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Introduction

The automotive sector is in a state of
flux. The drive to cut carbon emissions
and fierce competitiveness are causing
rapid change that affects all elements of
the supply chain: foundries, fabricators,
plating and coating facilities, electronic
component manufacturers, battery
producers, vehicle manufacturers

and recycling plants.

As a supplier to many facets of the automotive industry,
we're in a unique position to see how this change affects
everyone in the supply chain — especially when it comes
to materials analysis and quality control. In this guide we
examine what effects environmentally driven legislation
and technological innovation are having on the automotive
industry right now and how our solutions could help.

We also take a look at specific issues that are affecting
different key regions in the world and how our solutions
can play a role in powering good.

Introduction




1: The driving force behind change:
regulations and standards

It’s no surprise that the big driver behind

automotive regulations is the environment.

Current legislation — from manufacturing
to recycling — is aimed at reducing
emissions, improving health and safety,
and sustainability. And it’s the regulations
and new standards that are, to a certain
extent, driving the innovation in the raw
materials used for car components. Here
we summarize where we are and what’s
coming up in the next couple of years:

Carbon emissions, Euro 6
and beyond

Car emissions are held responsible for much of our air
pollution and greenhouse gases. According to the United
States of America (USA) Environmental Protection Agency
(EPA), motor vehicles collectively cause 75 % of carbon
monoxide pollution in the country.

n The driving force behind change: regulations and standards

The exhaust of a typical combustion-engine powered

car contains nitric oxide and nitrogen dioxide (NO,),
carbon monoxide (CO), carbon dioxide (CO,) and
particulates (among other substances). NO, causes smog
and acid rain, CO can cause heart damage, whilst CO,

is a potent greenhouse gas and accepted as a major
factor in climate change. Particulate matter has been
linked to respiratory conditions.

For the first time in more than 40 years, the largest source
of greenhouse gas pollution in the USA isn’t electricity
production but transport — cars, trucks, planes, trains and
shipping. The Trump administration, however, halted many
of the plans of the previous administration to address this.
In January 2020, the EPA announced that it’s working

on new rules to significantly decrease emissions of smog-
forming NO, and other pollutants from heavy-duty trucks.
[t's currently undertaking public consultation and we will
be keeping an eye on the situation, but the reality is, cars
in the USA will be getting lighter too, following what’s
happening in the rest of the world.



Euro 6

To combat increased pollution, the European emissions
standards began in 1992 and have gradually become

more challenging. The current regulation, Euro 6, came into
force in September 2015. The most dramatic change of

Euro 6 over its predecessor Euro 5 is the reduction of the NO,
limit for diesel cars: from a limit of 180 mg/km to 80 mg/km.

There’s been a large focus on reducing CO, emissions.
The CO, target is 130 g/km, and many manufacturers
already met this target ahead of the 2015 deadline.
We're about to enter the next set of regulations,

where average CO, emissions of new cars must be a
maximum of 95g/km by 2021. This has resulted in most
manufacturers working to reduce weight and developing
electric powertrain technology.

But we're not done yet. In December 2018, the EU set CO,
emissions reduction targets of 15% by 2025 and 37.5% by
2030. What does this mean? The automotive industry and
its supply chain need to work collaboratively to deliver new
innovations, including new raw materials to make cars lighter.

Light vehicle test procedure

Stringent regulations will only make a real-world impact
if they’re enforced. And to ensure that new cars are
meeting the Euro 6 standard, the EU has introduced a new

test. The World Harmonised Light Vehicle Testing Procedure —

or WLTP — came into effect in September 2018. This new
test is designed to more closely reflect real driving conditions
when assessing CO, emissions from new cars.

- The driving force behind change: regulations and standards

China 6

The National Stage | Emission Standard was introduced in 2001
and since then, the standards have been getting more stringent.
China 6a, compliant with European emission standards, is set
to come into force in 2020, with a further standard following up
in 2023. The standards will be verified under the WLTP and the
target is to reduce CO, emissions by over 90%.

The answer to meeting the
tough legislations on carbon
emissions? Get more out of
every drop of fuel by reducing
the weight of the vehicles.

The answer to meeting the tough legislations on carbon
emissions? Get more out of every drop of fuel by reducing
the weight of the vehicles. We explain more about this in
part 2 of this guide.







The New Automotive
Quality System Standard

Published in October 2016, the TS 16949 merges standards
from across the EU and USA. The flip side is that now, to sell
into automotive in Europe or North America, you have to be
TS 16949 compliant. From the perspective of analysis, this
means ensuring your equipment is properly calibrated

and maintained.

Hitachi High-Tech analyzers are easy to calibrate, many
contain self-checking software that ensure results are
accurate and they offer advanced, cloud-based data
management that ensures you can demonstrate
compliance when audit time comes around.

The driving force behind change: regulations and standards




Recycling

Recycled metals are a huge part of the metals industry,

with scrap metal being increasingly used as a base material
in foundries. In the EU, end of life vehicles (ELV) are covered
by Directive 2000/53/EC. The directive puts the responsibility
for the recyclability of a vehicle firmly on the shoulders of the
manufacturer and states that they have to ensure that all
new vehicles are reusable and/or recoverable to a minimum
of 95% by weight per vehicle.

However, at the time of writing, the European Commission
has launched a public consultation on Directive 2000/53/EC.
Of concern is the 95% recycling target — a target that is proving
difficult to meet - and the changing nature of cars is leading
to discussions on how to classify the increasing numbers of
electrical components in cars. Ultimately, pressure to recycle
end-of-life vehicles falls to recycling facilities, not manufacturers.
When faced with a ton of scrap and tough recycling targets to
meet, fast yet thorough analysis is essential to make sure the
right material goes to the right place and as much of the vehicle
can be recycled as possible.

The increased use of scrap metal as feedstock for foundries
means that we may see more unfamiliar elements introduced
into melts which means both scrapyards and foundries

will need to be extra vigilant with their testing processes,
something we are starting to notice more and more, especially
with foundries rejecting trucks where the scrap metal hasn’t
been sorted correctly. It also highlights the importance of
checking incoming materials throughout the supply chain

so material with the right specification is used.

n The driving force behind change: regulations and standards

Catalytic converters

Probably one of the trickiest, yet lucrative parts of a vehicle
to recycle is the catalytic converter. Palladium, rhodium and
platinum can be extracted for re-use in electronics, jewellery
and catalysts again.

For catalytic converter recycling, Hitachi’'s X-MET8000
handheld XRF (X-ray Fluorescence) analyzer offers a simple
point and shoot operation, and comes pre-loaded with car
catalyst calibration as an optional extra. It's designed to
automatically compensate for different compositions that make
up the honeycomb core of the converter. This makes it very
easy to use even when switching between converter types.

Change is inevitable. Whilst the focus is on carbon emissions
now, it will be something else next as new regulations and
standards are introduced. The material testing you do today
to meet external regulations and your own internal quality
policies will need to change as time goes on.

Whilst none of us can predict the future, more complex

supply chains with raw materials changing hands many

times and further steps to protect the environment mean data
management to demonstrate compliance with each regulation
will become essential. In many cases, getting the most from
your quality control equipment now and in the future is about
choosing the right type of analyzer for your application from
the available technologies, whether it be LIBS, OES, TA or XRF.



2: The need to shed weight

We know that tough legislation on carbon
emissions is forcing manufacturers to get more
out of every drop of fuel. As CO, emissions

fall by 8.5g per 100km for each 100kg lost,
cutting vehicle weight is high on the agenda.

EV (electric vehicle) manufacturers also have a weight problem.
The heavier the vehicle, the fewer miles you get from a single
charge. You could add battery capacity but that gives diminishing
returns; batteries are expensive and add hugely to the vehicle’s
weight. Ultimately, the answer is to reduce weight by using lighter
components wherever possible across the entire vehicle.

This is why, no matter which powertrain technology you’re
working with, reducing weight is huge across the sector.
From body panels to the tiniest screw, the industry is looking
at shedding weight in any way it can. Replacing steel with
lighter weight materials makes the most difference.

No matter which powertrain
technology you're working with,
reducing weight is huge across
the sector.

m The need to shed weight

The rise of lighter-weight metals

The automotive industry has very exacting

requirements for components — perhaps second only

to aerospace. Safety is obviously a huge issue and many
components must be ductile to absorb energy on impact.
Other components must be structurally rigid, so strength
is more critical. This makes the development of new alloys
a very exacting science and analyzing the melt chemistry
down to the ppm level is crucial to avoid residual elements,
which can have strong effects on mechanical properties
of the alloy being developed. So, the need to identify

and quantify is important to keep the impact of

residual elements within acceptable limits.

Aluminium and magnesium alloys have won favor in

the industry because they are light, relatively low cost

and give many of the properties needed. They can be
formed into complex shapes including engine components,
gearbox housings and structural parts. In fact, the global
market for these parts is predicted to grow at a CAGR

of almost 7%, which estimates a market size of around
$48 billion by 2021. There are also developments to add
higher concentrations of aluminium to steel and cast-iron
grades to make these materials lighter.
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Vulcan Optimum+

The Vulcan Optimum+ model has been optimized for analyzing
aluminium alloys. It features a high-performance spectrometer
enabling the measurement of lithium in aluminium alloys and
it’s also capable of measuring boron-aluminium alloys. Boron
and lithium are both elements that cannot be measured with
any handheld XRF analyzer. If you need concentrations of
boron lower than 5ppm, you should choose an OES analyzer.

The need to shed weight

Aluminium

Weighing about a third less than steel, aluminium’s use

in cars has sky-rocketed in recent years. By 2022 the average
car is expected to contain almost 100kg of aluminium as a
replacement of heavier parts. This means that the automotive
industry will make up a quarter of all aluminium consumption -
that’s 30 million tonnes by 2025.

Car manufacturers are still working to replace more steel parts
with aluminium. In 2018, BMW won an award for a concept to
reduce the weight of the tailgate in its 5 Series model. By using
aluminium in place of deep-drawn steel sheets, BMW can bring
the tailgate weight down from 24.6kg to an impressive 11.6kg.

However, to substantially increase the strength of aluminium,
you need to add in lithium. The third generation of Al-Li alloys
which are currently being worked on could become integral
to various components of luxury cars thanks to their excellent
combination of low density, high strength, high stiffness, and
excellent damage tolerance.

For most, the preferred choice for fast aluminium alloy analysis
is handheld LIBS whilst OES can do very low levels of Liin Al
analysis, down to 0.0005%, in addition to phosphorus which
some may need. Phosphorous is normally added to improve
machinability. However, it can have a detrimental effect on
corrosion resistance so needs to be added in small amounts.
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OE750

Hitachi’s range of mobile and stationary OES analyzers are
designed for melt and raw material analysis, including the
recently launched OE750. This brand-new spark
spectrometer allows you to analyze all main alloying
elements and identify exceptionally low levels of

tramp, trace and treatment elements in metals.

Fast measurement times, high reliability and low
operating costs mean the OE750 is invaluable

for everyday analysis and total quality control,

with performance on a par with larger and

more expensive stationary OES spectrometers.

From measuring nitrogen in steel and iron to
phosphorus in aluminum, this analyzer gives
you the comprehensive metals analysis to
meet today’s tough specifications.

The OE750 includes state-of-the-art semiconductor
detectors and a new optical concept (with four patents
pending). This gives the Hitachi OES analyzer high

optical resolution, so you don’t have to choose between
high performance and low cost. Innovative use of dynamic
CMOS detectors and direct coupling of the optics to the
spark-stand ensures the best luminosity together with a
wavelength range of 119 nm to 766 nm. This covers all
elements, from hydrogen to uranium, for complete metals
analysis®. This performance is usually only available with
high-end quality control instrumentation, yet the OE750

keeps costs down through innovation, low argon and power

consumption. The OE750 gives you maximum flexibility for
element selection, making your operation fit for the future

* Depending on the application, for further details request
our application reports.

The need to shed weight

Magnesium

Magnesium is even lighter than aluminium and has the highest
strength to weight ratio of all the structural metals. It’s abundant
and easily recyclable, so it’s not surprising that since it’s early
use for wheels, magnesium has replaced steel and aluminium
in housings and space frames and been used extensively in
alloys with aluminium. Opel has used magnesium in the Vectra
model for the dashboard support; in comparison with the

steel tube previously used, the weight saving was 5kg and

the manufacturing process simplified.

However, magnesium does have a few drawbacks. It’s brittle

and doesn’t have the creep resistance of aluminium. Innovations
in the next couple of years could see that problem go away.

A team at Monash University in Melbourne, Australia have

created a process that changes the microstructure of magnesium.
This means that pure magnesium can be shaped and compressed
to any shape at room temperature without cracking. Another
team in the USA Department of Energy have developed a process
that improves the energy absorption and ductility of magnesium,
making it more feasible for a larger range of car parts.

The quality of new alloys being developed stems from having

the right tools to help you from the start. From making sure the
right material is used to controlling the metal melt, investing in

an analyzer that provides results fast and accurately for decision
making is crucial. For quality control analysis of alloys to the ppm
level, Optical Emission Spectroscopy (OES) is the technology that
will give the most precise results as the technology covers the
complete spectrum of elements in metal, including phosphorous,
sodium and boron and many other trace elements which can’t be
measured at all or with the necessary detection limits with

either a handheld LIBS or XRF analyzer.
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Handheld analyzers

Handheld XRF and LIBS by Hitachi give you the ability to
verify material grades in seconds with just a pull of a trigger.
Our Vulcan LIBS and X-MET8000 handheld analyzer ranges
deliver reliable and accurate results. The Vulcan is ideal for
incoming material inspection and inventory checks thanks to
its 1-second measurement time and as it’s a laser, there are
no X-rays. The X-MET8000 XRF analyzer enables non-
destructive testing, which is great when you need to verify and
assure quality of end product. Both instruments can be used
all day long without fatigue as they’re lightweight and
ergonomic with batteries that last all day.

The need to shed weight

Steel poised to make
a comeback

We're working with many steelmakers who are developing
super-lightweight steels that are stronger, cheaper and
almost as lightweight as aluminium in a bid to regain market
share. And they are just about there, with new products
expected to arrive on the market in 2021, if not earlier.

It’s going to be hard to resist the allure of better strength and
lower cost, so the predictions based on a growing aluminium
and magnesium market could be upset if steel raises its
game as much as is suggested.

Fast forward five years and it’s likely that vehicles will use a
larger range of materials than ever before. Of course, the need
to use the right material for the right component is paramount
and verification of material grade composition is essential.

Many foundries already use an analyzer at the time of dispatch.
As your supply chain becomes more complex, we can help to
ensure you have the tools you need to keep up.



Composites as an alternative

Using composites is another route to reduce weight and
improve fuel economy in cars. 30% lighter than aluminium
and 25% the weight of steel, the durability and their ability to
be moulded into variety of complex shapes without the need
for high-pressure tools has meant cost savings, reduced
cycle time and improved production efficiency. The great
news is that virtually all thermal analysis techniques can be
used for quality control and research and development
within the automotive industry.

m The need to shed weight

DCS, NEXTA STA, TMA
and DMA

We offer a wide array of thermal analysis systems/calorimeters.
Our world-class, high-sensitivity thermal analyzers give reliable
measurements and are optimized to capture the tiniest of
reactions. DCS can be used for glass transition, crystallisation
behaviour, reaction enthalpies and kinetics, and the influence
of fillers. TMA can be utilized to study the expansion or
shrinkage of materials. DMA is best method for characterizing
the frequency, force and amplitude dependent mechanical
behaviour of materials.




Lubricating oill

The third way to cut weight is by increasing engine efficiency.
Generally, the higher the engine compression, the better the
fuel efficiency. These high-performance engines need high-
performance lube oil to keep them running. We've seen engine
oils become more high-tech; with very specific blends being
created to achieve just the right level of performance.

XRF analysis is a well-established technique for lube oil
specification control. Using an XRF analyzer provides a
simple process to verify lubricating oil blend compositions
for every batch within your facility.

XRF analysis tells you very quickly which elements are present
in the sample, and by using a calibration, you can find out how
much of an element is present. Invaluable during blending, XRF
analyzers are compatible with the standard test methods ASTM
D6481 and D7751 and can be used to control additive levels
and trace elements to ensure lube oils meet specification.

The electrification of cars will have an impact on the metal
casting industry. With fewer forged parts needed, companies
will either need to diversify to stay in business or alternatively,
ensure they are prepared for the future. As new alloys are
developed to meet the needs of the automotive industry,

our view is that detection limits of below 10ppm or >1 ppm
(depending on the application and element) across the board are
essential for today’s metals quality control. To fully understand
and investigate effects on melt chemistry and material
properties, it's necessary to analyze the full composition at very
low detection limits. If you go down the route of composites or
lube oil, they will need to be analyzed to ensure quality control
and specification verification throughout the production process.

The need to shed weight

LAB-X5000 and
X-Supreme8000

Hitachi High-Tech’s benchtop XRF analyzers LAB-X5000
and X-Supreme8000 are designed for the stringent
requirements of the lube oil testing environment.

They’re ideal for measuring precise levels of additives

in the lubricating oil blending process. They're able to
measure a wide range of elements in oil, including

Mg, P, S, Cl, Ca, Zn and Mo. The analyzers easily meet
the precision requirements of international test methods
such as ASTM D6481 and D7751.




3: The technological
revolution

Since Henry Ford popularized the
mass production line, the automotive
industry has been at the forefront of
manufacturing technology. Automation,
Industry 4.0, and revolutionary new
concepts in automobile design are
taking us to the world of connected
vehicles and clean energy. That means
analysis technology also needs to
adapt to support the new innovations.

The technological revolution




Connected Car

As of 2019, there were an estimated 64 million cars produced
that had connectivity capability, with statistics forecasting

that 18% of households in China will have a connected car by
2023. With a focus on the premium market, the possibilities for
innovation once a car has connectivity are huge. Some projects
are designed to help the driver and their passengers, such as
in-car entertainment, real-time congestion information, car wear
and tear monitoring, and navigation aids. Others are more about
using data collected to tackle larger issues, such as reducing
CO, emissions.

Possibly the most revolutionary change is autonomous vehicle
technology, utilizing sensors, software and artificial intelligence
(Al) to connect vehicles to each other and to traffic management
systems to enable automobiles to transport passengers without
the need for a driver. Either way, connected cars are a real
opportunity for electronics manufacturers.

As circuit board volumes increase, high throughput analysis
can help ensure quality is maintained. XRF analysis offers a
long-term solution to address the challenge of achieving
consistent and accurate coatings analysis in miniaturized
electronics. The XRF analyzer you choose can mean the
difference between success or failure. As electronics coatings
become thinner and are applied to smaller features, you want
to invest in technology that is effective today as well as future-
proofed for tomorrow’s operations.

m The technological revolution

FT160

Hitachi’s range of coatings analyzers help to analyze the coatings
on circuit boards and electronics components. This new benchtop
XRF analyzer has been designed to address the challenge of
ultra-thin coatings, such as those found in today’s shrinking
electronic components. The FT160 produces fast, accurate and
repeatable results, increasing productivity and reducing costs of
out-of-specification coatings on PCBs, semiconductors and micro
connectors, etc.

The high throughput offered by the FT160 is possible because

of the polycapillary optic and high-precision leading edge XRF
detector inside. A large sample table, wide opening door and
substantial observation window make it easy to load parts of
varying size and to focus on measurement spots. Newly-designed
controller software enables enhanced and precise testing and
results conveniently captured in a database for export.




Modern Electric Vehicles:
The new Kids on the block

The origins of electronic vehicles (EVs) have been around
since the 1800s. However, the modern EVs have most
definitely arrived. They are silently making their way along
our streets, charging up at dedicated parking spaces and
helping to cut particulate emissions that are a risk to health
in our planet’s major cities. China is leading the way in the
adoption of new energy vehicles (NEV), a Chinese term

for vehicles that are partially or fully powered by electricity,
hoping to achieve a sales target of 25% of all cars in 2025.

But it’s been a lot of work. EVs contain a myriad of
complex components and new material specifications,
much like hybrids. Yet EV manufacturers are under the
same pressure to reduce circuit board and electronic
component coating thickness waste, tramp and trace
elements, and re-use scrap material as everyone else.

Comprehensive analysis must be an integral part of verifying

material specifications right across the board. In addition,
to quality control programs, another area that’s of concern

is the control of substances hazardous to health. XRF analysis

provides accurate, fast detection of these substances to
ensure components meet the stringent RoHS directives.

m The technological revolution

EA1000 Series

Specifically designed for RoHS (Restriction of Hazardous
Substances) the EA1000AIIl and EA1000VX XRF analyzers
have been trusted for over 15 years to deliver consistent
results for businesses who need to conform to this
directive. With easy and quick measurement of hazardous
substances you can ensure you will be able to meet the
requirements for environmental regulations.




Making batteries safe EA8000

Right from the beginning, the issue with electric cars was range.
Currently the Tesla Model S Long Range claims a 375-mile run
between charges. The only batteries that are up to the job and
commercially available today are lithium-ion batteries.

The EA8000 X-ray analyzer for fast and efficient quality control
in lithium-ion battery production. Combining X-ray transmission
imaging with X-ray fluorescence analysis in a single instrument,
the EA8000 rapidly detects and identifies metals contaminants

Yet, despite being established technology, lithium-ion batteries that are so detrimental to lithium-ion battery (LiB) performance.
have major drawbacks — they can explode. The reason for this Suitable for raw material testing, process control and failure
is metal contaminants within the cell can migrate through from analysis, the EA8000 is a powerful tool in ensuring LiBs’ quality

the cathode to the anode, causing a short circuit which leads and performance.
to local overheating.

This makes it essential to control the size and distribution

of metal particles within the cell. Larger particles near the
central separator are more risky than smaller particles nearer
to the cathode current collector. There are two main analytical
techniques for quality control: X-ray transmission that allows
battery manufacturers to see the size and shape of the

metal particles within the cells, and X-ray fluorescence that
tells you exactly what those particles are. You'll want to look
for high-speed analysis, so you can afford the time to take
measurements early in the manufacturing process to rectify
problems before it gets too costly or late.

The technological revolution means that your analyzers also
need to evolve to meet the changing demands. Whether

its miniaturized electronics, complex components in EVs

or lithium-ion batteries, specialized analyzers are available
that meet the applications to help you maintain quality
across production.

Interested to read our take on some of the key automotive
regions? We highlight key topics and how we are supporting
local companies to meet the new challenges.

n The technological revolution




4: Regional considerations

When it comes to metal production and
fabrication, we know end-to-end quality
assurance and control has never been

more critical. Changes within the automotive
sector are having profound effects across
the globe — and region-specific priorities
and developments are, in turn, having a
profound effect on the automotive sector.
Here we take a look at the main issues within
automotive across four regions, all where
we have presence too: USA, Germany,

Asia and China.
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Automotive dominates in the USA

The automotive sector is the largest manufacturing sector in
the USA, making up a huge 3% of GDP. In the past five years,
car manufacturers have exported more than $692 billion in
cars and car parts. When it comes to purchasing American
products and materials, the sector purchases colossal
amounts of steel, iron and semiconductors.

m Regional considerations



Regional considerations




American car makers forming
global alliances

[t would seem, on a business level, US automotive
companies are keen to work collaboratively with
companies across the globe. Ford Motor Company has
entered into collaborations with Indian Mahindra Group.
With a focus on powertrain and connected cars, they
are working together to develop electric vehicles and
telematic control units.

With technology advancing at an amazing pace,
manufacturers are working together rather than
metaphorically reinventing the wheel. US-owned Intel
and ltalian-US Fiat Chrysler Automobiles are working
with German BMW, Canadian Magna International

and Israeli Mobileye in a truly international collaboration
on self-driving vehicles.

The automotive industry is seeing other unlikely alliances
that change the driver experience for good. Jaguar is
partnering with PayPal to offer in-car payments and Ford
are working with Medtronic to develop an in-car medical
monitoring system. And USA companies are heavily
involved, if not leading the way in [T-related innovation.

Regional considerations

We're seeing a trend

towards 100% PMI (positive
material identification) and
more companies investing in
tools to improve quality control
processes in the pursuit of
100% quality.

We're seeing a trend towards 100% PMI (positive material
identification) and more companies investing in tools to improve
quality control processes in the pursuit of 100% quality. In the
case of raw materials and metal components, we are seeing
that companies are relying less on supplier certificates and
investing more in analyzers. Given the critical and increasing
role of electronics in demanding markets like automotive as
well, reliability and accuracy in production and quality control
are paramount for safety, with many switching their analysis
in-house, which we can support with.




Germany: Europe’s biggest
automotive producer

When it comes to automotive design and manufacture,
Germany is synonymous with quality. The automotive sector

is huge, creating 20% of total domestic industry revenue. And
with 5.5 million passenger vehicles produced in 2017, Germany

is Europe’s leading manufacturing site and sales portal for cars.

However, it will come as no surprise that while German
manufactures do produce high volume, they are very much
focused on the premium market. Of all premium-branded cars
produced, over 70% have a German badge. Much of this is
because German cars have such a stronghold in Europe where
premium vehicles make up a significant part. This puts German
manufacturers in a very strong position as the outlook is that
the global premium market automotive segment will grow at a
much faster rate than the total passenger segment in the next
few decades.

Premium also demands
quality assurance and control
throughout the production
process, starting from the
raw materials to final product
inspections.

m Regional considerations

Premium also demands quality assurance and control
throughout the production process, starting from the raw
materials to final product inspections. With each component
supplier meeting the standards too. This means having the
right spec analyzers to match each part of the production
process from foundry, fabrication to end product is crucial.

We also design, develop and manufacture our OES instruments
in Germany. We believe that keeping control of manufacturing
at our own site, and using our own experts, is crucial for
maintaining the high quality of our instruments.

Huge focus on R&D

The reason for Germany’s high-quality automotive dominance
can surely be traced back to a widespread commitment

to research and development. A huge one third of global
automotive R&D spending is from German manufacturers. And
it’s a trend that’s set to continue with R&D budgets set to rise.

The continued pursuit of technological innovation is paying off,
with German automotive engineers at the heart of sustainable
mobility projects. Improving energy efficiency of traditional
engines, development of electric vehicles and research into
new lightweight materials are all on the R&D agenda to support
challenging carbon emissions targets. Those targets are also
being supported at the Government level with smart traffic
management and the electric mobility initiative.

Whether creating new alloys to support component redesigns
for strength and weight reduction, or studying coating thickness
compositions on doors or electronics, our instruments analyze
metal properties and provide valuable insight for research and
development teams to help with product innovation.



Leading the connected car revolution

As we have seen, the connected car is here and set to
increase. Predictions suggest that by next year one in five
cars will be connected to the internet, with 50% of these in
the premium market, where Germany is right at the forefront
of automotive innovation.

Along with the European Commission (EC), the German
government is racing to accelerate large-scale battery
production in Germany and across Europe, with a €1bn fund
available to German companies and an additional €500m

to support research into both existing and next-generation
EV batteries. This is all as part of a bold bid to take 30%

of global market share by 2030.

In summary, the German automotive market, built on
innovation and premium products, is set to stay strong.

A robust domestic market and healthy export levels, building
on a justified reputation of quality, means the future is looking
good for German-badged cars. With our OES manufacturing
based in Germany, we work with many beta customers in
Germany to ensure that our instruments are future-proofed
for their operations.




Asia — Thailand

Thailand’s automotive industry ranks 12th in the world,

with a diverse production portfolio of cars, commercial vehicles,
motorcycles, construction equipment, and auto parts and
accessories. The pinnacle of the country’s production to date
was in 2012/2013, when it produced just under 2.5 million units,
placing Thailand 9th on the global production leader board.

Within Southeast Asia, Thailand is the largest car manufacturer
with 23 car assembly plants, eight motorcycle plants, 386 tier

1 auto part producers and 1,700 tier 2 and tier 3 auto part
producers. The majority of passenger cars produced are low-

cost, affordable vehicles aimed at Thailand’s middle-level earners.

This focus on affordability over high-tech has meant that the
region is just starting to focus on electric vehicles but has some
time to make up. Rather than focus on underlying technology,
Thailand may focus its R&D efforts on its healthy auto parts
sector, focusing on developing high-tech components for global
export. Nonetheless, those venturing into the electric vehicle
production market can be assured that our expertise will be
there to support them to ensure quality control.

Regional considerations

Those venturing into the electric
vehicle production market can
be assured that our expertise
will be there to support them

to ensure quality control.

Moving up the value chain

The Thai government switched to policies to build the
strength of automotive sector in turn developing the
domestic production of vehicle parts. This has strengthened
the supply chain of the entire automotive sector. Over 80%
of all parts used in the manufacture of vehicles are now
sourced domestically. Material identification and verification
has never been more critical. Our fast, reliable, accurate
analyzers provide reassurance throughout the quality
assurance and control processes.




Asia — Vietnam

2019 was a landmark year for Vietnam’s automotive industry as
the country entered the automotive market with its own brand
- VinFast. With an aim to be the first Vietnamese company to
compete with established brands such as Toyota, Ford and
Honda, VinFast produced their first units in mid-2019. The
company plans to produce 500,000 vehicles a year and begin
exporting in 2020.

The first two production vehicles — a hatchback and a sedan

— are based on Opel and BMW frames. However, moving
forward VinFast are working on developing a wide range of
vehicles, including EVs, city cars, electric buses and electric
scooters. And with six new automated factories supported by a
Government keen to boost private sector, VinFast could shake
up the regional competitive landscape. And ensuring quality
control will be vital for all car parts. Our range of instruments
has been optimized for this application.

Asia — Indonesia

Indonesia is the second largest car manufacturer in

Southeast Asia. However, the country is strongly dependent

on foreign investment. Japanese manufacturers in particular
have about a 50% market share in the country’s automotive
production capacity. With expectations for Japanese automotive
manufacturers to maintain their reputation for building reliable
cars, it does mean that rigorous quality control processes

need to be in place.

m Regional considerations

Low Cost Green Car

The Indonesian Low Cost Green Car (LCGC) was

developed in 2013 in response to government tax incentives to
car manufacturers that met fuel efficiency targets. The LCGC
offered the population an affordable and environmentally-
friendly vehicle and was well received; it makes up almost
25% of total domestic car sales.

However, Indonesia is the world’s largest emitter of greenhouse
gases, a situation that has seen the government pledge to

cut emissions by 29 - 41% by 2030. And with global emission
standards getting ever tighter, the LCGC lags behind by
meeting only the Euro 2 emission standard. The Indonesian
government has a target of 20% electric cars in the country by
2025 and has already added a luxury goods tax to the LCGC
of 2% compared with a zero-rate tax for EVs.

With more and more affordable analyzers available on t
he market from leading manufacturers that offer low cost
of ownership, increased throughput, ease of use and
performance of much more expensive instruments,
doing analysis in-house has never been so easy.

Doing analysis in-house has
never been so easy.
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Asia — India

Perhaps the most disruptive element of India’s automotive
industry is also the most necessary — safety. In April 2019 a
whole new set of safety regulations for vehicles were released
for vehicles produced in India. The main focus is to prevent fatal
and severe road accidents, which are at very high levels in India
and ever increasing.

OEMs will be forced to re-engineer their models and this

spells the end of some models, with older vehicles being
scrapped. It means material standards and quality control need
to improve too, making sure they meet stringent specifications
to keep people safe. Our range of instruments help you to meet
standards, avoiding potentially devastating results for your
customers, your company and your reputation.

Greener vehicles

India has introduced an emission standard, BS-VI, that is in

line with European 6 standards, ensuring that Indian vehicles
can compete on a global level. Plus, the Indian government
have put about $1.4billion behind electric vehicles and related
infrastructure under the FAME Il (Faster Adoption of Electric
Vehicles) Scheme. The main focus of FAME Il is to give
consumers incentives to buy, such as tax deductions on interest
paid on loans for EVs and establishing a charging infrastructure.
Customs duty is also being exempted on certain parts for

EVs and for parts required for their manufacture.

With compliance and cost pressures throughout the production
and manufacturing process, this puts more and more demands
on instrumentation. That’s why you need a trusted partner —
one that can deliver accurate results fast.

Regional considerations




Made in China

The ‘Made in China 2025’ (MIC 2025) initiative, published
in 2015, has ambitious plans for a country that has traditionally

had the reputation of the globe’s low-cost manufacturing base.

With a focus on innovation, high value products, and services,
the initiative is attempting to position China as a global leader

in several key industries, such as robotics, IT and clean energy.

In essence, it’s a blueprint to upgrade the manufacturing
capabilities of Chinese industries to counter emerging
economies. So, improving quality control should feature
high on the agenda.

Improving quality control should
feature high on the agenda.

China economy slowing...

China’s economy has been in decline for years. In the
second quarter of 2019, the economy grew by 6.2%, slightly
less than 2018 performance. In a country that enjoyed double
digit growth in the early 00s, this is relatively slow. This year,
exports fell by 1% over last year and retail sales are falling.

Regional considerations

...however, there’s opportunity is in the
after-sales market.

The Chinese automotive aftermarket is doing relatively well.
Spurred by a strong used car sales market in part, the sector
is expected to see a CAGR of 7.7%, reaching over $523 billion
in 2025. After-sales channels are expected to change,
however, with eCommerce platforms increasing their share

of retail, repair and maintenance services to 40% by 2025.

It's the aftersales market where we see the need for increased
analysis to ensure that counterfeit parts aren’t introduced

into cars. Using counterfeit car parts carry a risk to drivers,
passengers and other road users. We know that the
automotive industry is working hard to remove counterfeits
from online and offline outlets and as this market is on the
increases in China, there’s a lot that local companies can

do to ensure quality and manage risk, including reputation.
The handheld X-MET8000 for example is an affordable

option to minimize this risk as you're able to do
non-destructive testing on most car parts to ensure

they’re genuine.



Impact of those trade wars

The introduction of tariffs, together with a slowing Chinese
economy and tough emissions targets, have resulted in a
month-on-month drop in new car sales over a period of just
over a year. To put this in context, sales of sedans, utility
vehicles, minivans and multi-purpose vehicles fell by 3.9%
from the previous year to 1.53 million units. This drop in
sales will add cost pressures throughout the production
and manufacturing process.

Whilst talks are ongoing as we write this, the phase one

trade deal has been signed in Washington. Of course, this

has an impact on other national economies. China is the

most important market for German manufacturers, and the
current slowdown in the German economy is linked to its huge
automotive market. In 2018, German cars made up almost a
quarter of all cars sold in China, with BMW and Daimler selling
more than a third of their total car sales in the region. However,
possibly as a result of tariffs on exports from the US to China,
BMW has started to manufacture vehicles in China. And they
are not the only ones.

Tesla has also built a manufacturing facility in China. Named
‘Gigafactory 3, it’s the first electric vehicle factory owned by a
foreign manufacturer in the country. In a shrewd move, Tesla
now has a huge market right on its doorstep. The new factory
openings mean opportunities for suppliers who'll need to
ensure they can demonstrate quality control of the components
and parts manufactured. No doubt Tesla will equally be looking
to manage any quality control issues which may arise.

Regional considerations

China 6 Emissions Standards

If China is racing to keep up with manufacturing technology,
it’s also keeping up with emissions regulations. The National
Stage | Emission Standard was introduced in 2001 and since
then, the standards have been getting more stringent. China
6a, compliant with European emission standards, is set to
come into force in 2020, with a further standard following up

in 2023. The standards will be verified under the WLTP and the
target is to reduce CO, emissions by over 90%. This means
ensuring the right processes and tools are in place for melt
and raw material analysis as metals are getting lighter.

China is making waves, yet still experiencing steady growth,
with an environmental strategy that’s completely in line with
European and USA targets and companies continuing to invest
in their quality assurance and control programs. With a shift to
‘Innovated in China, increased R&D spend, and quality control
featuring high on the agenda, we’ve got a range of tools that
will help companies keep up with the changing pace.



5: Conclusion

The field of materials analysis has been rapidly changing in
recent years as it keeps up with new regulations, standards
and innovations in the industry. The continued development
and application of technologies like OES, XRF, LIBS and
Thermal Analysis is making analysis easier for companies
across a whole range of industries.

One of the biggest drains on profitability is the supply chain.
To purchase raw or scrap material, and then have it sitting

in the warehouse or scrapped because you can’t verify

its composition, eats into your working capital. And if you
have used a material with an unacceptable level of impurity
because you couldn'’t test for it then replacing a part or even
compensating a customer, is costly and potentially harmful
to your reputation.

When it comes to electronics components analysis, it can be a
challenge. The most obvious hurdle is that the features are so
small. This itself means that you need an ultra-high precision
instrument with a small spot size. And although the features
may be small, the PCB or wafer may be quite large. This can
mean that simply finding the feature you want to measure can
be time-consuming.

Whether it’s for quality assurance/quality control processes
(QA/QC), material sorting, positive material identification (PMI),
coating thickness, scientific or high sensitivity thermal analysis,
products are available that enable you to test materials on-
site, and on the move. However, the best analyzer for your
application depends on the kind of analysis you are doing,

the level of accuracy you need and what type of components
or material you are analyzing.

Conclusion

Often, there might be more than one solution that meets your needs as well. In other cases,
you might want to combine the advantages of portability and extreme accuracy, and select
complementary instruments that use LIBS, XRF, OES and Thermal Analysis respectively.

What makes Hitachi High-Tech different is that we offer solutions that use all four technologies,
which can be used individually or together to cover your analysis needs.

Whilst the easiest option is to talk to our experts who can help you decide the best solution for
your needs, here’s some key considerations to think about when selecting the right tool for the job.

Do you need:

¢ A portable device that can be taken to the material for testing, rather than the other way around?
e Accurate readings that can be taken in seconds by non-technical operators?

e Automatic recording and storage of large numbers of readings?

e Robust design suitable for a production environment that’s reliable?

e Low cost of ownership?

e Connectivity for fast data transfer?

e Fast response service agreement from the supplier to minimize downtime?

At Hitachi High-Tech, we work directly with foundries, electronics suppliers, recycling facilities,
fabricators and metal component producers, ensuring their analysis keeps with changing demands.
And we ensure our own products are also keeping up with the changing times. The new stationary
OES analyzer OE750 that’s breaking new ground in metals quality control and the FT160 ultra-high
precision for electronics components, both demonstrate how we are continuing to deliver trusted
and reliable instruments to support the challenges faced by the automotive industry.

It’s an exciting time to be in the automotive industry, and no matter where in the supply chain you fall,
we intend to continue to support by developing analytical equipment that’s ready for what’s to come.
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