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Automotive Industry Chapter--PHYNIX Coating Thickness Gauge

Application Guide in High-End Manufacturing & Industrial
Anti-Corrosion

——Technical Support: DG Tech (Guangzhou) Co.,

EESEREERPHYNIGEENIE(Y

1. Industry Background & Measurement Pain Points

The automotive industry represents one of the most extensive and demanding
application fields for coating thickness gauges. From body paint shops to component
suppliers, coating thickness directly impacts product **corrosion resistance, appearance

quality, durability*=*, and overall vehicle **residual value*x.

*xKey challenges in the automotive sector:**

- #*Multi-layer coating systems**: Modern automotive bodies typically employ “ED
primer + surfacer + basecoat + clearcoat” multi-layer structures with total thickness of

100-150um, each layer requiring precise control

- »xDiverse substrate materials**: Steel sheets, galvanized steel, aluminum alloys,

plastic bumpers — each with different electromagnetic properties, demanding high



measurement principle compatibility

- »xHigh-speed production line cycles**: Major OEM production lines operate at

45-60 seconds per vehicle, requiring fast-response, simple-operation gauges

- »Complex surface geometries+*: Door handle recesses, A-pillar curvature changes,

R-corners — all challenge probe accessibility and positioning accuracy

- »xUltra-thin coating accuracy#*+*: ED primer at 15-25um, clearcoat at 30-50um —

requiring measurement errors within £1-2um

2. Typical Substrates & Coating Characteristics**

2.1 Body Substrate Types

Substrate Type Typical Grades Electromagnetic Measurement
Property Principle
Cold-rolled steel DCO01, DC04 Ferromagnetic Magnetic Induction
Hot-dip galvanized | DX51D+Z, Ferromagnetic Magnetic Induction
steel HC220YD+Z (substrate)
Electro-galvanized | SECC, SECD Ferromagnetic Magnetic Induction
steel (substrate)
Aluminum alloy 6016, 5182, 7075 Non-ferromagnetic | Eddy Current
body conductive
Plastic bumpers PP+EPDM, ABS Insulating Special methods
substrate required
2.2 Body Coating Process & Typical Thickness
Coating Layer | Material Type Typical Thickness | Function
ED Primer Cathodic electrocoat 15-25 um Corrosion
protection, adhesion
base
Surfacer Polyester/Polyurethane 30-40 um Smoothing,




stone-chip

resistance
Basecoat Waterborne/Solvent-borne | 15-25 um Color rendering
Clearcoat Polyurethane/Acrylic 30-50 um Gloss, weather

resistance, scratch

resistance

Total — 100-150 pm —

3. Key Measurement Challenges

3.1 Principle Switching Due to Substrate Diversity

The mixed use of steel and aluminum is now standard in automotive manufacturing.
Single-principle gauges require manual mode switching or probe changes when moving
from steel to aluminum — significantly impacting production line efficiency. PHYNIX’s
**gutomatic substrate recognition (AUTO FN)*x instantly identifies the substrate (Fe or
NFe) upon surface contact and automatically switches to the correct measurement

principle.

3.2 Ultra-Thin Coating Accuracy Control

ED primer (15-25um) and clearcoat (30-50um) require high-resolution probes. Standard
gauges often lack sufficient repeatability in the thin-coating range (£2um represents
10-15% error). PHYNIX Surfix® SX series offers »*0.1um resolution**, achieving *

1lum-level accuracy with foil calibration.

3.3 Complex Curvature Positioning

Measuring door handle recesses, A-pillar curves, and fender R-corners requires stable,
perpendicular probe contact. PHYNIX probes feature a plastic contact ring with
**\/-shaped groove**, enabling stable and vertical positioning on flat surfaces, cylinders,

and curved surfaces.




3.4 High-Temperature Surface Measurement

Freshly coated parts exiting drying ovens, as well as engine and brake disc components,

can reach surface temperatures of 150°C or higher. PHYNIX offers »*high-temperature

feetx* (optional accessories) enabling standard probes to measure hot surfaces up to

*+x150°C+* (fawn-colored ring) or *»*300°C** (screw ring) without recalibration.

4. Recommended PHYNIX Product Combinations

4.1 Body Paint Shop (Production Line Fast Inspection)

Model Probe Key Advantages Application

Easy X [-FN HR Built-in FN One-button <1 sec, | Body panel fast
no calibration inspection,
needed, auto ED/primer/clearcoat
Fe/NFe recognition | QC

Easy X I-F HR Built-in F Same features, Traditional steel
steel-only body lines

Easy X E-FN HR External FN Detachable probe, Complex shapes,

lighter, better for
curved surfaces

tight spaces

Surfix® easy X series offers 0-3000um range (Fe/NFe), +2um or 2% accuracy, with

0.1um resolution (0-500um range) — covering all automotive coating types.

4.2 Component & Precision Measurement




Model Probe Key Advantages Application

Surfix® SX Exchangeable 0.1um resolution, + | ED primer analysis,
probes (0.7um+1%), 2000 electroplating

data storage

Surfix® SX + FNO.2 | Ultra-precision 0-200um range, + | Electroplated layers
probe (0.7um+1%), (e.g. 3um
minimal chromium),

measurement area ultra-thin coatings

Surfix® SX + FN1.5 | Standard probe 0-1500um range, General precision
covers 90% of measurement
applications

Pocket-Surfix® X Built-in probe Pocket-sized, 80 Incoming
data storage, inspection, field
cost-effective confirmation

SMEEER it B
Surfix® EX Pocket-Surfix® X Surfix® easy X HR

Surfix® SX features USB 2.0 interface for data transfer via **PHYNIX.connect** software

o= e

TER BT AR ET

HAE
m

directly to Excel, meeting automotive quality traceability requirements.

4.3 Special Applications

Application Recommended Solution Notes

Brake disc/engine hot Surfix® SX + High-temp No recalibration needed,

surfaces foot 150°C/300°C 0-1000um range (300°C
ring)

Tight spots/structural parts | Surfix® SX + Right-angle Minimum clearance 25mm




probe FN1.5R
Small-diameter cylinders Surfix® SX + Test stand Precise positioning for =
(screws, etc.) (probe guide) 4mm diameter parts
Multi-layer coatings Surfix® Pro X + Zero-offset | Display only top layer
thickness

5. Key Calibration & Operation Points

5.1 Quick Measurement Mode

Surfix® easy X series supports **factory calibration** mode. For standard geometry
measurement objects (flat surfaces, radius >20mm, substrate thickness >0.6mm), the
instrument can be used directly **without field calibration**. For fast inspection on body
panels, simply turn on and measure — dramatically improving production line
efficiency.

5.2 Special Geometry Calibration

When measuring objects that deviate from standard geometries (R-corners <20mm,
substrate <0.6mm, area <15mmx15mm), **single-point calibration** or **two-point

calibration** is recommended.

5.3 Rough Surface Measurement (Galvanized Steel Zinc Spangles)

For hot-dip galvanized steel with visible zinc spangles:

- Perform *xzero calibration on uncoated bare plate with same material and

roughness*x
- Take 5-10 measurements per set, use **Mean** as representative value

- Use built-in **online statistics** (n, x, s, min, max) for uniformity assessment

5.4 Multi-Layer Measurement Techniques




For “steel + ED primer + basecoat + clearcoat” multi-layer systems:

- »*Method A (Zero-offset)**: Set offset value via menu to subtract lower layers,

displaying only top layer

- »*Method B (Eddy Current)**: On non-ferrous substrates, use N-mode to measure

non-conductive coatings without interference from underlying metal layers

5.5 High-Temperature Measurement

When measuring hot surfaces at 150°C-300°C:

- Install *xhigh-temperature foot** (fawn-colored for 150°C, screw ring for 300°C)
- Keep probe contact time under 0.5 seconds

- Allow 5 seconds between measurements for probe tip cooling

- »*No recalibration required** as sensor is insensitive to permeability/conductivity

changes

6. Verified Measurement Data

6.1 Substrate Consistency Test

**Test Conditions**
- Instrument: Surfix® easy X I-FN HR
- Calibration: Factory calibration (no additional calibration)

- Coating: Same batch ED primer test panels (nominal 22um)

Substrate Type Measured Value (um) Deviation from Nominal
Cold-rolled steel (Fe) 22.3 +0.3
Hot-dip galvanized steel (Fe) 22.8 +0.8

Aluminum alloy (NFe) 215 -05




*+*Conclusion**: Under standard geometry conditions, factory calibration meets +1um
accuracy requirements. Automatic substrate recognition ensures error-free Fe/NFe

switching.

6.2 Body Panel Coating Uniformity Inspection

Test Conditions
- Instrument: Surfix® easy X I-FN HR

- Vehicle: One joint venture brand BIW (ED primer) (Unit: um)

Position #1 #2 #3 #4 #5 Mean SD

Hood 20.3 211 20.8 20.5 21.2 20.8 +0.37
Left front door 198 20.2 20.5 19.6 20.0 20.0 £0.35
Right front door 21.2 20.7 215 21.0 21.3 211 +0.30
Roof 22.5 21.8 22.1 22.3 22.0 22.1 +0.27
Trunk lid 19.2 19.8 20.1 19.5 19.7 19.7 +0.34

Conclusion: ED primer distribution across body panels is uniform, with SD <0.4um —
indicating stable paint line process. One-button operation and fast response (<0.5 sec)

enable complete vehicle multi-point inspection within 2-3 minutes.

7. Frequently Asked Questions (FAQSs)

**Q1: When steel and aluminum are mixed on the same production line, is manual

mode switching required?+=*

- =A%+ No. PHYNIX FN probes feature **automatic substrate recognition (AUTO FN)** .
The instrument instantly identifies the substrate (Fe or NFe) upon surface contact and
automatically switches to the correct measurement principle. No manual setting is
required.

**xQ2: Can PHYNIX gauges measure coatings on plastic bumpers?+*

- =xAx*: Standard PHYNIX gauges based on magnetic induction/eddy current principles




apply to coatings on metal substrates. For plastic insulating substrates, direct

measurement is not possible. Alternative approaches include:
1. =*Ultrasonic thickness measurement** (with specialized probe)
2. #»xDestructive methods** (cross-section microscopy)

3. Embedding **metal reference tabs** during plastic molding for measurement

reference
**Q3: How to obtain accurate readings on R-corners or door handle recesses?**
- »*Axx. Recommended approaches:

1. Use the plastic contact ring’s **VV-shaped groove** for stable positioning on

cylinders and curved surfaces

2. Perform *xzero calibration on uncoated area with same curvature** to eliminate

curvature error

3. For very small R-corners (<5mm), use **right-angle probe FN1.5R** or

**micro-probex* with test stand
**Q4: Can hot brake disc or engine components be measured directly?+*

- »*Axx: Yes, With *xhigh-temperature foot** (150°C or 300°C option) installed, PHYNIX
standard probes can directly measure hot surface coatings, **without recalibrationx.
Allow 5 seconds between measurements for probe tip cooling; keep contact time under

0.5 seconds.

8. Industry Summary: PHYNIX’s Unique Value in Automotive

1. »xAutomatic substrate recognition**: FN probes auto-switch Fe/NFe modes, perfect

for mixed steel/aluminum production lines

2. *xFast measurement response**: One-button operation <0.5 sec per point, meeting

45-60 sec production cycle requirements

3. »*High-precision thin coating measurement**: Surfix® SX 0.1um resolution, ED

primer and clearcoat accuracy guaranteed

4. »xComplex curvature adaptability**: V-shaped groove contact ring design ensures

stable positioning on flat, cylindrical, and curved surfaces

5. »*High-temperature capability**: Optional 150°C/300°C high-temperature feet cover



drying ovens, engine components, and other hot surfaces

6. **Data traceability=*: USB 2.0 data transfer to Excel, 2000 measured value storage,

supporting SPC analysis and quality reporting

About DG Tech (Guangzhou) Co.,

DG Tech (Guangzhou) Co., , established in 2010, is a high-tech enterprise specializing in
non-destructive testing (NDT) instrumentation, integrating design, manufacturing, and
sales. Headquartered in Guangzhou, China, our business covers a wide range of
industrial sectors including automotive, marine & heavy-duty anti-corrosion, power

generation, new energy, railway, aerospace, surface treatment, and petrochemicals.

DG Tech is an officially authorized distributor of PHYNIX (Germany) in the Chinese
market — as publicly listed on the PHYNIX official website (www.phynix.com) under the
“China” region. We are dedicated to integrating German precision measurement
technology with local Chinese application needs, providing customers with full-chain
services including coating thickness gauge selection, application solution design, on-site

calibration guidance, and after-sales support.

Website: www.dgc020.com

Service Hotline: +86 20-87597170 / +86 13332804048
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