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Renewable Electricity
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# Revolutionizing Shoe Sole Production by Reducing Carbon Emission
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CHALLENGES
TO PRODUCTION



Current Challenges to Midsole Manufacturing =v RY —)VEE(CH (T DIREDRE

Current Process for building midsole JRED=Z Y RY—JLIBED OLR
1. Compression molded EVA Foams (CMEVA) [E#@kfz EVA J 4 —/s(CMEVA)

2. Injection molded EVA Foams (IMEVA) A AZ EVA T4 — /s (IMEVA)

Issues FRER
1. High labor requirements = U\55@EH &4

2. Material scrap #MRIXOSwvT

3. Crosslinked EVA foams 2218 EVA I — /A
4 Expansion to final shape occurs outside the mold & DI TORISIARADIEE

S Complex material preparation and curing M2l D#E(E & R4,
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Chemical and Physical Foaming

Material Preparation

CFA
Activator
Cross Linking Agent

1
1
1
1
1
1
ChemicalFoaming :
1
1
1
1

Autoclave

PhysicalFoaming

GENTREX
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Product Manufacturing

’ Injection
17 Process *
Preform
MP » »
¢ Injection

-

Preform Injection

Oven &
Molding

* Cleaning ’

Simultaneously Compression
expand and Press
cure (Heat & Cool)

H.P Reactor ’ »

Compression Press
(Heat & Cool)

MucCell I

Injection Molding
O
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Process Comparison JO0ADLEE

Physical Foaming

Process Crosslinked EVA Autoclave

(Mucell Process/Gentrex)

Recyclable/ Reusable eecooe ‘X X XeXe eee0e00
Automation eeo0o0o0 0000 @ 0000
Process Simplicity XXX ©0 000 ©e0000
Dimensional Consistency XXX eee0e0 @0 000
Operator Safety neRRe uee e00O0C
Reduced Manpower XXXX 0000 ©e0000
Part Density o0 000 ee0o0o00 eo0oo0o00
Footprint eeocoe ©0000 @0 000

WE E " .’_:5 support by O%’rexel




Process Comparison J O AMDLELEE

Performance
t Autoclave
e -
Injection SCF
Moditm | g ®

Price $
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Benefits of thermoplastic midsole ZEB2BEEESY RY—ILDFI=

Mold to net shape capability EEIHSRIEAZIRZIE
More consistent geometry (1:1molding)

FOD—B UK (1:1 RiA2)
Reduction in labor AfFZHIiR
Equipment footprint  #¢23DiEithEmiE

Enable circular shoe RIBRIREFEVIDREIR
Enables a fully reclaimable/mono-material

FTE(CHEARRE/NTYVILEER
Full consumption on in process scrap
TERNROSY Tz22HE

Potential for multi- component assembly

ZEbm7 > IV DnlEEE

Improved material performance

MREREDM E

(o]
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Benefits of thermoplastic midsole ZRIEBEER=SY RY—ILOFI=R

Compression Set % - EHEKATEH%

Reduced compression set ASTM=RITS

80
[EHERATEH DI 60

40

2 I |
Rebound 50% + 0

TPEE PEBA PEBAX

50%=ZBAdRFEN

Resilience by Vertical EIE /5 BDE T
Rebound(%) -ASTM 2632
Zero Shrinkage in TPU & TPEE 80

60
TPU 8 &0 TPEE O OUNHE 40 I I I I I
20

0
TPEE PEBA PEBAX
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HOW THE PROCESS -
WORKS _ |
MUCELL PROCESS :



Joint Partnership for Service H—EX([CEAT 3 HEBE/\— F—>v D

Joint partnership of 3 leading suppliers for foaming technology system,
foaming injection unit and the leading footwear machinery manufacture.

FERMS AT A FEGFHIZY b, BECAXFEMERBEOXRFYT 511 — 3 #ICLBHR/N— F—>vT,

Yienanc

A leading brand in footwear
machinery manufacturing
Over 40 years of experience
in producing all kinds of
footwear molding machines.

[ | E 5
Injection molding technology
and system integrator

Over 45 years supply
injection molding machines

B EED by T TS R,
55D DIEFRDEYIRRFIEDEIE (CH
(72 40 FLLEDFEER,

BRI ES RF LA > F T L —5—,
45 FLLE([COTZ D S pi e fha.
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MuCell Technology for
microcellular foaming

Over 25 years developing
and implementing
microcellular foam injection

molding systems

X005 —FKBHED MuCell 5
2)0>—, 25 & EChiE>TY
1 o0IILS—FEEKRAE S A5 A

DEFEBARTOTVET,
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THE SOLUTION
- GENTREX
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GENTREX — New Generation of injection tech ¥rttt{S D&%

Raw Material in

jMaterial Melting

Mlxmg raw material withN:

Injection System

N: |n Runner Control

O
support by © Trexel ”{
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GENTREX — Molding Process FifizT#2 \

N2 mold Pressure
10~30kg/cmA2

Injection point

Injection
Material

N2 mold Pressure
10~30kg/cmA2

N2 pressure release

Material fills the cavity o
support by © Trexel
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« Fully integrated controls and

(0]
MucCell Dosing Controls 5 =0DF4E communications with Trexel SCF
= Delivery System.

Trexel SCF Delivery System EZE(CHRES
NIzHE SEE.

Without Variable With Variable :
Ten Tl oy Dose Technology *  Trexel Variable Dose SCF Controls
Package
( \ TR I V7 0\\ >
Shot Weight %SCF  |Dosesize ||| % SCF | Dose size Trexel RIZ8 5 SCR il {0 ==>
Ex « Allow for SCF dosage to change shot to
100 grams  Size 4 0.75% 0.75g 0.5% 0.59 shot to match mold requwemerlts.
SROEHCENDET. 3w I &(C SCF
150 grams ~ Size 7 0.5% 0.75g 0.5% 0.75¢ DIHEEXZETETET,
«  %SCF constant %SCF —
. (o)
200grams  Size 10 0.375% 0.759 &/ 9 » Actual dose varied to match shot size
l EEOREBFS 3 v M XCADETEL
UESC)
v Under dose of %SCF _ Inject SCF
Cell size too large, density too high Dissolve SCF i |

Over dose of %SCF _
large voids due to out of solution condition

- @ @- \0

WEME X FEE Diffusion Complete PO'Y’"ersuppon by OTrexe| "'



New mold design

=1 1 mold 1 foot/cavity
1 Cavity is flexible to fit the injection point
1 Mold design is flexible

1 mold 2 cavities 1 mold 1 cavity

TﬁENﬂNE b = = —] support by OoTrexel ’,



New Injection point design ¥iUULVEARA > NG

[0 Injection points are adjustable -open/close depends on material or design

Yienans » FCS support by Sel'rexel Flr-




GENTREX-Product Configurations

GENTREX Mass Production options

MINI-Samples One cavity ) ) 12
machine TK-927-12S onemidsole | MINI-(Samples machine) | o

650 pairs/day

Mass One cavity Two injection unit with 24

productions = TK-927-24S -2J one midsole full function production Statiohs
performance
1300 pairs/da

TK-927-12S

(MINI-Samples machine) — = | [ | B
= —————= = = ~ support by © Trexel
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GENTREX — Working Process of TK-927-12S

Model Type: 1 Injectors 12 stations

1: Injection Station (30tons Clamping Force)
2~10: Cooling station
11: Operating station

12: Ready station

GENTREX

Cooling time calculation:

After injection +Cooling station

+ Before mold open

WEME X FEE support by (ﬁl'rexel ”r



GENTREX _TK-927-12S Layout

Machine dimension (LxWxH)
6200*3500*2700 mm

4585

r—

1
2763
=

[oo<]
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GENTREX — Working Process of TK-927-24S-2J

Model Type: 2 Injectors 24 stations

1: Injection Station (30tons Clamping Force) HRAH

2~10: Cooling station

11: Operating station
12: Ready station

GENTREX

Cooling time calculation:
After injection +Cooling station

+ Before mold open

Yienans » FCS
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GENTREX _TK-927-24S-2J Layout

Machine dimension (LxWxH)
9500*6000*2700 mm

5918

Yicnans x S I e

O
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System Achievements- Final Configuration <25 LDRE - FE&HEK

g

D

Trexel SCF system for consistent repeatable SCF dosing
Trexel SCF S RAFAICLD, —BEUTHEIHNIEER SCF 5hHAIEETT,
Consistent %SCF regardless of range of shot sizes >3wv b Y« XD&E(CRARRVN—BE UJZ %SCF

FCS injection unit integrated with the MuCell process MuCell OCR EFEESNIE FCS H1HI=w b
Injection unit function optimized for foaming FalCERBtEThEHREI1-Y botkEe,

TienKang Multi-station rotary table for high output TienKang BHNARILFRAT—>3>O0—-FU—-7—T)

12 and 24 station units for maximum output RAHNERRTS 12 AF7—>3>BLV 24 AF—>3>I1=V bH

GENTREX controls integration #&</z GENTREX J> bO—Jb
Seamless operation of the system SAFLADS—ALUVRIRER

GENTREX process/materials optimization GENTREX 2’0 X /MR DRE(t

WEN(ANE r =S support by OC')I'rexel ”r-



GENTREX - Flexible Material Type %1‘3#4(«.33”5‘& eLbEk

TF L UERRRE S
HA R

BFBER ) T LA
T A R=

BATBMER Y = 2T
T A v

OF LAY 73
Vxz—FLa JJ’#

RYz—F VT ay s

Properties Test Method Unit EVA BASFTPU  DSMTPEE Arkema PEBAX Evonik PEBA
=55 TE | =0 5es = I== AV 20mm 20mm 20mm 20mm 20mm
Density ASTM D297 glcm? 0.198 0.150 0.170 0.162 0.157
=)
Hardness
ASTM D2240 | Asker C 49-62 33-44 49-62 42-67 55-70
JICSPECS
Tensile-strength ASTM D412 kg/cm? 14.20 13.18 11.34 18.59 16.36
5l 5 gm e
Elongation
: ASTM D412 % 363 302 212 159 129
RO :
TearStrengih ASTM D624 kg/cm 1.3 1.5 11.2 18.8 12.9
S| Ed 5 s ' ' : ' '
Split Tear Strength
i ASTM D3574 | k 2.32 2, 1.84 2.1 2,
ot e i e STM D35 g/cm 3 30 8 8 69
Resilience Rebound | g1y pog32 % 44 50 61 56 57
(o]
s 77
Compression Set o
S 22, | ASTM D395 % 87.4 70.9 26.2 52.7 49.6
Shrinkage .
L 700*40 mins % -0.10 0.32 0.26 0.57 0.21
1S i %2 s ) =

Yienans » EFCS
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GENTREX — Material production trial Ze#A:i{E

Evonik B DSM BASF
l  £co Peba Density: 0.157 /S TPEE Density: 0.165 — TPU Density: 0.15

Arkema - Pebax
Evonik - PEBA DSM BASF
0.6 MM TPEE: 0.3MM TPU-0.2MM

Tﬁ-émﬁ x =S support by ;?l'rexel f



GENTREX — Future Features J33DHERE

4 N N[ N
» : A2Y—-hA22T 023> HSA4LT K~ JSHA——F— g
Ok SRS
a ] [ (27@HH) [ {>T1o33>T0EX &
\ J J J
a N f Y
Insert Injection Big Data for

Robot demolding ] [ [ GENTREX DIP

(dual material ) . parameter setting

\

Rubber Outsole
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We Have Always
Been Here

n @Tienkang1982 m Tienkang Taiwan
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