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Supercritical Fluid (SCF)
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Supercritical Fluid (SCF)

Phase i3 FE - €Y
(g/ml) (g/cm*s) (cm?/s)
Gas |(0.6~2.0)*103| (0.5~3.5)*10™ 0.01~1.0
SCF 0.2~0.9 (2.0~9.9)*10° | (0.5~3.3)*10“
Liquid 0.8~1.0 (0.3~2.4)*10% | (0.5~2.0)*10°
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SCF Microcellular Injection Molding
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SCF Microcellular Injection Molding
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Differential Cooling
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Interior Door Trim (AN['17 %) » VW Touran

Design Drivers

- Energy absorption on
Impact

- No visible sink marks

PP-Talc20

Design Without MuCell® Design With MuCell®
Nominal Wall : 4.4 mm Nominal Wall : 2.2 mm
Structural Ribs : 2.2 mm Structural Ribs : 2.4 mm

Comparison of solid design (,a 2nd module was welded to the
back) vs MuCell® design - Equivalent energy absorption

- 40% reduction in part weight

- 20% through wall thickness reduction

- 6% through density reduction e 3 AL B 3R
-14% through the elimination of the 2nd module =~ AMTechnology
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Nov 18, 2014

Dear Chang-Yu

I'm excited to share with you the latest news from Trexel. We've
completed some very exciting applications, added new staff,
attended key global trade shows and developed some important
partnerships.

Thank you for your continued interest in MuCell® microcellular
foaming technology for injection molding.

Regards,
Steve Braig, President and CEO, Trexel, Inc. S 38 R 35 W
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Trexel, GmbH Presents Daimler Mercedes C-Class console
with 50% weight reduction using MuCell® at Fakuma
(2014 F = [FE ¥R EFAKUMA)
The newest development with the MuCell technology was shown
on the Trexel booth: the center console(#&&|& > £\ &) of the
Daimler Mercedes C-Class, that achieved an optimum of
productivity and weight savings using MuCell. The whole
assembly group of the center console contains six different part
types - with each and every part of the assembly designhed and
produced using MuCell technology. Thanks to the systematic
Implementation of physical foaming, the part weight could be
reduced by 50% (JE—-2F) compared to its predecessor(gij£).

"This application was one of the reasons that our booth was so
crowded during the whole show", said Dr. Hartmut Traut, Business
Director at Trexel GmbH. "Lightweight design is the main
subject in the automotive industry and MucCell is a tool which
brings this to perfection!”



Trexel, GmbH Presents Daimler Mercedes C-Class console
with 50% weight reduction using MuCell® at Fakuma
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ARSI | ARST2 <3
ki (inch) | (inch) (mch) FeEE SRS
dsser, | 0.0075 | 0.0120 | 0.0180 {%ﬁg%tb@ﬁ’ﬁﬁ
7K
MuCell#1 | 0.0050 | 0.0025 | 0.0060 | e ooy
MuCell#2 | 0.0060 | 0.0020 | 0.0030 | wHpiies » g sy
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Dim #1
A=A-B
Dim #2
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18% -

Warpage (requirement is not > 0.34mm)

C1l C2 C3 C4 Average | Reduction
Solid |1.00mm | 1.10mm | 1.00mm | 0.90mm | 1.00mm

MuCell | 0.32mm | 0.25mm | 0.32mm | 0.30mm | 0.30mm 70%

Bottom Plate for Power Tool



2010. 4. 21.
at Trexel
booth,
CHINAPLAS
2010, )&
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/-\’\_/\/ﬁ1 Power Tools Base Plate

http://www.trexel.com/

Application:
Power Tools Base Plate

Manufacturer:
Nanjing Chervon Industry Co., Ltd.

Benefits:
* Improvement in warpage by 70% to meet spec.
 Cycle time reduction of 18%

« Convert product from aluminum to a less costly  sei& s s 35wy
plastic AMTechnology
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MuCeII@ + LGFPP Instrumental Panel

MuCell IP wins grand award in SPE auto competition

By Doug Smock
Published: November 10th, 2011

A game-changing use of microcellular foam to reduce weight of instrument panels in the 2012 Ford Escape SUV and Kuga is
the Grand Award winner in tt - =ar's Automotive Innovation Awards Competition held by the Society of Plastics Engineers.

‘"finners were announced Iz a banquet in Livonia, ML
Solid Part.- MuCell Part-
Part Weight [g] 2724.2 2446.9.
Max. Clamping -
o 5.

Force [Ton (m)]. 1379 659
x-Displacement 1137, 331

[mm]-
y-Displacement 15 69. 6.87

[nun]_ - e E e O
z-Displacement g 27 .

[mm]. o oo

Part dimension: 644.5%1415.8%562.4 (mm)]

(URINEEM2,724.250)5512,446.95¢ » JEE10.2% s p 20 35 67
PR I M 1,579 A ifEE]699.5 M > R I55.7% AMTechnology
X ~ VAIZ T a2 AT #5551 ) /1) 66.5% ~ 56.2%74159.9%
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SCF Microcellular Injection Molding
+ Painting

N R B IS AR 803 B BRI R B IN TR (4R
(automotive trim bezels) » FERME M a AU B bR E g (impact
modified PC) » 34N LA Z (painted with a water based

system) & 55 il A& i L8 A P AR Y R IR DA R HA TR =2
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SCF Microcellular Injection Molding
+ Textured Surface

£ [ 424155, PA6-GF30, 2007.

Texturing can be useful Je 3 ALEL XY
for engineered resins. AMTechnology
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Appearance Grade Resin +
SCF Microcellular Inj. Molding

Actual material e

reformulation by %
Rhodia to ;
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the interface | /8
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and the material § [
asitis being | f J)= -
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Appearance Grade Resin +
SCF Microcellular Inj. Molding

Standard Grade

FE 45 (power drill),

Appearance Grade

PA 6 and 6,6 (BASF), 2008
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SCF Microcellular Injection Molding

+ Optimized Processing Parameters

SRR A B T 2560 » BFEEIm ARy HE
FRORSE ~ SR ZREON TR d 2% ~ S ~ BORFIEER - AP E -
PRGBSI ZR AR

The parameters of the SCF microcellular injection molding
process, including gas level, gate sizes, ram speed profiles,
Injection speeds, mold and melt temperatures, can be optimized In

order to get better surface finish Fe I LB IR AT
AMTechnology
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SCF Microcellular Inj. Molding+RHCM

Conventional Conventional

After painting

Polymer : ABS-GF20 e 3 B EY 35T
AMTechnology
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SCF Microcellular Inj. Molding+RHCM

At Trexel Booth, K 2010,
Germany, Oct. 27-Nov. 3, 2010
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SCF Microcellular Injection Molding
+ Optimized Ram Speed Profile

Profiled Injection Speed Unprofiled Injection Speed

eI LB I
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SCF Microcellular Co-injection
Molding

A\ |
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SCF Microcellular Inj. Molding+IMD
2SRRI SR 0 2 AT P 35 F(IMD) B35
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SCF Microcellular Inj. Molding+IMD
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SCF Microcellular Inj. Moldlng+IMD
An— R AR AR HF
ARG A& » BE[E 1 7H0.38mm » 1
EHEPP > E4NIHE 7 PL38um (2
0.038mm)[E Y EITEHRE(film) > 255
TR ) PR B A R T AR AU R
H AR E S (EIIMDERIML, In-Mold-
Labeling) - iz & B A HmE—
Sy RITH A VU BRI HE 2R 5 (4+4 cavity
stack mold)4:7= » EHARf[E]{V4.8F) >
Fit ks ) 2 5 5000 (iR 15-

o .
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SCF Microcellular Inj. Molding+IMD

IML Map Case with MuCell:

1:1 wall to rib ratio design without sink marks

Former 2 parts molded as one (with MuCell)

IML Thin Film (PP) covers typical MuCell flow marks

PP Thin Film allows application of different colors without changing plastic
material in the barrel

PP Thin Film is equally grained in the mold (by injection and foaming pressure)

44430

. Stabilizing edge with material accumulation
| and ribs on the back side of the part was

- former designed as extra part and welded to
the cover in a second step to avoid sink
marks. MuCell allows to mold the component
as one part (without sink marks).

& One mold and molding process less

- = Elimination of second assembling process
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SCF Microcellular Injection Molding
+ Gas Counterpressure

The difference in the surfaces of the MuCell samples molded with
(top) and without (bottom) gas counterpressure is even more
dramatic than what you can see in this photo. FEIE LA IXHAT

AMTechnology
IMM, Sep. 2003
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Mold closing, rapid heating and setting the gas pressure
Injection of stable, high pressure gas

Injection of the PS/ScN2 melt into the cavity, and use of the
gas pressure control valve to control the cavity pressure

Control GCP holding time & mold temperature
olihg and opening the mol

Pressure Temperature




GCP Effect on Foaming
During Melt Filling

Silver-Streak-Like Flow Mark

& A B IR T
Technology




S E AN & BRI
Effects of GCP on the Foaming of
G.C.P. : 0~300 bar MuCell Parts

Pressure holding time : 10 s

200




SRR I 8] X A& AN 38N
Effect of Gas Holding Time on

Foaming of MuCell Parts after Filling
G.C.P. : 100 bar
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000000
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Ultrabook ¥R _ERIME S 55

Difficulties and Solutions when
High-Gloss-and-Defect-Free Process
or IMR Applied to Ultrabook Plastic

Casings
T EE
Charles Hsu
2012 F8H16H
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Case l: Film Gate 1

hh
Autodesk® . | {f/ o1
DDDDDDDDDDDDDDD Scale [200 mm) ii%ﬁkfé}iﬂ\?

Film Gate : 1.2mm/E x 97.72mmz x 1ImmE ey




Deflection(large deflection, warp):
Z Component » Case 1

Deflection (large deflection,warp):Z Component
Load factor = 17.85[%4]

[mm]

4.044 l

2.791

1.538 .

0.2852

Autodesk: T

L ! | -23
OOOOOOOOOOOOOOOO Scale (200 mm) inology

A\Z =5.0116mm

-0.9676




@Nﬁ Case 2 : Five Valve Gates

Open at Cloze at
= [0:1200] | = [0:1200]

1 0. 34 10,77
@
Valve gate 1 Val\;e ﬁate 2
controller controller
Open at Clo=ze at
= [0:1200] | = [0:1200]
1 0 0. 36
2 0. 77 10. 7T

BT ERE © 3mm
Hot runner and

dropE %+ 10mm—




Deflection(large deflection, warp):
Z Component » Case 2

Deflection (large deflection,warp):Z Component
Load factor = 22.36[%]

[mm]

AZ =5.380mm Sealll l

2.163

0.8181 H

0.5271 |

1.872 I
ig( 33&?*?

-15
MOLD FLOW® INSIGHT | Scale 200 mm ' logy




Number of Ultrabooks vs Time

<

Number of Ultrabooks

e Z TR > /KE=

F

> BEREI EETLE
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T (HEBE ) -

X
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Find the Major Cause of Re3|dual Stress

C. Hsu: ZIpEE

W CENEiba = < B
HYULAE S 0T C. Hsu: AHEX
RYFHR S SBHIR AT

RHIR C. Hsu: [

Differential Cooling FIEE B [HIHY
IHRAN S -

VA
Orientation Effects

e IE AL EL IR
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AMT Flat Melt Front Caused by
Gas Counter Pressure
7

C. Hsu: SEERFEMHE
AT T - BRI \
5 [T R R 2 5/
BRI IR T2 /1 -
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