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1. Presentation

Coatings serve as a protective barrier shielding surfaces from environmental damage.

'KHQ XQGHUWDNLQJ D SDLQWLQJ SURMHFW WKH NH\ WR HSHFWLYH
coating. Performance hinges on two critical factors: the paint quality and the coating thickness.

While the common assumption is that thicker coating layers equates to superior protection, this is

RQO\ VRPHWLPHV WUXH ([FHVVLYH WKLFNQHVV FDQ UHVXOW LQ DQ
cracking under external forces. When surfaces feature cuts and grooves, opting for a thick coating is
counterproductive.

Achieving the optimal balance of protection and aesthetic appeal requires proper coating thickness.
Precise control and monitoring of coating thickness are essential to prevent under or over application.
7KLV DSSURDFK HQVXUHV D SROLVKHG VXUIDFH «<QLVK DQG RSWLPDO

7KH DXWRPRWLYH LQGXVWU\ SODFHV VLIJQL«<FDQW LPSRUWDQFH RQ U

vehicles. In this comprehensive Buyer's Guide, we aim to elucidate all considerations for achieving
RSWLPDO UHVXOWY LQ WKH FRDWLQJ SURFHVV XWLOL]JLQJ FXWWLQJ
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2. Executive summary

Reading this Buyer's Guide you will receive these main takeaways:

Critical role of coating thickness in automotive excellence

Understanding the important role coating thickness plays in automotive quality

and durability; this guide explores the nuanced dynamics of achieving the
optimal balance between protection and aesthetic appeal in the automotive

sector.

7THFKQRORJ\ DV D FDWDO\VW IRU H*FLHQF\ DQG SUHFLVLRQ
Delving into the challenges the automotive industry faces in coating thickness
measurement, the guide emphasizes the transformative potential of advanced
WHFKQRORJLHV 7KHVH LQQRYDWLRQV DUH SRLVHG WR UHY
DQG FRVW HSHFWLYHQHVYV LQ WKH PDQXIDFWXULQJ SURFH"

I1DYLIJDWLQJ SDLQ SRLQWYV

Recognizing the pain points in existing car body coating thickness measurement
methods, the guide sheds light on the limitations of traditional approaches. It

underscores the need for a paradigm shift toward innovative technologies to

address these challenges comprehensively.

&RPSDUDWLYH RYHUYLHZ RI WHFKQLTXHV

2SHULQJ D FRPSDUDWLYH DQDO\VLV RI FRDWLQJ WKLFNQH"
this guide explores the strengths and limitations of ultrasonic and terahertz

methods. It gives manufacturers valuable insights to make informed decisions

aligning with their unique production requirements.

7THUDKHUW] 7+] WHFKQRORJ\ DV WKH QHZ VWDQGDUG
The guide highlights terahertz technology as the forefront contender for the

future of coating thickness measurement. It accentuates its unparalleled
capabilities in achieving contactless measurements, multilayer assessment,
automation integration, and compatibility across diverse substrates and type of

coatings.
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3. The role of advanced coating thickness
measurement in the automotive industry

,Q WKH HYHU HYROYLQJ ODQGVFDSH RI DXWRPRWLYH PDQXIDFWXULQ
performance and competitiveness by prioritizing key objectives.

$FKLHYLQJ WKHVH JRDOV QHFHVVLWDWHY WKH LQWHJUDWLRQ RI F
technology, a crucial component in reshaping industry standards.

Cost savings: time, materials & energy

(*FLHQW UHVRXUFH XWLOL]DWLRQ LV D IXQGDPHQWDO |
manufacturers. The goal is to save time, materials, and energy costs, ultimately
HQKDQFLQJ RSHUDWLRQDO H*FLHQF\ DQG ILQDQFLDO YLDE

5HGXFWLRQ LQ UHZRUNV ZDVWHV

Minimizing errors and waste in the production process is a central objective
for sustainable and economically sound operations. Manufacturers aspire
to implement precision technologies that reduce the need for reworks and
minimize material wastage.

(OHYDWHG TXDOLW\ FRQWURO VWDQGDUGYV

The pursuit of elevated quality control standards remains a constant in the

automotive sector. Leading manufacturers seek to implement technologies

WKDW SURYLGH DFFXUDWH DQG UHDO WLPH GDWD HQVXL
WKH VWULQJHQW TXDOLW\ VWDQGDUGYV UHTXLUHG IRU VXS
perfect color matching and avoiding typical problems such as orange peel on

the coating, among others.

$JLOH GHFLVLRQ PDNLQJ ZLWK UHDO WLPH GDWD DQG DQD
,Q WKH IDVW SDFHG DXWRPRWLYH LQGXVWU\ DJLOH GHF
REMHFWLYH ODQXIDFWXUHUV DVSLUH WR KDUQHVV UHELC
capabilities, empowering them to make informed decisions promptly and stay

ahead of industry trends.

OLQLPL]DWLRQ RI HQYLURQPHQWDO LPSDFW
Environmental sustainability is a key concern for automotive manufacturers.
To minimize the overall environmental impact associated with manufacturing,
manufacturers aim to optimize coating processes and reduce waste in alignment
ZLWK HFR IULHQGO\ SUDFWLFHV

7KHVH DVSLUDWLRQV XQGHUVFRUH WKH LPSRUWDQFH RI LQYHVWL
PHDVXUHPHQW WHFKQRORJ\ $V DXWRPRWLYH PDQXIDFWXUHUV VWL
sustainability, integrating advanced measurement solutions becomes a key step toward achieving these

objectives in the competitive automotive landscape.
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4. Automotive sector and the coating
thickness measurement: a story of pain points

In the highly competitive automotive sector, maintaining stringent quality control processes is
imperative.

7KH H[LVWLQJ JOREDO PHWKRGV IRU PHDVXULQJ FDU ERG\ FRDWLQ
prompting the need for innovative technology to address these shortcomings.

6LIJQL«<FDQW KXUGOHV HQFRXQWHUHG LQ WKH UHDOP RI FDU ERG\ S
critical issues:

Lack of accuracy &RVWO\ DQG SDUWLDO

Old methods provide thickness accuracy of 10 PDQXDO SURFHVVHV

micrometers in each layer making the methods Traditional methods involve expensive and partially

only good enough for production control in manual measurement processes, contributing to

manufacturing processes with large safety margins. ODFN RI UHSHDWDELOLW\ RSHUDWLRQDO

increased expenses.

Contact systems Technology limitations 6\VWHPV YDOLG RQO\
ZLWK SRWHQWLDO GDPDJH on substrates IRU EDW VXUIDFHV
The reliance on contact Many existing technologies Certain measurement systems
systems poses a risk of are exclusively applicable to DUH GHVLJQHG IRU EDW VX
damaging the car body coating metallic substrates, neglecting overlooking the intricate and

during measurement. What the need to measure coating varied contours of modern car

is more concerning is that thickness on plastic and glass bodies. This limitation restricts

it may introduce errors in RU FDUERQ «EHU UHLQIR U Ftiéapplicability of such
subsequent automated surface components, materials technologies across the entire
defect detection systems increasingly common vehicle.

due to residual couplant in vehicles due to their

liquids, thereby exponentially OLJKWZHLJKW DQG EH[LELOLW\

increasing false positives, and

W\A\SLFDOO\ GL*FXOW WR LQWHJUDWH
into the production process

since it requires bringing water

and air connections to the

measurement cell.

7R RYHUFRPH WKHVH FKDOOHQJHVY DQG HQKDQFH WKH HeFLHQF\ RI
SDLOQWLQJ WKHUH LV D JURZLQJ GHPDQG IRU DGYDQFHG WHFKQROF
DQG VXEVWUDWH DIJQRVWLF FRDWLQJ WKLFNQHVY PHDVXUHPHQWYV 7
LQGXVWU\ VWDQGDUGY DQG HQVXUH WKH SURGXFWLRQ RI KLJK TXDO
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5. Coating thickness measurement techniques:
a comparative overview

,Q WKH FRPSOH[ UHDOP RI <OP EXLOG PHDVXUHPHQW PDQXIDFWXUHL
precision and quality in their processes. The four primary methods—Inductive, Ultrasonic, Photothermal,
and Terahertz—bring unique capabilities and considerations.

From the electromagnetic principles of inductive measurements to the sonic accuracy of ultrasonic
WHFKQLTXHVY WKH WKHUPDO UHVSRQVH LQ ODVHU LQGXFHG SKRWHF
terahertz waves technology, these approaches cater to various substrates, shapes, and automation

needs.

This comprehensive overview delves into the intricacies of each method, shedding light on their
GLVWLQFWLYH IHDWXUHV DQG DSSOLFDWLRQV LQ WKH HYHU HYROYLC

1. Inductive coating thickness measurement
CAUTION > Single-Layer precision with contact dependency in metallic substrates

Ultrasonic coating thickness measurement is pivotal in pursuing precise and versatile industrial quality
control.

Leveraging sound waves to determine coating thickness, this method excels in applications where
multilayer structures and diverse substrates are commonplace. The sonic accuracy of ultrasonic
techniques provides manufacturers with a reliable means of assessing thick coatings. However,
the requirement for direct contact poses challenges, mainly when dealing with intricate or delicate
surfaces, underscoring the importance of a discerning approach to its application.

&DSDELOLWLHYV Suitable for metallic substrates
Inductive measurement excels in assessing the coating
thickness in metallic substrates. Its capability to accurately
gauge thickness of coatings on various metallic materials
makes it a traditionally preferred choice in industries where
metals play a crucial role in manufacturing processes.

Limitations: /IDFN RI SUHFLVLRQ LQ VRIW FRDWLQJV
Achieving accurate measurements with inductive technology
can be challenging, particularly when dealing with soft
coatings. Factors such as the magnetic permeability of the
EDVH PDWHULDO DQG WKH VXUIDFH URXJKQF
UROHV LQ LQEXHQFLQJ PHDVXUHPHQW DFFX
WHQG WR GHIRUP XQGHU WKH LQEXHQFH RI
leading to inconsistencies in measurement results. Therefore,
meticulous calibration and consideration of material
properties are crucial to mitigate errors and ensure reliable
data acquisition.
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Limitations: 3DUWLDO LQIRUPDWLRQ LQ PXOWLOD\HU VWI
Inductive technology faces limitations when assessing
coating thickness in multilayer structures. The comparative
nature of electromagnetic measuring methods requires
calibration adjustments to accommodate varying material
compositions within the layers. Without proper calibration
and understanding of the magnetic permeability of each layer,
measurement accuracy may be compromised, resulting in
partial or inaccurate information regarding individual layer
thicknesses. Careful consideration of calibration protocols
and material characteristics is essential to extract meaningful
data from multilayer structures and make informed decisions
regarding coating applications.

2. Ultrasonic coating thickness measurement
CAUTION > Moderate precision with contact dependency

S8OWUDVRQLF «<OP EXLOG PHDVXUHPHQW LV SLYRWDO LQ SXUVXLQJ SU

Leveraging sound waves to determine coating thickness, this method excels in applications where
multilayer structures and diverse substrates are commonplace. The sonic accuracy of ultrasonic
techniques provides manufacturers with a reliable mean to assess thick coatings. However, the
requirement for direct contact poses challenges, mainly when dealing with intricate or delicate
surfaces, underscoring the importance of a discerning approach to its application.

&DSDELOLWLHWHFWLYH IRU OXOWLOD\HU OHDVXUHPHQW RQ 9DULRXV ¢
8OWUDVRQLF PHDVXUHPHQW SURYHV KLJKO\ HSHFWLYH |
PXOWLOD\HU VWUXFWXUHV RSHULQJ PDQXIDFWXUHUV G
composition and integrity of complex coatings. Its versatility extends across
various substrates, with limitations, making it a valuable tool in industries
requiring comprehensive quality control over thick coatings.

Limitations: S5HTXLUHV 'LUHFW &RQWDFW /LPLWLQJ $SSOLFDELOLW\ !
Surfaces
The reliance on direct contact for ultrasonic measurements presents a notable
limitation, particularly in scenarios involving curved or delicate surfaces. The
need for physical contact may pose challenges in maintaining the integrity of
intricate coatings, urging manufacturers to consider alternative methods for
achieving accurate measurements in such contexts.

BOWUDVRXQG &RXSOLQJ &KDOOHQJHY 3RWHQWLDO IRU
Measurement

Ultrasound measurements rely on coupling mediums like couplant liquids or
FRPSUHVVHG DLU ZKLFK FDQ LQWURGXFH LQDFFXUDFLH
small crevices or maintaining consistent contact on irregular surfaces

Taking this into consideration, we can conclude that ultrasonic measurement excels in its accuracy and
applicability to multilayer structures with thick coatings, but its limitation on direct contact requires a
thoughtful consideration, especially in industries where preserving the integrity of curved or delicate
surfaces is a must.
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3. Photothermal coating thickness measurement
CAUTION > llluminating insights with caveats

Photothermal methodology emerges as an innovative and contactless approach in the intricate
tapestry of coating thickness measurement techniques. Harnessing the thermal response of materials
WR ODVHU LQGXFHG KHDWLQJ WKLV PHWKRG RSHUV D YDOXDEOH V

EDW VXUIDFHV

KLOH LWV SURILFLHQF\ LQ FRQWDFWOHVY PHDVXUH

encounters limitations, particularly in handling multilayer structures and contoured surfaces.

&DSDELOLWLHYV

6 XLWDEOH IRU FRQWDFWOHVY PHDVXUHPHQ\
SKRWRWKHUPDO <OP EXLOG PHDVXUHPHQW F
accurate assessments without the need for physical contact.

This contactless attribute makes it an ideal choice ensuring

the preservation of surface integrity during measurements.

Limitations:

/ILPLWHG DSSOLFDELOLW\ WR PXOWLOD\HU V
'"HVSLWH LWV HeFDF\ RQ IODW VXUIDFHV SKEF
measurement faces challenges when applied to multilayer

structures or when applied to curved surfaces. The technology

may encounter limitations in providing detailed insights into

the thickness of individual layers within complex coatings,

prompting manufacturers to assess its suitability for their

VSHFL«<F DSSOLFDWLRQV FDUHIXOO\

&RPSOH[ FDOLEUDWLRQ SURFHVVHYV

The limitations of photothermal technology for measuring

layer thickness primarily stem from its reliance on inductive

data for calibration and from the necessity to paint at

OHDVW RQH FDU ERG\ LQ D VSHFL<F PDQQHU
calibration. In addition to programming the paint robots

to coat this body according to the requirements of this

technique’s calibration, it is also necessary to consider the

subsequent repainting of the same, as it renders it unusable.

SKRWRWKHUPDO PHDVXUHPHQW VKLQHV LQ LWV FRQWDFWOHVYV SUHFL
mindful of its limitations, especially when dealing with intricate multilayer structures where alternative
PHWKRGV PLJKW RSHU D PRUH FRPSUHKHQVLYH VROXWLRQ
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4. Terahertz waves technology:

CAUTION > Pioneering the future of coating thickness measurement

7THUDKHUW] <OP EXLOG PHDVXUHPHQW VWDQGY DW WKH IRUHIURQW
IRU SUHFLVH PHDVXUHPHQWY 7KLV DGYDQFHG PHWKRG H[FHOV LQ
measurements, versatility in multilayer structures, automation capabilities, compatibility with curved

surfaces, wet paint measurement, and human safety.

&DSDELOLWLHYV

das-nano.com

Contactless measurements

Terahertz technology enables contactless measurements,
ensuring that delicate surfaces remain undisturbed during
the assessment process. This feature is crucial in preventing
potential damage to intricate coatings or surfaces susceptible
to physical interference. In addition, this technology is
completely harmless for humans.

$FKLHYLQJ wP WKLFNQHVYV SUHFLVLRQ

1RW DOO WHUDKHUW] WHFKQRORJLHYV DFKLH
does: By harnessing the power of terahertz waves, our

technology delivers unmatched thickness accuracy, achieving
measurements as precise as 1 um. This exceptional precision

enables meticulous control and optimization across diverse

industrial applications

S9HUVDWLOLW\ LQ PXOWLOD\HU VWUXFWXUHYV
The technology exhibits exceptional versatility in accurately

measuring coating thickness in multilayer structures. It

provides a detailed analysis of individual layers, contributing

to enhanced precision in assessing complex coatings

commonly found in modern manufacturing.

Moreover, terahertz technology excels in measuring on

FXUYHG VXUIDFHVY DQG HYHQ RYHU ZHW RU C
XQSDUDOOHOHG CEH[LELOLW\N LQ YDULRXV DS
Additionally, it demonstrates the capability to measure on

diverse substrates, including metallic, plastic, and composite

substrates, further highlighting its adaptability across a wide

range of industrial environments.

$XWRPDWLRQ FDSDELOLWLHYV

7THUDKHUW] EDVHG PHWKRGY VHDPOHVVO\ LC
DXWRPDWHG SURFHVVHYV LQFUHDVLQJ HeFLF
manual intervention dependency. This aspect is particularly

valuable in modern manufacturing environments where

streamlined processes are paramount.
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$GGLWLRQDOO\ EHLQJ FRXSODQW IUHH DQG
I[UHH WKH PRVW DGYDQFHG WHUDKHUW] WHI
operation and eliminates the need for additional materials

or equipment. Its automation capabilities also make it ideal

for integration into data analytics platforms, empowering

industries to learn and react swiftly to incidents, thereby
HQKDQFLQJ H*FLHQF\ DQG SURGXFWLYLW\

Limitations: Emerging technology historically limited in adoption but
gaining prominence for its superior capabilities.

As the automotive sector and other industries seek advancements in coating thickness measurement,
WHUDKHUW] EDVHG PHWKRGV HPHUJH DV WKH VXSHULRU FKRLFH RSF
with evolving manufacturing needs.

TECHNOLOGY Terahd:;-;at;com SKRWRWKHU RIr@soni ¢ ,QGXFWLYH
e Contactless + Non-destructive testing (NDT) v v
e Multilayer v v
e Thickness accuracy: 1 um v
6 Easily automatable [ ggump’;fgstsfgzeairfree v
e Metallic, plastic and composite substrates v
e Wet paint s/ */
e Flat and curved surfaces s/ s/
e Harmless for humans (non-ionizing) s/ \/ ﬂ/
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