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The development history of artificial grass in China
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By the end of 1990s, artificial grass enters into Chinese market.
— imported grass
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In the beginning of 21st century, Taishan Group and Jiangsu Zhonglian begin to
produce artificial grass.
— Use material of imported fiber and tuft by themselves
PPV ARBE I T B
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The formation of artificial grass industry cluster.
—The industry base leaded by Taishan, CoCreation, Panda, MIE, Torch is founded.
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Domestic companies start the production of artificial yarn.

—Taishan, cooperated with ECUST, brings in the most advanced Extrusion machines
and Tufing machines in 2006. She begins to manufacture her own yarn.
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The application of artificial grass
--Application area

1990 &, I 1 51U KNG H I3

In 1990, around 10,000 square meters artificial grass
was installed in China.

1997 - 1999 4, N AR 2] 50 /5-F 5K

1997-1999, the applicating area increased to
500,000 square meters.

2000-2001 “F . H HARIA 2] 150 J5-F 5 KA A

e 2000-2001, it reached 1.5 million square meters
N s s

The most widely used application is sports ground
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The application of artlflc:lal grass
--Application scope
THBI K B B LR &g sl M H
At first, only used in the sports fields of universities and colleages
SN SANE S B DN TTE AV VAEE IR
Then, widely used in the playgrounds of primary and middle shools
N FH Y -
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Application scope:
-From soccer to hockey, golf, basketball, paddle, tennis, baseball fields and so on.
-Leisure application: Courtyard landscaping, safety surface of kindergarten and so on.

Nl Airport Ji& B¢ Courtyard 4 )Ll Kindergarden
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The Analysis of Product Quality
---The standard of artificial grass

FHOELE, FRENR
Imported grass, with high quality.
— KLy, NGEEIPEHOEZIITMARERR.
— At the begining of 21st century, artificial grass is A==
made from imported yarn, so it is of high quality. oA N RS 36 0 IE [ %K bR g
uyj_’\ﬁﬁ}’ )—DE‘%/TEE;/E GB/T 20394—2006
Fake grass appears, with low quality.
— BT KM, HRGSHERT K, LOKTEN,
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— As more factories enter into this area, some
companies who are irresponsible produced a lot poor

guality products,which result in market mass and
cutthroat competition.

EIPRMEH &
The introduction of artificial grass standards

Ly T R, 20065 RAT T A\ SRR AR i

Gymnastic artificial turf

1004

(G B/T 20394_2006) 2006-06-25 £ 75 2006-12-01 32
— In order to control the qualityt, the relavent authority 3 23

iIssues the National Standard of Artificial Grass in

2006.
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The analysis of product quality

o FOMEPET & A TEAR

e The factors that affect grass quality:
— ittt
-Anti-aging ability

— W RIERE

— Environment -friendly character

— ZRehRe
— comprehensive charateristics
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The analysis of product quality

o PRI R R

 The factors that affect Anti-aging ability
— PLZALTTI i 5t
— The quality of Anti-aging inhibitor

— PG HE
— The quantity of Anti-aging inhibitor

— PR RI PR
— The evaluation of Anti-aging ability
o LZATEIRIURRIN, P&, K
* The test of Anti-aging ability is expensive and needs a
long time cycle
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The analysis of product quality

o SCMIIRATAZR

 The factors that affact environment
— AL N
— Poor-quality chemical additive

H R

Heavy metal

ORIV

Environmental evaluation

o BNVIIRTI e, ALl

« Professional testing machines and testing institutions
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The analysis of product quality

LA TER

e The comprehenswe performance of artificial grass

PYEEAURE BE 5 2 SRR AL T R 7K P

Physical mechanical properties are similar with imported grass

M EE . SRR ISR ia s I Re A S i Fa b 5 3E O = ik 5 — € 28R .
On sports performance such as abrasion resistance,softness, the
products still need to be improved compared with imported products.
(ERARECR, ZRE L /R ANV AG A AE S T & i NG A A 7
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However, some large-scale companies have been devoted to the
R&D of high-quality products. And Leling Taishan Artificial Turf

Industry Co.,Ltd which is the subsidiary of Taishan Group is one of
the most prominent in China.



] O H B4 R
= im B it R - 4T ML BR
The R&D of Product
Current status of artificial grass industry

HAMESZE AR, RFENAR, PHKEEIE.
There are many turf companies in China, lack of finance and weak in R&D ability.
AT R EARSS . Ui AR BR A R AE = B B
R BB BSOS IH BRI, TR %8 RA80MK, AN T LIRA T a4k LA L1 %
AR R #HOEZBR SR FE LA = EIE,
They are in the perod of poor-quality and cheap turf producing.
The machines they use: most are refited from old carpet machines, the width can only
reach 80cm, 4m width will need a lot of additional work.
— The materials they use: imported yarn ,together with poor-quality yarn
TN B SR IR R, LI ERIESU T BRI T K LAE
The industry leaders such as Taishan Group and CoCreation etc. are devoting to
artificial turf R&D area.
- FExTpiEAGvERE . WEVERE. FEMERE, ABKBEE (IEE. W& - AN (EETA
A W) (B e #HAT R
- Aiming at improving anti—aging character, abration resistance and softness, we

give a large amount of investment on the machines, human resources, and other
facilities.
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The R&D of Product--Taishan Group
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:Taishan group
has built long term cooperating relationship with Shandong
University, ECUST, Beijing University of Chemical Technology,
Shandong academy of sciences sucessfully. It is helpful to the
application of science achievements in time, which makes Taishan
Group become one of the top and outstanding high-tech
enterprises in China.
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The R&D Development of Product--R&D of Taishan Group

ZINERIGEIT19784F, £ R ERGAEMTM T, Lid 302 4 AR ki) et
HEI RN AE MY A IR i g ) S 11 28 =]

Established in 1978, under the leadership of Mr Bian Zhiliang, Taishan Group has
becgme one of the influencial Group company in this industry after 30 years of hard
work.

PR MXPE BREFYE. SEfcaets . (@B asf . NGEHPE, W2 d Bias) i H 54%.

Products scope: XPE, carbon fiber, athletic sports equipments, fitting sports
equipments. artificial turf, online fitness sports, and so on.

ﬁ'fﬁ'%ﬁﬁj%l%@ﬁj’i*t@u E R R TREEA T R sh TAES,, RN Z
Nz B2 (IE2008%E b Hin s ) Faft s bl & uiit, fhB(E 11817

Now we have established National technology center, National engineering
technology center, and have become the sports equipments supplier of many sports
meetings(including 2008 Olympic Games). The value of Taishan brand has reached
11.8 hillion.
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R&D Progress--Research of Resin Modification

o HH: B3R NEEIEN EIP R SR 6 M R 1 bp B RBSRE™ 4% .
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The requirements for overall performance index of sports

artificial turf become more and more strict.

- FIRER—IEEFEMEFNRBRENESR A RIGREYIR

— Environmental requirement--Any heavy metal and polutant that harm

human health cannot be contained.

MEREZER—MRRE XN NER B EERE, B ERRTERRE

, T RIRESERBIENE B R EERER

Performance requirement--Artificial turf shall be without friction
damage to human body like natural grass, feel softer and more

comfortable, and have better elasticity

and proper friction performance.
— EAEARIEEASER
— Conventional domestic resin cannnot meet
the above requirements.




7= i BRI A 32 e —— % R Ut 5T

R&D Progress--Research of Resin Modification

WEEAEMAE (WAL J5, FEdHmEErtMmiE (g2 (REEIFFTRIMERER) K
ST . B RESER. WA, ik, RAHE T LEMMIE N ER, PASUER IR D%
ME TR, MELRIE T BmETRZRE R, ERABERFFEK 7B ANEEFRLT
FAEBE T Al
The modificaiton is performed through adding appropriate resin(resin 2, to offer
certain required performance) in the selected resin (resin 1). After repeated
experiment, test and screening, the formula system with domestic resin as main part
and modified resin as suppliment is finally selected, which not only ensures the
overall performance of turf, but also substantially reduces the cost, laying the
fou&?ﬁ\gon of spread and promotion of artificial turf.

¥ HE 1

P S AR AC T Yt Rl A
Sl 2 Moditied Spinning Test Qualified
B 1 | resin formula

HE LW, fiE. Wk
Repeated experiments, ANEH
screening and test Disqualified

Modfier
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R&D Progress--Application Research for Anti-aging Agents

H 5 I FTZ AL TR IR LR SRR WGH . BRRGISE & B2 i . XS b 2BIF, ik
REGHIRET, SREMAIRES, ML —ERIFRE YR,

At present, the conventional anti-aging additives mainly consist of synthetic chemicals,
such as UV absorber, screening agents and others, which always bring environmental
pollutions to some degree, no matter in the process of combination or application.

AR TG B R RON— F A ZAHE R, (EAEZRHIB LA M EGURI LR, ME
FERAT & B LR, BORIEA DS, THEERREIER . ZRYMKNA, B> TEN
Aﬁiwi%ﬁﬁﬁﬁﬁkrﬁﬁ% A E RS R P NMERIEE, R T .

Taking advantege of its size effect -the reflex action towards ultraviolet,

is used as the main anti-aging material. Comparing with the current popular
syntheticHAKS, it effects not inferiorly but better in UV resisting.This application not only
reduces the toxic polution of organic synthetic chemicals but lessens the harm to human
body during application. Thus, it achieves protection of environment.

KT IR TR S M2k

Nano Anti-UV Mineral Materials
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R&D Progress--Application Research for Processing
Agents

o BEF T BRI IR NG F L M RE IR .
e Study the effects of various additives on artificial yarn
performance

— BEIA R RAZ, R AR R4S AR A 45 IR AR, R
JERATPIE D AT AN SED IR . AR TE B TN, R,
EE, RBH MR

— Change the crystallization level and shape of resin by
adding different , then make physical
property analysis and test, finally select the effective
additive to acheive the best performance of yanrs and turf.

JA% 5
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R&D Progress--Research for Stretching Process

EEPR T ANEEFFHEREE LZZRBRR,
Mainly study the relationship between artificial turf performance and the
process.
MR LT, BRMERARSRHES, HZRREARKERE, REHENAH
YRR LB, AT SRS R R, REREHRERNLZ, FZHFE
NEFE R ERHEX.
Adjust stretching process to change the different crystallization forms of resin
and give them different properties, then make physical property analysis for
turfs with different perforr>==< out comprehensive performance test,
finally choose the best KEF \e requirements of artificial turf.

7 F e

Improve

SE AT Hr 1B AL
-




= im BB % 33 R
hi 22 T. 2 Vs kgt

R&D Progress--Stretching Process VS Performance
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R&D of Products--Research of Soft Yarn

o BRFR T RRELMEL T MAM L Z . Wi 7E WP —e
I FERZRYER R, R NG 22 B R fe ik B BT R BCR
, AFEEREIN. £Fi&.
Study of soft yarn. By
adding certain molecular weight of soft resin in conventional
resin, softness of artificial yarns achieve better effect and
feels soft and comfortable by hand.

R E 22 NG EHESoft

yarn of artificial turf
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R&D of Product--Research of Durability

NRF|NEELPR AT AL, BRI NEE LR 1 RE#T ¥ 25|
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In order to improve durability of artificial turf, many domestic
enterprises involves in various researches of of
yarn. We carry out large quantities of experiments from resin selection
to resin modefication. At present, under the test method of FIFA new
concept, our artificial yarn can bear up to 40,000 times wear almost
without any jags.

Lisport® B 4RAL Lisport Wear-resistance Machine
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R&D of Product--Recycling of Artificial Turf
o BIWEAFHERNEESFHRSAANE, TEEEE, AMEHHARY&RTF SR,

« Recycling is the best way to improve the value of turf, achieve energy-saving and then
promote environmental protection.
— BWHEER)ME, mEMELE FE—ROYRIEANER AR, @dphe s s
LGB BYWE RGBS . XEMNEEFEEEHERNE, NEEFFHEE
AR B RBEAT I TR

: To use materials that belong to same variety with yarn
ingredients as main ingredient, after modificaiton, both yarns and coating

materials have better cohesiveness. When service life ends, these artificial turf
can be entirely reclycled and reused after clearance.

- HRILZBIRRERIZ, duttBRWERNAE BT,

— Coating process: Through changing coating process to improve recycling method.




7= i R

Product Testing

NG SR TR H b= i Pt 28402 ae 70, E b BI8 A Bkl 75 v 2
fEHUV-ARAT A4k, FEETUANZH, X0 5K KRRk T
AME, THBEHB.

Test item of artificial turf: The common testing
method used internationally is achieving artificial aging with UV-
A, taking more than 4 months, which is inconvenient for timely
testing and also cost a lot.

QUVAuig £ HALQUV Accelerated Aging Instrument
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Product Testing

B 22 LB AT e R A B R —F R TR BRI,
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Our testing is carried out by
.Though it also costs a lot, the test period is greatly
shortened, shortening from more than 4 months to a couple of work days.

X—FERINAH, BIIARHEENERESMHNIETRIE IR BIEETER
o T EXT B MPEAL A SHETH . HELIE N IZTT IR .

By this testing method, it's necessary to explore the anti-UV data of existing
anti-aging agents in various resins, and to study the combination of various
anti-aging agents. So date collecting is the difficulty of this method.
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Industry Outlook of Artificial Turf
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Artificial turf is widely used for its advantages, such as unique
wearther resistance, economical efficiency in maintainance, water

saving, no pesticide and 24 hours using etc. From 1960s to now,
during nearly 50 years, it increases with double-digits speed every
year.Now all kinds of artificial turf are sold and installed upto nearly
100 million sgm globally every year.

fEE NRBFIESHE &, A RREZEINENEREE ERFRIEH, FENE
NEBEIFFRERERE, N&EFEPTHE ORI H i B .

With the popularity of human sports and the permission of playing
soccer on artificial turf, as well as the extension of artificial turf
application, artificial turf will maintain its rapid increase.
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Industry Outlook of Artificial Turf
o NEFEFRKES:

e Future trends of artificial turf:

— G PURSMRRETPRAKIESS, R R KK R

. UV-resistance will be great enhanced and wear-resistance
will be also greatly improved.

FHETIE: MEEBE R, RRNEEBRRNEFSENRKTE, SA

H ik 14 BE BE N 58 36
. With the popularity of sports, the future turf with

higher pile height will be softer and more comfortable, and its contact
performance with human will be more perfect.
AT ESIEAF A BEE IR IR B ET A, ] BN IE SR R RAT
WGBS

. As the earth's resources gradully exhaust, recycling
artificial turf will become the trend in this industry in the future.

AFEHZRANEEPEEIHAFRNS R, BEINEe&ERNMNA.
will show different
characteristics and suit their application better.
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Thank you!




