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Antolin developed a kayak that incor-
porates graphene into its thermoset 
polymeric matrices, improving strength 
and stiffness. The Italian Institute of 
Technology and luxury Italian design 
brand Momodesign together produced 
a motorcycle helmet with a graphene 
coating, allowing for better distribution 
of force during impact even under high-
temperature conditions.
 So far, partners in the fl agship have 
released around 10–15 new products, 
most of which are different types of 
graphene materials. “The project has 
only been running less than [a] third 

of its allotted time and used about 
one-sixth of its budget so it would be 
rather surprising if we had reached all 
our goals already,” Kinaret says. The 
aim for the next phase of the fl agship 
is to focus more heavily on boosting 
industrial impact. “In some areas, such 
as supercapacitors, we are already 
approaching the pilot line stage, while 
in other fi elds we expect to produce 
system-level demonstrators,” he says.
 One more challenge is how the 
Graphene Flagship will cope with 
the departure of the UK from the 
EU following the decision made in a 

referendum by the British public in June 
2016 known as “Brexit.” The UK has 
always been a key player in the fl ag-
ship, not least because the discovery of 
graphene itself was made by a Nobel 
Prize-winning team at The University 
of Manchester. Currently, 17 of the 
partner organizations are in the UK. 
According to Ferrari, the flagship’s 
offi cial position for now is “business 
as usual.” He says that since no one is 
yet sure what Brexit will actually mean 
when it happens, “It’s very diffi cult to 
speculate.”

Angela Saini

NIST studies recommend closing tech gaps to fortify 

advanced manufacturing

To spur signifi cant innovation and 
growth in advanced manufacturing, 

as well as save over $100 billion annu-
ally, US industry must rectify currently 
unmet needs for measurement science 
and “proof-of-concept” demonstrations 
of emerging technologies. This is the 
overall conclusion reached by economic 
studies funded by the National Institute 
of Standards and Technology (NIST) of 
four advanced manufacturing areas used 
to create everything from automobile 
composites to zero-noise headsets.
 “Gaps in the technology infrastruc-
ture—including the lack of reliable meas-
urement and test methods, scientifi cally 
based standards, and other formal knowl-
edge and tools—limit advanced manu-
facturing’s further development and 
adoption,” says NIST economist Gary 
Anderson, coordinator of the economic 
studies prepared by RTI International, an 
independent nonprofi t research institute.
 Using data collected through exten-
sive interviews and surveys with 
researchers, developers, manufacturers, 
and other stakeholders, each of the four 
studies identifi es 5–10 critical technical 
barriers to the adoption of its specifi c 
manufacturing technology. The studies 
also estimate the impacts of eliminating 
these obstacles and defi ne which needs 
should be met fi rst to do so.

 For example, establishing industrywide 
standards and measurements for the inks 
and substrates used in roll-to-roll (R2R) 
manufacturing—the fabrication of elec-
tronic devices on a roll of fl exible plastic or 
metal—is projected to reduce production 
costs by 15%. Likewise, the development 
and adoption of verifi ed reference data, 
robust measurement technologies and test-
ing protocols, and standardized modeling 
and fi nishing methods could yield some 
$4 billion in annual benefi ts and savings 
for additive manufacturing, a process also 
known as three-dimensional printing.
 The two largest predicted cost savings 
were the $57.4 billion and $40.1 billion 
for smart manufacturing (where all man-
ufacturing data from design to fi nished 
product is electronically exchanged and 
processed) and advanced robotics and 
automation sectors, respectively. Among 
the needs that must be met to realize both 
of these benefi ts, the researchers say, is 
increasing access by small- and medium-
sized manufacturers to the same state-of-
the-art methods, tools, and knowledge as 
their larger counterparts.
 For each of the four advanced manu-
facturing technologies studied, the esti-
mated annual cost savings and percentage 
reduction in production costs are:
    Additive manufacturing: $4.1 bil-

lion, 18.3%

    Advanced robotics and automation: 
$40.1 billion, 5.3%

    R2R manufacturing: $400 million, 
14.7%

    Smart manufacturing: $57.4 billion,
3.2%

 The researchers state that their studies 
only looked at benefi ts directly attribut-
able to closing the identifi ed technical 
gaps in each sector; therefore, the impact 
estimates are conservative. “If we consider 
the larger-scale outcomes brought about 
by meeting these needs—such as new and 
improved products, increased production 
quality, long-term industry growth and job 
creation—the impacts would be signifi -
cantly higher,” Anderson says.
 The studies also support a number of 
key strategies for overcoming technical 
barriers and fortifying advanced manu-
facturing, including:
    keeping standards and performance 

measures nonproprietary,
    using public research institutions to 

develop those tools, and
    working through manufacturing 

research consortia and technology 
extension services to ensure that all 
manufacturers—especially small- and 
medium-sized enterprises—can 
access them.

 “Our studies emphasize that full eco-
nomic impact will only be realized if all 
technical needs are met, and all stakehold-
ers regardless of size, not just large manu-
facturers, can share in the rewards,” 
Anderson says.   

https://doi.org/10.1557/mrs.2017.15 Published online by Cambridge University Press

http://crossmark.crossref.org/dialog/?doi=10.1557/mrs.2017.15&domain=pdf
https://doi.org/10.1557/mrs.2017.15

