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This presentation is the DuPont Engineering Polymers Product Portfolio.

designed by the Product Specialists here�at ATC
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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.
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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.
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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. 
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Key point:

Any resin that is referred to as a nylon MUST contain the amide group:















and it must be repeated within the chain.
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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
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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)
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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
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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
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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
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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
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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
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(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
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High Prod. FE3756
Tough 408 FE18502
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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. 
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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.
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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.
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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.
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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
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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.
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Teflon® PTFE Fibers 100 AF 500 AF

Teflon® PTFE Micropowder 500 TL

510 MP, 520 MP
Kevlar® Aramid Resin 100 KM
Internal Chemical 500 CL 900 SP
500 AL 911 AL

Highlighted grades are new commercial offerings.
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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.
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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
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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
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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.
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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.
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PET 30% GF ®PBT 30% GF ™ PA66 30% GF
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A comparison of three properties to differentiate PET, 66-nylon and PBT all 30% glass reinforced.
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The standard methods to modify Rynite® PET.  Impact modifiers and reinforcements can be done at the same time.
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Rynite® PET iR#ESES

20% glass fiber Rynite® 520
B 30% glass fiber Rynite® 530
E774 45% glass fiber Rynite® 545
55% glass fiber Rynite® 555
Mir 15% glass fiber Rynite® 415HP
ek 30% glass fiber Rynite® 408
35% glass fiber Rynite® SST35
it 35% glass/mica Rynite® 935
bl 40% glass/mica Rynite® 940
15% glass fiber Rynite® FR515
30% glass fiber Rynite® FR330
SHAR 30% glass fiber Rynite® FR530
2ok 43% glass fiber Rynite® FR543
43% glass fiber/flake Rynite® FR943
45% glass fiber/mineral Rynite® FR945
46% glass fiber/flake Rynite® FR946

Choose from among more than 30 standard grades!
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Standard Product line.  Numbering system follows filler content in most products.


The miracles < f science

Rynite® PET 4$Bk& %

PCR 30% glass fiber Rynite® PCR130
(Post 45% glass fiber Rynite® PCR145
Consumer 35% glass fiber/mica Rynite® PCR135
Recyclate) 30% glass fiber (impact modified) Rynite® PCR108
15% glass fiber Rynite® 515CS
Color/Heat 30% glass fiber Rynite® 530CS
Stable 15% glass fiber (flame retardant) Rynite® FR515CS
30% glass fiber (flame retardant) Rynite® FR530CS
15% glass Rynite® 815ER
Encapsulation  30% glass Rynite® 830ER
30% glass/flame retardant Rynite® FR830ER
Low warp/plating Rynite® RE5131
Low warp/high dielectric strength Rynite® RE5231
Specialty Low warp/25% filler Rynite® LW425
Resins Low warp/good impact Rynite® RE5309
14% glass fiber/toughness Rynite® RE5234
45% glass fiber/wide processing window  Rynite® RE5279

Choose from among more than 30 specialty grades!
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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
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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)
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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. 
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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. 
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PBT is typically modified with tougheners, flame retardants and amorphous polymers.  Glass fiber and mineral are common reinforcements
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Crastin® PBT - &

Type Modification Product
E| S E PEER S600F10
BN S610
HE ) ST820
P £ s 15% Glass SK602
20% Glass SK603
30% Glass SK605
459 Glass SK608
JCEEE ) PESE 2R S660FR
RH A e el ST830FR
I A B 5 Y 15% Glass SK652FR1
SH A2 30% Glass SK655FR1
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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.
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Crastin® PBT - RiBRA& =

Feature Modification Product
T 15% Glass HR5015F
S 30% Glass HR5030F
B IRS) 15% Glass HF672FR
HIBE S 30% Glass HF675FR
{53 40% G/M LW617
30% G/M - FR L W685FR
BRI 20% Glass LW9320
A5 30% Glass LW9330
20% Glass - FR LW9320FR
30% Glass - FR LW9330FR
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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.
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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.
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Crastin® PBT
EIREPRINHA

a Clips and fasteners& ¥ F1 2 [&] 14
a Electrical connectors B, T 2454

= Ignition system parts £k & Zs &bt

= Small electrical motors/)> B L ik

[T

m Exterior door handlesZ=[ ] M3

m Head lamp reflectorsfd B 4T /e 5 2%
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The same characteristics lead to application of�non-flame retardant resins in the automotive industry.  


Zenite® LCP

Zenite® X 44 Liguid Crystal Polymer
(LCP), By R &Y.

— 2 [ V
}3%%@5%# oo,

), 56 B M e ) O 2
HAR BRI S faE.
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Zenite® is a liquid crystal polymer resin.  It is anisotropic, self-reinforcing, and is based on an aromatic copolyester which has high crystallinity.


The miracles < f science

LCP Rk g

Tz

« ENIE, FIEMRERISERG S
« EREH

 RVBEY

« /G0 R

o MFEST LS

« HEKWIEFE

» XKERFHRE

» [RHIZETERIZ AR R AL

el BRI

o SRR E



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.
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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.
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Zenite® LCP -
Glass Mineral
reinforced reinforced HDT
Type % % °C Zenite®
18 FH 2% 30 260 6130L
40 272 6140L
W3 o 30 240 6330
TN Y 30 290 7130
45 295 71451
WA IV YIRS 10 20 243 32241
10 30 3226L
R R AS 30 227 3130L
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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.
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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.


=
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28 MPa ®  Vectra® AL30 F 90 MPa

Xydar® G330

Xydar® G540
- Vectra® C130 :
Xydar® G930
Vectra® E130
Zenite® 6130

Zenite® 7130

N
[

Vectra®is a registered trademark of Ticona. Xydar® is a registered trademark of Amoco.
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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®.
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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.
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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.


=
The miracles <f science" HytrEI® TPEE ( TEEE)

Soft segment \./.\’/ (polyether)

Hard segment N N . (polyester)

Hytrel®: thermoplastic-ether-ester elastomer

From Shore D30

flexural modulus \ / \ /

4,000 psi

To Shore D82 /\
flexural modulus \ /\ /\ \ / \ /

175,000 psi

A tailor-made molecule that fits your needs
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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.
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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.
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Properties, Features & Benefits

M RRIFHE AL R

u Exceptional flex fatigue over broad temperature range (g %55 G EHiE )

u Energy management via desirable toughness, resilience, and impact
characteristics GEit#rd), [Fsh, M ihis s pe R nE)

m Good chemical resistance (R iFith 2188

u Tallored performance via broad range of physical properties (7 i i
)

u Easily processible via most thermoplastic processing techniques it
A &m1T> (injection / rotational / blow molding,
extrusion / melt casting / thermal forming etc.)

s Single step thick and thin molding & & — X &Y
s No plasticizers/AN 75 1%
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Hytrel® resins show….�     �   (see list)



Give cost reduction by component integration

No plasticizers to interfere with “post” processing steps, e.g. painting, adhesion, etc.
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[ LYE S

Type Products
iH FH 2% G3548W/G3548L G4774/ GA778
G4074/ G4078W G5544
mERE 4056 5556
E375 4069 6356
4556 7246
5526 8238
KPRE 3078 HTR6108
HTR4275BK HTR5612BK HTR8139LV
5555HS HTR8068
yiz SN 10MS moisture stabilizer
(HF = 20UV UV stabilizer
P Be i) 30HS heat stabilizer
40CB carbon black (UV screen)
51FR & 52FR flame retardant
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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.
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FE bR
FAFI5 2% & B9 f (Compounded Grades)
Application Grade
Air Bag Deployment DYM100BK DYM600BK
Doors (ABDD) DYM160BK DYM830BK
DYM350BK DYM1300BK
DYM500BK
Constant Velocity Joint HTR4275BK HTR8139LV
(CVJ) Boots / HTR5612BK HTR8139BK
Blow Moldable: HTR8105BK HTR8223BK

HTR8136BK
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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.
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s Air Bag Deployment Doors (ABDD)#4< 2%
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s Constant Velocity Joint (CVJ) BootsZs #8542 & _
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Let’s look at various market segments in which Hytrel® is used.

The reason for the “product fit” is listed after each individual application.
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Hytrel® T3 e :
RE
s Dust CoverspiE &

(grease resistance)

s Fascia
(broad use temperature range, ductile at low
temperature, energy absorption, paintable)

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

s Vapor Recovery Cover
(excellent hydrocarbon fluid resistance)

s Automotive Cables
(chemical resistance, high temperature resistance,
electrical insulation)
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Same as previous - product characteristics listed after each application show why Hytrel® is chosen for these uses.
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Hytrel® 3% e i :
E|
a Hose and Tube#k & =%

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

s Wire and Cable — Fiber Optic Ocean Cable
VA [E Sy e

(optical insulation, ease of processing)

s Energy Managementysiifz
(energy absorption, memory)

s Footwear#EaR
(bashore resilience, hysterisis)

= Breathable Films
(high MV TR, monolythic, viral/bacterial barrier)

s Miscellaneous
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Let’s look at some non-automotive segments.  Again, the application is followed by the reason for the product usage.
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We’d like to leave you with a few words to remember each product by...
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