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Develop & Improve : :
I MELSA - Coating yarn 01 Hotmelt film development History
/ @® Location : 31, Eulsukdo-daero 873beon-gil, Saha-gu, Busan, Korea

1 Headquarter > ® Lot area: 5331

® Gross floor area : 6,165m*

|
TS W |

o ‘ 2 Myeongnye 2nd Factory (NEW)
Production line for coating yarn, Compounding Line ® Location : 111, Myeongnyesandan 6-ro, Jangan-eup, Gijang-gun, Busan, Korea
® Lotarea: 5839m
® Gross floor area : 9,802 m*
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I MELSA - Coating yarn 01 Hotmelt film development History

Launched
FA-7400 Laminating M/C FA-1150
(Poly Urethane) AFM-1600T (Acryl Based)
Launched
FA-3050 FA-2150 FA-4100 Laminating M/C FA-2010
(Poly-Olefin Based) (EVA Based) (Poly-Ester Based) AFM-450S (EVA Based)
@Established OPTIM @ISO 9001 & 2000 NEP “Hot Melt Film Established OPTIM @Established OPTIM @ Established OPTIM ® Changed Company
Co. L td Adhesive for insole” China (Dongguan) Vietnam (Hochiminh) Indonesia name to ASSEMS Inc.
@®CEstablished OPTIM .Awalr_dedA green ® Expanded aqd moved
OPTIM Indonesia certification to new location
® Awarded green @ Established ASSEMS
certification Fuzhou, China

Developed

Developed FA-6750 MELSA E3
new concept of textile (Ultra thin urethane film) MELSA E4

Established OPTIM China (Dongguan) @® ASSEMS 2 factory Open

(Myeongnye)

@ Established OPTIM OPTIM Indonesia

ELSA of TPU textile

vV

NN

MELSA of Hotmelt textile 5
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MELSA - Coating yarn 01 Hotmelt film development History

3 application example for film series

ASSEMS Hotmelt adhesive film

Laminating
Materials FA-1000 FA-2000 FA-3000 FA-4000 FA-6000 FA-7000

EVA 0 0 0 0 X X
PSR S o _______________ — o o _______________ - o o _______________
R x ................ — e i o
o e — M e R
Y >< ................ — m—— S
NOPTRR— P S - S i — R

e x X X 0 0 0
—— oo _______________ _______________ oo _______________ _______________ oo _______________




Develop & Improve

METSA — Couting vart (01 Hotmelt film development History

® | aminating condition : Same Film Thickness, Polyester + Polyester textile
@ Bonding strength depends on Material type .

4 physical property(bonding strength)
Comparison chart

Bonding strength ~ After lamination " Working temp.

F

Hand feeling

| |

O © O O & O
SIS S
AN NI S SR S NS

Hydrolysis

.. 8

O 0 O O & O
SCEELLS S
DT WA A






I Develop & Improve
MELSA - Coating yarn

1 2nd factory floor guide E

I Three Automation mixing machines

-I 1) 15t Floor layout

15hp  20hp  20hp Mixing Team : 5 people

. Compound Team : 9 peole

Four Compound machines * One forklift 2T

I Compressor 4EA (20hp 2EA, 15hp 1EA, 5hp 1EA)
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MELSA - Coating yarn 02 2nd factory information

1 2nd factory floor guide 2"d Eioor layout

I] [I I] [I I] ‘Coati”g yarn divisionEssiERaEE
goooo

goooan
goooa

2F A Section

Ten APC-30 will be

2F BSection
Five APC-30 will
be added
nEinnln e
Twenty five APC-30
will be added
I Twenty APC-30 (coating machine)
2F D Section
One compounding machine [ s | e |

YARN liquid type coating (WPN etc) * One forklift 2T

Two RE-WIND machines(30cone 1EA, + 32cone1EA Compressor 1EA(20hp)
10+12cone=total 84cone/capa. )
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MELSA - Coating yarn 02 2nd factory information

1 2nd factory floor guide 3 Fioor layout

o \ 3F A Section
wit AR ™ (Twenty APC-30 will
3F B Section

be installed)

3FC

Section
Meltex
warehouse)

Soction

** we will have a plan to set up knitting machines and (office) ;
tentering machine -l (dormitory)
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I MELSA - Coating yarn 02 2nd factory information

2 Production line flow

JENRE

Input core yarn Melting raw material Cooling Tension Winding

The principle is similar to wire clothing.

12
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MELSA - Coating yarn 02 2nd factory information

4 Expansion plan Core vyarn 125D = 9500m+200m/kg

(1set machine / 24h)

Capacity M/day M/week M/month

o : Core yarn 125D
e T e A SRS e s S
J :Capacity: 800,000 4,000,000 16,000,000

June 2015 Dec. 2016 Dec. 2017

- Facility 20 sets +40 sets +60 sets 100 sets
Coating - s ——————
. Capacity | 16,000K/month(20 working days)/1set = 1,600,000k/month

320,000km/month
(34,000kg) 640,000km/month
(68,000kg)
960,000km/month
(102,000kg) 13
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METSA — Couting vart 03 Coating Yarn Development

1 Yarn Composition & Construction

Completion L
Completion Yarn Name : MELSA @
Yarn Name : ELSA Hotmelt textile

High abrasion Outer : Hotmelt(TPU 78A)

Quter : TPU(90A)

Yarn Name : MELSA E3
Outer : Hotmelt(Polyolefin)

Midsole Wrapping
In progress "

Outer : Hotmelt(Polyester)

Development Yarn Name : MELSA E4

| Core
Poly Ester yarn

15

Outer : Hotmelt(Nylon)

vz
Nylon Material
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MELSA - Coating yarn 03 Hotmelt film development History

Diameter
of coated

Denier of

2 Coating yarn denier & diameter Coated Available Weaving

3 yarn(gm)
Yarn +/- 5% +/- 10%

70D Testing Testing Tricot
100D Testing Testing Tricot
125D 800D 320 Tricot, double raschel, Circular
MELSA
150D 900D 350 Tricot, double raschel, Circular
= Ref. of Deneir : Nike Test G94 (Denier
Measurement for Yamns and Threads) 250D 1350D 400 Plane weave, Circular
= Diameter : use digital Microscope(65x or 420D 1900D 500 Plane weave
330x)
<Notes>

YD Different of denier range is because of pigment gravity.

(the weight of each color coated yarn is slight different.)

We continue to research & develop thinner coated yarn as well as even coated yarn

16
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MELSA - Coating yarn 03 Hotmelt film development History

4 Color limitation and others

299999 T999%9

HOT PINK NEON PINK RED DARK ORANGE NEON ORANGE HOT YELLOW YELLOW NEO VOLT G-GREEN  LIGHT GREEN GREEN SKY BLUE BLUE
69A 6FT 65N 89L 82A 75G 7AS 71R 3KJ 33C 3FM 4FF 4KK
DESERTPINK  PINKBLAST  UNIVERSITY RED TEAM ORANGE PEACH CREAM CANYON GOLD SPEED YELLOW VOLT FLASHLIME  POISON GREEN LUCID GREEN DYNAMIC BLUE HERITAGE CYAN
P i P
CHARCOAL NAVY  NAVY BLACK DARK GREY CHARCOAL GREY  GREY SILVER WHITE IVORY GOLD BEIGE BROWN  DARK BROWN
458 4MD 00A 068 08S 04L 09S 10A 15A 2CW 2DF 23M 26H
OBSIDIAN  COASTAL BLUE BLACK COOLGREY  CHARRED GREY  GRANITE NIGHT SILVER WHITE NATURAL  MTLC GOLD GRAIN ELM HAZELNUT LOTUS

Hot melt yarn : 7~14days

Lead Time MOQ 20,000m/con

Weak Point QUV - 3Grade ~3.5Grade (White, Orange(Neon), Volt(Neon)
17
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MELSA - Coating yarn 04 Internal test report

1 Physical property_Comparison of Based polymer

Item MELSA_ MELSA_ MELSA_ Remark
Poly Olefin Poly Ester Thermo. PolyUrethane
Dim'’s Thickness 0.409 0.372 0.346
standard deviation AP
of Thickness 0.021/0.034 0.017/0.031 0.011/0.029 /spec (avg thick*8.5% > Stdva)
Cross-section
(microscopy x300)
Eccentricity 0.31 0.16 0.21 0.32 0.22 035 > sqri(1-OminA2/GmaxA2)
(circle=0 < e <1)
Physical Tensile / Elongation
kg / %) 1.310 / 16.7 1.378 / 17.7 1.336 / 15.6
Denier
(9/9000m) 976 1,021 959




I Develop & Improve
MELSA - Coating yarn

04 Internal test report

2 Physical property_MELSA E3_Poly Olefin

B Raw mtrl for coating MELSA_Poly Olefin

MW Lab. No
B Color of raw materials

QT31-15045
Yellow B Prod. Date 2015-10-05
B Type of yarn 150/D B Tested Date 2015-10-06

2. Thickness test

Material

Redpoint : avg+10%
Thickness(mm, Measured by the microscope)

standard
AVG .
1 2 3 4 5 6 7 8 9 10 deviation
0.404 0.388 0.404 0.396 0.404 0.396 0.451 0412 0.396 0.443 0.409 0.021

MELSA Poly Olefin 150D

3. Physical test

Denier(g/9000m, Nike G94 R1) Tensile (kgf, Nike G99 RO0) Elongation(%, Nike G99 RO0)
963 | 981 | 981 | 981 | 972 1310 | 1330 | 1280 | 1310 | 1320

16.6 173 | 166 | 166 | 166

2
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MELSA - Coating yarn

3 Physical property_ MELSA E4_Poly Ester

1. Common data

04 Internal test report

B Raw mtrl for coating MELSA_Poly Ester B Lab. No QT31-15046
W Color of raw materials F.Volt B Prod. Date 2015-10-05
W Type of yarn 150/D B Tested Date 2015-10-06
2. Thickness test Redpoint : avg+10%
. Thickness(mm, Measured by the microscope) standard
Material 1 5 3 4 5 6 7 8 9 10 AVG deviation
MELSA _Poly Ester 150D 0.385 0.360 0.398 0.385 0.360 0.360 0.367 0.379 0.342 0.379 0.372 0.017
3. Physical test
Denier (g/9000m, Nike G94 R1) Tensile (kgf, Nike G99 RO0) Elongation (%, Nike G99 RO)
1017 | 1,035 | 1008 | 1017 | 1026 | 139 | 1360 | 1380 | 1370 | 139 | 186 173 18.0 17. X 17.3

4 5
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MELSA - Coating yarn

04 Internal test report

4 Physical property_MELSA _Thermo. Poly Urethane

B Raw mtrl for coating MELSA_Thermo. PolyUrethane MW Lab. No QT31-15046
W Color of raw materials Red B Prod. Date 2015-10-05
B Type of yarn 150/D B Tested Date 2015-10-06
2. Thickness test Redpoint : avg+10%
Material Thickness(mm, Measured by the microscope) . stapdgrd
1 2 3 4 5 6 7 8 9 10 deviation
MELSA_Polyurethane 150D 0.360 0.348 0.323 0.348 0.360 0.354 0.342 0.348 0.335 0.342 0.346 0.011
3. Physical test
Denier (g/9000m, Nike G94 R1) Tensile (kgf, Nike G99 RO) Elongation (%, Nike G99 RO)
954 | 954 | 963 | 963 | 963 1320 | 1360 | 1330 | 1340 | 1330 153 1650 ["™M153 | 15800 53
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MELSA - Coating yarn 04 Internal test report

5 Resistance of Peel off _By Hand

‘nail scrape’ test

We have developed the yarn
with polyester coating because
of strong cohesiveness between
PE(core yarn) and resin

~ MELSA_POLY ESTER
Hard to peel off

MELSA THERMO. POLY URETHANAE
Less than PE, much better than PO

> >

MELSA POLY OLEFIN

Eas _to peel off MELSA-E4 MELSA MELSA-E3
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MELSA - Coating yarn

Outsourcing

Production / QC

o

05 Quality Control Flow Chart

Standby to shipment

remark
I T | Acceptance
inspection Acceptance inspection
: QC team
Micrometer "
L In-process
Material in g inspection
d Test and
inspection after
& pick up
specimen

In-line process inspection

: Laser Scan
Micrometer
report into
ction line

Inspectio
produ

In process inspection
H@@
-] C Shot by microscope, ... 7
NV-GL jf KDNV-GI% ~— !
w

_ Check weight etc,

Finished goos

Final quality Inspection
Ware

- QC
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Thank you

SASSEMS
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