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1 Introduction to Taparan® Para-aramid %) TAYHO

1.1 About Taparan®

Taparan® |s the brand name of pars-aramid as manufacturered by Yantal Tayhoo
Para-aramid belongs to the aromatic polyamide family. The full name Is ploy (p-phenylans Rigldness of polymer chain structure and trans-configuration give high regularity to
terephthalamide), abbreviated as PPTA or Aramid-L Taparan® para-aramid, |ts molecules are connected by strong hydrogen band.

Malecular Formula of Taparan® Parg-aramid G
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Hydragen Band of Taparan® Para-aramid

High rigldness of molecules and extended-chain configuration enable Taparan®

para-aramid 1o have a unigue of high strength, high Js and
excellent thermal stabillty.
Ta * para id has good reslstance to ordinary organic solvents and salt

solutions but poor to strong ackd and strang alkaline. It shows the best fatigue
reslstance and dimensional stabllity among all organic fibers. It |s sensative to UV
{ultraviolet) light and should be prohibited from direct exposure to the sunlight.

Taparan® Filament
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1.2 Development of Taparan®

03

o)
Introduction to Taparan® Para-aramid %% TAQyHO

In 1998, the study and research wark on para-aramid started,
In 2004, Project of "RE&D of pilot para-aramid flament & pulp” sponsored by Shandong Province, -
In Z00E, the pilet Fne of 100 tfa started-up.

In 00E, Project of "Research on p-aramid engineering tech, & application tech,” sponsored by 863 program

af China SIPO.

In 2011, the commercial line of 1,000 tfa started.

1.3 Certificates

Taparan® para-aramid does not contaln substances that are harmiful
to human hesith or the environment.

Here are the Osko-Tex Standard 100 certficate and 5G5 test repors.

"ISE 865
865 Som et ) 1 Frai

Taparan® Para-aramid Production Line 55 Test Repans to Tigeran®
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1.4 Products of Taparan®

Taparan® para-aramid includes following items: filament, twisted filament, staple, spun yam,
shortcut and pulp.

m Taparan® Twisted Filament m Taparan® Pulp

- A..

m Taparan® Filament m Taparan® Spun Yarn w Taparan® Staple m Taparan® Shortcut
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2.1 Technical Specifications 2.2 Thermogravimetric Analysis

Taparan® 529 is available in B40dtex, 930dtex, 1110dtex, 1670dtex, 2200dtex, 3300dtex and 6600dtex. The thermogravimetric analysis of Taparan® para-aramid is done with reference to [5011358:1997. As

It consists of four types, namely 5235, 529T, 525F and 529R. Among them, 5295 is the standard type. Types of RN I XS T PR Tt et ok S SR B e i

5297, 529F and 529R are recommended to be used in areas of ballistic protection, optical fiber cables and

automobile rubber hoses, respectively. TGA Curve of Taparan® Para-aramid

Yellow thread:
Specifications of Taparan® 529 (1110dvex)
Samsle: GEMRDOS0GHTY oA Piler . IGEMRESONOMT N TGADDETE.001
Ttems Unit 5297 5298 529F 5295 e Bl P Dot 37.4hy-2000 1
Insirumant: TSA 0500 V20 7 Bulld 32
Cross Section Round Round Round Round 100
Density glem? 144 144 144 144
CV of Linear Dansity{1) % +32 +2 $32 437 srinti s
Tenacity at Break ohfdtex =210 =20.5 =19.5 =135
1 5587 20.90% Losa
CV of Tenacity at Break k.1 =48 4.9 =50 50 2
Elongation at Break % 4405 35410 25410 35410 £
5SS TG 30 00% Loss
€V of Elangation at Break % =5.0 =5.0 =50 =50 i'
Elastic Modulus GPal2] a5+ 10 90+ 15 =95 80+ 15 o
Ol Pick-up % 09403 0LB+0.2 0B+02 08402
Moisture Regain % 25415 15415 25£15 Z5+15 Uit
Specific Electric Resistance a 106 108 1098 109
Thermal Shrinkage{3} % =02 =0.2 =02 =02 : T -
et 200 ) B0 B00
Degraded Tem.(4) c =500 =500 =500 =500 Tomporsiure (°C) [T P ——
Limited Oxygen Index (LO) % =29 =29 229 =19
Temperature range; S0~B00C
Notas: Rarmp: 10 'C fmin
{1) €V of Linear Density is measured on the basis of Nominal Linear Density, Nz: 100 mi/min

{2) 1 GPa = 6.9 cN/dtex
{3) Testing conditions for Thermal Shrinkage: 15 mins under 150°C
(&) Degradation test is done under Ny atmosphere.
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2.3 Chemical Resistance

The chemical resistance of Taparan® para-aramid is tested under a wide variety of chemical agents at
different temperatures and over different periods of time. The results are shown as follows,

Chemical Resistance of Taparan® Para-aramid

chemical | Cancentration (%) | Temperature () | Timefhe) | Effect on Beeaking Strength

(Continued)

TGA Values of Taparan® Para-aramid

Acids
Teal Ham Result Acetic acid 93 21 20 Mone
Inifial dacompasition femparsturs (C) 5378 m ': ﬂ :; 1:;“ :;T.
= a
m:::: :_3 m Formic acid %0 n 100 Degraded
Farrmic acld 40 21 10000 Moderate
Wight loss 30% (T) 569.7 Formmic acid 50 59 100 Degraded
Wight loes 50% ('C) 7118 Hydrechloric scid a7 21 20 Mane
Hydrochioric scid 10 1 100 Severe
Temperature rangs: SO-B00'C Hydrochloric acld 10 m 10 Degraded
Ramp: 10°Cimin Sulfuric acid 10 21 100 Mone
Ne: 100mUin Sulfuric acid 10 2 1000 Moderate
Sulfuric acid 10 100 10 Severs
Sulfuric acid 70 21 100 Moderate
Nitric acid 1 21 100 Slight:
Nitric acid 10 1 100 Severe
Nitric acid 70 21 20 Severe
Nitric acid 10 21 100 MNane
Nitric acid 10 21 1000 Slight
Phospheric acid 10 99 100 Severe
Oxalic acid 10 99 100 Severe
Hydrabromic acid 10 1 1000 Severe
Hydroflearic ackd 10 21 100 None
salicylic acid 3 99 1000 Mone
Benzolc acid 3 99 100 Severe
Salicylic acid 3 99 1000 MNone
Chramic acld 10 i 1000 Severe
Note:
® None: Strength loss less than 10% m Slight: Strength loss between 11-20%

® Moderate: Strength boss between 21- 40% ® Severe: Strength boss between 41-80%
® Degraded; Strength loss between 81-100%
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Chemical Resistance of Taparan® [Continued) Chemical Resistance of Taparan® (Continued)
Chamical | Concentration (%) | Temperature (°C) | Timahr) | Effect on Breaking Strength Chemical Concentration (%) |‘rampmmm{‘c] | Time(hr) | Effect on Breaking Strength
Alkali Salt Sofutions
S e T S T T N T
Caustic Sodium 50 I 0 Nane Cupric Sulfute 3 i E Moderate
Caustie Sodlum 40 21 100 None Ferric Chloride 3 g9 110 Severs
Caustic Sodlum 1 21 1000 Severs Sodium Chiorlde a 21 1000 Naone
SSRGS ’“ - 288 NETace Sodium Chlorlde 10 29 100 None
Caustic Sodlum 10 100 10 Severe T
Ammenium Hydroxide 285 21 0 Mone
Ammenium Hydroxide 28 21 1000 Naone Benzaldehyde 109 n 1000 None
Organic Solvent Linsead Oil 100 1 1000 None
::;‘“ 100 1 20 None FHenal 5 21 10 None
ne 100 21 100 None
— s . = i HydrouypHenal 100 121 10 Nane
Methonal 100 2 1000 None Faraffinoil 100 59 10 None
Carban Tetrachlaride 100 21 20 None Ll St e At N
Chlorosthylens 100 21 0 None Seawater 100 21 7500 None
Benzene 100 A1 1000 Nane Brine 5 21 20 None
Ll 100 21 20 Hone Running Water 100 100 100 Nane
Digthyl Ether 10 1 1000 MNone
Ethanol 100 e 100 None Formalin 10 21 1000 None
Ethylene Glycol 50/50 59 1000 Moderate il i — i lione
Fresn 100 B0 500 Nane Brake Fluid 100 113 100 Moderate
Kerosene 100 &0 500 None Cottonseed Oil 100 21 1000 Nane
Gasoling 100 21 1000 MNane
Dichloromethans 100 21 0 Nane Mote:
Methyl Ketone 100 21 0 MNane
Chigroethylene 100 ag 10 T B None: Strength loss less than 10% ® Shght: Strength loss between 11-20%
Toluene 100 71 0 None ® Moderate: Strength loss between 21-40% ¥ Severe: Strength loss between 41-80%
Dirnethyaniline 100 21 20 Mane ® Degraded: Strength loss between 81-100%
Pentanal 100 21 1000 Nang
Mote:
® Mone: Strength loss less than 10% | Slight: Strength loss between 11-20%
® Moderate: Strength loss between 21-40% ® Severe: Strength loss between 41-80%

m Degraded: Strength loss between 81-100%
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2.4 Heat Resistance

Degradation can occur when Taparan® pare-aramild is exposed to strong acids or strong alkalis. The

stronger the acld or alkall s, the greater the loss in tenacity. Ackdic conditbions cause more sevare

““EI daegradation than kasic conditions. At neutral gH, the filament tenacity remains virtually unchenged
200 )
B0 m'c! after exposure at 65 T for 200 days.

= a00c|

2.6 Stress-Strain Behavior

Residual eracly (3)
=
/
f
J‘I

=) The stress-straln test on Taparan® filament 1110dtex & done sccording to GIB 993-80, testing length
40 of 250mm and stressing speed of 30mm/min.
0 2 @ & 0
Heating fime [hrs)
Effect of Elevated Temperatures on the Tenacity of Taparan® Para-aramid :::
The abowve Fig. shows tenacity changes of Taparan® para-aramid at increasing temperatures and over different ;203
periods of heating tme. The tenacity remains about the same after heating for 80 hours at 100°C. 180+
Z im0
E: 1407
2.5 Effect of pH on Taparan® Para-aramid g 1207
Bd Residus! Tenacity va pH Value 1;*:
52 T 80+
- 40
* 80 20
- n .
BB~
E 1 () Dispacement{mm )
i m_
m_
Stress-Strain Behavior of Taparan® Filament 1110dtex
u.—
g #
f I T I I I T
2 4 8 B 10 12 14
pH Value

Effect of pH on the Tenacity of Taparan® Para-aramid

13 Topmear® i vhe Reghanied Ty Mark of Vel Taghs ddwenoes Maiasab Co 500 14
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3.1 Taparan® Pulp

m Types of Taparan® Pulp
Taparan® pulp Is made from Taparan® filament [1.5 dpf) by high fibrillaton. It Is mainly used for friction and

Hbﬂl.. - 'WEHIE w.
sealing materals, composites and aramid paper.
1628 Moderate Short Sealing, Composites, Paper
1427 High Short Sealing, Composites
1820 High Maoderate Sealing, Friction
2820 Moderate Long Friction

m Characteristics of Taparan® Pulp

hverage Length 0.5~15mm
Specific Aren 5~12 mifg
Maisture content E.0= 2 0%
Color Yellow

Maote: Wet pulp is available with water contant of 40-60%.

B Test Report of the Specific Surface Area of Taparan® Pulp

m Taparan® Pulp

m SEM of Taparan® Pulp

A5 Taperae® e Reghiered Trade Mark of Yol Tayhe Adwsnoed Maie-ab Co kg 16



m Taparan® Staple

3.2 Taparan® Staple

Taparan® staple fiber is cut from the crimped filament. It is available in lengths of 38mm, S1mm and 76mm.
Duee to its good properties in high strength, high modulus, heat resistance and cut-proof, it is widely used for
thermal resistant nonwovens, Spun yarns, Covering yams, atc.

Characteristics of Taparan® 5taple Fiber

17 Tepsrar® e Reghuered Trsde Mark of Yarcal Taghs ddfasnien Mok Co.kig

3.3 Taparan® Shortcut

Taparan® shortout i cut from Taparan® filament by spedial cutting tech. It is available in lengths of

1mm, 3mm and 6mm. It can be used for engineering plastics, friction materials, reinforcement
materials and aramid paper,

Characteristics of Taparan® Shortout




4 Applications of Taparan® Para-aramid

4.1 Reinforcement Materials

Taparan® para-aramid is widely used in
construsction and building materials, rubber
products, optial fiber cablas, etc.

® Bullding and bridge construction
= Tire cord and fabrics

® Hoses and belts

= Optical fiber cables

® High-strength ropes

4.2 Personal Protection

Taparan® para-aramid can be used in some special applications which call for ballistic protection,
cut-resistance and heat protection. |t is the best choice of personal profective materials.

= Ballistic vests, helmets and armoring products

® Cut-resistant gloves
® Heat-resistant protective apparels

19 Tapmrar® o iee Regiiered Trads Murk of Ve Taghs Adwsnoed dgiesa b Co G0 0
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4.3 Composites

Taparan® para-aramid is widely used in composite materials, often in combination
with resin or rubber to dramatically reduce weight and increase effective load.

B Alrcraft cabin and engine cowlings

= Radomes

m Outer shells of high-speed trains, automobiles, yachts and vesseis
B Wind-driven fan blades

® Circult boards

4.4 Friction & Sealing

Taparan® para-aramid can be used for fiber-relnforced fricdon materials to
provide Increased wear resitance. Sealing parts made from it are suitable for

high temperature working conditions.

m Breke pads
m Clutch dics
®m Gaskets
= Packings

21 Tapmear® o iee Regihiered Trads Murk of Ve Taghs Adssnoed b giesa s Co o0 2
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4.5 Sports Equipments and Others

Taparan® para-aramid is popular for sports equipments and other reinforcement

materials by composition,
= Skiing kits = Gaolf clubs + i
]
B Tennis rackets B Racing helmets .
® Racing apparels ® Fishing rods =
® Industrial paper r__- r Mo Ko
e Balling At
[
Mepal &
L]
Incia
Myanmar If:' gy
L]
Traiand
-
Camizocla
L]
5.1 Technical Support 5.2 Business Contact

bir. Zhaoming Qiu Dept. of Overseas Sales

Tel: 0086-535-6956317 Tel: M085-535-6371770, 6955012

Fax: D0B6-535-6956812 Fax: D0B6-535-6955253

Emall : rmaytu@sina.com Email: export@tayho.com.cn

Hitp:/ fweww. tayho.com.cn
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