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EARE
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BMW i3 2014 40000

GM CORVETTE 2014 30000

BMW 7 2016 60000
AUDIAS 2017 70000

(BMW 3) (2019) (300000}

Yt I AR R
Wet compression moulding.

A A F -5 BRTM A A 5 E A

‘et compression molding. Cold press and hot press moulding.
d. 2 Inlay (fibers). 3 Resin. 4 Upper mould. 5 Trim final part. 6 Final part.
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Fabric

Cutling Lay-up
Transfer preform Mold closing
Inte mald and compacion

MOMENTIVE"

Liquid Compression Malding process cycle

% Resin Application

Procedure to be
speeified|resin quantities,
application pattern, time.. |

Curing Opening &
Demoulding

10 see, 25 swe.

Tirne depends on Haiding rime with gap
i press copabilities to alicw resin fiow into
i fibsers.
Time depending an:
- Press capabilities
- bmpregnaticn

behavior preform

65 swe, 10 see,
Dependimg on curing  Time depends an preds v
temperature and copabilities ond part i Additional
compaction time geametry H cycho-timae
H reduction
| Possiblo by
;  replacing parl of
i the in-maokd cure

by a postours

Wet Compression Moulding Process
for Structural Parts

i%‘ﬁ—“% rl\%%ﬁ&

i A5 mE i WA Rk
Spraying pouring

Resin Transfer
Molding

Wet
Compression

Total cycle time:

PRESS MOULDING

110 sec.

WET COMPRESSION OR [ o rekrcsmens

OCV™ PRODUCT RANGE
FORWET COMPR o
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Multimar® Lica procict o @ ROwmensonsl cormpios
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e for sancench snuciunes.

Uree sosrm -

VORAFORCE™ 5300 Fast-infusion Processing

VORAFORCE 5300 offers industry-leading super-fast molding cycle
times, enabling a single molding press to produce hundreds of thousz
of parts per year.
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Wet Compression Molding Pr AUNTSMAN
for Structural Parts ———

Main features and benefits
= Vary short cycle time
* No injecton step

* Lower investiment vs. high pressure ATM

Wet Compression Moulding vs. HP RTM
“Parts in Minutes”

Preduction cycle comparison on same epoxy system

HP FITM SOLUTIONS. WET COMPRESSION MOULDING SOLUTICHS

WCM 5PH-RTM

T 5 b

pto 1 min
{small 15 arge part)
> 2 min 1 min
approx. 30° apprax, 307
agor. 4 min appr. 2 min

HUNTSMAI

KChng Ives YOG rnavil

The Cannon Composite Turnkey Solution

—

Mould and Press Occupation Time  ( +/- 4 min)

RS
BERBTE L e
B ANERLF
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1 VORAFORCE™ 5300 Low Viscosity/Fast Cure

B VORAFORCE™ 5300 Two-component Processing
VORAFORCE 5300 combines super-fa ith ultra-low processing
viscosity down to 10 mPa/sec 71\9’11%%1 OmPa.S
- Faster infusion at lower pressures MK FIAEE 10mPa.S
« Excellent fiber wet-out for higher-guality composites
» Cost reduction opportunities for large part consolidation

Within recommended guidelines, VORAFORCE 5300 resin and
VORAFORCE 5300 IMR. may also be pre-blended to enable processing
in two-component machines

2-component il
Resin Infusion 1"
Processing Viscos

VORAFORCE 5300

L s Mlmicim b A caBalanan

%ﬂ‘ﬁ fg AR 2 BEAR R BT R
R B e AR SR A i i B
UK — B RS B R B BT 4R )

Preconsolidated
fabrics
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cowennrJesowr oy [aoHesne | cansow |

MOMENTIVE ++

100000 L R

*  Themopiastics can not impregnate dry
fabncs good enough (estile Dack
molking )

thermoplastic
al processing temperal

HUNTSMAN  ++ +

w

= *  Themosels systems could be uted for

o ettng dey teinisrterments BASF ++

>

B Dalyamid basic components 3

3 | TEY O] vl DOW + + ++ +4
@ ‘ovide befter welting properties!

s 10 i v, i i A

HENKEL 4 4

3).

Dry textiles

wrw themegaia ry com
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Product name Glass transition Cure time

temp (Tg)

Company Cure temp (dependin

Dow Automative Systems VORAFDRCE 5330 R0°C 30 se¢ - 3 minules 120°C

DSM Compodite Resin Daron 120 i < minube ~ 5 minates BO-AC
Daron 150 B0°C
Dacon 200 160-200C
Hexion Epikote TRAC 06170 (with 120-138°C 45 sec - 3 minvies 185 - MS5*C
Epieuro TRAC 06170)
Cytec Industries AMTR 750 Ho'c 3- 5 minutes 120 - 130°C
Industrial Materials XMTMTIO (prepreqa) M5 C S minutes 130 - 150°C
Hurtsman Araldite 105 - T5°C 2 minutes (RTM). 15 - 140°C
LY3585 (with Aradur 3475) 1 manute (LCM)
Hexcel HexPly MT7 {prepreg) 3o 7 minutes s0°C
Toray GA3C (prepreg) 160°C 20 mirutes* (BM9'0) 85 - M9'C
*To achieve it least 905 cure
Momentive’s EPIKOTE™
04695-1/EPIKURE™ 05357 epoxy resin system
FnoT, Vel
LEPO L ECH your epory system
» RTMERBpEA R BRS

EpoTech®4330A/4331B

O FEEE: FSEEER

O TEFH140 T Rmin3H120 C/sminRERE

O E4A@B2ESFERH

O T&d%. AraiRERRERS:

EpoTech®4330A/4330B

0 REEEEE

0O EESSIER. TRI140THMmin3L120

THmnRERT
0O ZE#ARSTSFENEG
O TaRH, KSONRERENERSE
RS ) sz

£ EREVHERIRE LR HAEEE 2-5 708t

FAFERIERDHA AL BER AT T, 45 2R 6 1 I 15 0 A 7R ) S S 5 3 S i 17 [
AR [AI4E0G % 2-6 438 (R T2 2HMEREL T2 -

ZEW
[Ki# (400C, mPa.s) [ASTM D-2983]

200-300
[tz ] (600C, #ifr, min) 8-12
[EE I (1000C, #ifi. min) 25

#fr, min) 0.5-1.5

[kl [E] (1100C,
R pak 5532

AL IR S [1SO 11357-2, DSC, 10k/min]

[10min 100 oC [105-115

45 i ik [ASTM D-638] [E{kidfi: 1000C 10min
[120-140

=i (GPa) .2-3.5

btk [ASTM D-638] [#l{kidf:  1000C 10min

AL [75-85
% (%) 58
= i B (GPa) 3.2-35

- .
- n 2011
PO T ECH your epary system

S rRNCENRREARDE
= B Co., Ltd

o F 20065, m‘gﬁﬁﬁﬂf»

oS TR R AN ERE Y S

SBTFEMEAR, MRESEHTEREAITEMERS=5R.

=R FRBERRM F « BUERE « PUBSTR  fifl SE . HESH . Bh%E.

y >
LPod

ol
COH your Epory System

> MR

S FERilkR
AETE : mERTM ( HP-RTM )
AR : 120 °C /SminEL8S *C/20min

B2 JF 77 &)

% : 400-9696-921 Ml -
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CMMA: Solid- Surfaces«

SINK TOP TABLE (-Shape)~ SINK TOP TABLE ( LShape} WASH STAND+

Wiring cabinet SMC 0180
compression moulded
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1, 5 RTMACMOE 5 A 2) oy F 28 4% Kt
FHhEEELFGFR, ERERTHP—RIMA
) > A WCM (BREEARE) LY, RELTHZHT.
7 V) T8
(AR 2, WCMAARST T4 R RYEHR A AMARE LY
HP—RTM# f§ B4k %, A F48 2 F22.492.5D 89 24
#RH, RTHEELHRFRIG—ALE.

E 1A%

3, WCMIEERRAA LR DGR R, LARE

HEBEEN. B RS PK. R AR I

13951570062 BERE, BT EERAAABSMCER L,
Kbm918@126.com 4, WCM#Hs# R A RARMAE (EPPU) &4 24
K—f% 648 K HE B, 30~604V A Bl d o X RS

Koo R HEREXMIER, BRLLLTFREST L.

HUNTSMAN
NERAEEEL Y

Dynamic Fluid Comptession Moulding 8

DFCM;'.‘[&'H

DFCM

Huntsman B DFCM FA®FE & 2016 ﬁ-
JEC BREVE~TBMIEARPARE.

Eane DEVELOPING THE COMPOSITES INDUSTRY WORLDWIDE
WINNER 5
BF 2 01 6 28 - COMPANIES REWARDEDFORJEC-'WORLD 2016 INNOVATION-
AWARDS.
INNOVATION -
AWA RD Ii\:egory:“rhermnset-nesins-

Winners:-Huntsman-Advanced - Materials{Switzerland).
Partners: Compose SA-(France), INDAC-AG-{Switzerland), THERMOFLUX{France)*

Structural-epoxy-parts-with-autoclave-quality-in-less-

than-1-minute.

TG : 400-9696-921 MHik: www. enfrp.com AT - enfrp@126.com
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Summary of benefits from the Araldite®
LY30317/AD3032 resin + DFCM process:
. One minute part to part cycle time
Fibre volume content up to 65% and Void
free parts
Simple processing of heavy-tow industrial
fabrics
Reduced_equipment investment (low pressure
rocess
educed waste
Complex (2.5+D) parts

M 221k°LY3031 / AD3032#% i+ DFCM T E 4k
Pk,

o— 4, M—ANHI B 5B — R A T )
AR S B RIA6s B ML NI

o EE 755960gsm 1 T\ F A7 7] & 24 i T
AR ERE RERBE)

R RINEIRFE

i EEZE (2.5+D) W

PUR iR A

Huntsman Advanced Materials
S St TARE
Joannes Chau

AR 5E 542015, 09 EAHIT £ _F (R FAR

HUNTSMAN
8 R
1 e
REWK - ERIEN BN -EEWR
it L 2] L]

Wet Compression Moulding vs. HP RTM
“Parts in Minutes” Rk /& vs. #ARTM

o

HUNTSMAN

abon

Praduct

cycle on same epoxy system HH £ = B %

B
HP ATM SOLUTIONS & MATe WET COMI HESSOO.N:::LDINGQJLU\"ONS

NEW

NEW
Aradur® 3475 XB 3585 / Aradur® 3475

Totorm MRS Mommaty required 1% % Optional & i 4
approx. 30 a0
Stk o' G 130.150° ©
Temperature
1
Injoction upia | min
(small 10 large part)
s - 2 min
L approx. 30

Part production
thme {minimaT

tsman Advanced Materials
in Two Innovation Awards
at JEC World 2016

Smple and tast, the DFCM process
bypasses the injection step a
compasites production cycle
o just 1 minute.

il bl e
— F _- .- - =z
Dynamic Fluid Compression Moulding
Simple and fast fj ik HARARALTL HUNTSMAN

;=

Wet Compression Moulding B4#E L Z
Processes- for Structural Parts #5444 & £ &

Consistently void free parts- straight out of mould, untrimmed
—RALNSH — HEARRT R, LD

HRATM Standard WCM M DFCM

HUNTSMAN

ihnl;d!fd Wet Compression m':% New DF - Compression Molding
controlled “overflow™ chann
FAGEARE pRaRR S
Sonstts. - Simole mous Benatts: - sigifcanty hgher par qualty
: m technology o kb Bt T highadt
- Slightly faster (no vacuum) COEcaRS Uity
> For simple parts Tt gl
R .

400-9696-921 Mik: www. enfrp.com R4 - enfrp@126.com
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[
Liquid Composites Processes in Automotive ______ Standard P vs. High P RTM Epoxy Solutions ————————
RAADLIE AUNTSMAN | FRAARN b &BRM WERAAMATE  HUNTSMAN
. : It
Complexity vs. production speed =S Production cycle comparison £ 88 bt
PROCESSES HP RTM SOLUTIONS &4 ATM

IEE ve 228N

FAST
L3S S 2

I E Standard RTM
# X HHH RTM
Lg
e
St
@
&
sow  PART PRODUCTION TIME .
* Coad L
A N
[

Araldite® Solutions / Case Histories
EFX°HE /AE OF

BMW M3 roof parts with Araldite® XB 3523 / XB 3458

Benelits

+ Low weight, high stiffness and high dimensional stability
* Fashion / aesthetics due to carbon look

« Class A finish

= Low shrinkage

HUNTSMAN

Errichirg

cugh Innervtion

Benefits

* Low viseosily during injection

* Sufficiant pot life

* Low shrinkage (surface quality)

+ High mechanical properties (good balance Tg / Toughness)
= Good hol / wel properties

BMW i3 - Life - Cell Araldite® LY 3585/ XB 3458

L T Benefits
- = Fast curing
= Versatile for RTM and Compression Molding
+ Low watar pick up
= high mechanical parformance

Conclusion #i&

STANDARD RTM 1
£4 " NEW
Preform set ™ 1-5min 0.5 min
Mould Temperature WD-120° C 100" C 1s' ¢
y up1o 0.5 min upto 1 min
Injestion =13 (small to medium part) {small to karge pari)
10 - 60 min = 5 min =2 min
Demoulding 1+5min 0.5 min
#4 - 85 min 6.5 min 4 min
DMA Tg onset 100-190" C 83-103" C 105-1158"C
Flow simulation 3 3 %A% 82 HUNTSMAN

Wi £

Ennctung ives frough innavation
Example of a thin curved part KLy 3641 4 8 4 4 44
Identification of flow front evolution S ¥l it &
of effect of p flow runners for robustness analys
SHAT S5 AL K e LR

t

Analysis of influence
of possible runners created by
textile forming

AT T T ik it A indn vt

Area to be considered for
venting strategy
Lbb A i BT S

9

E 16 %%
13951570062
Kbm918@126.com
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AzoTR L8 45 160 240 26 S
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oo o
R O A 08 I CFRE (BT M S F AL 1.63 215 = -0.9 (L) 27
i) gD (4 9]
GFRE (BEMSTHEMESF LB (RE) 1.85 39 — 965 BILIIS(T
0 200 400 600 800 1000 1200
GFRE (% f %) 1,55 45.5 —_— 579 0.9 Yield Strength (MPa)
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