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General Considerations for the  
Processing of Vectran® Yarns 

 
 
The following recommendations were developed to aid in the storage, handling,   
and processing of Vectran® yarns into finished goods.  Please use caution when 
handling Vectran® or any other textile yarn product or when operating textile 
machinery. 
 
 
1.  Properties of Vectran fibers 
 
Vectran is a wholly-aromatic liquid crystal polyester fiber that has some unique 
properties that should be considered when developing production processes.  Basic 
features related to processing include (a) high bundle stiffness, (b) static sensitivity, 
(c) a thermoplastic nature, and (d) a multi-layered fiber structure. 
 
The high bundle stiffness of Vectran (sometimes referred to as “tapiness” or 
“springiness”) is a result of its high dpf (denier per filament) coupled with filament-to-
filament bonding during manufacture.  While high bundle stiffness can be an 
advantage in certain end-uses, this springiness can cause difficulties during 
manufacturing such as large balloons when pulling from the package end.  De-
taping treatments and new types of finishes are available which can help reduce this 
springiness if desired. 
 
Vectran is based on polyester chemistry, and so has no affinity for adsorbed 
moisture, a natural anti-stat.  Thus Vectran filaments can easily build up static 
charges which repel one another and cause “ballooning” and tangling, e.g. in long 
runs between fiber guides.  Static problems can be controlled using finishes, spray-
on anti-stats (such as water), and static dissipation devices. 
 
Vectran is not a true thermoplastic, but it has many thermoplastic tendencies.  At the 
elevated temperatures found in many manufacturing processes the fiber strength is 
reduced.  For this reason high tensions should be avoided when the fiber is being 
processed at high temperatures.  Note that this property can also affect high speed 
processes (e.g. winders) where the fiber friction can increase the temperature of 
metal components.  (Contact Kuraray for a more comprehensive discussion of the 
effects of high temperature exposure on Vectran fibers.)   
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When Vectran is damaged during processing, the most typical observation is a 
buildup of what appears to be excess finish on yarn guides.  Closer examination of 
the “finish” reveals flakes of polymer, which have broken away from the fiber 
surface.  This is in contrast to fibrils or broken filaments which appear when other 
fibers (e.g. aramids) are damaged during processing. 
 
Please consider these unique features of Vectran when reading the processing 
guidelines.  Many of the recommendations listed below can be explained by 
reference to the unique fiber features discussed in the previous section. 
 
 
2.  Finish Selection 
 
Vectran fiber is available with the following finish options: T-97, T-150 and T-117.  
Parameters to consider when selecting a finish include anti-stat, lubrication, and 
abrasion resistance properties.  The following descriptions and guidelines are 
intended to aid in the selection of the optimum finish for a particular application. 
  
T-97:  Type 97 finish is silicone-based oil, applied at a target level of 5.0 % by 
weight.  This finish was developed to minimize fiber-to-fiber and fiber-to-metal 
abrasion.  It is used for dynamic applications, primarily in the cordage and cable 
industry.  T97 is non-conductive by design, and may cause the fiber to balloon and 
tangle due to static buildup.  Static dissipation devices are recommended with all 
Vectran products, but especially when using T97. 
 
T-150:  Type 150 finish is a textile processing finish designed to lubricate the 
Vectran fiber for weaving and knitting processes.  This finish is also useful for other 
fiber processing steps such as rewinding, twisting and braiding.  The finish is applied 
at a target of 0.5 weight % and is easily scoured off with mild soap and water. 
 
T-117:  Type 117 finish is an olefinic finish with a waxy component.  It is applied at a 
target of 1.5 % by weight for improved abrasion resistance without the use of 
silicone. 
 
Commercially available processing finishes (sizings, e.g. PVA) are sometimes added 
to very fine deniers to prevent fiber damage during weaving or other production 
steps.  These sizings can be removed later by scouring or heat. 
 
   
3.  Warehouse Storage 
 
Long-term storage in typical warehouse environments does not significantly affect 
the properties of Vectran yarn.  However fiber that has been in storage more than 
one year should be re-tested to verify that it meets minimum specification 
requirements. 
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- Boxes and pallets should be kept dry and upright during storage. 
 
- Bobbins should be removed from boxes only as needed.  Unused or partially used 
bobbins should be placed back in the original boxes, taking care to seat the bobbin 
in the separator pads.  The pads are perforated to position the cardboard tube while 
supporting the yarn build. 
 
- If lost, the original plastic storage bags can be replaced with 2 mil (0.5 mm) HDPE 
bags. 
 
 
4.  Fiber Pre-Conditioning 
 
Vectran does not absorb moisture and as such does not require lengthy drying or 
pre-conditioning.  In high humidity conditions surface moisture can adsorb onto the 
fiber, and this may interfere with bonding to resins.  For composite applications the 
fiber should be stored in low humidity environments if possible. 
 
 
5.  Cutting/Splicing 
 
- Vectran is inherently difficult to cut using standard shears.  High performance 
textile scissors with a serrated, hardened steel or ceramic edge are preferred (eg. 
Gingher model G-NS-2S or, Specialty Sales Systems model B210LRXB-BLU). If 
possible place the yarn or fabric under tension prior to cutting. 
 
- Rotary shears (e.g. Chick-a-DeeTM from Eastman) can be used to cut Vectran 
fabrics.  Extreme care should be exercised in using any rotary cutting device. 
 
- High-temperature hot blades or wires can also be used to cut Vectran fiber or 
fabrics.  One example is the HSG-0 from HSGM. 
 
- Vectran ends in continuous product runs can be spliced using widely available 
pneumatic air-splicers.  Simple hand knots may be sufficient for low-speed and/or 
low-tension processes such as in start-up operations.  
 
 
6.  Creels 
 
- Rolling take-off positions are preferable to fixed bobbin holders.  Fixed or “end-fed” 
positions add twist to the yarn that can significantly affect downstream performance.  
For rolling take-off, friction tension devices should contact only the bobbin or roller, 
not the yarn on the package. 
 
- Untwisted Vectran yarn can increase in diameter (“puff out”) from static buildup.  
Anti-static devices or moistened surfaces can reduce static buildup. 
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- For end-fed take-off positions, stiffness of the Vectran yarn can lead to large 
diameter “ballooning” of the yarn which can interfere with other packages or cause 
waviness in plied yarns downstream of the package.  Ballooning can be reduced by 
using de-taped yarns, reducing take-off speeds, or by keeping the bobbin inside the 
protective plastic packaging bags (bags will of course prevent head-to-tail creel 
transfers). 
 
- In some instances (e.g. ballooning) the yarn can catch/break on the backside of the 
yarn build.  To prevent such breakouts a simple build collar can be used to block 
threadline access to the backside of the bobbin.  Examples of build collars include 
(a) cardboard squares with cutouts for the bobbins (similar to the separator pads in 
the shipping box), and (b) soft pads such as foam, sheepskin, or felt placed against 
the backside of the yarn build. 
 
- Yarn paths within creels should be free of yarn crossovers, and all contact surfaces 
should be as specified below.  Acute angles (large changes in direction at a contact 
point) should be avoided if possible. 
 
 
7.  Yarn Guides & Contact Surfaces 
 
- All guides and contact surfaces should be matte-chrome, chrome-oxide, or ceramic 
(ceramic guides are preferred whenever possible). 
 
- Stainless or hardened steel contact surfaces can be used where tensions and 
angles are low, and for rolling guides.  Ceramic or matte-chrome as described above 
would be preferable.   Mild steel, polished-chrome, brass and glass guides/surfaces 
are not recommended.  
 
- All guides and contact surfaces should be kept clean, and any nicked or damaged 
guides should be replaced immediately. 
 
- Rolling guide surfaces should be used in place of sliding surfaces where practical. 
 
 
8.  Tensioners 
 
- Tensioners should maintain uniform tension of at least a few grams on each 
package or end, up to several hundred grams for high deniers.  A good rule of thumb 
for initial setup tension (in grams) is 10% of the denier supplied; tension can be 
adjusted during the run as needed. 
 
- “Touch” should never be used to estimate tension on moving yarn. 
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9.  Twisting 
 
- Vectran is supplied only as flat (untwisted or zero twist) yarn. 
 
- Maintain uniform yarn tension and keep tensions low during twisting. 
 
- Twisting at excessive speeds can damage high-tenacity yarns such as Vectran.  
Ring twister spindle speeds should be set at appropriate levels. 
 
- Use a lightweight traverse of aluminum or steel with a ceramic insert.  
 
- Yarn guides, contact surfaces and tensioning devices should be as described above. 
 
- Feeding twisters directly from producer packages is recommended.  Multi-step 
operations involving rewinding add to the likelihood of fiber damage. 
 
- Twist levels can be optimized for specific properties, such as abrasion resistance 
or strength.  For example, single-end twist of approx. 60 tpm (1.5 tpi) has been 
found to produce maximum strength in 1500 den Vectran HT fibers. 
 
- Optimum twist levels in multi-end twisted bundles can be estimated by maintaining 
a constant Twist Multiplier,  
                                            ________________ 
     TM = K x (twist level) x √(total bundle denier) 
 
For example, if the single-end 1500 denier optimum twist level is 60 tpm, a 4 x 
1500den twisted bundle (total denier 6000) should have an optimum twist level of 
approximately 30 tpm.  Optimum twist levels should be confirmed by testing where 
possible. 
 
 
10.  Downstream Processing 
 
- Vectran can be processed on standard textile processing equipment such as looms 
and braiding machines. 
 
- Tensions should be monitored and maintained as evenly as possible. 
 
- Yarn paths should be free of sudden changes in direction (i.e. acute angles). 
 
- Yarn paths should avoid long unsupported (unguided) spans. 
 
- In processes that involve high temperatures (e.g. drying, dyeing, laminating, 
coating, etc.) the temporary effect of temperature on fiber breaking strength should 
be considered. 
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- The processing of Vectran, as with any high-performance fiber, requires proper 
contact surfaces to prevent wear and formation of sharp or jagged edges which can 
eventually cause fiber damage and breakouts.  See section on guides and contact 
surfaces for recommendations. 
 
- Sometimes a build-up of what appears to be “excess finish” can be found on 
guides or fiber contact surfaces.  Closer examination may reveal flakes and fibrils 
within the collected debris.  This is an indication of fiber damage that may be 
occurring upstream of the build-up point.  In this case examine the yarn path and 
ensure that there are no inappropriate guides, sharp or acute angles in the yarn 
path, and that speeds and tensions are set correctly. 
 
 
11.  Conclusions 
 
This document is intended to help the converter to more quickly and efficiently 
incorporate the use of Vectran fibers into the production process.  In the majority of 
cases, problems encountered during initial process trials can be traced to topics 
discussed in this brochure.  However, for processing issues that are more complex 
or not covered here, Kuraray is always happy to offer technical advice and support 
for process improvement for our customers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer:  To the best of our knowledge the information contained herein is accurate.  However, neither Kuraray America, 
Inc. nor any of its affiliates assumes any liability whatsoever for the accuracy or completeness of the information contained 
herein.  Final determination of suitability of any material or process and whether there is any infringement of patents is the sole 
responsibility of the user.  Users of any substance or process must satisfy themselves by independent investigation that the 
material or process can be used safely.  We may have described certain hazards but we cannot guarantee that these are the 
only hazards that exist.  Vectran is a registered trademark of Kuraray. 
 
 
 
Kuraray America, Inc. 
Vectran Division 
460E Greenway Industrial Drive 
Fort Mill,  SC  29708 
+01 803 396 7350 
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