/ AROPOL& resin’s viscosity

250
200 7 O'&

150 7

mPas

100 7

50 7

M 251TD M 105 TB M 300 TB

Resin type
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Ashland Composite Polymers

RERKAZTEMETTHBINAE

A P T AR, BRAT S o 30%; 448 AropolO K8 KM AR G, Bk
A s ] B8 hNn3]33%.
iz P sk E R e R [

HIf B 4T a
30(50 F%Q$ WA + BAs 30%

BE o 30 mequket

WA + 10 Wi 100

4
ﬁg ;5@2‘@5 Wt + g = 33%
0 =

et = S TR
' Rl 8.7 tons
B RIRE T A, RS, P ZY 1.3 I (13%) MR IRTHAEE !
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Ashland Composite Polymers

Higher fibre content means saving resin

EXAMPLE: A customer changing the glass fibre content in his products from 30% to 23%. Yearly resin consumption is 10 tons

_ Fibre
Today Fibre + resin
30% fibre i

Fibre + 10 tons

Standard resin
(Orthopthalic based)
integrated area 100 units

Fiore

Tomorrow Fibre + resin
33% fibre

= 33%

4.3 tons 33

4.3 tons + resin 100

AROPOL
M 105 TB resin
integrated area 70 units

The customer produces the same products, a little lighter, and saves 1.3 tons (13%) in resin consumption.




Ashland Composite Polymers

i FHAROPOLO R4 KM i B I i T 41

Use of LSE resins means saving in resin consumption and gives better laminates

- ARTR CHGHE R L PR ) 2~5%

2-5 % less resin thanks to lower styrene emission

- R BEHER AT 2 B I iR ) 10-15%

13% less resin thanks to good wetting properties

SBiTP4BiER 12-20 %

Total saving is 15-20 %

A SR
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¥ ) [E L AU A R

kew. peak exotherm technology

M105TA MI105TAR M105iB MI105TBR M105TC M105TCR

Gel time (min) 20 30 40 45 60 60
23°C 1% MEKP)

PET (°C) 80 80 80
23°C, 1% MEKP

Thickness of
laminates (mm)

R OK BAARR i [ A JSC e, 9 o] s BB AR ] BE A A 4, A — IR R
JE A R AT g

Ddecrease peak exotherm significantly, reduce possibility of hot
shrinkage. Allow thicker laminate wet on wet.

] [ A AR
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Pl geE Bk /Resin casting test

ASHLAND.

supplier

150g/cup

A%

cracking.

R I 1/ Test condition

B IEH] T H AT A 22 M105T B LY —
o 5 K] P = A 2R ) A e P I

M105 and two resin from local main
—  WIEH &8 1509/
- [EFIHEN1.5%

MEKP content: 1.5%

o 4518/ Test results
M105 (B )&t s 5 A AL Am] T

The cup with M105 without any

Hog M BRI WO (ARE, CHE)

The two cup with other resin
cracking significantly
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Ashland Composite Polymers

LA AR N AR 2 P RAT 4 2

WMEFRIBAREHE RAFRENIEEN LW > EEMIE
EXRZ 5% K& TR, LR EmRR
mERERATRESESE, ARG, REHLRE
TERMHFMARL-20% BERDEZEHERRIEBAESTR)
IR A B [ RESA2-15mm, RE M=




Ashland Composite Polymers

188 3 o 0 18 5 A4S AR R AR TH

Testing of adhesion properties by measuring
separating force (kN) and inspecting laminates

RKITFE:

PET-Hj& o2 Preparation of the sample - extreme conditions:

Larrlnatlng resm r|ch prellmlnary Iayer with three plies of 450 g/m2

emulsion bonded mat, using 2% catalyst

7£23° CTFE{E=ZX/Allowing to cure for 3 day at 23° C

ERAEFRELR450 gm2BR=F. REFHSXBAPET-ES I
Laminating secondary layer with three plies of 450 g/m2 mat on the

top of the primary layer. Laminated layers are partially separated by
PET-film

AR B8 K - #23° CBETE{t—X/Allowing to cure for one day at 23° C
EEEEEM,

20¢30 cm . BERARTSF

It is important to have Laminates are separated using a wedge

a large surface of test piece,
20x30 cm
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8 U Bl 2 o R A AR R SR T

Testing of adhesion properties by measuring
separating force (kN) and inspecting laminates

JtFRE/ Glossy surface
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Bounded surfaces

AROPOL M 105 1 iEREfRIEIL T 8= I BG4S

150 AROPOL M 105 resins ensure

Displacement mm an excellent interlaminar adhesion
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AROPOL M 105 &iFRr hPEsE

Mechanical Properties of AROPOL M 10% casting

T H /property 1H A W 7
iR s /Tensile strength = 1S0 527

P /Tensile moduls 3600 1SO 527
T AE {4 /Elongation at bresk 2 1S0 527
25 5k /Flexural strength 90 1S0 178
25 45 /Flexural moduls 1SO 178

AR 1F /Heat deflection
temperature

1SO 75/2(A)
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AROPOL M 105 R ZHREIAFIERE
Mechanical Properties of AROPOL M 105 lamrnate*

5 H /Property AR LT &5 5, 30% BeAT £, 33%
hifHi5E % /Tensile strength Mpa 80-100 100-120
i /Tensile moduls Mpa 7000-8500 8500-9500
W24 9E{H1 % /Elongation at break o, \y = e/

5 5 /Flexural strength . 160-190 190-220

2 B /Flexural moduls Mpa 6000-7000 7000-8000

LIS HR R AR, WA MBS R, LR EELRESEMBRLHAIRSER
Chopped strand mat laminate of 4 mm thickness. Type and quality of glass fibre and post
curing temperature will influence final laminate properties.
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1£23-CiRE T [E {571 A = X EE B B 8] B9 52 Mia

Influence of catalyst amount to geltime at 23:C

M105#4 A5 1.0% MEKP=50 1.2% wecKP-50 2.0% MEKP-50
M105 TA 20 min 17 min 14 min
M105 TAR 25 min :20 ully 17 min
M105 TB 40 min 32 min 25 min
M105 TBR 45 min 35 min 28 min
M105 TC 60 min 48 min 38 min
M105 TCR 60 min 48 min 38 min
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AROPOL M 105 {RK#EZ&#BsTERE

It H /Property M105 TA M105 TAR . M105 TBR M105 TC

Viscosity Cone and

plate/HEMCRE (mPas)

Viscositykh &,
Brookfield(mPas)

Styrene content, XK
(%)

Gel time, e/ i [a]

, L4MEKP-50(min)

Peak exotherm, JjjiHu
("C)(100g#4 fIE)

Laminate thickness/fH 2=
JEFE (mm) , ELERE

180 180 180

1200 1200

41 41

45 60

80 80
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JAROPOL M105 1K#%E A& B 8I1IL =

— {KHBYZK C 135 & =/Low overall.styrene emission

— = iEHM% T 5 T e T/ Low viscesity and ease to work with

— RBUE{R e] A FEFR E.low thermo peak and suit to thick laminating
— TFBEYHILAR I BE/ Good mechanical properties

— K IAUEFADNVIAE/Lloyd’s certificates and Det Norske Veritas
Approved




