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演示者
演示文稿备注
This presentation is the DuPont Engineering Polymers Product Portfolio.
designed by the Product Specialists here�at ATC




DuPont Engineering PolymersDuPont Engineering Polymers 
Product PortfolioProduct Portfolio

HTN HTN 高温尼龙高温尼龙

ZytelZytel®® DMX DMX 尼龙尼龙

MinlonMinlon®® 矿物增强尼龙矿物增强尼龙

DelrinDelrin®® 聚甲醛聚甲醛

HytrelHytrel®® 热塑性聚酯弹性体热塑性聚酯弹性体

VespelVespel®® polyimidepolyimide

 型材型材

ZeniteZenite®® LCPLCP

 液晶聚合物液晶聚合物

RyniteRynite®® PETPET

 热塑性饱和聚酯热塑性饱和聚酯

CrastinCrastin®® PBTPBT

 热塑性饱和聚酯热塑性饱和聚酯

®® Registered trade name of DuPontRegistered trade name of DuPont

ZytelZytel®® 尼龙树脂尼龙树脂

演示者
演示文稿备注
Over the next two hours, we intend to give a brief overview of what these products offer in terms of their:
basic nature,
features,
advantages and limits,
standard and specialty product lines, and
typical applications.



热塑性塑料的类别划分热塑性塑料的类别划分

ZeniteZenite®®

LCPLCP

无定型聚合物无定型聚合物 结晶聚合物结晶聚合物

通用塑料通用塑料

工程塑料工程塑料

特种聚合物特种聚合物

TeflonTeflon®® & Tefzel& Tefzel®®

FluoropolymersFluoropolymers

HytrelHytrel®®

ThermoplaThermopla 
stic stic 

PolyesterPolyester
ElastomerElastomer

VespelVespel®®

PIPI ZytelZytel®®

HTNHTN

ZytelZytel®® & Minlon& Minlon®®

PolyamidePolyamide
DelrinDelrin®®

PolyacetalPolyacetal

CrastinCrastin®® & Rynite& Rynite®®

PolyesterPolyester

POM
PA

PETPBT

PC

PPO

PSPS

ABSABS PMMAPMMA

SANSAN
PVCPVC

PPPP--GFGF PEPE--UHMWUHMW

PPPP PEPE--HDHD
PEPE--LDLD

PSU
PES

PPSU

LCP
PTFE
PI

HPPA

TPE

®® Registered trade name of DuPontRegistered trade name of DuPont

演示者
演示文稿备注
This chart reviews the General Classification scheme of thermoplastics.
broad range of commodity-type polymers are at the bottom of the triangle
specialty polymers are at the top
engineering polymers bridge the gap.

All of the DuPont EP resins are within the crystalline engineering polymer or specialty areas.



尼龙由杜邦公司的尼龙由杜邦公司的
 Wallace Hume Carothers Wallace Hume Carothers 

于于 19341934--19351935发明发明,, 
并于并于19381938年投入商业化应用年投入商业化应用..

ZytelZytel®® / Minlon/ Minlon®® 尼龙树脂尼龙树脂

演示者
演示文稿备注
In the spring of 1935, Carothers finished his systematic study of diamine-dibasic acid pairs to make the best polyamide for a synthetic textile fiber.
Nylon was first commercially used as filaments for toothbrush bristles in 1938. 
Nylon hosiery was first sold in 1939.
The first nylon plastic parts were electrical coil bobbins molded in 1941. 



什么是尼龙什么是尼龙??


 
尼龙又名聚酰胺尼龙又名聚酰胺,,是分子结构中含有下列重是分子结构中含有下列重

 复酰胺基团的聚合物复酰胺基团的聚合物
 

––

Nylon = Polyamide = PANylon = Polyamide = PA

酰胺基团酰胺基团

HH OO

NN CC

演示者
演示文稿备注
Key point:
Any resin that is referred to as a nylon MUST contain the amide group:







and it must be repeated within the chain.



尼龙的化学结构尼龙的化学结构

缩聚反应合成缩聚反应合成 –– 脂肪族尼龙脂肪族尼龙

二元胺二元胺
 

+  +  二元酸二元酸

聚合聚合
 

水解水解

聚酰胺聚酰胺((尼龙尼龙) + ) + 水水

在二元胺与二元酸中含有的碳原子的数目决定了尼龙的名称在二元胺与二元酸中含有的碳原子的数目决定了尼龙的名称

演示者
演示文稿备注
1.	Key point to make is that this is a reversible reaction, and at melt temperature in the molding machine, resin degradation will occur if the moisture level is too high.

2.	The aliphatic nylons do not have a benzene ring in the diacid.

3.	Diamine - means 2 (-NH2) groups
	Diacid  -  means 2 (-COOH) groups
  	   on the molecule



Nylon (PA) Nylon (PA) -- 不同种类的尼龙不同种类的尼龙

PA 66/6PA 66/6PA 66/6

PA 6PA 6PA 6
PA 66PA 66PA 66

PA 612PA 612PA 612

特殊类别特殊类别特殊类别

PA 12PA 12PA 12

PA 11PA 11PA 11HPPAHPPAHPPA

演示者
演示文稿备注
Main DuPont type is PA66, followed by PA612.
Specialties include: modified (toughened), reinforced, plasticized, and flame retardant grades.
Nomenclature, e.g. PA 66
1st 6 represents carbons in diamine (HMD)
2nd 6 represents carbons in diacid (adipic)



Nylon Nylon –– 
具有以下突出的性能具有以下突出的性能



 
强度强度, , 韧性韧性



 
耐化学性耐化学性



 
耐热性耐热性



 
易于成型易于成型

演示者
演示文稿备注
Example:  Automotive application -
(a)	strong/tough parts that resist impact and abuse long term
(b)	resistance to auto fluids, e.g., fuels, oils, greases, etc.
(c)	near the hood parts
(d)	high productivity needs in molding



具有突出的尺寸稳定性具有突出的尺寸稳定性
和耐化学性和耐化学性

具有卓越的具有卓越的
韧性韧性

具有优越的耐热性具有优越的耐热性,,
吸水性小吸水性小

具有突出的刚性和强度具有突出的刚性和强度

刚性与韧性的刚性与韧性的
完美结合完美结合,,具有具有

极好的尺寸稳极好的尺寸稳
定性定性

可快速成型可快速成型,,
流动性好流动性好

MinlonMinlon®® ZytelZytel®® STST

ZytelZytel®®
HTN
HTN

High
High

Productiv
ity

Productiv
ity

Zytel
Zytel®®

PA 612
PA 612

GRZ
GRZ

ZytelZytel®®
DMXDMX

Unique CharacteristicsUnique Characteristics

杜邦公司的杜邦公司的ZytelZytel®® 尼尼
 

龙的性能特点龙的性能特点



 

强度强度, , 韧性韧性



 

耐化学性耐化学性



 

耐热性耐热性



 

易于成型易于成型

““行业领头羊行业领头羊””

演示者
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(a)	Zytel®  HTN for higher chemical, moisture, and temperature resistance than PA66 needs
(b)	ST, modified for supreme impact resistance
(c)	PA612, less moisture pick-up and chemical sensibility
(d)	DMX, less dimensional change, good flow, low warpage
(e)	High productivity resins represent a growing family based on high flow technology 
(f)	Minlon®, economy, low warpage
(g)	GRZ, strength/stiffness



尼龙改性手段尼龙改性手段


 

热稳定热稳定


 

成核促进成核促进


 

光稳定光稳定


 

抗水解抗水解


 

增韧增韧


 

阻燃阻燃


 

增加润滑性增加润滑性


 

增加刚性增加刚性:: 

玻纤玻纤
 

矿物矿物
 

MinlonMinlon®® 

KevlarKevlar®® 纤维纤维

演示者
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(a)	HS, longer thermal stability
(b)	Nucleation, faster crystallization
(c)	UV stabilizers, screen/protect nylon from UV radiation
(d)	Hydrolysis stabilizers, to minimize water attack
(e)	Tougheners, to achieve extra impact resistance
(f)	Flame retardants, to reduce flame sensitivity
(g)	Lubricants, to provide easy plasticization and mold release
(h)	Reinforcements, to improve strength & stiffness




ZytelZytel®® / Minlon/ Minlon®® 

在汽车上的应用在汽车上的应用



 
RadiatorsRadiators散热器散热器



 
Air intake manifoldsAir intake manifolds 
空气进气喉空气进气喉



 
Rocker coversRocker covers摇杆盖摇杆盖



 
Wheel coversWheel covers轮轮

 圈盖圈盖



 
Fans / shroudsFans / shrouds 
风扇风扇//



 
SilencersSilencers消音器消音器

演示者
演示文稿备注
From top:
(a)	end tank radiator, GRZ; operating temperatures at 120ºC
(b)	air intake manifold, GRZ; operating temperature at 100ºC; peak 120ºC
(c)	rocker covers, GRZ
(d)	wheel covers, Minlon® 12T; 80ºC peak temperature
(e)	fans/shrouds, Minlon® 22C
(f)	VW turbo charger silencer, HTN51G35HSL; operating temp 160ºC, peak 175ºC



ZytelZytel®® / Minlon/ Minlon®® 

在电子在电子//电器中的应用电器中的应用



 
TransformerTransformer 
componentscomponents变压器部件变压器部件



 
ConnectorsConnectors接插件接插件



 
Coil bobbinsCoil bobbins线圈骨架线圈骨架



 
EncapsulationsEncapsulations密封件密封件



 
Wall socketsWall sockets墙壁插座墙壁插座

演示者
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(a)	transformer bushing well, HTN51G35HSL coil bobbin, Zytel® 70G33L
(b)	 coil bobbin/covers of transformers, Zytel® 70G33L
(c)	individual plug connector, Zytel® ST801 BK, 101 NC
(d)	 fuel injector, 2-way connector, DMX61G15H
(e)	 coil bobbin for furnace blow motor, Zytel® 132F
(f)	stator coil encapsulation, Zytel® 101L + coil bobbin, Zytel® 70G33L
(g)	 receptacle/plate, Zytel® 101



ZytelZytel®® / Minlon/ Minlon®® 

在其他行业的应用在其他行业的应用



 
Chain saw partsChain saw parts链锯部链锯部

 件件



 
Bicycle wheelsBicycle wheels自行车轮自行车轮

 圈圈



 
FastenersFasteners紧固件紧固件



 
Cable tiesCable ties扎带扎带



 
Furniture partsFurniture parts家具部家具部

 件件



 
Garden hoseGarden hose 
connectorsconnectors橡胶软管链接橡胶软管链接



 
Sports equipment运动

 器材

演示者
演示文稿备注
(a)	hand guard chain saw, Zytel® 70G30L
(b)	bicycle wheel, Zytel® 8018
(c)	zip-it wall fastener, Zytel® 70G33L
(d)	cable ties, Zytel® 101F
(e)	chair arm, gas injection, coinjection, Zytel® 70G30 inside + Zytel® FN outside
(f)	garden hose connector, Zytel® ST801
(g)  roller skate wheel hanger, Zytel® 80G33L



DuPont DuPont 尼龙的种类尼龙的种类 / / 规格规格

6666 66 66/666/6 612612 HTN51HTN51 HTN52HTN52
BasicBasic 101101 151151

LubricatedLubricated 101L101L 7331F7331F 151L151L 
101F101F

Heat StabilizedHeat Stabilized 103HSL103HSL 153HSL153HSL

Hydro. Resist.Hydro. Resist. 122L122L

High Prod.High Prod. FE3756FE3756

ToughTough 408408 FE18502FE18502

Super ToughSuper Tough ST801ST801 ST811ST811

FlexibleFlexible柔曲柔曲

 

FN714FN714 FN727FN727 
FN718FN718

PlasticizedPlasticized 301P301P 91AHS91AHS 350P350P

Flame RetardantFlame Retardant FR15FR15

DMX, STDMX, ST DMX ST601HDMX ST601H

NylonNylon
TypeTypeZytelZytel®®

GradeGrade



DuPont DuPont 尼龙的种类尼龙的种类 / / 规格规格

6666 66 66/666/6 612612 HTN51HTN51 HTN52HTN52

Glass ReinforcedGlass Reinforced 70G70G 73G73G 74G74G 77G77G 51G51G 52G52G

Mineral Reinf.Mineral Reinf. 11C4011C40 FE16501FE16501 
10B4010B40

Min, GRMin, GR 22C22C FE6228FE6228 
20B20B

T, GRT, GR 71G71G

ST, GRST, GR 80G80G 82G82G

DMX, GRDMX, GR DMX 61GDMX 61G

FR, GRFR, GR FR50,FR50, FE19015FE19015 FR51GFR51G FR52GFR52G

FR, MinFR, Min FR70M30V0FR70M30V0

ST, MinST, Min 12T12T

NylonNylon
TypeTypeZytelZytel®®

GradeGrade



DelrinDelrin®® 聚甲醛树脂聚甲醛树脂

DelrinDelrin®® acetal acetal 由杜邦在由杜邦在 5050年代末年代末
 

期发明期发明..

演示者
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Delrin® is an acetal homopolymer, and was the first acetal resin to be commercialized. 
Delrin® offers an excellent balance of desirable properties that bridge the gap between metal and ordinary plastics. 




Acetal Acetal –– 均聚甲醛和共聚甲醛在结构上的区别均聚甲醛和共聚甲醛在结构上的区别

higher crystallinity
& mechanical properties

lower crystallinity

Hydrogen atom
Hydrogen bonding

Oxygen atom
Carbon atom

HH HH HH OO
|| || || ||||

CHCH33 –– O O –– CC –– O O –––– CC –– O O ……..…… CC –– O O –– CC –– CHCH33
|| || ||

HH HH HHnn

均聚均聚

FormaldehydeFormaldehyde
moleculemolecule

共聚共聚
Comonomer groupComonomer group

Formaldehyde molecules

H H H  H H H H H
| | |  | | | | |

CH3 – O – C – O  ––– C – C – O –– C – O  ––– C – C – O – ……. – C –  C – OH  
| | |  | | |  | |

H H H  H H H H Hn n

演示者
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Acetal is a relatively simple polymer - the repeat unit is a formaldehyde C-O. 
Acetal copolymer also contains the formaldehyde C-O unit, but in addition contains a small amount of a second monomer.
This is enough to significantly reduce the crystallinity by disrupting the regular chain layout as seen on the bottom chart. 
For acetal, higher crystallinity generally results in higher mechanical properties.



聚甲醛的典型性能聚甲醛的典型性能

优点优点::


 

无须增强，天生具有极高刚性无须增强，天生具有极高刚性



 

在广泛的温度范围内具有高韧在广泛的温度范围内具有高韧

 性性



 

使用温度范围广使用温度范围广



 

抗疲劳性能好抗疲劳性能好



 

抗蠕变性好抗蠕变性好



 

尺寸稳定性好，吸水率低尺寸稳定性好，吸水率低



 

耐化学性和耐燃油性好耐化学性和耐燃油性好



 

摩擦系数小摩擦系数小



 

有有FDA FDA 认可认可



 

可提供抗可提供抗 UV UV 等级等级



 

具有极好的染色性具有极好的染色性

局限性局限性::


 

大的长期使用温度大的长期使用温度 <90; <90; 
 大的短时耐热温度大的短时耐热温度< 120 < 120 °°CC



 

无阻燃等级无阻燃等级



 

抗水解性不够好抗水解性不够好 ((热水热水))



 

缺口敏感性差缺口敏感性差



 

可抗强酸和强碱可抗强酸和强碱

常用于替代常用于替代::


 

金属金属 ((重量重量, , 耐磨性耐磨性, , 耐腐蚀耐腐蚀))


 

聚酰胺聚酰胺 ((尺寸稳定尺寸稳定))

演示者
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These are some of the features of acetal polymers as a family:
They have the highest stiffness (or modulus) of any unreinforced polymer
largely due to their highly crystalline nature
They have good impact strength or toughness from�-60°C on up
do not have a distinct glass transition temp, so there is no dramatic drop in modulus or impact at a given temperature
Acetals have no chemical groups that absorb high amounts of water
The upper service temperature is limited to the range of 80-100°C for continuous use, depending on the exact environment.  Excursions to higher temperatures (~120°C) for short periods are often tolerated quite well
Notice that some of the advantages are highlighted by color and in italics - these features are ones in which Delrin® acetal homopolymer is superior to acetal copolymers or that acetal is particularly strong in.



均聚甲醛和共聚甲醛在性能上的区别均聚甲醛和共聚甲醛在性能上的区别

71
65

25

10 13
7

00

2020

4040

6060

8080

100100

拉伸强度拉伸强度
((MPa)MPa)

屈服点伸长率屈服点伸长率
(%)(%)

冲击强度冲击强度
((kJ/m2)kJ/m2)

3100

2700

模量模量
((MPaMPa))

Delrin® 100

高粘度共聚甲醛

演示者
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Tensile strength is ~10% greater and is maintained at higher environmental temperatures.  The same is true for modulus.
Although elongation at break is higher for copolymer, elongation at yield is higher for homopolymer.



聚甲醛的改性聚甲醛的改性



 

增加结晶程度增加结晶程度



 

低磨耗低磨耗



 

增韧改性增韧改性



 

抗抗UVUV性性



 

玻纤填充及增强玻纤填充及增强



 

抗静电抗静电



 

挤出挤出

–– 成型周期短，收缩小成型周期短，收缩小
–– 机械强度更高机械强度更高

–– 增加润滑性增加润滑性
–– 减少与金属减少与金属&&塑料接触时的磨损塑料接触时的磨损

–– 增加强度和模量增加强度和模量
–– 可抵抗更高的温度可抵抗更高的温度

–– 抗抗 紫外线紫外线

–– 在受紫外线照射时保持强度在受紫外线照射时保持强度

–– 提高冲击强度提高冲击强度
–– 低模量，高弹性低模量，高弹性

–– 管，棒及型材的挤出管，棒及型材的挤出
–– 可进行机加工可进行机加工

–– 碳黑填充改性碳黑填充改性
–– 抗静电剂的使用抗静电剂的使用

演示者
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Acetals, like most other engineering polymers, can be modified to even further enhance certain properties.  
There are a wide variety of grades available which have special additives to give better and more uniform crystallization (or nucleation) and modification
can help processing by achieving faster cycle times and lower mold shrinkage
but also can provide better mechanical properties and even better chemical resistance particularly in fuels and alcohols



DelrinDelrin®® 聚甲醛材料的标准等级聚甲醛材料的标准等级

Highlighted grades are new commercial offerings.

““100100”” ““300300”” ““500500”” ““900900”” ““17001700”” // 
““27002700””

高粘度高粘度,, 中中--高高
 

中中

 
低粘度低粘度,, 超高超高

 高冲击高冲击

 
粘度粘度

 
粘度粘度

 
高流动高流动

 
流动流动

通用级通用级

 
100100 500500 900900 

高性能等级高性能等级

 
II 100II 100

高成型高成型

 加工性加工性

 
100100PP 500P500P 900P900P 1700P1700P

Enhanced ELEVENEnhanced ELEVEN 111P111P 511P511P 911P911P 
111DP111DP 311DP311DP

共聚物共聚物

 
27002700

挤出级挤出级

 
II 150 SAII 150 SA II 550II 550 
II 150 EII 150 E

演示者
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The standard Delrin® product line is broken up into 4 flow ranges - from the “100”s with highest viscosity (and thus highest molecular weight) and also highest inherent impact resistance to the very low viscosity, high flow “1700” grades.
The Delrin® “ELEVEN” series have been developed is an expansion to the Delrin® “P” series
offers the same excellent thermal stability of the “P” grades, with the high mechanical properties of the classic grades, but with a crystallization enhancement for faster and more uniform crystallization and lower shrinkage.
Relatively new grades are designated by the color and italics of the code.



DelrinDelrin®® 甲醛材料改性等级甲醛材料改性等级

Highlighted grades are new commercial offerings.

Flow SeriesFlow Series ““100100”” ““300300”” ““500500”” ““900900”” ““17001700””

冲击改性冲击改性

 
超韧超韧

 

100 100 STST 
中中--高韧性高韧性

 

500 500 MTMT 
增韧改性增韧改性

 

500 500 TT

UV UV 稳定稳定

 
标准标准UVUV稳定稳定

 

107107 507507 
超高超高UVUV稳定性稳定性

 

127 127 UVUV 527 UV527 UV 927 UV927 UV 1727 UV1727 UV

Glass Glass -- 高刚性高刚性

 
填充填充

 

570570 
增强增强

 

510 510 GR, 525 GRGR, 525 GR

抗静电等级抗静电等级

 
增强增强

 

300300ASAS 
增韧增韧

 

300300ATAT

低磨损低磨损

 
TeflonTeflon®® PTFE FibersPTFE Fibers 100 AF100 AF 500 AF500 AF 
TeflonTeflon®® PTFE PTFE MicropowderMicropowder 500 TL500 TL 

510 MP, 520 MP510 MP, 520 MP 
KevlarKevlar®® AramidAramid ResinResin 100 KM100 KM 
Internal ChemicalInternal Chemical 500 CL500 CL 900 SP900 SP 

500 AL500 AL 911 AL911 AL

演示者
演示文稿备注
The specialty grades are shown on this chart.  Delrin® “100ST” is the premium super-tough grade with impact technology that only DuPont can offer.  It is the toughest acetal - homopolymer or copolymer - on the market today.
new grade, Delrin® “500MT” was recently introduced.
The two new UV grades are high flow grades which are particularly suited for interior automotive parts.
Two new glass-reinforced grades have been added, with even higher stiffness and strength, and elevated high temperature use.
A broad line of low wear / low friction grades can provide a resin for almost every countersurface.



DelrinDelrin®® 

的主要应用的主要应用


 

GearsGears齿轮齿轮



 

ConveyorsConveyors传送机传送机



 

Small wheelsSmall wheels小轮小轮



 

Clips & snapClips & snap--fitsfits夹子夹子



 

SpringsSprings弹簧弹簧



 

BearingsBearings轴承轴承



 

Aerosol valvesAerosol valves气雾阀气雾阀



 

Video tape reelsVideo tape reels录音带盘录音带盘



 

Ski bindingsSki bindings雪橇固定雪橇固定



 

LightersLighters打火机打火机



 

PumpsPumps泵泵



 

Zippers and bucklesZippers and buckles拉链扣具拉链扣具



 

Irrigation systemsIrrigation systems灌溉系统灌溉系统



 

Kitchen appliancesKitchen appliances厨房用具厨房用具



 

Office automation Office automation 
equipment componentsequipment components办公办公

 自动设备自动设备

演示者
演示文稿备注
One of the largest single areas for applications is in all kinds of gears - from small, critically dimensional gears in times and office automation, to heavy-duty gears, window-lift gears, and garage door openers.
Conveyors are made by linking together chain segments.
Clips, buckles and snap-fitted parts are also perfect for Delrin® due to its high strength and elongation at yield.
Ski bindings is an important industry in Europe - the high viscosity, high impact grades modified for additional UV resistance are usually used here.
PHOTOS:	conveyor links�	gears�	ski bindings�	zippers�	buckles�	lighter bodies





 

Fuel system componentsFuel system components燃料系统部件燃料系统部件



 

Safety system components, seat belt partsSafety system components, seat belt parts安全安全

 系统部件系统部件



 

Clips, fasteners, control switchesClips, fasteners, control switches夹子，紧固件夹子，紧固件

 ，控制开关，控制开关



 

Door handle, door systems componentsDoor handle, door systems components门把手门把手



 

Window guidesWindow guides车窗栏线车窗栏线



 

Loudspeaker grillesLoudspeaker grilles喇叭格子喇叭格子



 

Heavy loadHeavy load--bearing gears inbearing gears in 
small motors (window lifts,small motors (window lifts, 
seat adjusters, wipers)seat adjusters, wipers)重力承载齿轮重力承载齿轮



 

Interior, colorInterior, color--matched trimmatched trim内饰件色调内饰件色调

DelrinDelrin®® 

在汽车中的应用在汽车中的应用

演示者
演示文稿备注
Delrin® is also used in a wide variety of automotive applications.
Parts of Delrin® are designed for fuel applications because of fuel/alcohol resistance, toughness, and dimensional control.
High impact resistance and UV stability is a reason for selecting Delrin® in many safety system components.
PHOTOS:	automotive interior door handles�	window lift guide gears�	clips and fasteners�	fuel systems - fuel sender



RyniteRynite®® PETPET 
热塑性饱和聚酯热塑性饱和聚酯

RyniteRynite®® PET PET 是杜邦公司生产的热塑是杜邦公司生产的热塑
 性饱和聚酯材料的注册商标性饱和聚酯材料的注册商标..

 RyniteRynite®® PET PET 所能提供的等级均为玻所能提供的等级均为玻
 纤纤//矿物改性等级矿物改性等级..

OO OO
ll ll

–– CC – – CC – OOCCHH22 CCHH22 OO ––
n

演示者
演示文稿备注
All PET compositions for injection molding contain a filler due to the way PET crystallizes.  The formula for PBT differs only in the number of CH2 groups in the alcohol.  For PBT there are four since 1,4-butanediol is the alcohol.



PET PET 饱和聚酯饱和聚酯
 

–– 性能性能

优势优势::



 

刚性刚性



 

冲击强度冲击强度



 

高温下的尺寸稳定性高温下的尺寸稳定性.. 
(155/200(155/200°°C)C)



 

高温下的颜色稳定性高温下的颜色稳定性



 

耐耐UVUV性能性能



 

抗蠕变性抗蠕变性



 

阻燃性阻燃性



 

电绝缘性突出电绝缘性突出 ((class F)class F)


 

表面光泽好表面光泽好



 

易着色易着色

局限性局限性::



 

长期在水中的使用温度长期在水中的使用温度 < < 
5050°°CC



 

耐酸性耐酸性



 

无食品接触许可无食品接触许可

常用于替代常用于替代::



 

金属金属 ((重量重量,,腐蚀等腐蚀等))


 

热固性材料热固性材料

 
((回收性回收性))



 

PBT  (PBT  (耐温性及颜色稳定性耐温性及颜色稳定性.).)


 

尼龙尼龙

 
((耐温性及尺寸稳定性耐温性及尺寸稳定性))

演示者
演示文稿备注
The key differentiating properties for Rynite® are stiffness, dimensional stability at high temperatures, color stability at high (150-160°C) temperatures and high surface gloss for filled resins.  PET is easy to make flame retardant so these products make up a large portion of the product line.
Key limitations are hydrolysis resistance.  Applications in water above 50°C should be avoided.  
FDA approval is not easily done due to the complex nature of the formula for these products.  Rynite® can be used in cooking applications such as appliances where food contact is only incidental.
Replaces metal and thermosets where lighter weight and part consolidation is possible.
Replaces PA and PBT where higher heat is needed.  Replaces PA where moisture absorption of PA is a problem.



RyniteRynite®® PETPET 
与与 PA66 PA66 和和 PBT (30% GF)PBT (30% GF)的性能对比的性能对比

UL Relative
Temperature Index, ºC

158158
150150

130130

9090 8888

6666

150150
140140

130130

00

5050

100100

150150

200200

TensileTensile
StrengthStrength

StiffnessStiffness

PET 30% GFPET 30% GF PBT 30% GFPBT 30% GF PA66 30% GFPA66 30% GF

演示者
演示文稿备注
A comparison of three properties to differentiate PET, 66-nylon and PBT all 30% glass reinforced.



RyniteRynite®® PET PET 改性种类改性种类


 
冲击改性冲击改性


 
阻燃阻燃


 
颜色稳定颜色稳定


 
增强增强:: 

–– 玻纤玻纤
 –– 玻纤玻纤 / / 其他玻纤类材质混合其他玻纤类材质混合

 –– 矿物矿物 / / 玻纤混合玻纤混合

演示者
演示文稿备注
The standard methods to modify Rynite® PET.  Impact modifiers and reinforcements can be done at the same time.




RyniteRynite®® PET    PET    标准等级标准等级

Choose from among more than 30 standard grades!

20% 20% glass fiberglass fiber RyniteRynite®® 520520 
通用通用

 
30% 30% glass fiberglass fiber RyniteRynite®® 530530 

级级

 
45% 45% glass fiberglass fiber RyniteRynite®® 545545 
55% glass fiber55% glass fiber RyniteRynite®® 555555

冲击冲击

 
15% 15% glass fiberglass fiber RyniteRynite®® 415HP415HP 

改性改性

 
30% 30% glass fiberglass fiber RyniteRynite®® 408408 
35% glass fiber35% glass fiber RyniteRynite®® SST35SST35

低低

 
35% 35% glass/micaglass/mica RyniteRynite®® 935935 

翘曲翘曲

 
40% 40% glass/micaglass/mica RyniteRynite®® 940940

15% glass fiber15% glass fiber RyniteRynite®® FR515FR515 
30% glass fiber30% glass fiber RyniteRynite®® FR330FR330 

阻燃阻燃

 
30% 30% glass fiberglass fiber RyniteRynite®® FR530FR530 

改性改性

 
43% 43% glass fiberglass fiber RyniteRynite®® FR543FR543 
43% glass fiber/flake43% glass fiber/flake RyniteRynite®® FR943FR943 
45% glass fiber/mineral45% glass fiber/mineral RyniteRynite®® FR945FR945 
46% glass fiber/flake46% glass fiber/flake RyniteRynite®® FR946FR946

演示者
演示文稿备注
Standard Product line.  Numbering system follows filler content in most products.



RyniteRynite®® PET    PET    特殊等级特殊等级

Choose from among more than 30 specialty grades!

PCRPCR 30% glass fiber30% glass fiber RyniteRynite®® PCR130PCR130 
(Post(Post 45% glass fiber45% glass fiber RyniteRynite®® PCR145PCR145 
ConsumerConsumer 35% glass fiber/mica35% glass fiber/mica RyniteRynite®® PCR135PCR135 
RecyclateRecyclate)) 30% glass fiber (impact modified)30% glass fiber (impact modified) RyniteRynite®® PCR108PCR108

15% glass fiber15% glass fiber RyniteRynite®® 515CS515CS 
Color/HeatColor/Heat 30% glass fiber30% glass fiber RyniteRynite®® 530CS530CS 
StableStable 15% glass fiber (flame retardant)15% glass fiber (flame retardant) RyniteRynite®® FR515CSFR515CS 

30% glass fiber (flame retardant)30% glass fiber (flame retardant) RyniteRynite®® FR530CSFR530CS

15% glass15% glass RyniteRynite®® 815ER815ER 
EncapsulationEncapsulation 30% glass30% glass RyniteRynite®® 830ER830ER 

30% glass/flame retardant30% glass/flame retardant RyniteRynite®® FR830ERFR830ER

Low warp/platingLow warp/plating RyniteRynite®® RE5131RE5131 
Low warp/high dielectric strengthLow warp/high dielectric strength RyniteRynite®® RE5231RE5231 

SpecialtySpecialty Low warp/25% fillerLow warp/25% filler RyniteRynite®® LW425LW425 
ResinsResins Low warp/good impactLow warp/good impact RyniteRynite®® RE5309RE5309 

14% glass fiber/toughness14% glass fiber/toughness RyniteRynite®® RE5234RE5234 
45% glass fiber/wide processing window45% glass fiber/wide processing window RyniteRynite®® RE5279RE5279

演示者
演示文稿备注
Specialty grades.
New resins are the PCR resins which are based on 100% post consumer recyclate PET (bottle resin).
Resin modification is easy to do, so special grades can usually be made



RyniteRynite®® PETPET 
的主要应用的主要应用



 
Oven handlesOven handles烘箱把手烘箱把手



 
Lamp socketsLamp sockets灯座灯座



 
Motor encapsulationMotor encapsulation 
马达密封马达密封



 
Coil bobbinsCoil bobbins线圈骨架线圈骨架



 
Windshield wipers Windshield wipers 风风

 挡刮水器挡刮水器



 
Transformer housingsTransformer housings 
变压器外壳变压器外壳



 
ConnectorsConnectors接插件接插件



 
CoversCovers盖盖



 
IronsIrons电熨斗电熨斗



 
AutoAuto ignition systemsignition systems汽汽

 车点火系统车点火系统

演示者
演示文稿备注
Some applications:
Top right to bottom left. (typical resins but could be others as well)
Oven control panel, door handle and door vent. (color stable grades)
Electrical lamp socket (FR530 and/or other ‘FR’ products)
Electrical bobbins (530 and/or FR530)
Lamp housing (Fr530 and/or other ‘FR’ products)
Wiper arms for automotive(530 and/or 935)
Transformer parts (530, 545)



CrastinCrastin®® PBTPBT

CrastinCrastin®® 是杜邦公司生产的是杜邦公司生产的PBTPBT产品的注册产品的注册
 商标商标..

DuPont DuPont 于于19931993年收购了年收购了 Ciba Ciba GeigyGeigy的的 PBT PBT 
业务以后更进一步的扩大了其业务以后更进一步的扩大了其PBTPBT产量产量..

演示者
演示文稿备注
Crastin® is DuPont’s offering in PBT.  After acquiring Ciba’s business in the early 1990’s, very strong growth led to extension of the product line into the Americas and construction of a new plant in Europe in the mid-90’s.  In the late 90’s we’ve added a new plant in the United States and are extending the product line into Asia.  In less than a decade we have become a global supplier a comprehensive product line. 




PBTPBT热塑性饱和聚酯热塑性饱和聚酯 -- 性能性能

优势优势::



 

强度强度



 

刚性刚性



 

抗蠕变性抗蠕变性



 

电性能电性能



 

低吸湿性低吸湿性



 

热膨胀系数小热膨胀系数小



 

易于实现阻燃改性易于实现阻燃改性



 

耐化学性好耐化学性好



 

表面光泽高表面光泽高

局限性局限性::


 

在在 > 70 > 70 °°CC度的水中的长期使用性度的水中的长期使用性



 

耐酸及醇等化学品耐酸及醇等化学品



 

缺口敏感性缺口敏感性

常用于替代常用于替代::



 

金属金属

 
((重量重量,,腐蚀腐蚀))



 

尼龙尼龙

 
((尺寸稳定性尺寸稳定性))



 

聚甲醛聚甲醛 ((耐温性耐温性))

演示者
演示文稿备注
The advantages of PBT are similar to those of PET - the difference is PET is a higher performance resin with higher strength and stiffness and better toughness while PBT is a higher productivity resin in that it is easier to mold.  Low creep, excellent electrical properties and low moisture growth make PBT a good candidate for applications in the electrical/electronics industries.  
PBT like all polyesters will react with water at elevated temperatures and is sensitive to acids and alcohols.  It’s also fairly brittle and is very notch sensitive.  
PBT is used to replace metals to save weight and reduce corrosion.  It is also more dimensionally stable than nylon and heat ages better than acetal. 



PBT PBT 的改性手段的改性手段


 

冲击改性冲击改性


 

阻燃阻燃


 

无定形聚合物无定形聚合物


 

增强增强
 –– 玻纤玻纤

 –– 矿物矿物

演示者
演示文稿备注
PBT is typically modified with tougheners, flame retardants and amorphous polymers.  Glass fiber and mineral are common reinforcements



CrastinCrastin®® PBT  PBT  –– 标准规格标准规格

TypeType ModificationModification ProductProduct

非增强非增强

 
标准等级标准等级

 
S600F10S600F10 

流动性好流动性好

 
S610S610 

超韧超韧

 
ST820ST820

玻纤增强玻纤增强

 
15% 15% GlassGlass SK602SK602 
20% Glass20% Glass SK603SK603 
30% Glass30% Glass SK605SK605 
45% Glass45% Glass SK608SK608

无增强的无增强的

 
标准等级标准等级

 
S660FRS660FR 

阻燃改性阻燃改性

 
超韧超韧

 
ST830FRST830FR

玻纤增强的玻纤增强的

 
15% 15% GlassGlass SK652FR1SK652FR1 

阻燃等级阻燃等级

 
30% 30% GlassGlass SK655FR1SK655FR1

演示者
演示文稿备注
Crastin® PBT resins are available in both unreinforced and glass reinforced versions.  ST820 is a super tough grade which is no break in notched Izod testing; ST830FR is its flame retardant counterpart.
Our standard products tend to be higher performance resins than competitive counterparts in that mechanical properties tend to be a little higher.  They are also high productivity resins since they generally cycle faster.




CrastinCrastin®® PBT  PBT  –– 特殊规格产品特殊规格产品

FeatureFeature ModificationModification ProductProduct

抗水解抗水解
 

15% 15% GlassGlass HR5015FHR5015F 
等级等级

 
30% 30% GlassGlass HR5030FHR5030F

高流动高流动
 

15% 15% GlassGlass HF672FRHF672FR 
的阻燃等级的阻燃等级

 
30% 30% GlassGlass HF675FRHF675FR

低翘曲低翘曲

 
40% 40% G/MG/M LW617LW617 

30% G/M 30% G/M -- FRFR LW685FRLW685FR

低比重的低低比重的低
 

20% 20% GlassGlass LW9320LW9320 
翘曲等级翘曲等级

 
30% 30% GlassGlass LW9330LW9330 

20% Glass 20% Glass -- FRFR LW9320FRLW9320FR 
30% Glass 30% Glass -- FRFR LW9330FRLW9330FR

演示者
演示文稿备注
DuPont is in the process of pushing the envelope in PBT resins.  New products are being developed to overcome some of the limitations of PBT.
For example, hydrolysis resistant grades designed to extend the life of PBT in hot, humid environments like underhood automotive applications have been developed.  These resins can pass the requirements of USCAR Class 4 connector designs.  They are also toughened and have enhanced flow.
Flow is a general problem with PBT resins.  We introduced high flow flame retardant resins to allow for thinner wall sections in connectors.  These resins have mechanical properties comparable to competitive ‘standard flow’ resins.  In addition to longer flow lengths, reduced cavity pressures lead to longer tool life.
By reinforcing with mineral as well as glass, the part distortion problems associated with glass reinforced resins can be eliminated.
We also have developed some amorphous polymer allows which reduce overall shrinkage and mold into flatter parts than standard GR PBT resins.  Lower specific gravity is an added plus.






 

ConnectorsConnectors接插件接插件



 

Relays and switchesRelays and switches继电继电

 器和开关器和开关



 

Small electrical motorsSmall electrical motors 
小电机马达小电机马达



 

Lamp socketsLamp sockets灯座灯座



 

SpotlightsSpotlights聚光灯聚光灯

CrastinCrastin®® PBTPBT 
的主要应用的主要应用



 

Consumer GoodsConsumer Goods生活生活

 消费品消费品



 

Furniture knobsFurniture knobs家具家具

 按钮按钮



 

Oven knobsOven knobs烘箱按钮烘箱按钮



 

Housings and coversHousings and covers 
外壳和盖外壳和盖



 

BracketsBrackets支架支架

演示者
演示文稿备注
As one might expect from the key advantages of good electrical properties, dimensional stability and high strength and stiffness combined with low creep, Crastin® PBT is widely used in the electrical industry.  Unreinforced grades have outstanding surface appearance and are easy to color which allows them to enjoy broad applicability in consumer goods.  Low warp grades do well in housings and brackets.



CrastinCrastin®® PBT PBT 
在汽车中的应用在汽车中的应用


 

Clips and fastenersClips and fasteners夹子和紧固件夹子和紧固件


 

Electrical connectorsElectrical connectors电子接插件电子接插件


 

Ignition system partsIgnition system parts点火系统部件点火系统部件


 

Small electrical motorsSmall electrical motors小电机马达小电机马达


 

Exterior door handlesExterior door handles车门外把手车门外把手


 

Head lamp reflectorsHead lamp reflectors照明灯反射器照明灯反射器

演示者
演示文稿备注
The same characteristics lead to application of�non-flame retardant resins in the automotive industry.  



ZeniteZenite®® LCPLCP

ZeniteZenite®® 又名又名 LLiquid iquid CCrystal rystal PPolymer olymer 
(LCP), (LCP), 即液晶聚合物即液晶聚合物..

它是一种各向异性的它是一种各向异性的,,强度极高的芳香强度极高的芳香
 族聚酯类产品族聚酯类产品, , 具有很高的结晶性具有很高的结晶性. . 

演示者
演示文稿备注
Zenite® is a liquid crystal polymer resin.  It is anisotropic, self-reinforcing, and is based on an aromatic copolyester which has high crystallinity.



LCP LCP 的性能的性能

优势优势::



 

是刚性是刚性, , 韧性和强度的完美结合韧性和强度的完美结合



 

低吸湿性低吸湿性



 

尺寸稳定性尺寸稳定性



 

使用温度高使用温度高



 

耐辐射性好耐辐射性好



 

出色的耐化学性出色的耐化学性



 

天生具有阻燃性天生具有阻燃性



 

低的线形热膨胀系数低的线形热膨胀系数

局限性局限性::



 

熔接痕强度差熔接痕强度差

演示者
演示文稿备注
This chart shows the advantages of all LCP resins. These are… etc.

Buildup:
The potential limitation for all LCPs is that they have weak weldline.  Most of the time, this can be overcome by careful positioning of the weldline.




杜邦生产的杜邦生产的ZeniteZenite®® LCP LCP 树脂的性能树脂的性能

优势优势::


 

高流动高流动, , 成型加工性好成型加工性好



 

独特的高独特的高 HDT HDT 和出色韧性的结合和出色韧性的结合



 

低吸湿性低吸湿性



 

尺寸稳定性好尺寸稳定性好



 

高使用温度高使用温度

 ((UL electrical RTI 240UL electrical RTI 240°°C)C)


 

高耐辐射性高耐辐射性



 

出色的耐化学性出色的耐化学性



 

天生具有阻燃性天生具有阻燃性



 

低线形热膨胀系数低线形热膨胀系数



 

回料允许使用比例高回料允许使用比例高

常用于替代常用于替代::


 

其他的其他的 LCP:LCP: 
–– 更短的生产周期更短的生产周期

 –– 更好的流动更好的流动

 –– 更高的更高的 HDTHDT


 

陶瓷陶瓷 ((重量重量, , 韧性韧性))


 

PPSPPS



 

热固性材料热固性材料

演示者
演示文稿备注
In addition to the advantages for all LCP resins shown on the previous 2 charts, this chart highlights the advantages that are particular to the Zenite® LCP resins.  These advantages are:
	1.  high flow & easier processability
	2.  high service temperature, UL electrical RTI�     of 240°C, Class R for encapsulated systems
	3.  high level of regrind usage
Buildup:
Zenite® LCP replaces Vectra, particularly A130 and C130 due to shorter cycle, better flow and higher heat resistance.
It also replaces ceramics based on weight and toughness, PPS on the basis of better fill and eliminating secondary operations, and thermosets based on cost and ease of processing.



ZeniteZenite®® LCP  LCP  –– 
标准等级标准等级

GlassGlass MineralMineral 
reinforcedreinforced reinforcedreinforced HDTHDT 

TypeType %% %% °°CC ZeniteZenite®®

通用级通用级

 
3030 260260 61306130LL 
4040 272272 6140L6140L

矿物增强矿物增强

 
3030 240240 63306330

耐高温耐高温

 
3030 290290 71307130 
4545 295295 71457145LL

玻纤玻纤//矿物混合矿物混合

 
1010 2020 32243224LL 
1010 3030 3226L3226L

低成本低成本

 
3030 227227 31303130LL

248248

演示者
演示文稿备注
Zenite® is available as a general purpose glass filled material, mineral reinforced, high temperature, mineral/glass, and a low cost version.  The specific products are… etc.



高性能热塑性工程塑料概述高性能热塑性工程塑料概述

ZeniteZenite®®

LCPLCP

100100

125125

150150

175175

200200

225225

250250

200200 250250 300300

PA66PA66

PETPET

PBTPBT
ZytelZytel®® HTNHTN
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Heat Deflection Temperature at 1.8 Heat Deflection Temperature at 1.8 MPaMPa, , °°CC

演示者
演示文稿备注
This chart shows the excellent heat resistance for Zenite® LCP. 
The left axis shows the UL Relative Temperature Index, which is representative of the long-term heat resistance of the product and the lower axis shows the Heat Deflection Temperature, which is a measure of the short-term temperature response of the products.
As you can see, the Zenite® outperforms PPS (polyphenylene sulfide) and all of our other Engineering Polymers.



不同压力下的蛇形流动测试不同压力下的蛇形流动测试

ZeniteZenite®® 71307130

ZeniteZenite®® 61306130

XydarXydar®® G330G330

VectraVectra®® A130A130

VectraVectra®® E130E130

VectraVectra®® C130C130

XydarXydar®® G540G540

XydarXydar®® G930G930

28 28 MPaMPa 90 90 MPaMPa

VectraVectra®® is a registered trademark of is a registered trademark of TiconaTicona.   .   XydarXydar®® is a registered trademark of Amoco.is a registered trademark of Amoco.

演示者
演示文稿备注
This chart shows the excellent flow of Zenite® compared to a number of competitive resins.
The left of the chart used an injection pressure of 28 MPa and the right half shows an injection pressure of 90 MPa.
At the bottom of the chart in yellow, you can see the Zenite® 6130 and 7130.  The flow for the 28 MPa is roughly 4-5” and the 90 MPa is roughly 9-10”.
As you can see, all of the competitive materials have less flow than Zenite®.



E/E IndustryE/E Industry电子电气电子电气



 

ConnectorsConnectors接插件接插件



 

Lamp socketsLamp sockets灯座灯座



 

Coil bobbinsCoil bobbins线圈骨架线圈骨架



 

Electrical motorsElectrical motors马达马达



 

Fiber optic connectorsFiber optic connectors光纤光纤

 接插件接插件



 

FusesFuses保险丝保险丝



 

Circuit board componentsCircuit board components 
线路板部件线路板部件

ZeniteZenite®® LCPLCP的主要应用的主要应用

Automotive:Automotive:汽车汽车



 

SensorsSensors传感器传感器



 

Coil bobbins Coil bobbins 线圈骨架线圈骨架



 

Components to:Components to: 
–– Ignition systemsIgnition systems点火点火

 系统系统

 –– PumpsPumps泵泵
 –– Power trainPower train传动系传动系

演示者
演示文稿备注
This chart shows some of the major applications for Zenite®.
Top photo is light reflector.
2nd photo shows lighting components.
3rd photo shows various coil bobbins and coil forms.
4th photo shows Conan connectors.




HytrelHytrel®® 热塑性聚酯弹性体热塑性聚酯弹性体

HytrelHytrel®® 是一种热塑性是一种热塑性 醚醚--酯酯 类弹性体类弹性体,,
综合具有橡胶和塑料的性能综合具有橡胶和塑料的性能..

易于按照常用的塑料的加工方法进行成型易于按照常用的塑料的加工方法进行成型, , 
如注塑如注塑, , 挤出挤出, , 吹塑等吹塑等..

演示者
演示文稿备注
Hytrel® is a thermoplastic ether ester elastomer with properties like rubber and mechanical performance of plastics.
Its ease of processing leads to a unique combination of properties providing cost reduction, performance, and design flexibility.
Hytrel® was the first of this class and was introduced by DuPont in 1972, and has been the leader in its category.



HytrelHytrel®® :  :  tthermoplastichermoplastic--eetherther--eester ster eelastomerlastomer

A tailorA tailor--made molecule that fits your needsmade molecule that fits your needs

HytrelHytrel®® TPEE ( TEEE)TPEE ( TEEE)

((polyester)polyester)Hard segmentHard segment

((polyether)polyether)Soft segmentSoft segment

From Shore D30From Shore D30

flexural modulusflexural modulus
4,000 4,000 psipsi

flexural modulusflexural modulus

To Shore D82To Shore D82

175,000 175,000 psipsi

演示者
演示文稿备注
Hytrel® is a block copolymer with polyester hard segment or hard block and polyether soft block.  Its SAE designation is TEEE.  The hard segment gives the polymer its strength and load bearing characteristics, while the soft segment gives the rubber-like character or flexibility.
One unique difference between Hytrel® and other engineering polymers that DuPont offers is the fact that most resin offerings in the Hytrel® family are made by changes in the molecular level.  The product line offers resins from durometer hardness of 30 D, which falls in rubber hardness scale of about 75 A, all the way to shore hardness of 82 D, which falls on Rockwell hardness of about 104 R.  Thus, these resins bridge the gap between rubber and stiff engineering polymers.



TPE TPE 的性能的性能

优势优势::



 

弥补了橡胶和刚性的工程塑弥补了橡胶和刚性的工程塑

 料之间的空缺料之间的空缺



 

Offering with broad range Offering with broad range 
of physical propertiesof physical properties



 

Processing versatility & easeProcessing versatility & ease


 

Post processing easePost processing ease



 

高冲击强度高冲击强度



 

出色的抗疲劳性出色的抗疲劳性



 

使用温度范围广使用温度范围广



 

出色的耐有机溶剂性出色的耐有机溶剂性

局限性局限性::


 

耐耐UVUV性性



 

耐极性溶剂耐极性溶剂



 

耐划伤性小耐划伤性小

常用于替代常用于替代::


 

橡胶橡胶((易于成型易于成型, , 回收使用回收使用, , 
系统成本低系统成本低, , 更好的性能更好的性能))



 

TPU (TPU (成型加工更容易成型加工更容易))


 

Metals (Metals (部件一体化设计部件一体化设计))

演示者
演示文稿备注
Some featured advantages of thermoplastic ether ester elastomers are…  (left side of table) etc.
Some limitations of them are their lack of UV or weathering resistance.  DuPont does not recommend their use in direct outdoor applications without proper protection.  Painting gives them adequate protection against direct sunlight.
Being a polyester, it has the inherent disadvantage against hot water and polar fluids due to hydraulitic attack.
The soft grades of Hytrel® do suffer from poor scratch and mar resistance.
They have replaced rubber due to process ease, recycling edge, and system cost reduction.  Prime example: CVJ boot.  One has to keep “redesign” in mind, though.
Hytrel® at times replaces TPUs at similar hardness/stiffness, due to processing ease.
Hytrel® has replaced metal in various applications by component integration and redesigning the “spring” functionality into “single shot” part design.



Properties, Features & BenefitsProperties, Features & Benefits 
性能特征和优点性能特征和优点



 
Exceptional flex fatigue over broad temperature rangeExceptional flex fatigue over broad temperature range（很宽温度范围抗挠曲）（很宽温度范围抗挠曲）



 
Energy management via desirable toughness, resilience, and impacEnergy management via desirable toughness, resilience, and impact t 
characteristicscharacteristics（通过增韧，回弹，和耐冲击特性达到能量监控）（通过增韧，回弹，和耐冲击特性达到能量监控）



 
Good chemical resistanceGood chemical resistance（良好的抗化学性能）（良好的抗化学性能）



 
Tailored performance via broad range of physical propertiesTailored performance via broad range of physical properties（典型的拉伸特性（典型的拉伸特性

 ））



 
Easily Easily processibleprocessible via most thermoplastic processing  techniquesvia most thermoplastic processing  techniques（通过成型技（通过成型技

 术术 易加工）易加工）

 

(injection / rotational / blow molding,(injection / rotational / blow molding, 
extrusion / melt casting / thermal forming etc.)extrusion / melt casting / thermal forming etc.)



 
Single step thick and thin moldingSingle step thick and thin molding厚薄一次成型厚薄一次成型



 
No plasticizersNo plasticizers不需要增塑不需要增塑

演示者
演示文稿备注
Hytrel® resins show….�     �   (see list)

Give cost reduction by component integration
No plasticizers to interfere with “post” processing steps, e.g. painting, adhesion, etc.



产品种类产品种类

TypeType ProductsProducts

通用级通用级

 
G3548W/G3548LG3548W/G3548L G4774/ G4778 G4774/ G4778 
G4074/ G4078WG4074/ G4078W G5544G5544

高性能高性能

 
40564056 55565556 

等级等级

 
40694069 63566356 
45564556 72467246 
55265526 8238 8238 

特殊等级特殊等级

 
30783078 HTR6108 HTR6108 
HTR4275BKHTR4275BK HTR5612BKHTR5612BK HTR8139LVHTR8139LV 
5555HS5555HS HTR8068HTR8068

母料母料

 
1010MSMS moisture stabilizermoisture stabilizer 

((用于产品用于产品

 
2020UVUV UVUV stabilizerstabilizer 

性能改进性能改进)) 3030HSHS heat stabilizerheat stabilizer 
40CB40CB carbon black (UV screen)carbon black (UV screen) 
51FR  &  52FR51FR  &  52FR flame retardantflame retardant

演示者
演示文稿备注
The product line is divided into four classes:
General purpose - these resins are at the same stiffness, typically cheaper than their “high performance” counterparts, and are preceded by prefix “G”
High performance grades - go in more demanding applications
In these two classes, all resins have 4-digit nomenclature. The first two digits represent the durometer D hardness. The last digit gives the type of stabilizer package. “4” means discoloring stabilizer, “6” & “8” are non-discoloring stabilizer. The third digit represents relative viscosity. Thus, if you compare G5544, 5526 & 5556, all have hardness at 55D. G5544 is general purpose, and has discoloring stabilizer. Between 5526 and 5556, the 5526 has lower melt viscosity or higher flow, hence best suited for thin, long length parts via injection molding.
In the specialty grades, the names are just sequenced codes:
3078 - softest grade of Hytrel®
HTR6108 with lowest permeability
HTR4275BK, HTR5612BK, & HTR 8139LV are viscosity modified for use in CVJ application via blow molding process
5555HS is suitable for higher upper use temperature and is compounded with heat stabilizer package in it
HTR8068 is the only compounded grade of Hytrel® that gives a UL listing of V-0.
The concentrates are 10MS - moisture stabilizer 20UV For UV resistance, 30HS for heat stability, 30HS for heat stability, 40CB for carbon black and 51/52 FR for flame retardancy. They are based on low-melting Hytrel® and can be pellet-pellet blended into all Hytrel® grades at the hopper.



产品种类产品种类
 用于特殊用途的产品用于特殊用途的产品 ((Compounded Grades)Compounded Grades)

ApplicationApplication GradeGrade

Air Bag DeploymentAir Bag Deployment DYM100BKDYM100BK DYM600BK DYM600BK 
Doors (ABDD)Doors (ABDD) DYM160BKDYM160BK DYM830BK DYM830BK 

DYM350BKDYM350BK DYM1300BKDYM1300BK 
DYM500BKDYM500BK

Constant Velocity JointConstant Velocity Joint HTR4275BKHTR4275BK HTR8139LVHTR8139LV 
(CVJ) Boots /(CVJ) Boots / HTR5612BKHTR5612BK HTR8139BKHTR8139BK 
Blow Moldable: Blow Moldable: HTR8105BKHTR8105BK HTR8223BK HTR8223BK 

HTR8136BKHTR8136BK

演示者
演示文稿备注
The majority of Hytrel® applications are automotive, ABDD and CVJ being the biggest.  Hence, we have various grade offerings to meet the needs for ABDD & CVJ customers.
The DYM grades are all black and the number following DYM represents the room temperature flexural modulus.
The CVJ grades are all black also.  They have sequential numbering, giving the order in which they were developed.



HytrelHytrel®® 市场定位市场定位:: 
汽车汽车



 

Air Bag Deployment Doors (ABDD)Air Bag Deployment Doors (ABDD)安全气囊盖安全气囊盖

 (broad use  temperature range, ductile at low (broad use  temperature range, ductile at low 
temperature, combination of properties and processing, temperature, combination of properties and processing, 
and post processing easeand post processing ease宽的温度范围，低温柔韧，综合性能宽的温度范围，低温柔韧，综合性能

 和加工性，后加工和加工性，后加工))



 

Constant Velocity Joint (CVJ) BootsConstant Velocity Joint (CVJ) Boots变速器防尘罩变速器防尘罩

 (broad use temperature range, blow moldable, excellent (broad use temperature range, blow moldable, excellent 
abrasion, flex fatigue resistance and grease resistanceabrasion, flex fatigue resistance and grease resistance宽宽

 的温度范围，可吹塑，耐磨，抗疲劳和抗化学性的温度范围，可吹塑，耐磨，抗疲劳和抗化学性))



 

Air Intake DuctsAir Intake Ducts进气通风管进气通风管

 (blow moldable, component integration ease(blow moldable, component integration ease可吹塑，综可吹塑，综

 合性能合性能))

演示者
演示文稿备注
Let’s look at various market segments in which Hytrel® is used.
The reason for the “product fit” is listed after each individual application.



HytrelHytrel®® 市场定位市场定位:: 
汽车汽车



 

Dust CoversDust Covers防尘罩防尘罩

 (grease resistance)(grease resistance)



 

FasciaFascia 
(broad use temperature range, ductile at low (broad use temperature range, ductile at low 
temperature, energy absorption, temperature, energy absorption, paintablepaintable))



 

Gears, Ratchets, Bumpers, etc.Gears, Ratchets, Bumpers, etc. 
(noise dampening, energy absorption)(noise dampening, energy absorption)



 

Vapor Recovery CoverVapor Recovery Cover 
(excellent hydrocarbon fluid resistance)(excellent hydrocarbon fluid resistance)



 

Automotive CablesAutomotive Cables 
(chemical resistance, high temperature resistance, (chemical resistance, high temperature resistance, 
electrical insulation)electrical insulation)

演示者
演示文稿备注
Same as previous - product characteristics listed after each application show why Hytrel® is chosen for these uses.



HytrelHytrel®® 市场定位市场定位:: 
非汽车非汽车



 

Hose and TubeHose and Tube软管和气管软管和气管

 (broad use temperature range, low temperature (broad use temperature range, low temperature 
flexibility, hydraulic fuel  resistance)flexibility, hydraulic fuel  resistance)



 

Wire and Cable Wire and Cable –– Fiber Optic Fiber Optic OceanOcean CableCable 
海底光缆海底光缆

 (optical insulation, ease of processing)(optical insulation, ease of processing)



 

Energy ManagementEnergy Management减振减振

 (energy absorption, memory)(energy absorption, memory)



 

FootwearFootwear鞋类鞋类

 ((bashorebashore resilience, resilience, hysterisishysterisis))



 

Breathable FilmsBreathable Films 
(high MVTR, (high MVTR, monolythicmonolythic, viral/bacterial barrier), viral/bacterial barrier)



 

MiscellaneousMiscellaneous

演示者
演示文稿备注
Let’s look at some non-automotive segments.  Again, the application is followed by the reason for the product usage.



杜邦工程塑料产品的主要特性概述杜邦工程塑料产品的主要特性概述

DelrinDelrin®®

•• 润滑性润滑性

•• 无须增强即具有无须增强即具有

高刚性高刚性
ZytelZytel®®

•• 高强度高强度, , 韧性韧性

•• 耐化学性和耐热性耐化学性和耐热性

HytrelHytrel®®

•• 设计上自由度大设计上自由度大

•• 抗疲劳性好抗疲劳性好
VespelVespel®®

•• extreme wearextreme wear 
resistanceresistance

•• parts & shapesparts & shapes

ZeniteZenite®®

•• 流动性好流动性好

•• 使用温度高使用温度高

RyniteRynite®®

•• 高刚性高刚性

•• 电性能好电性能好

用工程塑料首选杜邦用工程塑料首选杜邦

CrastinCrastin®®

•• 易于成型加工易于成型加工

•• 尺寸稳定性好尺寸稳定性好

®® Registered trade name of DuPontRegistered trade name of DuPont

演示者
演示文稿备注
We’d like to leave you with a few words to remember each product by...
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