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SPE® AUTOMOTIVE COMPOSITES CONFERENCE
& EXHIBITION (ACCE) ANNOUNCES TRANSITION
TO A VIRTUAL EVENT SEPT. 9 – 11, 2020
The organizing committee for the SPE Automotive Composites Conference & Exhibition
(ACCE) today announced the transition from an in-person event to a virtual platform
for its 20th anniversary event. The virtual ACCE will be held Sept. 9 – 11, 2020
(the dates it was originally planned for) and will include keynotes, panel discussions,
technical sessions, sponsorship and exhibit options, and online networking opportunities.
Continuing the ACCE tradition of supporting students pursuing careers in the automotive
composites industry, the annual ACCE and Dr. Jackie Rehkopf scholarships and Student
Poster Competition awards will be announced at the event.
Continued on page 4
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MEETING SCHEDULE
& SPECIAL EVENTS
CALENDAR
SPE Auto. Div. Board Meeting
all meetings for the remainder of this year
will be virtual
SPE Auto. Div. Board Meeting
Virtual

5:30 - 7:30 p.m.
August 17, 2020

25th-Annual SPE Automotive Division Golf Outing
Fieldstone Golf Course
Auburn Hills, MI USA

20th-Annual Automotive Composites
Conference and Exhibition

VIRTUAL EVENT

Supplying World Class
Custom Sheet Molding Compounds
Since 1978!

5:30 - 7:30 p.m.
June 15, 2020

SPE Auto. Div. Board Meeting
Virtual

All Day
September 8, 2020

All Day
September 9 - 11, 2020
5:30 - 7:30 p.m.
October 19, 2020

50th-Annual Innovation Awards Gala
Postponed to November 10, 2021

SPE Auto. Div. Board Meeting
Virtual

5:30 - 7:30 p.m.
December 7, 2020

Automotive Division Board of Directors meetings are open to
all SPE members. All events are listed on our website at
http://speautomotive.com
Email Dave Helmer at
auto-div-chair@speautomotive.com
for more information.

Molding Products
574.234.1105
info@molding-products.com
www.molding-products.com
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CHAIR’S WELCOME

DAVE HELMER, SPE AUTOMOTIVE DIVISION CHAIR

Finally, Summer is upon us
and hopefully the rain breaks
occasionally for us to enjoy a little
sunshine.

Dave Helmer as chair. Dave Helmer will replace Matt Carroll as
past chair. We very much appreciate Matt Carroll, Brian Haggart,
and Crystal VanHouten for past service and want to provide our
future support to everyone who is moving into new roles.

The COVID-19 pandemic is
still upon us as we all try to figure
out how to safely re-open in North
America learning from the first hit Asian/
European countries and hope that Latin America recovers quickly
from its peak. Please stay safe by following all the hand washing,
mask wearing, and social distancing protocols.

Over the last few years, our team has really stepped up for any
task large or small to make my job easy – so from myself to all
the boards and committees of SPE Automotive – THANK YOU.
Now it is time to hand over the role to the very capable hands of
Dr Alper Kiziltas – please show him the same passion and energy
which will continue to make SPE Automotive successful.

COVID-19 has changed the way we are all operating including
SPE. ANTEC 2020 was held virtually for the first time from
March 30th to May 5th – a lot of the content is available for
viewing at https://www.4spe.org/i4a/pages/index.cfm?pageid=3697.
AutoEpcon, TPO Shanghai, and TPO North America have all
been postponed to 2021.

I hope you found this informational and hope by press time we will
be rebounding. At any time, if you have ideas on how to make our
section better or would like to volunteer, do not hesitate to contact
us at auto-div-chair@speautomotive.com.
Thank you,

Dave Helmer

We have been forced to modify or move many of our SPE events
planned this year to ensure the safety of our members and
supporters as well. We still plan to have our annual Automotive
Golf Outing September 8th at Fieldstone Golf Course, we have
modified the event by removing the post outing banquet and
will mail all prizes to the winners. The Automotive Composites
Conference and Exhibition scheduled for September 9th to 11th
will now be held as a virtual event. Please keep an eye out for
updates on the virtual event and the resulting schedule
modifications. The Innovation Awards Gala originally scheduled
for November 19th at Burton Manor will be moved out to
November of 2021. The IAG is certainly one of our premier events
and we want to ensure that our 50th anniversary edition follows
the tradition of the previous 49 events.
Summertime is a transition time for SPE Automotive.
The new and returning board members that will serve until May
2023 include Marc Bahm, Umesh Gandhi, Chuck Jarrett,
Dr Gary Kogowski, Rodrigo Orozco, Rob Philp, and Tim Rush.
Fred Deans will move to Director Emeritus. Paula Kruger will
replace Steve Van Loozen as newsletter chair. Steve Van Loozen will
replace Crystal VanHouten as secretary. Chuck Jarrett will replace
Dr Alper Kiziltas as education chair. Dr Alper Kiziltas will replace

Looking for a cost-effective
way to reach transportation engineers working
with plastics around the world?
Help sponsor our SPE Automotive Division
Newsletter, distributed globally four times per year.
For rates & information, please contact
Teri Chouinard at Intuit Group,
teri@intuitgroup.com +1.248.701.8003
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ABOUT ACCE

ACCE 2020 continued from page 1

“We were looking forward to celebrating 20 years of

The ACCE typically draws over 800 speakers, exhibitors,

advancing

composites

sponsors and attendees and provides an environment

technologies in person,” said Dr. Alper Kiziltas, lead research

dedicated solely to discussion, education and networking

scientist, Ford Motor Company and 2020 SPE ACCE Co-

about advances in transportation composites. Its global

Chair. “The ACCE is more than a technical conference,

appeal is evident in the diversity of exhibitors, speakers,

it is also an annual reunion with industry friends and where

and attendees who come to the conference from Europe,

transportation

with

innovative

new connections are made,” continued Kiziltas. “We cannot
have an in-person ACCE, and provide the same personal
collaborative experience our attendees expect, with social
distancing and other CDC recommendations due to
COVID-19” added Kiziltas. “The virtual format enables us
to continue the ACCE mission of educating the market
on the latest advancements in composites technologies,
providing our sponsors with targeted corporate exposure,
and supporting our students who are the future of the
industry,” said Kiziltas.
have
base

a

large

registering

“I am confident we will

automotive

OEM

and

for

Virtual

ACCE,”

the

supplier
said

Dr. Xiaosong Huang, lab group manager of Polymer
Composite Systems in GM Research & Development,
General Motors Company and ACCE Co-Chair. “Free
passes

for

ACCE

are

to

learning

automotive
appreciated
about

OEMs
as

to
we

composites

attend
look

the

forward

technologies

to add value to our vehicles,” added Huang. For more info
go to: http://speautomotive.com/acce-conference.

the Middle East, Africa, and Asia/Pacific as well as North
America. About 20% of the attendees (160 approx.) work
for automotive and light truck, agriculture, truck & bus
or aviation OEMs. Approximately 25% (200 approx.)
of the attendees work for tiers including molders and
material suppliers. The balance of attendees work for
composite materials processing equipment, additives, or
reinforcement suppliers; trade associations, consultancies,
university and government labs; media; and investment
banks. The show has been jointly produced by the SPE
Automotive and Composites Divisions since 2001.
SPE’s Automotive Division is active in educating,
promoting, recognizing, and communicating technical
accomplishments in all phases of plastics and plastic-based
composite developments in the global transportation
industry. SPE’s Composites Division does the same with a
focus on polymer-based composites in multiple industries.
Topic areas include applications, materials, processing,
equipment, tooling, design, and development. The
mission of SPE is to promote scientific and engineering
knowledge relating to plastics worldwide and to educate
industry, academia, and the public about these advances.

SPE® is a registered trademark of the Society of Plastics Engineers.
4

All other trademarks are the property of their respective owners.

For more information see www.speautomotive.com and
www.specomposites.org.

CALL FOR ABSTRACTS FOR SPE® ACCE STUDENT POSTER
VIRTUAL COMPETITION 2020
The organizing committee for the SPE Automotive Composites
Conference & Exhibition (ACCE) invites graduate,
undergraduate, community college and high school students
to submit a title and abstract for student research posters. The
abstracts should be emailed to the organizers listed at the end
of this announcement by July 30, 2020. ACCE will provide all
the instructions to submit (a) the virtual poster; and (b) a short
video (3 minutes max.) of participants presenting the poster.
More details will follow. Awards will be presented to the winners
in graduate, undergraduate and high school categories.
Poster topics may include subjects such as:
• Automotive Composites
• Composites and lightweight materials for trucks,
mass transit
• Bio-composites

Judges will include industry experts, SPE board members, and
the media. Students and their posters are ranked according to
the following criteria:
• Content (student and poster demonstrate clarity of topic,
objectives, and background)
• Motivation for research and technical relevance to
conference theme
• Methodology and approach to problem
• Quality of proposed research results/findings
• Conclusions are supported by information presented
• Presentation (display aesthetics are pleasing and there is
a logical flow between sections)
• Knowledgeable (presenter has a good grasp of the subject);

• Nanocomposites

• Understandability (poster is effective even without student
being present to explain it)

• Glass, carbon, and hybrid fibers

• Overall rank vs. other posters and presenters

• Thermoset and thermoplastic technologies
• Recycling and green technologies
• Multi-materials
• Joining technologies
• Modeling and analysis of lightweight materials
• CAFE standards and mandates
• Cost-effective manufacturing
• Use of advanced materials in innovative applications
• Virtual prototyping and design
• Microstructure, failure and fracture

Students interested in participating in the 2020 Virtual
Poster Competition should send titles and abstracts to one
of the organizers below. Please include in the Subject Line –
Submission for 2020 SPE ACCE Student Poster Competition.
Please address questions to the poster-competition organizers:
• Dr. Uday Vaidya, University of Tennessee-Knoxville,
+1.205.410.2898, uvaidya@utk.edu
• Dr. Douglas E. Smith, Baylor University, +1.254.710.6830,
Douglas_E_Smith@baylor.edu
• Dr. David Jack, Baylor University, +1.254.710.3347,
David_Jack@baylor.edu

• Failure envelopes and theories
• Additive manufacturing of composites
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JOIN US IN A VIRTUAL FORUM ADVANCING
THE AUTOMOTIVE INDUSTRY WITH COMPOSITES

THE SPE ACCE IS TRANSITIONING FROM
AN IN-PERSON EVENT TO A VIRTUAL EVENT
WITH SESSIONS, EXHIBITS & MORE!

The SPE Automotive Composites Conference & Expo (ACCE) team
is celebrating 20 years of advancing transportation by educating the
industry to the benefits of innovative composites technologies. Join us in
honoring this major industry milestone by supporting the transition from an
in-person event to a virtual format in response to CDC recommendations
to limit large gatherings, conferences and events due to COVID-19.
The virtual event will include keynotes, panel discussions, technical sessions,
sponsorship and exhibit options, and online networking opportunities.
“Driving Innovative Transportation” is the theme for the 20th anniversary
event emphasizing polymer composites as the leading technology driving
innovation in automotive electrification, mobility and autonomy. The ACCE
presentations and exhibits will highlight advances in materials, processes,
and equipment for both thermoset and thermoplastic composites in a
wide variety of transportation applications. The 2020 ACCE technical
program will include 3 days of papers/presentations on industry advances
organized into the following categories: Thermoplastic Composites;
Thermoset Composites, Modelling; Additive Manufacturing & 3D Printing,
Enabling Technologies; Sustainable Composites; Bonding, Joining &
Finishing; Carbon Composites, and Business Trends/Technology Solutions.

SPONSOR & ATTEND THE ACCE 20TH
ANNIVERSARY VIRTUAL EVENT

Sponsorship positions your company as an industry leader. It enhances
your marketing programs, since sponsors are included on conference
marketing materials, ACCE website, ads in trade journals promoting
the event and more. Sponsorship also helps us underwrite the cost of
providing automotive OEMs free admittance to the event. Sponsoring
organizations receive numerous additional benefits, including greater
visibility for their products and services at the world’s leading automotive
composites forum.
Your support also contributes to industry growth. Every year, more and
more students participate in the event. The ACCE awards scholarships to
students demonstrating promise in the field. Additional rewards are provided
to students for their research on innovative composites technologies
demonstrated at the event via the annual Student Poster Competition.

WHO SHOULD SPONSOR?

• Molders/Component Suppliers
• Resin/Reinforcement/Additives Suppliers
• Prepreg/Semi-Preg Suppliers • Machinery OEMs
• Analysis/Testing Companies • Consultants
• Trade Associations & Media

SPONSORSHIP/EXHIBIT OPPORTUNITIES OFFER GREAT VALUE
SPONSORSHIP TYPE

Premier PLUS
Exhibit & Session
with 1-2 Minute
Company Presentation

COST (IN $ US)

$4,000

Premier
Session

$2,500

Associate
Exhibit

$2,000

DELIVERABLES PROVIDED

• 5 Conference Passes
• 1-2 Min. Company Slide Presentation w/ Audio, Featured Prior to Session w/ Moderator Introduction
• Virtual Exhibit with Links to Company Website, Literature, Photos, Videos etc.
And Capability for Private Virtual Meetings with Targeted Prospects
• 2 Conference Passes
• 1-2 Min. Company Slide Presentation w/ Audio, Featured Prior to Session w/ Moderator Introduction
• 2 Conference Passes
• Virtual Exhibit with Links to Company Website, Literature, Photos, Videos etc.
And Capability for Private Virtual Meetings with Targeted Prospects

All sponsorships include company logo on ACCE virtual event platform, website, advertising, and more. Companies interested in supporting the event
with sponsorship and showcasing their products and services should contact Teri Chouinard at teri@intuitgroup.com or 248.701.8003 and go to
http://speautomotive.com/acce-conference for more information.
Passes to attend the ACCE 2020 virtual event are $195 for SPE members and $395 for Non-SPE members. To register to attend the event –
go to http://speautomotive.com/acce-conference.

Your Melt Logistics partner
®

for automotive production

For parts with shot sizes from a fraction of a gram to multiple
kilograms, INCOE provides Hot Runner Technology solutions
throughout the entire process — from engineering mold review and
filling simulation to on-site technical support.
Our global commitment is to be your Melt Logistics® partner —
producing value in your process — and ultimately delivering
satisfaction where it counts.

www.incoe.com
North America | Europe | Asia | South America
© 2020 INCOE® 04/20

March 30 - May 5, Virtual Conference

SPE AUTOMOTIVE
RECAP OF ANTEC 2020

DR. NORM KAKARALA & TOM PICKETT

Due to coronavirus, the SPE Annual Technical Conference (ANTEC) changed from an on-site conference
in San Antonio, Texas scheduled for March 30 – April 2, 2020 to a virtual conference taking place on
each Monday, Tuesday and Wednesday from March 30 to May 5. SPE International Headquarters did
an outstanding job making ANTEC a successful virtual conference.
Dr. Norm Kakarala and Tom Pickett were Technical Co-Chairs of the ANTEC 2020 Automotive
Session. Dave Helmer, Alper Kiziltas, Suresh Shah and Sassan Tarahomi helped Tom and Norm
judge the technical papers in the Automotive Session. The original speakers from the two Automotive
Sessions had the opportunity to present virtual. Six virtual presenters in the Automotive Session spoke
on Wednesday, April 1. The Automotive Session was well attended with between 110 to 132 attendees at each
talk. The six speakers did an excellent job presenting in the virtual meeting. Tom Pickett moderated the highly interactive
session that averaged six on-line questions for each presenter.
On Wednesday, April 22, six virtual presenters in a combined session of Automotive, Blow Molding and Rotational
Molding Divisions spoke.
Moderator: Tom Pickett, General Motors
Time

Presenter

Topic Title

1:00

Paul Andersen

Compounding Technology (Techniques and TIPS) For Improved Performance
and Productivity of Automotive

1:45

Rodrigo Orozco

Advanced Thermoplastic Material Solutions to Improve Fuel Economy and
Emissions Performance

2:30

Kai Becker

Internal Damping and Its Variability of Polyamide 6.8-Based Materials

3:15

Kennedy Boyce

Predicting Fiber Orientation for Injection Molded Thermoplastics

4:00

Suresh Shah

Recent Innovations in Materials and Applications of Automotive Plastics

4:45

Sassan Tarahomi

Advanced Olefinic Materials for the Interior of Autonomous and Electric Vehicles

For additional details of ANTEC, one can log on to the SPE website www.4spe.org/antec.
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ANTEC TECHNICAL PAPER

NATHANIEL J. BLACKMAN, DANIEL PULIPATI, DAVID A. JACK, Baylor University
NOEMIE DENIS, Florida International University
ALPER KIZILTAS, DEBORAH MIELEWSKI, Ford Motor Company
The following paper was presented virtually at ANTEC 2020.

STRUCTURAL CHARACTERIZATION OF HYBRID COMPOSITES WITH
GRAPHENE TO INCREASE THE USE OF LIGHT WEIGHT MATERIALS IN
AUTOMOTIVE COMPOSITES
ABSTRACT

Injection molded composites have been used effectively in automobiles, but
there is still a need for the development of lighter and greener materials.
Hybrid composites, composites with multiple kinds and length scales of
fillers, present the opportunity for exciting new material breakthroughs and
the opportunity for finely engineer the performance of the manufactured
materials. This study presents the structural testing results for a hybrid
composite composed of a blend of glass fibers with graphene nano-platelets
within a PA6 matrix. This blend is chosen to meet the high demands of
the automotive industry for select under the hood applications. The results
presented in this work demonstrate that the addition of less than 1% by
mass of graphene nanoparticles can allow the reduction of glass fillers by
nearly 25% with only a minimal reduction in performance while reducing the
density increase relative to the neat polymer by nearly 20%.

INTRODUCTION
Pressures from government policies, stockholders, and the general public
have automakers looking for new and effective ways to reduce costs, save
weight, and produce more sustainable vehicles.
Current under-the-hood parts are often made of glass-filled composites.
These composites have excellent mechanical properties but are much heavier
than the neat polymer. This has created the need to identify new fillers and
investigate the effectiveness of hybrid composites to approximate the desirable
mechanical properties of glass-filled composites without being as heavy.
Graphene based hybrid polymer composites are increasingly being studied
to reduce the overall weight of the composite as well as increasing the part
performance. Recently, Graphene based polymer composites have gained
substantial attention due to its superior mechanical, electrical and thermal
properties. Polymers with graphene nanocomposites have been fabricated
using polypropylene, polyethylene, polyester, polyamide, polycarbonate,
epoxy, and poly(vinyl chloride) [1]. Researchers have shown that by adding
small amounts of graphene, there was a significant increase in tensile
strength, Young’s modulus and hardness of the polymer composite [2,3,4,5].
Fiber reinforced polymer composites have been extensively used for
various automotive, aerospace, transport, construction, sports and defense
applications. These composites are directly dependent on strong adhesion
and interfacial forces between the polymer matrix and fiber interaction
under various loading scenarios [6]. Graphene based nanoparticles can have
significant role in enabling the interface between the polymer matrix and
fiber by creating a reinforcement for stress transfer [7].
Yavari et al. [8] have researched fiberglass epoxy composites mixed with very
low weight fractions (~0.2%) of graphene platelets by directly spray coating/
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mixing into the epoxy and found that the fatigue life was increased 3-5 times
and the flexural bending by 1200 times. Recently, Yesildag et al. [9] has
investigated polyamide 6 carbon fiber reinforced graphene composites on an
industrial scale by using a corotating intermeshing twin screw extruder and
found that by addition of 1 wt.% of graphene platelets there is an increase of
20% in Youngs modulus and 15% in tensile strength was achieved compared
to pure polyamide 6.
This research focuses on the fabrication and structural testing of polyamide
6 with mineral glass fiber and graphene nanoplatelets. The injection molded
samples were tested for tensile strength, tensile modulus, max stress,
flexural modulus, IZOD impact and density measurements based on ASTM
standards and the associated results for each test have been presented and
discussed. With a minimum reduction in performance of the sample tested,
it was seen that for an addition of less than 1% by mass of graphene enabled
a reduction of glass fillers by 25% and the density was reduced to 20% as
compared to the neat polymer.
It was observed that hybrid composites outperformed the 40% glass fiber
filled composites and the neat PA6 on a specific strength basis. The inclusion
of graphene in amounts as little as 0.25% by mass can allow for a reduction

SAMPLE FABRICATION
Several master batches were compounded at Michigan State University’s
extrusion lab and pelletized. Five different control batches were formulated
as indicated in Table 1. A polyamide (PA6) base polymer was blended with
varying ratios of mineral glass fiber (MGF) and graphene nanoplatelets
(GNP). The base 40% by weight glass fiber PA6 blend was selected due
to its widespread use within the automotive industry and to serve as a
baseline for comparison. The 40 wt.% yields a composite that is just over
35% denser than the base polymer, an aspect that it is of interest to reduce
without compromising the performance. Various blends of GNPs between
0 wt.% and 1 wt.% were selected, with the desire to keep the ratio low due
to the processability of the compounded material. Keeping the GNP filler
low is desirable to allow for an easier acceptance into the manufacturing and
installing of these hybrid composites. A variety of glass filler percentages of
25 wt.% and 30 wt.% were blended with GNPs of 0.25 wt.%, 0.5 wt.% and
1.0 wt.% to study the impact the different loading percentages have on the
processed structural performance and the density.
The pellets from the various blends were injection molded at the Ford
Research Innovation Center using a Boy 80M injection molding machine.
A multi-cavity mold allowing various ASTM specimen was utilized. The
mold cavity, based on the gate configuration, allows for the simultaneous
fabrication of ASTM D658 [10] tensile bars, ASTM D790 [11] flexural
bars, ASTM D256 [12] IZOD samples, and ASTM D648 [13] deflection
temperature samples, the first three of which are utilized in the present

study. The Boy 80M has five heating zones, set at 420oF, 430oF, 450oF,
440oF, and 450oF, going from the feedstock to the ejection nozzle. The
injection pressures was set to 1,200 psi and the holding pressure was set
to 1,800 psi. The mold temperature was set to 145oF and samples were
cooled for 30 seconds prior to ejection. More than 20 samples for each test
bar configuration was molded, both for the present study and for additional
studies that will be included in a future work.
Table 1 - Summary of sample batches formulated and pelletized for the study.

Batch
Control 1
Control 2
Control 3
Control 4
Control 5
A
B
C
D
E
F

PA6
(wt. %)
100
60
99.75
99.5
99
69.75
69.5
69
74.75
74.5
74

MGF
(wt. %)
0
40
0
0
0
30
30
30
25
25
25

GNP
(wt. %)
0
0
0.25
0.5
1.0
0.25
0.5
1.0
0.25
0.5
1.0

in all three stiffness properties, even with only a nominal addition of 0.25
~ 1.0 wt.%. It is also worth noting that in regards to the tensile strength
and the stiffness, there is no statistical significance in the improvement
between the 0.25, 0.5 and 1.0 wt.% addition of the GNPs, with the only
measurable improvement as a function of mass fraction occurring in the
max stress. The hybrid composite results are depicted by the yellow and
orange bars for, respectively, the 30 wt.% and 25 wt.% fiberglass filler. As
expected there is also a reduction in performance with decreasing weight
fraction of fiberglass, and based solely upon the results from Figures 1 and
2, it is unclear if there is any benefit by the addition of GNPs in the hybrid
composite. Across each of the test results for the tensile test results, there
is not a statistically significant improvement in performance with increasing
mass fraction of GNPs. This suggests that any improvement from a tensile
perspective is achieved with the addition of the 0.25 wt.% of GNPs.

STRUCTURAL TESTING OVERVIEW
Six different tests were performed to characterize the behavior of the
various hybrid composites; tensile strength, tensile modulus, max stress,
flexural modulus, IZOD impact, and density. The tensile strength, tensile
modulus and max stress are obtained from the same specimen following the
ASTM D638 protocol [10]. All tensile testing was performed on an Instron
testing machine at a crosshead speed of 5.0 mm/min as stated in the ASTM
D638 standard using a Type I bar. For each of the batches listed in Table
1 containing GNP, six specimens were tested. Only five specimens were
tested of the Neat PA6 and the 40% MGF batches. In total 64 tensile
tests performed. The results are presented in Figure 1 and Figure 2 for,
respectively the tensile strength and the tensile modulus with the error bars
corresponding to one standard deviation from the five samples. The flexural
test conformed to ASTM D790 [11] with a specimen width of 12.7 mm (0.5
in) and a thickness of 1.6 mm (1/16 in) as called out in the standard. The
results from five tests from each of the 11 batches for the flexural tests are
shown in Figure 5 and Figure 6, corresponding to the flexural modulus of
the materials and the max stress. As before, the mean value corresponds to
the mean value from the samples and the error bars represent one standard
deviation from the mean from the 5 samples. The IZOD impact tests were
performed using ASTM D256 [12] and the results presented in Figure 8 are
from 10 samples of each of the 11 batches for a total of 110 IZOD impact
tests. Lastly, the results from the density measurements of 5 samples from
each of the 11 material batches are shown in Figure 3.

STRUCTURAL TESTING DISCUSSION
The results shown in Figures 1 through 8 are color coded based on
compounding blend category. The neat PA6 is in dark blue and is shown
as a comparison to the material system without any form of reinforcement.
The teal color corresponds to the 40 wt.% fiberglass system and indicates
the baseline material system. Notice in every instance the 40 wt.% glass
reinforced system has the highest performance, but this comes at the cost
of the highest density as indicated in Figure 3. It is interesting that the
addition of the graphene nanoplatelets without the glass fiber reinforcement,
grouped by the green bars in the figures, yields a measurable improvement

Figure 1 - Tensile strength test results for a minimum of
5 samples from each batch listed in Table 1.

Figure 2 - Tensile modulus test results for a minimum of
5 samples from each batch listed in Table 1.

The density measurements across all samples are provided in Figure 3. It is
clear that the addition of the fiberglass produces a significant increase in the
density due to the dense fibers. There is a slight increase in the density due
to the GNPs, but due to the small contributions less than 1 wt.%, this amount
is nearly imperceptible in the measurements. The results from the tensile
testing are normalized by the density to highlight the specific strength of
the material, and the results for the tensile strength are presented in, Figure
4. It is worth noting in the figures that the hybrid composites with a 30 wt.%
fiberglass and GNPs of 0.25 ~ 1.0 wt.% each perform measurably better
than the 40 wt.% fiberglass composite on a mass normalized basis.
11
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Figure 3 – Density measurement results for a minimum of
5 samples from each batch listed in Table 1.

Figure 4 – Specific tensile strength from tensile testing from the mean stiffness
and density for each batch listed in Table 1.

Additional testing for the flexural modulus was performed for 5 samples
from each of the 11 batches and the results are shown in 5 and 6. Figure
5 shows the flexural modulus of each of the batches, and it is clear that
the fiberglass system with the 40 wt.% filler has the highest performance.
However, the relative increase from 2100 MPa for the neat system to 5750
MPa represents an increase of 275%, or an increase of 6.8% in the flexural
modulus per increase of 1 wt.% in fiberglass. Conversely, the increase to
4900 MPa with the hybrid composite with 30 wt.% fiberglass and 0.5 wt.%
GNP represents an increase of 235%, or an increase of 7.9% in the flexural
modulus per increase in 1 wt.% in fiberglass. Thus, an increase in the GNPs
with the fiberglass system yields a measurable improvement as a function
of increasing weight percentage of glass filler for flexural modulus. Figure
6 shows the max stress for each of the batches. Again, the 40 wt.% glass
filled PA6 outperforms the other batches. However when that strength
is normalized by the densities show in Figure 3 the hybrid composites
are proven to have a higher specific flexural strength. Again, there is no
statistically significant difference between the 0.25 wt.%, 0.5 wt.%, and 1.0
wt.% particularly in the hybrid composite with 30 wt.% MGF.

12

Figure 5 – Flexural modulus test results for a minimum of
5 samples from each batch listed in Table 1.

Figure 6 – Flexural Max stress test results for a minimum of
5 samples from each batch listed in Table 1.

Figure 7 – Specific flexural strength from tensile testing from the mean stiffness and
density for each batch listed in Table 1.

The last test performed was the IZOD impact test. The test protocol calls
out a minimum of 10 samples due to the large variability in test results. The
IZOD testing results for the over 110 samples are shown in Figure 8. It is
clear that the neat PA6 system has the best performance, with the addition
of any filler causing a reduction. In this instance the neat fiberglass system
outperforms the hybrid composite systems.
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Figure 8 – IZOD Impact test results for a minimum of
10 samples from each batch listed in Table 1.

CONCLUSIONS
The use of hybrid composite systems with multiple length scales of
reinforcements has shown great promise and is of interest to the automotive
community. In the present study tests were performed on a PA6 system
with varying weight percentages of fiberglass and graphene nanoparticle
reinforcements. The results indicate that for both the tensile testing
strength and flexural modulus, the addition of the graphene nanoparticles
increased the mass normalized properties. There is additional work required
in the future to study the impact of these hybrid composite systems for
thermal properties, but based on the structural testing there is sufficient
data to warrant further investigations.
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Engineering plastics and polyurethanes
by BASF for the automotive industry.
We turn your ideas into ideal solutions: BASF plastics for
the automotive industry. Shorter development times, enhanced
performance, greater freedom in design. You do not want to settle
for anything less than the perfect car. Neither do we. That is why
we will stay by your side at every stage of your project - with our
comprehensive expertise in plastics and application development,
individual parts testing, consultancy in design, simulation and
much more - available to you around the world. When your idea
turns into the ideal car, it’s because at BASF, we create chemistry.
www.performance-materials.basf.com
CONGRATULATIONS
to the finalists and to those who partner with us to bring
unique solutions to the Automotive Industry!
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25TH ANNUAL
SPE GOLF OUTING SEPT
PROCEEDS BENEFIT
SPE STUDENT CHAPTERS
2020 SPONSORSHIP OPPORTUNITES
TYPE OF
SPONSORSHIP

COST

CONTEST HOLE

$1000. USD

1 foursome, signage, flag & more

HOLE

$750. USD

1 foursome & signage

BREAKFAST

$1500. USD

1 foursome & signage

$2000. USD

2 foursomes, signage & 100 fliers

LUNCH

BENEFITS INCLUDE

with company Logo

printed & distributed at the event

promoting sponsoring company
or its products

SPONSORSHIP CHAIR:
Teri Chouinard, Intuit Group
+1.248.701.8003
teri@intuitgroup.com

http://speautomotive.com/golf

8

COST:

$400. USD/Foursome
$100. USD/Player

PROGRAM:

8:30am: Sign-in &
Continental Breakfast
(Wrapped/Packaged)
10:00am:
Shotgun Start
Box Lunch at Turn
The event is expected
to conclude at 3 or
3:30 pm approx.
Awards and Prizes
will be delivered
after the event.

FIELDSTONE GOLF CLUB
1984 TAYLOR ROAD
AUBURN HILLS, MI

2020

SPE® ANNOUNCES POSTPONEMENT OF 50TH ANNUAL
AUTOMOTIVE INNOVATION AWARDS COMPETITION & GALA
ORIGINALLY PLANNED FOR NOV. 19, 2020 –
NOW RESCHEDULED TO NOV. 10, 2021
The Automotive Division of the Society of Plastics Engineers
(SPE®) is announcing the postponement of its 50th annual
Automotive Innovation Awards Gala, the oldest and largest
recognition event (established in 1970) in the automotive
and plastics industries. Originally planned for Nov. 19, 2020,
the event commemorating "50 Years of Plastics Innovation,"
is rescheduled to Nov. 10, 2021. The SPE Automotive
Innovation Awards Gala is an iconic industry event that has
grown to attract over 800 attendees. The 2021 event will be
held at the Burton Manor (www.burtonmanor.net) in Livonia,
Mich., where it has been held for many years.
“Postponing the celebration of 50 years of innovation in
automotive plastics is very unfortunate for our industry,” said
Jefferey Helms, global automotive director, Celanese Corp.
and 2019 SPE Automotive Innovation Awards Chair. “Social
distancing, recommended as a result of the COVID-19
pandemic, simply is not possible at this event while still
providing a close collaborative environment we have come to
expect for the Innovation Awards Gala,” continued Helms.
“We are looking forward to properly celebrating '50 Years of
Plastics Innovation,' next year which will offer our attendees the
personal connection, industry camaraderie and reunion they
expect and enjoy at this great event.”
Part nominations (now due by September 15, 2021) in 10
different categories, and the teams that developed them, will
be honored with a “Most Innovative Use of Plastics” award.
Categories include: Additive Manufacturing, Aftermarket
& Limited Edition/Specialty Vehicles, Body Exterior, Body
Interior, Chassis/Hardware, Environmental, Materials,
16

Powertrain, Process Assembly & Enabling Technologies, and
Safety. A “Grand Award” will be presented to the winning
team from all category award winners. Special recognition
will be given to the Top 10 “Hall of Fame” winners since the
category was established in 1983. The criteria for a HOF
award is that the nomination be in use for at least 15 years
and be: game changing; very successful worldwide; innovative
in materials, process and application, and still being used. A
Lifetime Achievement Award, honoring an individual who
has demonstrated leadership and technical achievements
in research, design, and/or engineering, etc., that has led to
significant integration of polymeric materials on automotive
vehicles, will also be honored at the event.

Nominations must be submitted online via:
http://speautomotive.com/innovation-awards-gala
“Next year’s event will celebrate a half century of automotive
advancements enabled by innovative plastics technologies,”
said Jeffrey Helms, global automotive director, Celanese
Corp. who will return as the 2021 SPE Automotive Innovation
Awards chair.
“In addition to honoring innovation via awards in the different
part categories as usual, we will also celebrate our 50th
anniversary honoring key innovations in automotive plastics
and the many benefits plastics have enabled over the years.
This will include advancements in safety, including seat belts,
air bags, and sensing devices – all enabled by advancements in
plastics technology. The environmental benefits made possible

with and by plastics, including improved fuel efficiency,
reduced carbon emissions and the growth of automotive
innovations with natural and recycled materials for improved
sustainability will also be highlighted. Notable innovations in
plastics enabled design and styling will also be honored. Society
has and will continue to benefit from the ability of plastics to
deliver form and function in unique ways through the creativity
of automotive engineers and designers,” continued Helms.
Since 1970, the SPE Automotive Innovation Awards
Competition has highlighted the positive changes that
polymeric materials have brought to automotive and groundtransportation industries, such as weight and cost reduction,
parts consolidation, increased safety, and enhanced aesthetics
and design freedom. At the time the competition started, in
1970, many OEM designers and engineers thought of plastics
as inexpensive replacements for more “traditional” materials.
To help communicate that plastics were capable of far more
functionality than their typical use as decorative knobs and
ashtrays indicated, members of the board of directors of
SPE’s Automotive Division created the competition to
recognize successful and innovative plastics applications and to
communicate their benefits to OEMs, media, and the public.
Over the years, the competition drew attention to plastics as
an underutilized design tool and made industry aware of more
progressive ways of designing, engineering, and manufacturing
automotive components. From its humble beginnings, the
competition has grown to be one of the most fiercely contested
recognition events in the automotive and plastics industries.
Today, polymeric materials are no longer substitutes for more
expensive materials, but rather are the materials of choice
in hundreds of different applications throughout the vehicle.
Without plastics, many of the auto industry’s most common
comfort, control, and safety applications would not be possible.

There is no cost to nominate parts, however, nominations that
are accepted into the competition need to be presented (in
person or via webinar) by their nominating teams during the
first round of Automotive Innovation Awards Competition
judging, September 23– 24, 2021 in Auburn Hills, Michigan.
Finalists from that round advance to a second presentation
before a panel of Blue Ribbon judges made up of media, retired
chief engineers, and other industry experts on October 4, 2021
(also in Auburn Hills, Mich.) This annual event currently draws
over 800 OEM engineers, automotive and plastics industry
executives, and media. Funds raised from the event are used
to support SPE educational programs including technical
seminars and conferences, which help educate and secure the
role of plastics in the advancement of the automobile.
The mission of SPE is to promote scientific and engineering
knowledge relating to plastics worldwide and to educate
industry, academia, and the public about these advances.
SPE’s Automotive Division is active in educating, promoting,
recognizing, and communicating technical accomplishments
in all phases of plastics and plastic-based composite
developments in the global transportation industry. Topic areas
include applications, materials, processing, equipment, tooling,
design, and development.
For more information about the SPE Automotive
Innovation Awards Competition and Gala see
www.speautomotive.com.
For more information on the Society of Plastics Engineers,
see www.4spe.org.
® SPE is a registered trademark of the Society of Plastics Engineers.

During the competition phase of the event, dozens of teams
made up of OEMs and suppliers work for months to hone
submission forms and presentations describing their part,
system, or complete vehicle module to support claims that it
is the year’s “Most Innovative Use of Plastics.” To win, teams
must survive a pre-competition review and two rounds of
presentations before industry and media judges.
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SECRETARY’S REPORT
SPE AUTOMOTIVE DIV. BOARD MEETING MINUTES
APRIL 20, 2020, VIA SKYPE, BY CRYSTAL VANHOUTEN
ATTENDEES
Crystal VanHouten
Rob Philp
Dave Helmer
Matt Carroll
Steve Van Loozen
Neil Fuenmayor

Alper Kiziltas
Chuck Jarrett
Jeff Helms
Paula Kruger
Gary Kogowski
Tom Pickett
Teri Chouinard

Meeting was held via SKYPE.
Started at 5:32pm
OPENING – Dave Helmer
SPE Calendar Review
Board Meetings: all meetings for the remainder of this year
will be virtual June 15th, August 17th, October 19th,
December 7th
Board of Directors – 2020 June Changes to the Board
Alper Kiziltas – proposed new Chair
Dave Helmer – past Chair
Need new Education Chair – proposed Chuck Jarrett
Board Members Review
Rob Philp and Rodrigo Orozco to be moving forward
Fred Dean will be moving to Emeritus Status
Proposed changes to the new chairs in June 2020:
CURRENT
Alper Kiziltas
Alper Kiziltas
Bonnie Bennyhoff
Crystal Van Houten
Gary Kogowski
Jeff Helms
Marc Bahm
Matt Carroll
Norm Kakarala
Samar Teli
Steve Van Loozen
Suresh Shah
Teri Chouinard
Rodrigo Orozco
Dave Helmer

PROPOSED
Chuck Jarrett
Bonnie Bennyhoff
Steve Van Loozen
Gary Kogowski
Jeff Helms
Marc Bahm
Dave Helmer
Norm Kakarala
Samar Teli
Paula Kruger
Suresh Shah
Teri Chouinard
Rodrigo Orozco
Alper Kiziltas

TREASURERS REPORT – Bonnie Bennyhoff
JPI Creative currently paid per invoice for graphic design.
Propose to put on monthly retainer for 2020
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Mark Lapain
John Cox
Rodrigo Orozco
Jeremy Lee
Al Murray

Motion made to move payment to this method – motion passes
Compared Actual to Budget for P&L Fiscal Year
TPO SHANGHAI – Sassan Tarahomi
TPO Shanghai is CANCELLED this year due to Coronavirus.
Will revisit in 2021
AUTO EPCON REPORT – Gary Kogowski
Event Cancelled due to COVID-19
Scheduled for 2021

Need new Vice Chair

ROLE
Vice Chair
Education
Treasurer
Secretary
AutoEPCON/Awards
IAG
Webmaster
Past Chair
ANTEC/TPO
Membership
Newsletter
Councilor
Social
Intersociety
Chair

Sassan Tarahomi
Suresh Shah
Fred Deans
Jeff Mayville
Drew Gada
Norm Kakarala
Dhanendra Nagweshi

EDUCATION – Alper Kiziltas
PlastiVan Visits cancelled between April and May
Had 11 visits in the 2019-2020 Fiscal year
ANTEC 2020 – Tom Pickett / Norm Kakarala
Changed from on-site to Virtual conference within 10 days
Held March 30th through May 5th 2020
April 1st held 6 virtual presenters for an the Automotive Session
• 110 to 132 attendees for each presentation
April 22nd will hold 6 virtual presentations in combined sessions
with automotive, blow molding and rotational
Observations about the virtual event:
• While attendance was good, the interaction was
non-existent
• Sometimes hard to hear
• Had about half of the papers were presented because these
sessions were recorded.
2020 ACCE – Alper Kiziltas / Teri Chouinard
Proceeding with the event – expect lighter turnout in
sponsorship and attendees
Contract to be renegotiated – exhibits to be in hallway
Lunch and breakfast will be in same area Keynote Speakers use
to better utilize space.

SECRETARY’S REPORT
22 confirmed sponsors
5 cancelled sponsors
2 sponsors discussing
Call for papers date is extended to May 17th
• 12 abstracts received from the OEM’s.
If we cancel after July 25th, we lose ¾ of our payment
June 15th is the next check due to deposit of Suburban
Showcase and hotel for re-evaluation of COViD_19 situation
to determine go/no-go.
If we cancel because it is not safe to have the event, we will get
a full refund.
IAG – Jeff Helms
Theme – 50 years of plastics Innovation
50th year!!!
Event to be held on November 19th, which is a Thursday night.
Nomination deadline is September 15th, 2020
First round judging, September 24-25, 2020
Blue Ribbon judging, October 2, 2020
Key Note Speaker – TBD
Send ideas to Jeff Helms
GOLF OUTING – Teri Chouinard
September 8th, 2020
25th anniversary - Silver

CONTINUED

LinkedIN Page – Dhanendra Nagwanshi
SPE Automotive page has 163 followers and limited content
Propose more active engagement and promotion of
division events
Increase awareness on advancement and sustainability of
plastics in the industry
Promote SPE Automotive
accomplishments
Develop content
different groups

based

on

Division

Team

members;

report

from

chairs

of

Target to post one item per week.
INTERSOCIETY – Rodrigo Orozco
Many events have been cancelled, rescheduled or moved
to virtual
• ACC Automotive team released a roadman for future mobility
News:
• OESA published their 2020 Q2.1 newsletter with
highlighted the covid-19 impact on auto production and
USMCA agreement Content rule – min 75% NA made
parts by 2023; labor (OEMS to make a min of 40% of their
vehicles at facilities where workers earn a min of $16)
• Altair Enlighten Award entry deadline is May 31, 2020
See the Intersociety’ s full report in the newsletter for additional
information

Send ideas to Fred or Teri

COUNCILOR REPORT – Suresh Shah
Virtual meeting held March 27th, 2020

NEWSLETTER – Steve Van Loozen
Newsletter went to print

2019 performed better, financially, than 2018.

WEBSITE – Marc Bahm
No updates

By-Law Discussion – governance was simplified within the
Executive Board.

MEMBERSHIP – Samar Teli
822 Registered Members with 167 needing renewal in 2020

A new free to access Plastics Journal will be announced at some
point in the near future

655 Active Member in Total
32 New members so far in 2020 through April 20th, 2020
666 Members in the US
Members wishing to join Automotive Division can do so for
free; the $10 fee is waived and will be picked up by the Division.

Many activities are put on hold due to COVID-19

A VP of Sustainability will be established

CCOW met separately to talk about highlighting plastics uses
involved in the fight against COVID-19
See the Councilor’s full report in the newsletter for additional
information
NEW BUSINESS/ROUND TABLE
Meeting End – 7:36pm
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COUNCILOR’S REPORT

SPE COUNCIL MEETING MINUTES, VIRTUAL MEETING
MARCH 27, 2020, BY DR. SURESH SHAH

FINANCIALS:
• From a balance sheet point of
view, 2019 finished at $6.8M
(assets) compared to $5.9M
in 2018.
•

In 2019, SPE’s revenue
was $4.4M while our expenses
were
$3.6M
(investments
included). To staff’s credit, if
investments were removed, revenue
still surpassed expenses.
• Cost savings account for an increase in equity rather than
bringing in more cash (or more members).
• ANTEC: CEO Farrey said revenue and expenses were
• There were no predictions for where the Society is expected
to be at the end of 2020 given the current uncertainties.
PRESIDENT LANDES COMMENTS:
• Landes mentioned that ideas being pursued by EB (SPE
Communities, Expanded Plastics for Life, Dream Teams,
Leadership Academy and Speakers Bureau) that were put
on hold due to the global pandemic.
• President Landes did elaborate on one initiative
(SPEinAction) that became incredibly relevant in today’s
environment. He noted how people yearn to be connected
when there is uncertainty and how SPE has done this
through SPE Roundtables (Sections and Divisions), Chapter
Forums, #plastichicks, webinars and The Chain.
BY LAWS DISCUSSION:
• Much of the rest of the meeting was spent confirming
the changes to the by-laws brought about by the change
in governance (simplified, the EB to govern rather than
Council and enabling Council the ability to reverse any
bylaw change by 2/3 vote)
• There are 7 total changes passed by motion - Changes to
Article 7 that changes the Executive Board structure.
– This would encompass the following: a. VP Marketing &
Communication to VP Sustainability b. VP Technology
& Education to VP Publications c. VP Events to VP
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Professional Development d. VP Young Professionals to
VP Member Engagement e. VP Sections to VP Chapters
f. VP Divisions to Appointed VP g. VP Business &
Finance (unchanged)
OTHER DISCUSSION:
• A new free-to-access Plastics Journal was to be announced
at ANTEC. More information to follow.
• A VP of Sustainability will be established to replace the VP of
Marketing and Communication (Conor Carlin). Nominations
for the position are open until April 16th. All other VP position
nominations are closed.
• CCOW (all Council members – Committee of Council as
Whole) met online separately:
– To discuss concurrent on-line access to live conferences
(for when we are able to have such things again).
Comments were positive but no follow-on actions
were identified.
– There was also talk about promoting the benefits of plastics
related to COVID-19 safety, how plastics are used in PPE
and that municipalities have relaxed single-use plastic bans.
Again, no follow-on actions were
VIRTUAL ANTEC:
• This year, it will be (is going on now – M, T, and W for five
weeks) an on-line event. They are asking that members help
promote the event to their employers/employees/colleagues.
• Of the 300 presenters scheduled to be at ANTEC, nearly
200 have agreed to present virtual and all of our keynotes have
agreed to participate. So far, Virtual ANTEC is working great.
• Our Automotive session went well, nicely moderated by
Tom Pickett and support from Dr. Norm Kakarala.
• Link to all papers https://events.rdmobile.com/Sessions/Index/12685
• Link to join conference - https://zoom.us/w/289939971?tk=1N
hFRM4sYxSvgYm2boLce4uhlxCc8wqGW4cbwR14gnM.DQE
AAAAAEUgiAxZ3WlhDN2FYalJHdXRyT0FaUjhsakt3AA
• Example below: Today at 11:30 pm – Virtual ANTEC
presentation

Local Solutions. Global Reach.
Technical Expertise Delivering Resin Solutions:
Interior

Exterior

Powertrain

Light-Weighting

Your full service supplier through all
phases of your project.
Design

Processing

Testing

Manufacturing
Let’s Get Started!

EntecPolymers.com

How can 200 pounds
of resin help you
REDUCE WEIGHT?
LIGHTWEIGHTING INSIGHT FROM THE HEAVYWEIGHTS
It’s technical know-how that drives success. We’ll weigh in on the
right materials to help you make the right decisions and tip the
scales in your favor. From resin to reality, we make it happen.
800-23-CHASE • automotive@chaseplastics.com
www.chaseplastics.com

INTERSOCIETY REPORT

DR. RODRIGO OROZCO,
SPE AUTOMOTIVE DIVISION INTERSOCIETY CHAIR

CORONAVIRUS PANDEMIC’S IMPACT &
NEW FUEL ECONOMY STANDARDS (SAFE)
The

impact

of

director of strategy and research said, “Despite massive

COVID-19 on the

challenges brought on by the pandemic, the supplier industry

global

automotive

continues to demonstrate extraordinary responsiveness in

remains

addressing the diverse needs of employees, customers, and

industry

uncertain for both
the short and longterm

perspectives

as companies ramp
up
IHS
global
sales

production.
estimates

a

automotive
decrease

of

23% in 2020 from
2019 levels, which
represents a worse
decline than the global
recession in 2008/09. Regional impacts will vary according to
government actions to control the virus spread and providing
support and stimulus packages to aid economies through the
recovery process.
April may have seen the worst of the crisis. About 99% of
North American automotive production in April 2020 was
shutdown. Since May, global automotive manufacturing
resumed operations in the major markets and are transitioning
from shutdown to recovery mode. However, the sentiment
of North American automotive supplier executives remain
pessimistic due to the uncertainty about how the pandemic will
ultimately affect the economy and vehicle sales, as measured
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stakeholders in the communities where they operate”.
The Safer Affordable Fuel-Efficient (SAFE) vehicles rule
released on March 31, 2020 by the U.S. Department
of Transportation’s National Highway Traffic and Safety
Administration (NHTSA) and the U.S. Environmental
Protection Agency (EPA) covered the regulations of 20212026 light vehicle fuel economy and CO2 emissions. The
final rule set an increase of 1.5% year-over-year in fuel
economy and a corresponding decrease in CO2 emissions. The
compliance with the new standards is measured as a fleet-wide
average. Currently, multiple OEMs selling vehicles in the U.S.
are not meeting the fuel economy standards and are utilizing
credits either banked in previous years or purchased from other
OEMs. The EPA multiplier credits for battery electric, plug-in
hybrid and fuel cell vehicles will phase out after 2021, which will
require the use of even more fuel-efficient technologies.
The overall objective of the SAFE vehicles rule is to lower costs
and save lives with minimal impact to fuel consumption and the
environment. New vehicles will still be subject to the Clean Air
Act and to higher pollution standards. The projected overall
industry average required fuel economy by 2026 is 40.4
mpg, compared to 46.7 mpg projected requirement under the
2012 standard.

by the OESA Automotive Supplier Barometer. In addition,

Vehicle electrification will likely be a key contributor to

R&D investments may face delays with the largest expected

automotive OEMs for meeting the new fuel economy

impact in autonomous driving, advanced safety features and

standards. Brian Daugherty, MEMA Chief Technology Officer,

higher levels of electrification. Mike Jackson, OESA executive

said, “Since hybrid electric powertrains are typically designed to

be used interchangeably on ICE vehicle platforms, hybrids will
continue to be the lower risk method for many OEMs to meet
increasingly stringent global fuel economy standards as they
modify their production plans”. The development of full battery
electric vehicles may face changes and delays in the short term
due to low crude oil prices, uncertainty of consumer adoption,
and expected reduced consumer spending. Advanced Driver
Assistance Systems (ADAS) will continue to grow, in particular,
automatic emergency braking (AEB), adaptive cruise control
(ACC), and driver assist automation.
The Highway Loss Data Institute (HLDI) published a study
on December of 2019 of collision avoidance features offered
by BMW on its vehicles from model years 2013 to 2017 and
the effects of these features on insurance losses. Some of the
features available are advanced front crash prevention, laneassist and parking-assist systems. The loss frequencies for
vehicle damage liability and body injury liability claims decreased
27% and 37%, respectively, for specific ADAS packages, which
documents the effects of ADAS on insurance losses and

PUSHING
BOUNDARIES,
TOGETHER

Vehicle technology is changing
rapidly. Our global team can help
you keep pace, and get ahead of the
demands. With our growing portfolio
of proven thermoplastic materials
and solutions, and with support from
local specialists and development
experts, you can push the boundaries
of engineering and design.
Combining our science and ingenuity
with yours, so you can succeed. This is
what we call Chemistry that Matters™.
sabic.com/en/industries/automotive
CONNECT WITH US
linkedin.com/showcase/sabicsolutions-for-automotive/

improvements in safety.
While many automotive OEMs resumed operations or provided
visibility on restart dates from the coronavirus shutdown, the
pace of the ramp-up during the summer months and the level of
demand in the second semester of 2020 remains uncertain. The
potential for a “second wave” of the virus in the coming months
creates uncertainty to predict the vehicle production and R&D
investments. IHS estimates that government-sponsored auto
incentives may support an orderly recovery. In addition, the new
SAFE standards may expand the use hybrid electric powertrains
and ADAS to meet the new requirements as the EPA multiplier
credits are phased out.

© 2020 Copyright by SABIC. All rights reserved.
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TECHNICAL REPORT

DINESHA GANESARAJAN, Dept. of Chemical Engineering, Univ. of Waterloo

LEONARDO SIMON, Dept. of Chemical Engineering, Univ. of Waterloo
ALPER KIZILTAS, DEBORAH MIELEWSKI, Sustainability & Emerging Materials, Ford Motor Co.
NATNAEL BEHABTU, CHRISTIAN LENGES, DuPont Industrial BioSciences

LATEST BREAKTHROUGHS WITH HYBRID REINFORCED
COMPOSITES IN LIGHTWEIGHT APPLICATIONS
ABSTRACT

Dinesha
Ganesarajan
is
a master’s student at the
University
of
Waterloo’s
Chemical
Engineering
department. His thesis topic
explores the use of naturally
sourced filler materials being
combined with glass fiber to
produce hybrid composites for
body interior and underhood
applications in the automotive
industry. Dinesha completed his
undergraduate program at the
University of Waterloo majoring
in Chemical Engineering with an
energy systems specialization.
He has four years of industry
experience having worked at
companies like Tesla Motors,
Ford Motor Company, Ballard
Power Systems and Northern
Cables. His expertise is in
materials science and his passion
is in sustainability and achieving
a “circular economy”.
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The shortage of landfill space, ocean pollution of plastics and the depletion of petroleum resources invigorated
engineers and scientists to shift their focus on to the development of bio-based plastics. Natural 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 limitations of natural fibers as
reinforcement for thermoplastics are their low mechanical properties, limited thermal stability and shrinkage in
comparison to traditional inorganic 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 polysaccharide and glass fiber loadings (wt. %) were
varied and the samples were prepared via twin-screw extrusion followed by injection molding. The results showed
mechanical properties decreased with increasing polysaccharide content, however there is an optimum loading
of the polysaccharide that is a promising alternative to reduce the utilization 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 composite. 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 thermoplastic 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 contributed to quality of life in modern society such as the advent of
Polyethylene (PE) which is widely used in consumer goods, wire & cable insulation, industrial piping, linings,
coatings and was historically deployed in World War II for electrical insulation of submarines and radar shields1.
In particular, the usage of plastics by mass in the automotive industry increased from 6% in 1970 to 16% in 2010
and it is due to reach 18% by 20202. 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 principles of
sustainability, industrial ecology and green chemistry.
Moreover, in the United States of America the corporate average fuel economy (CAFE) regulated by the national
highway traffic safety administration (NHTSA) set the fuel economy standard for passenger vehicles and lightduty trucks to be 54.5 MPG by 20252. The projected added cost to a 2025 model vehicle is 1800 USD however,
the improved fuel economy for those consumers who drive their vehicle for its entire lifetime would save on
average 3400-5000 USD
This standard further amplified the necessity for automakers to find innovative 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 substituting heavier objects like metal with lighter materials such as carbon
fiber in high performance 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 nonstructural parts of the vehicle can be replaced with reinforced thermoplastics without compromising performance
while delivering reduction in weight. Composites are attractive combining materials properties in ways not found
in nature and in the automotive industry glass fibers and talc are common materials used for reinforcing plastics
due to their low cost and good mechanical properties. Naturally sourced materials such as cellulose and poly α -1, 3
glucan have potential to provide good reinforcing properties at a lower density (~1.5 g/cm3). The advantages of biobased filler materials are that they provide good mechanical properties, biodegradability, lower wear on processing
equipment and lower density. The limitations of such materials are their restricted thermal stability, shrinkage

in comparison to traditional inorganic fillers, hydrophilic nature of the filler
and higher than usual cost/pound of material in comparison to inorganic
fillers. Therefore, completely replacing inorganic filler material with naturally
sourced material is not viable in today’s economic environment, however
combining inorganic and bio-based fillers could provide an intermediate
and necessary solution to achieving performance properties, lightweighting
and biodegradability.
Improvements to fuel efficiency are initial steps to achieving a circular
economy. However, there is also a need for a holistic approach to engineering
design for next generation 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
polysaccharides of unique morphologies with glass fiber in a polypropylene
matrix. In particular, DuPont’s poly α-1,3 glucan (derived from sucrose
feedstock) to reinforce polypropylene in combination with glass fiber for
body interior and underhood applications such as IP substrate, center
console and battery cover in passenger vehicles & light-duty trucks.
Composites 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 filler loading on the composite properties
were investigated (mechanical and thermal) to gain insight of strategies to
optimize performance properties of the composites. This research attempts
to provide a comprehensive study on the development of hybrid composites
containing naturally sourced materials to deliver optimum mechanical and
thermal properties suited for body interior and underhood applications
for passenger vehicles and light-duty trucks while achieving significant
lightweighting opportunities.
The major challenge of incorporating polysaccharides in polypropylene matrix
is surface compatibility due to the hydrophilic and hydrophobic nature of
polysaccharides and polypropylene. Filler-matrix adhesion is critical, as
the role of the matrix in a fiber-reinforced plastic is to transfer the load to
the stiff fibers through shear stresses at the interface; 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
compatibility of the filler within the continuous polymer matrix.

EXPERIMENTAL
Polypropylene (PP) homopolymer pellets, long glass fiber filled PP pellets
were provided 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™. Polypropylene grafted maleic anhydride (PP-g-MA:
locally 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 materials were dried to reduce moisture content 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 handmixed with long glass fiber filled PP pellets and then transferred 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) testing, 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 reinforced
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 reduce thermal degradation and fiber attrition.
Table 1: Sample identification codes and composition of composites

FORMULATION TABLE
Sample
Code

Nuvolve™ A
(wt. %)

Nuvolve™ B
(wt. %)

Glass Fiber
(wt. %)

Total Filler
(wt. %)

Neat PP

---

---

---

---

5%GF_PP

---

---

5

5

10%GF_PP

---

---

10

10

10/10-A

10

---

10

20

10/15-A

10

---

15

25

10/20-A

10

---

20

30

15/15-A

15

---

15

30

20/10-A

20

---

10

30

10/10-B

---

10

10

20

10/15-B

---

10

15

25

10/20-B

---

10

20

30

15/15-B

---

15

15

30

20/10-B

---

20

10

30

MECHANICAL TEST & DENSITY MEASUREMENT
Tensile, flexural and impact tests were conducted using a universal testing
machine (Instron 3366) and a pendulum tester (Testing Machines Inc.
43-02-03 model) in compliance 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 resistance. 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 using a differential scanning calorimetry instrument
(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 transitions were collected from the heat flow versus
temperature curves where, melting temperature (Tm) is an endothermic
transition and the crystallization temperature (Tc) is an exothermic transition
denoted by the peak minimum and maximum respectively. Heat of fusion
(ΔHm) and enthalpy of crystallization (ΔHc) were also calculated.
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Thermal gravimetric analysis (TGA: TA Instruments Q500) was used to study
thermal stability of neat PP and the composites. The samples were heated at
20°C/min and subjected to nitrogen from room temperature to 800°C and
then held isothermally in air for five minutes. The degradation temperature of
the resin and fillers can be identified from TGA.
MORPHOLOGY (SEM)
Zeiss 1550 (LEO) scanning electron microscope with accelerating voltage
of 5-7.keV was used to observe the morphology of the composites and
the neat PP as well as distribution of fillers within the polymer matrix. The
samples were cut using a paper cutter (guillotine) exposing fracture surface
of the samples 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 Motor Company’s incumbent material are
showcased in Figure 2, 3 and 4. The composites are labelled as 10/10, 10/15
and etc. where, the first number represents Nuvolve™ content and the latter
represents glass fiber content. 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 α-1,3-glucan
(DuPont’s Nuvolve™); an increase of 122% and 190% for tensile strength
at maximum load and modulus respectively was observed for Nuvolve™/GF
(10/20) composites compared to neat PP. Note that 30/0 formulation 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 strongest performer of the hybrid composites
was 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 content). Figure 1, shows the density reduction (%)
compared to Ford’s incumbent material that is being used for body interior
and underhood applications; where formulations 10/15 and 10/20 show a
density reduction of 13 and 10% respectively. Therefore, the combination of
inorganic and naturally sourced filler materials can offer enhanced mechanical
properties with sufficient weight savings per vehicle part.

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

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.

Figure 3: Young’s Modulus (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 enhancements in
performance and lightweighting.

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

Figure 1: Density Reduction (%) of all composites and
neat PP in reference to Ford Incumbent Material
26

FLEXURAL PROPERTIES
Flexural properties exhibited a similar trend as the tensile results, showing
that the addition of glass fibers had a positive impact on the modulus and
maximum stress.

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

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

Figure 6: Maximum Stress (MPa) on all composites and neat PP

The addition of DuPont’s Nuvolve™ showed a 22% increase in modulus (Figure
5) compared to neat PP and the highest performing composite 10/20 had
an overall increase of 193% in modulus and 74% in maximum stress (Figure
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 requirement. 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.
IMPACT PROPERTIES
Figure 7 shows that impact resistance decreased by 54% for formulation
30/0 and this can be attributed to the dispersive nature of the material as
well as promoting stress concentrations within the polymer matrix. This is
consistent with Panthapulakkal and Sain’s4 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 material requirement by
50% and showcases a density reduction of 17% (Figure 1). Therefore, the
hybrid composites are able to provide superior impact resistance while offering
lightweighting opportunities.

Overall, the addition of DuPont’s Nuvolve™ and glass fiber in a PP matrix
enhanced mechanical performance. The greatest contributing factor is
the concentration of glass fiber in the composite, however the addition of
Nuvolve™ also provides for enhanced mechanical properties (to a lesser
degree) while offering superior weight savings per material part. 10/15
formulation was the optimal solution 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 nonstructural components of an automobile.

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 microns (4 times
larger than Nuv-A) and it costs less to manufacture indicating commercial
potential. Consequently thermal and morphological 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 crystallization & melting
temperatures are presented in Figures 12 & 13 along with values for heat of
fusion and crystallization in Table 2.

Figure 8: Onset Decomposition Temperature of Nuvolve™ A
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Figure 9: Onset Decomposition Temperature of PP

Figure 13: Melting Temperature (Tm)

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

ENTHALPIES FROM DSC
Sample
Code

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

Figure 11: Temperature at 15% weight loss from TGA curves

Heat of Fusion
ΔHf (J/g)

Enthalpy of Crystallization
ΔHc (J/g)

Neat PP

139.20

129.9

0/5

100.70

98.72

0/10

143.40

129

30/10

81.11

91.99

10/10

106.90

115.2

10/15

96.86

102.1

10/20

91.11

97.31

15/15

103.50

102.71

20/10

99.83

102.9

Figure 8 shows that the decomposition of Nuvolve™ is consistent and does
not fluctuate, formulation 30/0 consisting of only Nuvolve™ showed the
lowest value and there is a slight positive correlation with the addition of glass
fiber in the composites (5.8% increase). The onset degradation temperature
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 having a greater influence. Formulation 30/0 showed a 15% decrease in
temperature compared to neat PP.
Figures 12 and 13 summarize the crystallization (Tc) and melting temperatures
(Tm) 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 Nuvolve™ and the glass fiber not being able to act
as nucleating agents to aid in faster crystallization 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), however the effect of Nuvolve™ is minimal on the
melting temperature which stayed consistent for all composites.
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Figure 12: Crystallization Temperature (Tc)

Overall, the composites showed enhanced thermal stability in comparison to
neat PP. The integration of Nuvolve™ did not profoundly increase thermal
stability of the composites, glass fiber had a greater influence. 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 potential increase in part production and reduction 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 applications 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 composites 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
continuous 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
capability is maximized as seen in their respective 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-glucan
forms agglomeration of particles with an average size of 30 microns which
translates 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.

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

Figure 16: SEM micrograph of 10/10 formulation at 100x magnification

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 dispersion and moderate distribution is observed for the hybrid
composites. Poly α-1, 3-glucan and polypropylene are hydrophilic and
hydrophobic by nature, and therefore it is difficult to attain good adhesion
at the interface 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.

Figure 17: SEM micrograph of 10/15 formulation at 100x magnification

Figure 14: SEM micrograph of Neat PP at 100x magnification

Figure 18: SEM micrograph of 10/20 formulation at 100x 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 moderate to good filler distribution
and dispersion. 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 incorporate fillers and it is
expected that a second extrusion step would aid in greater dispersion of the
filler. However, this would add costs to the overall part and the mechanical
and thermal properties showed that the current methodology is good
enough to be employed on non-structural components in body interior
and underhood applications.
Figure 19: SEM micrograph of 30/0 formulation at 500x magnification

SUMMARY AND RECOMMENDATIONS
In this study, the development of hybrid composites were investigated
utilizing DuPont’s Nuvolve™ and glass fiber as fillers 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 material, neat PP and 5 %10% glass fiber
filled composites for body interior and underhood applications in passenger
vehicles and light-duty trucks.

Figure 20: SEM micrograph of 10/10 formulation at 500x magnification

The mechanical properties of the composites showed general increase
in performance 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
performing 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 crystallization temperature (Tc) of the composites decreased revealing
that Nuvolve™ is not a nucleating agent that could speed up crystallization
during processing and subsequently decreasing cycle time. Overall, the
composites showed improved thermal stability and can potentially be utilized
in challenging environments such as underhood applications.

Figure 21: SEM micrograph of 10/15 formulation at 500x magnification

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 hydrophilic by nature and the PP is hydrophobic
which highlights incompatibility issues. Therefore, having good distribution
and adhesion of fillers are crucial to attain superior performance properties.
The SEM micrographs showed that the best performing composites in this
study (10/15 &10/20) had good to moderate filler distribution and adhesion
with the continuous polymer matrix. There are localized areas with dark
shadows around glass fiber and Nuvolve™ particles along with fiber pullout 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 fiber yields high performing
composites that can be exploited in body interior and underhood 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 impacting the sustainability
effort by incorporating a biodegradable material.

Figure 22: SEM micrograph of 10/20 formulation at 500x magnification
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