
1C o m p o s i t e s  C o n n e c t i o n

Composites ConnectionTM

F A L L  2 0 2 0

Official Newsletter of the SPE Composites Division
Reaching Over 1,000 Composites Professionals
In All Industries

Sponsored by:

http://performance-materials.basf.us/
http://www.dscconsumables.com/
http://www.mitsubishichemicals.com
http://www.abaris.com
http://www.byk.com
http://www.byk.com
<AsahiKasiePlasticsLogo.tif> 3
http://www.dsm.com/plastics
http://www.carbonconversions.com


2C o m p o s i t e s  C o n n e c t i o n

Chairman’s Message:
Ian Swentek, Ph.D.

Composite materials continue to grow 

in demand and application. Likewise, 

our division is growing, responding, 

and pioneering how we support the var-

ied academics and industrial profession-

als driving these developments. We are the 

premier professional society focused on the 

science, engineering, manufacturing, and 

application of all types of reinforced poly-

mer composites. That last statement was 

taken directly from our revised vision state-

ment and mirrors the future-thinking that 

undergirds our organization. 

In reflecting on our short, four-decade his-

tory, we must adapt to the realities of a 

maturing workforce and the priorities of 

a new generation of young professionals. 

We continue to champion universal equal-

ity through our outreach, education, and 

award programs. Our mission (in brief) re-

mains steadfast: to educate and promote 

the benefits of reinforced polymers com-

posite materials and to recognize member 

achievements in research, development, 

and commercialization of materials, pro-

cesses, and products. 

Our world has recently experienced events 

(namely SARS-CovV-2) that have pushed 

many people to adapt remote working proto-

cols – we have therefore temporarily pivoted 

to virtual conferencing, but look forward to 

restoring the strong interpersonal network 

within our society. Over the coming months, 

further changes are anticipated as we strive 

to modernize our modes of communication 

and bring further value to each member of 

the division. 

If you would like to contribute your time or 

talent to the Composite Division in a more 

substantial way, please reach out to myself 

or any member of our board. We are always 

on the lookout for folks with different skills 

who are passionate about this field. 

Cheers,

 

Dr. Ian Swentek

SPE Composite Division Chair 2019-2021

Sept/Oct 2020
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Board of Directors continued...

The best advertising value in the Composites Industry

Sponsor the Newsletter
• Support your SPE Composites Division

• Reach 1,000 Composites Professionals 
   3 Times a year via the E-Newsletter

• Maximize your exposure to the 
   customers & the trade

Contact Teri Chouinard CBC, APR for more info Teri@IntuitGroup.com
See page 26 for more details
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Board Meeting Minutes  March 17, 2020

By:  John P. Busel

continued on page 9...

SPE Composites Division 
Board of Directors Meeting
Tuesday, March 17, 2020

12:00 PM – 1:00 PM Eastern US

Conference Call

1. Welcome
• Ian Swentek called the meeting to order 

at 12:01 pm.

• John Busel conducted the Roll Call.

2. Administrative
• Ian Swentek reviewed the last meeting 

minutes of December 3, 2019 and January 

14, 2020 meetings. John Busel made a cor-

rection to the spelling for Khaled Shahwan. 

Ian Swentek moved to accept the minutes 

as revised. Motion was seconded. Motion 

passed unanimously. January 14, 2020. Ian 

Swentek moved to accept the minutes as 

written. Motion passed unanimously.

• Ian Swentek reviewed the action items from 

the last meeting (see attachment 1).

http://www.dscconsumables.com/
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Board Meeting Minutes  continued...
• Ian Swentek reviewed the proposed re-

vised mission statement. Ian Swentek so-

licited additional comments and changes 

to the mission statement. Only one com-

ment was received. The proposed revised 

vision/mission statement is as follows:

	 Proposed vision statement:

The SPE Composites Division strives to be 

the premier professional organization fo-

cused on the science, engineering, and ap-

plication of all types of polymer composites.

	 Proposed mission statement:

The mission of the SPE Composites Divi-

sion is to promote the benefits of polymer 

composite materials, provide a forum for the 

dissemination of information, and recognize 

advances in both academia and industry.

ACTION: Ian Swentek asked the Board to 

submit any comments to him over the next 

few weeks.

3. Treasurers Report
• The report was submitted late and not sub-

mitted to the Board prior to the meeting 

for review. This report will be circulated af-

ter the meeting. It was reported that there 

is a delay in receiving funds from ACCE. 

The amount is smaller than expected and 

budgeted. It was noted that sponsorship to 

ACCE and the newsletter has declined and 

impacts the revenue for the Division. The 

budget will be reviewed at the next meet-

ing. Ian Swentek asked the Board members 

to submit any new budgetary items to the 

Treasurer so that a budget can be prepared 

for the next FY.
continued on page 10...
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Board Meeting Minutes  continued...
4. Committee Updates – (20 min)
• Membership: Ray Boeman reported he 

performed an analysis of the Division 

membership and this was provided in the 

report distributed to the Board. The re-

port shows the lapsed members, upcom-

ing renewals, geographic representation, 

and professional categories. The graphs 

provided a good visual to the status and 

trends of the Division membership. It was 

pointed out that the Automotive Division 

has similar results in their membership. 

The group pointed out to use the social 

media presence to help with member-

ship retention and recruitment. • Edu-

cation: Uday Vaidya reported the results 

of the 4 schools that received education 

grant funding for 2018. This was a very 

positive investment by the Division. For 

2019, 3 schools were awarded grant funds 

for equipment. There was no update as 

to whether the equipment was acquired. 

He reported that 200-300 students so 

far have received benefit from this in-

vestment. It was suggested to write an 

article for the newsletter to demonstrate 

the work of the Board for students. It was 

pointed out that a solicitation has not 

been made for 2020. The group agreed 

that this was important, and the quantity 

of funds used will be based on availability 

from the new budget.

• Councilor: Dale Brosius reported that the 

new SPE office and facilities are a nice 

venue for small meetings and events. The 

Divisions are being asked to consider us-

ing this facility. Governance was a major 

topic of discussion at the Council meeting. 

There was much discussion about ANTEC 

in the planning, but given the recent events, 

there are changes to ANTEC that will now 

be a virtual meeting. He reported that other 

types of events like a thermoplastics con-

ference might be a consideration.

• Audit: Ian Swentek reported that there 

have been no records to perform an audit. 

One option is to outsource this function. 

However the cost can vary from inexpen-

sive to expensive. The question was asked 

regarding what records need to be pro-

vided for an audit. It was pointed out that 

both spreadsheets and Quick Book reports 

are being used which may complicate the 

process. The audit needs to include bank 

statements which is currently being re-

corded in Quick Books. This review needs 

to be done over the next 3 months and 

before the next meeting. It was suggested 

to contact the Automotive Division for the 

process they used.

• Awards: Hicham Ghossein reported the 

Jackie Rehkopf. awards are still under review. 

Over 300 applications were received with the 

deadline being April 1. He announced the 

Educator of the Year award winner. It was 

pointed out that there are no events planned 

for the PlastiVan. Dale Brosius volunteered 

to spearhead this initiative.

• Tech Program – ANTEC: Shankar Srini-

vasan/Rich Caruso reported that ANTEC 

will be executed as a virtual program in 

lieu of in person due to the recent CO-

VID-19 limitations. The authors are being 

contacted for support of a virtual program. 

Preliminary results indicate that it is dif-

ficult to get responses for all the speakers. 

It was reported that 23 presentations are 

in the Composites part of the conference 

program with one keynote. The process is 

very fluid at this time. They thanked the 

reviewers for help with the paper reviews. 

It was pointed out that depending on the 

response, there might be holes to fill in the 

program. It was also pointed out that the 

event might be expanded over a number 

of weeks to offset the concurrent sessions, 

but details are being worked out.

continued on page 11...
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Board Meeting Minutes  continued...
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• Newsletter: Pritam Das reported that 

sponsorships are down this year. The 

newsletter is promoted via Linked-in. He 

noticed that on recent posts, there have 

been no comments from the Board. He 

asked the Board to respond to all Linked-

in posts to drive discussion. It was sug-

gested that a note will be sent to the Board 

when items are posted. He reported that 

the expenses for printing the newsletter 

does not seem to be a good approach go-

ing forward. There are tactics that are be-

ing determined to make the marketing of 

the newsletter more effective. In consul-

tation with the designer, a QR code would 

be developed on a single page that allows 

download the newsletter from scanning 

the code. This was tested and was going 

to be used at JEC, but since the event was 

postponed, we do not know what the suc-

cess would be. Tim Johnson reported that 

this would cost $30 per poster. The issue 

was raised to communicate the newslet-

ter to OEMs. Ian Swentek asked Pritam 

Das for a proposal for the Board to con-

sider and review at the next meeting.

5. New Business
• Ian Swentek reported that the Automotive 

Division is of the opinion that the ComDiv 

is not doing enough for ACCE. Support 

was requested in 3 areas: industry spon-

sorship, technical programming, and co-

ordinating student sponsorships. Enamul 

Haque reported that he is actively par-

ticipating on the planning work for ACCE 

every year that includes reviewing pre-

sentations and moderating sessions. The 

group pointed out that the ComDiv Board 

over the years has provided leadership 

and very active participation but in recent 

years, unilateral decisions been made 

without collaboration with the ComDiv 

representatives. It was added that the 

student posters have been mostly orga-

nized and driven by the ComDiv Board. 

Several members volunteered to help. Ian 

Swentek will communicate to the Automo-

tive Division regarding the list of activities 

and volunteers to help.

6. Wrap Up
• Ian Swentek will compile the Action Items 

and will be distributed with the minutes.

• The Next Meeting is scheduled for Tuesday, 

June 16, 2020 – 12:00 – 1:00 pm EASTERN 

(conference call).

7. Adjourn
• Ian Swentek adjourned the meeting 

	 at 1:32 pm.

Respectfully submitted,

John P. Busel

Secretary/Chair-Elect, 

SPE Composites Division

Board of Directors
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Award Winning Paper 

posite. In general, the composites showed 

enhanced thermal stability with increasing 

glass fiber content with good to moderate 

filler distribution and dispersion within the 

PP matrix. The hybrid reinforced thermoplas-

tic composites can lead to vast weight and 

potential cost savings with the promise to 

advance environmental stewardship within 

the automotive realm.

Introduction
Petroleum-based plastics have vastly con-

tributed to quality of life in modern soci-

ety such as the advent of Polyethylene (PE) 

which is widely used in consumer goods, 

wire & cable insulation, industrial piping, lin-

ings, coatings and was historically deployed 

in World War II for electrical insulation of 

submarines and radar shields [1]. In particu-

lar, the usage of plastics by mass in the au-

tomotive industry increased from 6% in 1970 

to 16% in 2010 and it is due to reach 18% 

by 2020 [2]. The increased usage of plastics 

contributes to post-consumer waste where 

shortage of landfill space, ocean pollution 

and the depletion of petroleum resources 

inspired engineers and scientists to develop 

biodegradable & renewable plastics. Next 

generation materials should exemplify prin-

ciples of sustainability, industrial ecology 

and green chemistry.

Abstract
The shortage of landfill space, ocean pol-

lution of plastics and the depletion of pe-

troleum resources invigorated engineers 

and scientists to shift their focus on to the 

development of bio-based plastics. Natu-

ral fibers are abundant and provide many 

advantages such as: weight reduction, 

process-friendliness (no wear of tools & 

skin irritation), biodegradability and good 

acoustic insulation properties. The limita-

tions of natural fibers as reinforcement for 

thermoplastics are their low mechanical 

properties, limited thermal stability and 

shrinkage in comparison to traditional in-

organic reinforced thermoplastics. In this 

study, the objective was to develop hybrid 

composites combining poly α-1, 3-glucan 

(DuPont’s Nuvolve™) along with long glass 

fiber in a polypropylene matrix to optimize 

the overall composite properties. The poly-

saccharide and glass fiber loadings (wt. %) 

were varied and the samples were prepared 

via twin-screw extrusion followed by injec-

tion molding. The results showed mechani-

cal properties decreased with increasing 

polysaccharide content, however there is an 

optimum loading of the polysaccharide that 

is a promising alternative to reduce the uti-

lization of inorganic fillers (e.g. glass fiber). 

Thermal & morphological analyses were 

also conducted to understand dispersive 

nature of the fillers, reinforcing capability 

and thermal behaviour of the overall com-

This Issue:

• Chair’s Message

• BOD Listings

• Board Meeting Minutes

• Award Winning Paper

• Councilor Report

• Membership Report

• Awards Report

• Treasurer Report

Latest Breakthroughs 
with Hybrid Reinforced Composites in 
Lightweight Applications
Dinesha Ganesarajan, Leonardo Simon
Department of Chemical Engineering, University of Waterloo, Waterloo, Ontario, N2L 3G1, Canada

Alper Kiziltas, Deborah Mielewski
Sustainability and Emerging Materials, Ford Motor Company, Dearborn, Michigan, 48124, USA

Natnael Behabtu, Christian Lenges
DuPont Industrial BioSciences, Wilmington, DE, 19803, USA

continued on page 14...
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Moreover, in the United States of America 

the corporate average fuel economy (CAFE) 

regulated by the national highway traf-

fic safety administration (NHTSA) set the 

fuel economy standard for passenger ve-

hicles and light-duty trucks to be 54.5 MPG 

by 2025 [2]. The projected added cost to a 

2025 model vehicle is 1800 USD however, 

the improved fuel economy for those con-

sumers who drive their vehicle for its entire 

lifetime would save on average 3400-5000 

USD [2]. This standard further amplified 

the necessity for automakers to find innova-

tive ways to improve fuel efficiency, where 

the concept of lightweighting sparked great 

interest. Newton’s second law states that 

acceleration of an object is dependent on 

the forces acting upon the object and the 

object’s mass, therefore it takes less energy 

to accelerate a lighter object. Application of 

this fundamental law has shown that 10% 

reduction in vehicle weight can improve fuel 

economy by 6-8% [3].

Lightweighting primarily focuses on substi-

tuting heavier objects like metal with lighter 

materials such as carbon fiber in high per-

formance vehicles. This is extremely hard to 

achieve for large volume vehicles due to the 

cost and metal’s structural importance in 

the construction of engine, chassis and body 

exterior parts. Metals used in non-structural 

parts of the vehicle can be replaced with re-

inforced thermoplastics without compromis-

ing performance while delivering reduction 

in weight. Composites are attractive combin-

Award Winning Paper  continued...

(a) continued on page 15...
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Improvements to fuel efficiency are initial 

steps to achieving a circular economy. How-

ever, there is also a need for a holistic ap-

proach to engineering design for next gen-

eration automotive parts that consider the 

source of materials, processing and disposal 

at end of usage which all contribute to the 

total carbon footprint associated per vehicle 

production.

The purpose of this research was to develop 

hybrid composites combining polysaccha-

rides of unique morphologies with glass fi-

ber in a polypropylene matrix. In particular, 

DuPont’s poly a -1,3 glucan (derived from su-

crose feedstock) to reinforce polypropylene 

in combination with glass fiber for body in-

terior and underhood applications such as IP 

substrate, center console and battery cover in 

passenger vehicles & light-duty trucks. Com-

posites were produced at various loadings 

of polysaccharide and glass fiber using melt 

blending (twin screw extruder) and injection 

molding. The effect of the combination of fill-

er loading on the composite properties were 

investigated (mechanical and thermal) to 

gain insight of strategies to optimize perfor-

mance properties of the composites. This re-

search attempts to provide a comprehensive 

study on the development of hybrid compos-

ites containing naturally sourced materials 

to deliver optimum mechanical and thermal 

properties suited for body interior and un-

derhood applications for passenger vehicles 

and light-duty trucks while achieving signifi-

cant lightweighting opportunities.

The major challenge of incorporating poly-

saccharides in polypropylene matrix is sur-

face compatibility due to the hydrophilic and 

hydrophobic nature of polysaccharides and 

polypropylene. Filler-matrix adhesion is criti-

cal, as the role of the matrix in a fiber-rein-

forced plastic is to transfer the load to the 

ing materials properties in ways not found 

in nature and in the automotive industry 

glass fibers and talc are common materi-

als used for reinforcing plastics due to their 

low cost and good mechanical properties. 

Naturally sourced materials such as cellu-

lose and poly α -1, 3 glucan have potential 

to provide good reinforcing properties at a 

lower density (~1.5 g/cm3). The advantages 

of bio-based filler materials are that they 

provide good mechanical properties, biode-

gradability, lower wear on processing equip-

ment and lower density. The limitations of 

such materials are their restricted thermal 

stability, shrinkage in comparison to tradi-

tional inorganic fillers, hydrophilic nature of 

the filler and higher than usual cost/pound 

of material in comparison to inorganic fill-

ers. Therefore, completely replacing inor-

ganic filler material with naturally sourced 

material is not viable in today’s economic 

environment, however combining inorganic 

and bio-based fillers could provide an inter-

mediate and necessary solution to achieving 

performance properties, lightweighting and 

biodegradability.

continued on page 16...
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Award Winning Paper  continued...
using an oven at 60°C for 12 hours. The dry 

PP, PP-g-MA and Nuvolve™ were separately 

starve-fed into a twin screw extruder via K-

Tron gravimetric feeders. After extrusion, 

the materials were immediately quenched in 

a water bath and kept at room temperature. 

The compounded materials from the twin 

screw extruder were granulated using a lab 

scale grinder/chopper and dried at 60°C 12 

hours before the injection molding step.

Nuvolve™ masterbatch (30%) with PP (now 

grounded pellets) was hand-mixed with long 

glass fiber filled PP pellets and then trans-

ferred to the injection molder (Boy Machines 

Model 80M) to process ASTM test specimens 

for tensile (ASTM-D638-10), flexural (ASTM 

D790-10) and impact (ASTM D256 – 10) test-

ing, respectively.

Table 1 shows the formulations used in this 

study, where two particle sizes of DuPont’s 

Nuvolve™ (Nuv A=5 microns, Nuv B=20 

microns) were supplied and the control 

samples used were 5% & 10% glass fiber re-

inforced PP, virgin PP and Ford’s incumbent 

material (35% total filler content). It is also 

important to emphasize the exclusion of 

a second extrusion step to incorporate the 

glass fiber in the Nuvolve™ 

masterbatch (30%) with PP. 

The elimination of a second 

extrusion process can speed 

up part production, lower 

manufacturing costs and re-

duce thermal degradation 

and fiber attrition.

continued on page 17...
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stiff fibers through shear stresses at the in-

terface; which requires good adhesion. It is 

desired to have strong binding capabilities 

between the filler and the matrix and having 

weak binding sites promotes void structures 

and particle agglomeration. Therefore, it is 

essential to maximize the interfacial com-

patibility of the filler within the continuous 

polymer matrix.

Experimental
Polypropylene (PP) homopolymer pellets, 

long glass fiber filled PP pellets were pro-

vided by local suppliers and poly α-1,3-glucan 

of two particles sizes (5 & 20 microns) were 

supplied by DuPont Industrial BioSciences 

under the tradename Nuvolve™. Polypropyl-

ene grafted maleic anhydride (PP-g-MA: lo-

cally sourced) was used as a coupling agent 

to help with the compatibility of hydrophobic 

PP and hydrophilic polysaccharide.

The composites were prepared using a two-

step process i) extrusion and ii) injection 

molding. Nuvolve™ masterbatch (30%) 

with PP was compounded using twin-screw 

extruder (ThermoHaake Rheomex Model 

PTW25) and prior to extrusion all materi-

als were dried to reduce moisture content 
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Award Winning Paper  continued...
Mechanical Test & Density Measurement

Tensile, flexural and impact tests were con-

ducted using a universal testing machine 

(Instron 3366) and a pendulum tester (Test-

ing Machines Inc. 43-02-03 model) in com-

pliance with ASTM D638-10, ASTM D790-

10 and ASTM D256 – 10, respectively. The 

properties of interest were: tensile strength, 

strain, young’s modulus, flexural modulus, 

maximum flexural stress and impact resis-

tance. All mechanical tests were run in an 

environmentally conditioned room at 23°C± 

2°C and 50± 5% relative humidity. Density 

was measured using an analytical balance 

(readability down to 0.1mg) and density kit 

ME-DNY-43 from Mettler Toledo.

Thermal Characterization

Thermal transitions of the composites and 

the neat polymer matrix were analyzed us-

ing a differential scanning calorimetry in-

strument (DSC: TA Instruments Q2000). At 

first the samples were heated from room 

temperature to 190°C at a rate of 50°C/

min and isothermally held for five minutes. 

Thereafter, the samples were cooled to 70°C 

at 10°C/min and isothermally held for 5 

minutes before reheating to 190°C at 10°C/

min. The melting and crystallization tran-

sitions were collected from the heat flow 

versus temperature curves where, melting 

temperature (T
m
) is an endothermic transi-

tion and the crystallization temperature (T
c
) 

is an exothermic transition denoted by the 

peak minimum and maximum respectively. 

Heat of fusion (DH
m
) and enthalpy of crys-

tallization (DH
c
) were also calculated.

Thermal gravimetric analysis (TGA: TA Instru-

ments Q500) was used to study thermal sta-

bility of neat PP and the composites. The sam-

ples were heated at 20°C/min and subjected 

to nitrogen from room temperature to 800°C 

and then held isothermally in air for five min-

utes. The degradation temperature of the res-

in and fillers can be identified from TGA.
continued on page 18...

This Issue:

• Chair’s Message

• BOD Listings

• Board Meeting Minutes

• Award Winning Paper

• Councilor Report

• Membership Report

• Awards Report

• Treasurer Report

Morphology (SEM)

Zeiss 1550 (LEO) scanning electron micro-

scope with accelerating voltage of 5-7.keV was 

used to observe the morphology of the com-

posites and the neat PP as well as distribu-

tion of fillers within the polymer matrix. The 

samples were cut using a paper cutter (guil-

lotine) exposing fracture surface of the sam-

ples Furthermore the samples were sputter-

coated with gold to avoid surface charging. 

Results and Discussion 
Mechanical Properties

Tensile Properties & Density Measurement

The effects of different fiber combinations on 

the tensile properties of the composites and 

control samples which include neat PP, PP 

filled with glass fiber (5 &10%) and Ford Mo-

tor Company’s incumbent material are show-

cased in Figure 2, 3 and 4. The composites 

are labelled as 10/10, 10/15 and etc. where, 

the first number represents Nuvolve™ con-

tent and the latter represents glass fiber con-

tent. Overall, the addition of inorganic and 

natural fillers led to a considerable increase 

in the tensile strength at maximum load and 

young’s modulus. The inorganic filler (glass 

fiber) had a greater improvement in strength 

and modulus values compared to poly a-1,3-

glucan (DuPont’s Nuvolve™); an increase of 

122% and 190% for tensile strength at maxi-

mum load and modulus respectively was 

observed for Nuvolve™/GF (10/20) compos-

ites compared to neat PP. Note that 30/0 for-

mulation that only contained Nuvolve™ as 

a filler performed poorly in tensile strength 

(16% decrease), however improved modulus 

(29% increase) when compared to neat PP. It 

is expected that glass fiber improves tensile 

strength and modulus at a higher factor than 

naturally sourced materials due their strong 

and stiff mechanical properties. The stron-

gest performer of the hybrid composites was 
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The tensile strains at maximum load of the 

composites were lower than neat PP (Figure 

4) with no considerable difference in strain 

as a function of total, inorganic and natural 

filler content.

10/20 formulation followed by 10/15 and 

10/10 formulations which utilizes 20-25% of 

total filler content in comparison to Ford’s 

incumbent material (35% total filler con-

tent). Figure 1, shows the density reduction 

(%) compared to Ford’s incumbent material 

that is being used for body interior and un-

derhood applications; where formulations 

10/15 and 10/20 show a density reduction of 

13 and 10% respectively. Therefore, the com-

bination of inorganic and naturally sourced 

filler materials can offer enhanced mechani-

cal properties with sufficient weight savings 

per vehicle part.

Figure 1: Density Reduction (%) of all composites 
and neat PP in reference to Ford Incumbent Material

Figure 3: Young’s Modulus (MPa) of composites 
and neat PP

Figure 4: Tensile Strain (%) of composites and neat PP

Figure 2: Tensile Strength (MPa) of composites 
and neat PP

Overall the tensile properties showed that 

there is a greater influence in performance 

via the addition of glass fibers compared to 

DuPont’s Nuvolve™, however hybridization 

of both fillers produced beneficial enhance-

ments in performance and lightweighting.

Flexural Properties

Flexural properties exhibited a similar trend 

as the tensile results, showing that the addi-

tion of glass fibers had a positive impact on 

the modulus and maximum stress.
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The addition of DuPont’s Nuvolve™ showed a 

22% increase in modulus (Figure 5) compared 

to neat PP and the highest performing com-

posite 10/20 had an overall increase of 193% 

in modulus and 74% in maximum stress (Fig-

ure 6) compared to neat PP. Ford’s incumbent 

material has a modulus of 3600 MPa and the 

10/15 formulation was able to meet the re-

quirement. It should be noted that there is 

no official requirement listed for maximum 

stress and hence Ford Motor Company does 

not specify an official value for this metric. continued on page 20...

Figure 5: Flexural Modulus (MPa) of all 
composites and neat PP

Figure 6: Maximum Stress (MPa) on all compos-
ites and neat PP

Figure 7: Impact Resistance (kJ/m2) of all 
composites and neat PP

Impact Properties

Figure 7 shows that impact resistance de-

creased by 54% for formulation 30/0 and this 

can be attributed to the dispersive nature of 

the material as well as promoting stress con-

centrations within the polymer matrix. This 

is consistent with Panthapulakkal and Sain’s 

[4] findings, where they found hemp/glass 

fiber PP composites had enhanced impact 

resistance with an increase of glass fiber 

content. Moreover, the hybrid composites 

had an increase in impact resistance up to 

123% (10/20) compared to Neat PP and this 

is largely attributed to glass fiber content. It 

can also be noted that the 10/10 formulation 

meets and exceeds Ford’s incumbent mate-

rial requirement by 50% and showcases a 

density reduction of 17% (Figure 1). There-

fore, the hybrid composites are able to pro-

vide superior impact resistance while offer-

ing lightweighting opportunities.
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Overall, the addition of DuPont’s Nuvolve™ 

and glass fiber in a PP matrix enhanced me-

chanical performance. The greatest contribut-

ing factor is the concentration of glass fiber 

in the composite, however the addition of 

Nuvolve™ also provides for enhanced me-

chanical properties (to a lesser degree) while 

offering superior weight savings per material 

part. 10/15 formulation was the optimal solu-

tion as it was able to meet Ford’s incumbent 

material specification with the exclusion of 

tensile strain. Furthermore, this formulation 

showed a density reduction of 13% compared 

to Ford’s incumbent material, showcasing 

lightweighting opportunities in non-structur-

al components of an automobile.
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Thermal Properties
The mechanical properties showed no clear 

distinction in performance between Nuv-A 

and Nuv-B. Nuv-B has a particle size of 20 mi-

crons (4 times larger than Nuv-A) and it costs 

less to manufacture indicating commercial 

potential. Consequently thermal and mor-

phological data are presented with respect to 

Nuv-B. Figures 8, 9, 10 and 11 summarizes the 

thermal stability of the composites and neat 

PP, demonstrating the onset decomposition 

temperature of Nuvolve™ & Polypropylene 

(TdN, TdP) and temperatures at 10% & 15% 

weight loss from TGA curves. The crystalliza-

tion & melting temperatures are presented in 

Figures 12 & 13 along with values for heat of 

fusion and crystallization in Table 2.

continued on page 21...

Figure 8: Onset Decomposition Temperature of 
Nuvolve™ A

Figure 10: Temperature at 10% weight loss from 
TGA curves

Figure 9: Onset Decomposition 
Temperature of PP

Figure 11: Temperature at 15% weight loss from 
TGA curves
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Figure 8 shows that the decomposition of 

Nuvolve™ is consistent and does not fluctu-

ate, formulation 30/0 consisting of only Nu-

volve™ showed the lowest value and there 

is a slight positive correlation with the ad-

dition of glass fiber in the composites (5.8% 

increase). The onset degradation tempera-

ture of PP gradually increased, formulation 

30/0 showed a 26% increase with respect to 

neat PP. Moreover, the temperatures at which 

10% and 15% weight loss (Figures 10 & 11) 

occurred were also used to evaluate thermal 

stability. The hybrid composites were more 

stable than neat PP with the glass fiber hav-

ing a greater influence. Formulation 30/0 

showed a 15% decrease in temperature com-

pared to neat PP.

Figures 12 and 13 summarize the crystal-

lization (T
c
) and melting temperatures (T

m
) 

of the control samples and the composites. 

The crystallization temperature decreased 

for all composites with respect to neat PP. 

This could outline the possibility of the Nu-

volve™ and the glass fiber not being able to 

act as nucleating agents to aid in faster crys-

tallization of the PP. On average there is a 3% 

decrease in crystallization temperature of all 

composites relative to neat PP. The melting 

temperature increased for all composites in 

comparison to neat PP (5% increase), howev-

er the effect of Nuvolve™ is minimal on the 

melting temperature which stayed consistent 

for all composites.

Table 2: Enthalpies of crystallization and melting for neat PP and composites

Figure 12: Crystallization Temperature (T
c
) Figure 13: Melting Temperature (T

m
)

continued on page 22...
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Overall, the composites showed enhanced 

thermal stability in comparison to neat PP. 

The integration of Nuvolve™ did not pro-

foundly increase thermal stability of the 

composites, glass fiber had a greater influ-

ence. However, combining both materials 

showed that the composites were thermally 

stable (compared to neat PP) with the upside 

of potential cost effectiveness in regards to 

weight savings per automotive part. The DSC 

results showed that the fillers do not act as 

nucleating agents to aid with accelerated 

crystallization which translates to a poten-

tial increase in part production and reduc-

tion in cycle times. The melting temperature 

increased for all composites compared to 

neat PP but, there was minimal differences 

across the composites alluding to the little 

influence of individual fillers on the melting 

temperature. Table 2, shows the enthalpies of 

crystallization and melting and the general 

trend observed is that the composites have 

decreased values compared to neat PP when 

incorporating Nuvolve™ as opposed to glass 

fiber. Generally, the thermal properties show 

that the hybrid composites can be utilized in 

challenging conditions e.g. underhood appli-

cations offering thermal stability.

Morphological Properties
Formulations 10/10, 10/15 and 10/20 were the 

best performers with respect to mechanical 

and thermal properties and therefore are 

demonstrated in this section. Figures 14, 

15, 16, 17 and 18 show SEM images at 100x 

magnification of neat PP and the hybrid com-

posites with the following filler loading: 30/0, 

10/10, 10/15 and 10/20.

Figure 15 shows that Nuvolve™ is evenly 

distributed and dispersed in the continu-

ous PP matrix, where no clear distinction can 

be concluded to separate filler from matrix. 

Figures 16 and 17 show good distribution of 

glass fiber in regards to formulation 10/15 

and 10/20, therefore the reinforcement capa-

bility is maximized as seen in their respec-

tive mechanical performance. In Figure 19, 

the micrograph shows Nuvolve™ without the 

addition of glass fiber in the PP matrix and 

it can be observed that the poly α-1, 3-glu-

can forms agglomeration of particles with 

an average size of 30 microns which trans-

lates to poor transfer of load between filer 

and matrix. Furthermore, the dark shadows 

around the particles indicate poor adhesion 

between the Nuvolve™ and the continuous 

polymer phase.

Figures 19, 20, 21, 22 show micrographs 

where glass fiber can be distinguished from 

Nuvolve™ by their difference in diameter 

and shape (Figure 20). Overall good disper-

sion and moderate distribution is observed 

for the hybrid composites. Poly α-1, 3-glucan 

and polypropylene are hydrophilic and hy-

drophobic by nature, and therefore it is dif-

ficult to attain good adhesion at the inter-

face between the filler and matrix. Good to 

moderate adhesion is directly related to the 

composite’s mechanical performance as the 

filler’s sole duty is to effectively transfer load 

from the polymer matrix.

continued on page 23...

Figure 14: SEM micrograph of Neat PP at 100x 
magnification
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continued on page 24...

Figure 15: SEM micrograph of 30/0 formulation 
at 100x magnification

Figure 18: SEM micrograph of 10/20 formula-
tion at 100x magnification

Figure 16: SEM micrograph of 10/10 formula-
tion at 100x magnification

Figure 19: SEM micrograph of 30/0 formulation 
at 500x magnification

Figure 17: SEM micrograph of 10/15 formula-
tion at 100x magnification

Figure 20: SEM micrograph of 10/10 formula-
tion at 500x magnification
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In Figure 21, fiber pull-out is observed, which 

is good indication of poor adhesion between 

the filler and continuous polymer matrix.

Overall, the hybrid composites exhibit mod-

erate to good filler distribution and disper-

sion. Interfacial adhesion can be improved 

in the processing of the composites such as 

double extrusion instead of hand-mixing of 

glass fiber before the injection molding step. 

Melt Blending (extrusion) is known to be an 

effective dispersive technique to incorpo-

rate fillers and it is expected that a second 

extrusion step would aid in greater disper-

sion of the filler. However, this would add 

costs to the overall part and the mechani-

cal and thermal properties showed that the 

current methodology is good enough to be 

employed on non-structural components in 

body interior and underhood applications.

continued on page 25...

Figure 21: SEM micrograph of 10/15 formula-
tion at 500x magnification

Figure 22: SEM micrograph of 10/20 formula-
tion at 500x magnification
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Summary and Recommendations
In this study, the development of hybrid 

composites were investigated utilizing 

DuPont’s Nuvolve™ and glass fiber as fill-

ers in a PP polymer matrix . The maximum 

total filler content did not exceed past 30 

wt. % and the mechanical, thermal and 

morphological properties were evaluated 

and compared to Ford’s incumbent mate-

rial, neat PP and 5 %10% glass fiber filled 

composites for body interior and under-

hood applications in passenger vehicles 

and light-duty trucks.

The mechanical properties of the com-

posites showed general increase in per-

formance with glass fiber content and the 

opposite with Nuvolve™ content. However, 

optimum formulations were found (10/15, 

10/20) that may reduce or replace a portion 

of the inorganic content. The best perform-

ing composites were 10/15 and 10/20 which 

outperformed Ford’s incumbent material; 

creating an opportunity for a reduction up 

to 10% in total filler content and up to 13% 

in density per automotive part.

The thermal stability of the composites 

showed improvements in comparison 

to neat PP, where glass fiber had a more 

dominant role than Nuvolve™. The crystal-

lization temperature (Tc) of the composites 

decreased revealing that Nuvolve™ is not 

a nucleating agent that could speed up 

crystallization during processing and sub-

sequently decreasing cycle time. Overall, 

the composites showed improved thermal 

stability and can potentially be utilized in 

challenging environments such as under-

hood applications.

Morphology takes a deep dive into filler-

matrix interactions which are pivotal for 

performance of the composites. DuPont’s 

Nuvolve™ is a polysaccharide that is hydro-

philic by nature and the PP is hydrophobic 

which highlights incompatibility issues. 

Therefore, having good distribution and ad-

hesion of fillers are crucial to attain supe-

rior performance properties. The SEM mi-

crographs showed that the best performing 

composites in this study (10/15 &10/20) had 

good to moderate filler distribution and ad-

hesion with the continuous polymer matrix. 

There are localized areas with dark shadows 

around glass fiber and Nuvolve™ particles 

along with fiber pull-out showing glimpses 

of poor adhesion. This can be improved by 

adding a greater concentration of maleic 

anhydride or the addition of a second melt 

blending step.

The hybridization of Nuvolve™ with glass fi-

ber yields high performing composites that 

can be exploited in body interior and under-

hood applications for passenger vehicles and 

light-duty trucks. The composites use up to 

10% less filler material and demonstrate a 

density reduction of up to 13%; contributing 

to weight savings and also positively impact-

ing the sustainability effort by incorporating 

a biodegradable material.
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1. Last Council meeting was held virtu-

ally on March 27th, replacing the council 

meeting that was due to be held in per-

son the weekend prior to ANTEC.

2. SPE continues to evolve, and numerous 

bylaw changes were necessitated by the 

decision taken in November to vest full 

day to day decision making with the Exec-

utive Board of SPE. These were approved 

in short order.

3. At the September virtual Council meet-

ing, it was presented that the EB was con-

sidering changes to some of the VP posi-

tions to better align with today’s needs. 

With the decision at the Fall meeting in 

Danbury to keep the EB at the current 

number, the EB decided to move forward 

with this re-alignment.

By:  Dale Brosius

4. Elections for the new position of VP Sus-

tainability and 2020-2020 officers were 

completed on 6/10/2020 for terms starting 

July 1, 2020. The VP Sustainability posi-

tion had four nominees and required three 

rounds of voting. Results of voting are:

President-Elect		  Jason Lyons

VP Business & Finance 	 Ed Trueman

VP Sustainability 	 Conor Carlin

In addition, the Council elected a chair for 

the Council Committee of the Whole, and the 

winner was Barry Morris of Dow Chemical.

Current President-Elect Jaime Gomez will as-

cend to the role of President of the Society on 

July 1 when Brian Landes term ends.

VP Marketing & Communications	 --->	 VP Sustainability

VP Technoloty & Education	 --->	 VP Publications

VP Events			   --->	 VP Professional Development

VP Young Professionals		  --->	 VP Member Engagement

VP Sections			   --->	 VP Chapters

VP Divisions			   --->	 VP Appointed

VP Business & Finance			   Unchanged
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Membership Report

(Data from current as of June 9,2020)

494 Active members as of June 9,2020, a decrease of 16 from last report (March 13, 2020).  

However, new young professinoals increased by 100% from March to June.

Membership Categories

			   June 2020	 March 2020

Professional: 	 309 	 62% 	 321 	 63%

Student: 	 97 	 20%	 120 	 24%

New Young Prof: 	 43 	 9% 	 22 	 4%

Emeritus: 	 24 	 5% 	 23 	 5%

Young Prof: 	 19 	 4% 	 22 	 4%

Distinguished: 	 2 	 <1% 	 2 	 <1%

By:  Ray Boeman

<AsahiKasiePlasticsLogo.tif> 3
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Awards Report

Be sure to check out the SPE Compos-

ites Division booth at ANTEC 2020 St. 

Antonio TX for further information on 

our awards programs.

1. Harold Giles Award 2020: This year, 

a total of 27 applicants are under review 

from 11 volunteers. The review round is 

due by June 25th and by July 1st we must 

get back to SPE Foundation with the name 

of the awardees. So far the award amount 

for both the Graduate and Undergraduate 

students is set to $3500 and a $1000 check 

used to be issued toward the endowment 

funds. This award is administered through 

the SPE Foundation. Information about 

the award and application process can be 

found on the foundation website at: http://

www.4spe.org/Foundation/

2. Jackie Rehkopf Scholarship 2020: The 

SPE Foundation have revised their schol-

arship agreement and it is attached to 

this report, in addition to the spending 

policy, for revision by the Composite divi-

sion directors. As of June 9th, 2020, the 

available funds are $66,825. If we move 

toward endowment the annual payout 

would be $2,840 - $3,341 depending on 

market conditions. Details of the fund 

build up can be found in attached pre-

sentation. In order to reach the $100k en-

dowment fund we need to maintain the 

same contribution for another 3 years. 

Then the SPE Foundation Spending Pol-

icy would pay out between $4,250 and 

$5,000 annually depending on the market 

when the Fund reached its goal of $100k. 

Note that the Jackie Rehkopf Scholarship 

is jointly funded by both Automotive and 

Composites Divisions. Initially there were 

two awards of $5000 each, however the 

awards committee thereafter decided to 

reduce to a single award and build the ac-

count reserves more quickly to achieve an 

endowment level. Therefore, with an annu-

al commitment from Automotive of $5000 

and from Composites of $6000, and an 

award level presently maintained at $5000, 

we are building the fund by an additional 

$6000 again this year.

3. METTLER TOLEDO Award 2020: Also 

known as the travel award. This award is 

dependent on the status of conferences re-

garding the Covid-19 situation.

4. Sabic Educator of the Year Award 2020: 

This award recognizes outstanding contri-

bution toward educating the next genera-

tion of composites professionals. Dr. Tate 

was selected for this year. Sabic is confirm-

ing the amount of sponsorship they can 

cover toward the award this year. We should 

have a number from them by the time of 

the meeting next year. The normal award is 

$2500 normally presented with a plaque at 

ANTEC. This year we will have to mail it to 

the recipient as ANTEC was held online.

5. Honored Service Member / SPE Fellow: 

We haven’t selected candidates for the 

2019-2020 calendar year yet. The nomina-

tion forms were due in October/November 

time frame. But I have not received any.

I would like to say a word of thanks to the 

many volunteers helping solicit and adjudi-

cate the awards this year. Your support en-

ables the continued success of these scholar-

ship programs.

Kind Regards,

Dr. Hicham Ghossein

By:  Hicham Ghossein, Ph.D.
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Treasury Report
By:  Tim Johnson, Treasurer

Currently the Division has cash on the 

order of $28.6K and $115.3K in invest-

ment. This reflects distribution to the 

SPE Foundation of $12K for scholarship 

funding for the new fiscal year. 

In consideration of reduced income from 

ACCE 2019, and present projections for a 

very challenging ACCE 2020, the board has 

adopted a budget for the coming fiscal 

year with significant cost reductions while 

retaining the full funding of our two schol-

arships administered through the SPE 

Foundation along with two days of support 

for Plastivan.

Based upon a potential scenario of ACCE 

2020 reduced to break-even, and despite 

cost reductions, the proposed budget for 

fiscal year 20/21 projects a deficit of $15.2K 

which represents approximately 13.2% of in-

vestment fund reserves.

 A financial year-end summary for FY 19/20 

along with the approved budget for FY 20/21 

is provided as a separate file.  With a reduc-

tion of expenses associated with ANTEC 

and Plastivan, plus SPE Rebates not origi-

nally included in the previous budget, the 

net deficit for FY 19/20 was substantially 

lower than forecast. 

I look forward to the forthcoming board 

meeting to discuss the current projections for 

our first Virtual ACCE, and any other financial 

adaptations we may need to consider for the 

coming year.

Tim Johnson

SPE Composites Division Treasurer
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