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Introduction to  

Innegra™ Technologies 



About Innegra™ Technologies, LLC. 

 

 
Innegra Technologies, headquartered in Greenville, South Carolina, is an advanced materials company that delivers innova-
tive high performance fibers which improve the performance of composite and textile applications. Innegra S developed in 
2004 with commercial production beginning in 2009 in the US and Europe has an extensive patent portfolio. In 2013 Innegra 
Technologies received the JEC Innovation Award for the company’s newly released Innegra H fiber. Our primary product is a 
high performance olefin fiber Innegra S (HMPP) which is lightweight, tough, durable, hydrophobic, and recyclable. In com-
posite applications when Innegra is combined with high modulus fibers, weight can be reduced, impact resistance and dam-
age tolerance improved, expanding the performance of existing materials.  Innegra Technologies is aligned with  global rein-
forcement manufacturers to create an efficient supply chain in order to service industries including sporting goods, luggage 
& cases, automotive, industrial, military, aerospace, powered marine, medical, ropes, netting, and more.  The company is 
dedicated to the continued development of high performance fibers with significant effort and resources dedicated to fiber 
and application development. Our R&D department is here to assist our customers and we encourage you to innovate and 
discuss your ideas. Together we can drive your application technology forward. Visit our applications page or contact us for 
more information.  

 



What is Innegra™ S? 

When high modulus fibers are combined with Innegra S fiber, weight can be reduced, impact resistance, damage toler-
ance and signal transmission vastly improved, expanding the performance of existing materials.  

Innegra™S Fiber Properties- our primary product 
• Multi-filament, high modulus olefin yarn 

• Bulk Density 0.84g/cc 

• Hydrophobic 

• Tough 

• Durable 

• Low Dielectric Properties 

• Low Elongation 

• Low Creep 

• Highly Crystalline 

• Recyclable 

• Available in white or black 
Available deniers: 625, 940, 1250, 1880, 2800 



What is Innegra™ H? 

Innegra™H  
Award winning Innegra H yarns are hybrid yarns containing an Innegra S and a high modulus fiber including, but 

not limited to Basalt, Carbon, and Glass. These fibers are intermingled at the filament level with a variety of com-

binations. Let us help you determine what fiber ratio might be best for your application. Innegra H can also be 

used in a wide range of applications including sporting equipment, luggage, marine, ballistics, protective apparel, 

automotive, and more. 

 

Potential Benefits of using Innegra H Yarns: 

• Increased durability 

• Improved impact resistance 

• Reduced catastrophic failure 

• Increased bulk/ thickness of part 

• Minimized need to multi-layer composite parts 
  
Innegra H fibers offer many options and therefore flexibility in their use: 

• White or Black Innegra S fiber available. 

• Various combination of fibers possible. 

• Adaptable to most reinforcement and composite manufacturing processes. 

 



Deniers offered in Innegra™  



 

Properties of  

Innegra™  



Properties of Innegra™  
Physical, Electrical 

Physical Properties 

Property  Test used Measurement  

Natural Color   opaque white; black also available 

Bulk Density  0.84 g/cm3 

Specific Gravity ASTM D792 0.91 g/cm3 

Crystallinity  WAXS >75% 

Filament Linear Density   12.5 dpf 

Filament Diameter  approx 50 microns (µm) 

Filament Cross Section  round 

Equilibrium Moisture Regain  < 0.1% 

Electrical 

Property Measurement  

Dielectric Constant  2.2 

Dielectric Loss Factor  0.0009 

*Only for White Innegra 



Properties of Innegra™  
Mechanical, Thermal 

Mechanical Properties 

Property  Test Used Measurement  

Self Supporting Breaking Length  90,000 m 

Axial Tensile Strength  ASTM D885, 60tpm 9 g/den   Add Conversion to MPa 

Axial Tensile Modulus  ASTM D885, 60tpm 200 g/den  Add Conversion to GPa 

Elongation at break* ASTM D885, 60tpm 9% - 10% 

Creep at room 25C, 20% Ultimate tensile 
strength 

 8.49E-3 %/day 

Sonic Velocity   5,500 m/s 

 *depends on denier - higher deniers higher elongation than lower deniers 

Thermal Properties 

Property  Test used Measurement  

Melting Range DSC, 10°C/min ramp rate in nitrogen  

Decomposition Temperature   (+400°C?) 

Advised Lowest Temperature  ? -90°C  ? 

Advised Long Duration Temperature Limit   ? +100°C  ? 

Advised Short Duration Temperature Limit   150°C 

Coefficient of Linear Thermal Expansion   -8 ppm/°C from -50°C to +50°C 

Boiling Water Shrinkage ASTM D2259 1.6% 

Hot Air Shrinkage ASTM D2259 2.5% @ 135C 

Friction Coefficient (yarn–on-yarn) ASTM D3108 0.543 vs steel 



Properties of Innegra™  
Chemical Resistance  

   Temperature   

Chemical Class Chemical 
Concentration 

(%) (°C) (°F) 
Time 
(hr) 

Effect on Breaking 
Strength 

       

ACID Acetic acid 40% 20 68 96 Slight 

 Hydrochloric acid 10% 20 68 142 None 

 Nitric acid 10% 20 68 142 None 

 Phosphoric acid 10% 20 68 96 None 

 Sulfuric acid 10% 20 68 142 None 

 Sulfuric acid (battery acid) 30% 20 68 96 None 

 Sulfuric acid 70% 20 68 96 None 

BASE Ammonium hydroxide 28% 20 68 96 None 

 Sodium hydroxide 50% 20 68 96 None 

 Sodium hydroxide 10% 20 68 96 None 

 Sodium hypochlorite (bleach) 0% 20 68 96 None 

MISC Tap water 100% 20 68 96 None 

 Brake fluid 100% 20 68 168 None 

 Coca Cola (classic) 100% 20 68 96 None 

 Transmission fluid 100% 20 68 264 None 

 Hydraulic fluid 100% 20 68 96 None 

 Motor oil, 10W40 100% 20 68 96 None 

 Sodium chloride 5% 20 68 96 None 

ORGANIC  
SOLVENT Acetone 100% 20 68 96 None 

 Ethyl alcohol (denatured) 85% 20 68 96 Slight 

 Methyl alcohol 100% 20 68 96 None 

 Isopropyl alcohol 100% 20 68 96 Slight 

 
Gasoline (unleaded, 87 oc-
tane) 100% 20 68 264 None 

 Diesel fuel 100% 20 68 96 None 

 Methyl ethyl ketone 100% 20 68 96 None 

 Toluene 100% 20 68 96 Slight 

Strength Change 

None = 0 - 10%       Slight = 11% - 20% Moderate = 21% - 30%     Appreciable = 30 - 50%     Degraded = > 50% 



 

 

 

 

*Processing Guidelines 

These are general guidelines for using Innegra Fiber Technology in composites. Each 

composite part and process to make it is unique with numerous steps and variables to 

consider. Following these guidelines does not guarantee a perfect, finished part. 

Structures and Processing 

Guidelines* for Innegra™  



Available Structures of  Innegra™   

• 100% Innegra™ S woven fabrics 

• Spread tow 

• Co-Mingled fabrics (woven fabrics made with Innegra™ H yarns) 

• Co-Woven fabrics (Innegra™ S yarns woven with a high modulus fiber) 

• 0/90 Bi-axials 

•  Multi-axials  

• Uni-Directionals 

• Scrims  

• Prepregs 

• Braids 

• Knits  

• Staple fiber  



Composite Processing Guidelines of Innegra™  
Selecting the Appropriate Fabric * 

 
 

*Fabric design and permeability are important factors when using Innegra.  Permeability will allow resin to 

flow through the material and encapsulate the fiber promoting better adhesion. Fabrics with low permeability 

could potentially inhibit resin flow causing poor adhesion. 

 

 

Fabric Type What it can do… Tips for fabrication/ What to expect… 

100% Innegra Fabric  
Add toughness 

Decrease weight 

Innegra is a ductile material and will not contribute to stiffness 
or rigidity in an application. Therefore, we recommend that you 
use a high modulus fiber for your mechanical strength. 

Innegra S 

Co-Wovens 

Maintain thickness 

Add toughness 

Reduce weight 

Ensure full wet out. 

  

Innegra H 

Co-mingled 

Add bulk 

Add toughness 

Encapsulate fabric with resin. 

Expect slower processing time to get full wet out 

Use lower viscosity resin. 

Flat/ Spread Tow 
Thinner laminates 

Add toughness 

Expect slower processing time. Infuse from top, down in fabric 
direction, not side to side. 

Consider using veil or prepreg to get best bond. 



Composite Processing Guidelines of Innegra™  
Selecting the Resin Type and Usage  

Recommended Resin Types 

Epoxy and vinyl ester resins have been used successfully in commercial applications. 

After your bench top test, determine the best timing for wet out, then work closely with your resin manufacturer or dis-

tributor to determine the best resin system. 

Lower viscosity resins tend to work better than higher viscosity systems because they wet-out the fabrics faster and 

anchor into the fiber nano-bridges. 

Be sure to match the elongation of the resin with the elongation of the fiber/fabric. 

If you cannot change resins, evaluate the resin flow & saturation of fabric in your bench top test, then with this infor-

mation determine the appropriate number of resin ports to ensure proper wet out of the part. 

Resin Usage with Innegra vs. Other Materials 

Resin calculation should be based on part volume, not by weight because Innegra fiber has a significantly lower densi-

ty than glass and other fibers. It has a higher volume for equivalent weight.  

Use your bench top test to determine if you need to increase or decrease resin content when using Innegra vs current 

materials. You can typically expect to use 5-8% more resin due to the bulk of Innegra fiber. 

Add resin slowly to ensure full wet out. Innegra will still look white after fully wet out. The change is subtle. 

Tint resin as you normally would when using Innegra in a composite. 



Composite Processing Guidelines of Innegra™  
Cutting Innegra™  Fabrics, Processing Temperature, Bench Top Testing  

Cutting Innegra Fabrics 

We recommend taping edges of fabric prior to cutting. 

Serrated blade shears work better than flat blade shears.  Electric rotary cutters work as well.  

Laser cutting will also work, but it will fuse fabric edges and can cause hard beading. 

 

Processing Temperature <150 C/302 F 

Proceed with caution at temperatures above 150 C/ 302 F. Be sure to take into account the resin exotherm when 
setting process conditions. The exotherm temperature needs to be at or below 150 C/ 302 F as well. 

 

Bench Top Testing 

When using any new material, we always recommend a quick bench top test with the fully formulated resin before 
laying up a part to determine how your environment (temperature, humidity and barometric pressure) affects the res-
in and fabrics. This test will also help you determine resin flow rates. 



Composite Processing Guidelines of Innegra™  
Wet Lay up, Closed Molding, Vacuum Bagging  

Closed Molding 

For the same weight, Innegra fabrics are thicker than glass/carbon fabrics.  Design the mold using the fabric CPT 

(cured ply thickness) to obtain proper resin content.  

Over compaction will result in a dry laminate. 

 

Vacuum Bagging 

We recommend that you pull vacuum for a few minutes (10-15) before introducing resin to the fabric to pull the air 

and moisture out of the voids in the Innegra fibers.  



Composite Processing Guidelines of Innegra™  
Finishing Practices  

 

Finishing Best Practices 

Cutting 

Innegra composites can be cut into any shape or size. 

Finish any “fuzzy” edges with a heat gun, flame dressing or hot knife. Be careful not to burn the 

resin. 

Sanding 
When laying up, cut Innegra short on an edge that needs to be sanded, so you only sand resin, 

not fabric. 

  

Drilling 

If Innegra is deep inside the part, drill as usual. 

If Innegra is near surface: Drill in the 250-500rpm range, Use a new, sharp bit (carbide pre-

ferred), 

Stabilize the part and the drill, ideally use a drill press with part clamped down. If no drill press 

available, clamp the part down and use a drill guide. 

Finish any “fuzzy” edges with a heat gun, flame dressing or hot knife. Be careful not to burn the 

Painting 
Always epoxy prime epoxy parts. Composite parts containing Innegra can be painted on resin 

rich surfaces or another option is to finish your part with a thin glass veil for ease of painting. 



Weaving Processing Guidelines of Innegra™  
General Handing  

Recognize that the yarn diameter is probably thicker than you are used to.  The density of Innegra S is as low as 1/3 that of oth-
er technical yarns, meaning that for the same yarn denier / tex the yarn diameter may be as much as 2x larger.  Check the diam-
eter of yarn guides and eyelet holes to make sure there is adequate clearance. 

As with all fibers, the surfaces that Innegra S fiber comes in contact with should have low coefficients of friction.  Innegra S fiber 
is sensitive to abrasion and will fibrillate / dust if abraded. 

Minimize the number of guides and direction changes. 
Make sure all guides are appropriately sized for the yarns used. 
Polished chrome surfaces should be avoided due to its very high coefficient of friction (0.45).  
Matt finished chrome has a much lower coefficient of friction (0.18) but will eventually degrade to polished chrome with 

wear. 
There are many sintered ceramic guides that have low friction and have the advantage over matt chrome that the surfaces 

do not change with use. 

It is very important for many applications that a low uniform consistent tension is used to process Innegra S yarn.  Sudden ten-
sion changes can allow the yarn to balloon, leading to strip-backs and snags. 

Process conditions of a standard atmosphere of 65%+ 4% relative humidity and at a temperature of 20°C + 2° C are recom-
mended when working with Innegra S. 

Innegra S is an electrical insulator and can build up a static charge.  Control static electricity in your operation to prevent high 
static charge build up.  Static control bars have been found to be effective for this purpose. 

Yarns should be used on a first in first out basis; avoid mixing different lots where possible. 

 



Weaving Processing Guidelines of Innegra™  
Warping  

S-Wrap 

 

Static eliminators should be used. 



Weaving Processing Guidelines of Innegra™  
Weaving 

Any of the latest rapier looms designed for technical fibers can be used for weaving Innegra S yarns, providing low friction yarn guides are 
used. 

Weaving Innegra S with other fibers 

It is very important when weaving innegra S with other fibers that each fiber type has its own beam so each fiber type can be tensioned differ-
ently to ensure that the correct lengths of each fiber type are inserted into the weave. A seperate beam is required for each fiber type. 

Warp let-off 
An electronically controlled warp let off is required for weaving Innegra S yarns. This system will maintain constant tension from the start of a 
full beam till the end of the warp on the beam. 

  

The backrest beam must be a low inertia type either a torsion type or a dynamic warp guide 

Dornier Dynamic warp guide. 

 

This system has a very low mass, giving low inertia which means that it can give very precise tension control at very high speeds. 

Weft accumulators should be used that have a large drum diameter and good yarn separation on the drum. 

Weaving tension 
Weaving tension should be controlled at 0.122 gr/denier ( 1.1 Cn/tex ) per warp end. 

Heddles 
Twin wire heddles with inserted eye mail inserts work best for Innegra S yarn. 

Eye mail insert 380R (5.6 x 2.7 mm ) centered have proven very successful. 

 

Reeds 

It is important to use reeds which have a low friction.( Matt surface) The airspace should be at least 60 % to minimize yarn to 
metal friction. 

 



Weaving Processing Guidelines of Innegra™  
Cutting Yarns and Fabrics, Twisting  

Cutting yarns and fabrics. 
Innegra S has good cut resistance so it is more difficult to cut than either Nylon or Polyester. Serrarated cutting blades on shears 
are recommended.  THIS TYPE of blades are recommended for use in electric rotary cutters.  In general, any cutting tools de-
signed to cut aramid yarns can be used to cut Innegra S yarns and fabrics. 

Twisting 
Up- or down-twisting of Innegra S yarns is possible.  Matte-finished yarn contact surfaces should be used to minimize contact 
friction.  Processing should be done with smooth traverse motions, avoiding ridges and double take off balloon. 

Use 1.4 twist multiplier (TM) for maximum tensile strength.  Twist above 1.4 TM reduces tenacity. 

 

 

 



Weaving Processing Guidelines of Innegra™  
Warping  

Warping 

Creel Tensioning 
There should be minimum yarn direction changes and low contact angles. Where the yarn changes direction by 90 degrees a 
roller or grip wheel that turns at the same speed as the yarn should be used. 

It is important that for creels where the yarn is taken off over the end of the package that the center of the package is aligned 
with the first guide. 

The distance between the yarn bobbin and the first guide should be equal to the length of the bobbin to ensure proper balloon-
ing of the yarn coming off the bobbin. 

Roller type tensioners which have both rollers rubber coated have proven to be very successful in giving good tension control 
without damaging the yarn. Examples of suitable roller-type tensioners are provided for guidance only and do not constitute an 
endorsement.   

UR Tensioner 

 

 

 

 

 

 

McCoy Machinery Corp. PowerDisk Model DD1  

 

Sectional Warping 
Sectional warpers (preferably 7 degree cone angle) commonly used for technical textiles can be used. They should have accu-
rate tension control and be designed for processing Technical Fibers. 

Technical fabrics require very precise tension control to maximize the inherent properties of these fibers. The conversion effi-
ciency from fiber properties to fabric properties can be drastically reduced by not having precise tension control. The short fi-
bers will break before the longer fibers can take up the load. This is particularly the case when low elongation fibers are being 
processed. 

It is recommended that the tension in the creel be controlled very accurately at a relatively low tension 0.022 gr/denier ( 0.2 
cN/tex) and then apply higher forces at the warper head using an S-Wrap to bring the tension per end up to 0.077 gr/denier 
(0.7 Cn/tex ) .The beaming tension should be 0.077 gr/denier (0.7 Cn/tex) per end of yarn. 

The UR tensioner has one rub-
ber covered roller and one 
metal roller. The tension is con-
trolled by the pressure be-
tween the 2 rollers. 

This system has a sensor to measure 

the tension which feeds the infor-

mation to a motor driven wheel which 

controls the tension to a set amount. 

The grip wheel turns with the yarn so 

there is no damage to the yarn passing 

through this tensioner. 

Karl Meyer Multitens 

Range 50-200 grams. Central DC 
control 

This system relies on the friction 
between the yarn and the metal 
to create the tension. The electro 
magnets in this device can in-
crease the pressure on the yarn to 
increase the tension. 



Benefits of using Innegra™  
• Lightweight 

Innegra™ is the lightest fiber commercially available, it is 

even lighter than water. Due to its low density it is suited 

for lightweight composites, ropes, and netting. 

 Bulk Density= 0.84 g/cc 

 Specific Gravity= 0.91 g/cc 

• Durable 

 Innegra™ material is not brittle and able to withstand 
extreme wear and tear improving the life of the part 

• Tough 

With the tremendous durability of Innegra™, the materal 
is not easily broken or damaged. 

• Flexible 

Innegra™ has great flex fatigue and will withstand being 

bent and folded many of times.  

• Impact resistant  

Innegra™ can dissipate a tremendous amount of energy 

making it ideal for use in high impact applications.  

• UV Stable 

Manufactured with a UV inhibitor, Innegra™ provides 

good UV resistance  

• Low Temperature Stability  

Innegra does not exhibit a Tg and has stable properties 

even at -90C.  

• Chemical Resistant 

Innegra is resistant to many chemicals making the fiber 

highly suitable for demanding filtration applications and 

in the chemical. 

• Hydrophobic  

The moisture regain of Innegra is less than 0.1% meaning 

the material resist water absorption and break down 

that may occur  

• Coefficient of Thermal Expansion 

Elizabeth is rephrasing 

• Fusible  

Innegra is capable of being melted or fused together. 

• Damping  

Through the ability to absorb energy Innegra decreases  

vibrations in an application  

• Excellent Dielectrics  

Innegra has very low dielectrics properties facilitating 

signal transmission  

 Dielectric constant  

  Dk 2.2 

  Df 0.0009 

 

• Low Elongation  

Compared to other thermoplastic fibers, Innegra has a 
relatively low elongation (9.5%) 

• Low Creep 

Elizabeth rephrase 

• Recyclable  

As a olefin chemistry, Innegra can easily be melted down 

after use.  

• Water Stable  

Wet knot strength is equal to dry knot strength.  

Innegra does not lose strength or hydrolyze in either or-

dinary or sea water.  

• Textured Surface 

Innegra™ has a rough surface creating good knotability 



sales@innegratech.com 

864.631.2800 

www.innegratech.com 

Contact Innegra™  


