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SUMITOMO EXPANDS EPOXY, PES OFFERINGS FOR 

CARBON FIBER-REINFORCED COMPOSITES 

New easier-processing epoxy, PES grades specifically developed to meet 

growing demand for carbon composites in aviation/aerospace  

 
 

Phoenix, Ariz., U.S. — The aerospace industry is constantly searching for stiff, strong, 

lightweight materials that can handle rapid temperature changes, broad chemical exposure, and 

provide long service life with excellent fatigue resistance. Thanks to the successful launch of 

composites-intensive aircraft like the 787 Dreamliner from The Boeing Co. in 2011 and the A350 XWB 

from Airbus SE in 2015, the use of composite materials has grown significantly on commercial aircraft 

owing to their ability to reduce mass, lower fuel consumption and maintenance, and improve 

corrosion and fatigue resistance. To better support customers in the U.S. aviation/aerospace 

segment, Sumitomo Chemical Co. Ltd. (Tokyo) has developed two new grades of epoxy resin with 

enhanced viscosity for easier processing, as well as a new grade of a polyethersulfone (PES) additive 

to boost fracture toughness and microcrack resistance for carbon fiber-reinforced epoxy composites. 

To support the aerospace industry needs for carbon composites with high performance and 

greater productivity, Sumitomo Chemical has developed two new grades of epoxy resin for use in 

prepreg production. Versus the standard aerospace grade — Sumi-Epoxy™ ELM 434 with a viscosity 

of 11,900 mPa-s — the new -434L grade has a viscosity of 8,200 mPa-s and the new 434VL grade has 

a viscosity of 5,100 mPa-s. Sumitomo also offers two higher-temperature grades (Sumi-Epoxy ELM-

100 and 100H), which both have a Tg of 260°C vs. the standard 230°C of ELM-434. 

-more- 
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Sumitomo also has expanded its offering of SumikaExcel™ PES micron-powder tougheners 

for epoxy composites. In addition to its standard grade of SumikaExcel 5003P, a new lower molecular 

weight 2603P grade has been introduced. The standard 5003P grade has a viscosity of 0.52 dl/g vs. 

a reduced viscosity of 0.26 for the new 2603P grade (both measured as 1% PES in N,N-

dimethylformamide (DMF) solution @ 25°C). The molecular weight (Mw) of 5003P is 42,000 vs. 16,000 

for the 2603P grade. Additionally, the Tg of 5003P is 227°C vs. 220°C for 2603P as measured with a 

differential scanning calorimeter. The new 2603P grade also features more terminal -OH groups vs. 

the standard grade (4.5 vs. 1.1 per 100 units).  

SumikaExcel 2603P, a lower-viscosity PES additive, benefits aerospace composites where the 

viscosity of the combined epoxy/PES matrix is highly dependent on the molecular weight of the PES 

even at low letdown ratios. While the original SumikaExcel 5003P additive is effective at improving 

fracture toughness in epoxy composites, it was not always easy for formulators to add as much 

additive as desired due to the high viscosity of the combined resin system — especially during 

prepreg production. By opting to use the lower-viscosity 2603P grade, formulators can now increase 

the ratio of PES to epoxy to further improve toughness of the final composite. Or, formulators can 

add additional polymers and additives to further modify functional properties of the composite. Yet 

another option is that formulators can choose one of the new lower-viscosity Sumi-Epoxy grades 

rather than use a lower molecular weight PES in order to drive down the viscosity of the combined 

polymer matrix. 

Epoxies are thermoset polymers known for their thermal and chemical resistance, electrical 

resistivity, and high mechanical properties — particularly when reinforced with fibers like carbon, 

aramid, boron, or glass. Easily modified via mineral fillers, reinforcing fibers, adhesion promotors, 

viscosity reducers, viscosity thickeners, colorants, accelerators, plasticizers, co-reactants, and more, 

epoxies can be formulated to provide a broad range of properties that enables their use in a wide 

range of applications — from high-performance paints and coatings and structural adhesives to 

tooling to form plastic and composite parts, structural composites for the wind-energy, automotive, 

marine, and aviation/aerospace industries, and electronic components (from circuit boards to semi-

conductor encapsulants and potting compounds for transformers and inductors). 

-more- 
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PES is an amber-transparent, amorphous engineering thermoplastic known for its high 

temperature capabilities, high strength and impact resistance, excellent creep resistance at elevated 

temperatures and loads, very-good dimensional stability, low coefficient of linear thermal expansion 

(CLTE) over a broad temperature range, inherent flame retardance, low smoke, minimal outgasing, 

good and broad chemical resistance, and resistance to hot water. It is offered pelletized for injection 

molding, extrusion, and film processes and in powder form for cast films, filtration membranes, and 

as an additive for epoxy-based composites, high-temperature paints/coatings, and adhesives. PES 

materials are used in the aerospace, automotive, electrical/electronics, medical-device, and food-

handling industries.   

When ground to a micron-powder, PES has proven to be a very-effective additive for 

boosting the fracture toughness and microcrack resistance of epoxy composites — both in prepreg 

form and as a polymer for resin-transfer molding (RTM). It provides these properties over a broad 

temperature range without negatively affecting dimensional stability, flame/smoke/toxicity (FST), 

creep resistance, modulus, impact strength, or yield strength.  In its role as a functional additive for 

epoxy composites, specific PES grades with hydroxyl (-OH) end groups react with glycidyl groups on 

the epoxy matrix to form a cross-linked, interpenetrating polymer network (IPN). Even though the 

additive is typically used at low letdown ratios of 2-12 wt-%, it adds greater flexibility to the IPN, 

which in turn boosts the toughness of the epoxy composite. PES typically has a glass-transition 

temperature (Tg) of 225-230°C, which is higher than that of aerospace-grade epoxies that average 

120-200°C.  Since the PES additive also has good stiffness and strength, it improves impact and crack 

resistance without compromising other thermo-mechanical properties. Especially important for 

aerospace applications, it does all this without affecting FST or the ability to mold and hold very-

tight tolerances. Although it is most commonly used with high-performance carbon fiber-reinforced 

epoxy composites, it is equally effective in glass-, aramid-, or basalt-reinforced epoxy too. 

Sumitomo can customize both its epoxy and PES grades (and even provide the PES additive 

in its epoxy grades) to meet specific customer requirements for processability and functionality. 

-more- 
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Sumitomo Chemical is unique in the plastics industry as the world’s sole PES manufacturer 

that maintains dedicated PES polymerization facilities (in Chiba and Ehime, Japan) and also dedicated 

micron-powder grinding facilities on three continents. This eliminates the possibility of cross-

contamination with other polymers — a critical and highly enforced requirement in the aerospace 

and medical-device industries — and it also simplifies the supply chain for processors and OEMs.  

Powders as fine as 15 m and as coarse as 500 m are available. 

Sumitomo Chemical Advanced Technologies LLC, formerly called Sumika Electronic Materials 

and a wholly owned subsidiary of Sumitomo Chemical Co., Ltd., is a leading manufacturer of 

polyethersulfone (PES), liquid crystal polymer (LCP), and high-performance alloy resins. The company 

serves as the U.S. base of operations and customer support for Sumitomo Chemical’s photoresist, 

epitaxial wafers, and engineering plastics businesses and is certified to ISO9001:2008 and 

ISO14001:2004 standards. For more information, see http://www.sumikamaterials.com/ or call 

+1.602.659.2500. 

#  #  #  #  # 

™ Sumi-Epoxy and SumikaExcel are trademarks of Sumitomo Chemical Co., Ltd. 
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Phoenix, Ariz., U.S. — The aerospace industry is constantly searching for stiff, strong, 

lightweight materials that can handle rapid temperature changes, broad chemical exposure, and 

provide long service life with excellent fatigue resistance. To better support customers in the 

aviation/aerospace segment, Sumitomo Chemical Co. Ltd. (Tokyo) has developed two new grades 

of epoxy resin with enhanced viscosity for easier processing, as well as a new grade of 

polyethersulfone (PES) additive to significantly boost fracture toughness and microcrack resistance 

for carbon fiber-reinforced epoxy composites. 

#  #  #  #  # 

  

Attention Editors:  High-resolution digital photography is available upon request. Image courtesy of Fotolia.us. 
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* ASTM is a registered trademark of ASTM International. 

** Test conducted at 50°C for ELM-434 and -434VL and 25°C for ELM-100 and -100H 
***ISO is a trademark of the International Organization for Standardization. 
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Phoenix, Ariz., U.S. — Because the U.S. aerospace industry needs carbon fiber-reinforced 

composites with excellent mechanical performance and greater productivity, Sumitomo Chemical 

Co. Ltd. (Tokyo) has developed two new grades of epoxy for prepreg production (pink columns 

above). Versus the company’s standard aerospace grade, Sumi-Epoxy™ ELM 434 with a viscosity of 

11,900 mPa-s (blue column above), the new -434L grade has a viscosity of 8,200 mPa-s and the new 

434VL grade has a viscosity of 5,100 mPa-s. Sumitomo also offers two higher-temperature grades 

(Sumi-Epoxy ELM-100 and 100H — white columns above), which both have a Tg of 260°C vs. the 

standard 230°C of ELM-434. 

#  #  #  #  # 

  

Select Properties of Sumi-Epoxy™ ELM Epoxy Resin Grades 

 Standard 
Grade 

New, Lower-Viscosity 
Grades 

High-Temperature Grades 

Property Unit  Test Method 434 434L 434VL 100 100H (Distilled 
100 grade) 

Epoxy-
equivalent 
quantity 

g/eq ASTM* D-1652 120 118 116 107 104 

Viscosity mPa-s ASTM D-0445** 11,900 8,200 5,100 1,100 570 

Hydrolysable 
chloride 

ppm ASTM D-1726 200 100 100 700 400 

Volatile 
content 

% ISO*** 3251 0.03 0.18 0.06 0.10 0.10 

 

™ Sumi-Epoxy is a trademark of Sumitomo Chemical Co., Ltd. 
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* 1% PES in DMF (N,N-dimethylformamide) solution @ 25°C. 

** As measured via GPC-MALS (gel-permeation chromatography with multi-angle light scattering) 
***As measured via DSC (differential scanning calorimeter) 
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Phoenix, Ariz., U.S. — To support customers in the U.S. aviation/aerospace market, Sumitomo 

Chemical Co. Ltd. (Tokyo) has expanded its offering of polyethersulfone (PES) toughening additives 

for epoxy composites. In addition to standard SumikaExcel™ 5003P PES (blue column above), the 

company has introduced a new lower molecular weight 2603P grade (pink column above). The 

standard 5003P grade has a viscosity of 0.52 dl/g vs. a reduced viscosity of 0.26 for the new 2603P 

grade (both measured as 1% PES in N,N-dimethylformamide (DMF) solution @ 25°C). The molecular 

weight (Mw) of 5003P is 42,000 vs. 16,000 for the 2603P grade. Additionally, the Tg of 5003P is 227°C 

vs. 220°C for 2603P as measured with a differential scanning calorimeter. The new 2603P grade also 

features more terminal hydroxyl (-OH) groups vs. the standard grade (4.5 vs. 1.1 per 100 units). When 

ground to a micron-powder, PES has proven very effective at boosting fracture toughness and 

microcrack resistance of epoxy composites — both in prepreg form and as a polymer for resin-

transfer molding (RTM). It provides this over a broad temperature range without negatively affecting 

dimensional stability, flame/smoke/toxicity (FST), creep resistance, modulus, impact strength, or yield 

strength.  In its role as a functional additive for epoxy composites, specific PES grades with -OH end 

groups react with glycidyl groups on the epoxy matrix to form a cross-linked, interpenetrating 

polymer network (IPN). 

#  #  #  #  # 

Select Properties of SumikaExcel™ PES Micron-Powder Additive to Toughen 
Epoxy/Carbon Fiber Composites 

 Standard Grade New, Lower-Molecular 
Weight Grade 

Property Unit 5003P 2603P 

Viscosity* dl/g 0.52 0.26 

Molecular weight (Mw)** 

Molecular weight distribution (Mw/mn) 

- 

- 

42,000 

2.2 

16,000 

1.6 

-OH terminal groups Per 100 units 1.1 4.5 

Glass-transition temperature (Tg)*** °C 227 220 

 

™ SumikaExcel is a trademark of Sumitomo Chemical Co., Ltd. 


