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Issues of Traditional Injection
Molding [{&4:x%mRE]

*High energy consumption [Zg#)

*Production efficiency is not optimized
(=R E]

*Rising material cost [ ik RERA)

°*Design For Manufacturing (DFM)

Implies constraints to design
RS RYAEN ~ FHIR 7%t EEE]
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MucCell Injection Technology

application
MuCelliF¥H AN F

1. MuCell Technology Introduction
MuCe | I EE AR 1148

2. Phase 1: Cost Saving #&mlA«
3. Phase 2: Design Freedom @gitEad#
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1 - MuCell Technology
Introduction

(MuCellsZRA MR )
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MuCell Technology Status
MuCellFsIRHY R J&

Invented at Massachusetts Institute of Technology
| (M.1.T.), commercialized by| Trexel |. Over 70 patents filed

in Asia, Europe and N. America E%ﬁﬂﬁ%é@l#l&ﬂi% XHE
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MuCell now in Many Applications

Business
Equipment

(.
LEXM ARK

LS MuCell® £& H HEBIN A

Automotive
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Industrial &

Electrical
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MuCell Equipment MuCelli%&HBRA/4H
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@lInterface
Kit

Traditionareror Macne R0 MDGas metering
(i IZ) %S o ! system
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®lInjection unit §H 8T
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MuCell Process MuCell TZ /48

Foamed part with

Microcellular structure 'nt;'%iégz:mt
R W RRTE B

Gas supply
(N, or CO,)

Super critial
fluid (SCF)
R S AR

= GaS meterlng
system
SERHRS
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MuCell Principle MuCel153

Super critial fluid (SCF)
I Sk
N, /CO,

Mold &5

—

FEREFFFRESFNRE: FERSEFFRESEFRBEFTRERS Fr
LAY A 1 T T 1Y 1T Ry

Special Screw §§iiE+

Complete Foam core
Cross- S AR Oy
section

SERVIH

78 Skin
! N2

* Based entirely on atmospheric gases with no
chemical additives ERASESHE « FIHEE{ BRI
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MuCell Operation MuCell izfE
MuCell Injection Unit & Fll AT FIeHE it

@ Hopper
Shut Off Nozzle ( SON
( ) @Gas Injector
®@Front Check Ring /
' \ \ 1T \wm)

Y\ ®Middle Check Ring

(@Special wiping
& mixing section
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MuCell® Operation MuCell® izfE
Gas injection + wiping & mixing SAEFEEH ~ TIEIRIPERE

l N, GBIEFRE)
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Single phase solution
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MuCell® Operation MuCell® izfE
Inject single phase solution into mold J¥ 5 B AR B A& E AR A

o
—
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Single phase solution
AR
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Good Microcellular Foaming Process
7 ERAETZ
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1. Create a Single Phase Solution /=4 &HE4E
2. Homogeneous Cell Nucleation ¥58da R
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Good Microcellular Foaming Process
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1. Create a Single Phase Solution =4: safHisE
2. Homogeneous Cell Nucleation ¥58da R
3. Cell Growth 4pafEik




Good Microcellular Foaming Process
@taﬂﬁ%’ﬁﬂi/’alz
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Homogeneous Closed Cell Structure
B SR RS
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Energy consumption Saving(gefE;
*Lower Cavity Pressure ((&EE7ES)

Solid (f£iHY)

Peak CP 104
(Eij( %

T QHZQ/@)

bar | f. e

{50670

""""""""" W .
L e - position

ﬁﬁmﬁi

5 &:  18.90

baxr
4:200 BB R B i e ;

i 11 ERatd bR = - pressure reduced

S GRTE A ST) __
* 4% weight reduction (EE@//M%)

Data Com Connector 30% Glass filled PBT
B RS B R 30 % B S AT 4 R IIPBT

Reduced Flash, Reduced Part Stress, Reduced Clamp
Tonnage Machines

CRDE1,538 0 NN T BBl ) F “l.




Improved Warpage (g Zir)

Dimension Stability (R~]f&%€)

1.000

Paper Guide &4%fk € 0.800

£ 0.600 Solid

5 0.

o) - ~

c 0.400 *

= M

g 0.200 MuCell® ~.

2 / »
- 2 3 4 0.000

1 2 3 4
Position

~70.807 mm ™\
\.0.429 mm __“/

Solid warpage &4:@ih:
MuCell warpage MuCell s@H:

Improvement pgs: 47
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Increased YieldsERET™E)

(DEasier Cavity Filling (BERX5ET)

-Reduced viscosity BWREEEREE
High Flow PBT
MuCell Strategic Benefit : Currently gating from both ends
to fill this part; want to go to a single gate

EFAMuCelljg, BO8E M2 N 1{E)

DP Array Body

Solid :
single gate fill

(E&EATH, BEHROETT)

MuCell®
single gate fill

MuCell®&y H, BRIOETT)

Longer flow length fiziEET K

TREXEL..



Increased Yields(RE™E)

@Reduce cycle time-No Pack & Hold
Wk TE R A RE

F ¥ Injection PrHEPack&Hold A HICooling

Traditional
(i35 et )

MuCell
RS

F MucCell Processes
ML INC.




Reduced Resin Consumption(Ti&g#1#h

® Product =&: Water End Tank#\ /K56
* Material #¥: PA66/30GF
® Economic Benefits ZF4HE:
* Cycle Reduction E#ig/b: 20%
* Weight Reduction E8F/): 20%
* Tonnage Reduction Mifiz/>: 50%
® Quality Benefits [FERHA:
° Improve warpage (60%) J&/>75 £ (60%)

MucCell Processes
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3 ~ Design Freedom
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MuCell Design Rules = gi&it# ]

® Cell growth by gas expansion replaces
traditional pack phase Sk kgl KRR E SR RE

® Design for function not for process
ENDIEEM T - AN TZMmiit

— Reduced viscosity (10% to 15% for a 30% glass fiber)
PEEEEE (30%B:4F :10%~15%)

—Thlnner nominal wall and higher L/T ratios ¥#EE - EA5HKLE

z> I

Design for solid Design for MuCell
Greater variations in wall thickness across a

part BH-EEEBRANEERE

— s —

Injection in solid Recommended (possible) .
(also possible with MuCell) injection with MuCell I. INC.




MuCell Design Rules = gi&it# ]

® Rib to wall thicknesses ratios optimized for
performance not sink mark elimination. Wall
/IRib — thickness ratio 1:1 possible without sink

mark. SRR RAETITEAK - IR R SRR 2 LEE A

1: 1T E487KIE

® Realistic goal >25% part weight reduction
ELERBLSRRY H AR 2 5% E

1

NI

AN\

Design for solid Design for MuCell

es
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Interior Door Trim 52&] 7R

Design Drivers #itE &

- Energy absorption on
impact H#H T REER K

- No visible sink marks

In-Mold Decorated Interior Door Trim : through TPV cover
Volkswagen - 2003 AMPV Platform ETPV@H&J:%%EZKﬁ

Design Without MuCell #%igit Design With MuCell MuCelli&i

- Nominal Wall 82E: 2.4 mm - Nominal Wall B :/
- Structural Ribs : 0.8 mm - Structural Ribs:
nsas B E T 5 B e

Comparison of solid design vs MuCell design
B FIMuCelli% it HIERBR:

- Equivalent energy absorption fHERHEEERI

. - 30% reduction.is part weight g/N0%EE (D+Q)
@) 20% through wall thickness reduction 20%M &/ NeEE

210% through density reduction 10%MB/NERE Emcez: Processes

REXEL ..




Fan Shrouds X &=

Overall wall thickness 2 mm

2AEEEN 2mm

It is possible AScope wall reduced to 1 mm with MuCell

FKAMuCelllF \KET DU/ EEE 2 Imm
MuCell Cost Savings ZFHAMuCell[SAHRHRK:
0.4 kg / part x 300,000 parts / year
120 ton / year (PA GF30 )

F MucCell Processes
ML INC.



Case Studies
=i
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Instrument Panel {{&&%2e

0

-

» Cycle Reduction gZ EEAB15%
« Weight Reduction EE510%

 Clamping force reduced from 2500ton to

1200ton FiFE 7 M 25000085 21 12000

uCroessesL N



MuCell Carrier Rear (RH)

= Thinner general wall (1.8 mm to 2.0 mm)
S EER DA EI1.8mm 2 2.0mm

= 1:1 wall to rib ratio
1: 14 B 5 hn s L B 4K

= 10 % cycle time reduction
2> 10%FR A= 7= F 1

= Dimensional stability

RTJ‘%% % uCroessesL N



Cam Cover

elringklinger)

= 30 % reduced machine size (350 instead of 500 t
for conventional molding) #1238 78/030%

= Improved cycle times, which allow for simultaneous
production and assembly process E/D kI EHA

= Lighter part BREE

= Improved flatness 5/ @i

MucCell Processes
EXEL
. INC.



Integrated Sunroof Module

REER—41L

Cadillac CTS
Integrated
sunroof
module

Designed by
Inalfa Roof
Systems
Group (Aubur
n Hills, Ml),.

es
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http://www.inalfa-roofsystems.com/
http://www.inalfa-roofsystems.com/
http://www.inalfa-roofsystems.com/

Mirror Assembly Case Frame
[EIRIESR
 Reduction of Warpage

p RS il Schefenacker Vision Systems

*10% Cycle Time Reduction
(5 seconds) EJFEHEI10%

* 10% weight reduction
BE10%

* Machine Size 420 VS. 650 Ton

EEENI BRI M650TREI420T

Ford Case Frame
50% GF PBT

MucCell Processes
EXEL
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MuCell® 2 Component Molding

HVAC components
MuCell — k3L

o

Qual ity im Drovement ; Climate Control

i R HE
- Improved geometrical stability$Z 5 4hE
JUIAT A e

m. © Elimination of internal stress,

L warp over hot/cold air region. 5P B /)
1152 S AT

e No waviness on contourl’¥ &l

MucCell Processes
EXEL
. INC.
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MuCell® Benefits and Tradeoffs
MuCell® FYTTER A1 E IR

Benefits Tk Tradeoffs FfE
® Great improvements in ® No transparency
dimensional stability RiE T R
RAHREEARSZE . :
® Avoiding hot runner without
® Faster cycles FEIFE - valve gate
R0 IR FT IR E

® | ower weight
ght % ® Surface appearance limits use to

non visual parts

® Lower cavity pressure OO
iy ESISIRIR F TS R
ainting Iii#
® Smaller machines + IMD/IML £ 24k A
HEABUIMWLE + RHCM fRZEFURFHEOR
+ Mucell® Grade Nylon
MuCell®ZJE bt

MucCell Processes
EXEL
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Thank You i§fi!!

Herry Liang/EJK =
Trexel, Inc.
86-13824407276
H.Liang@trexel.com www.trexel.com

es
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