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My name is Wolf Jockusch. I am working for the  

Quality Control and Quality Assurance market segment  

at ZEISS. We want to combine optical perfection from 

ZEISS with software that is tailored to laboratory processes. 

With these systems, we accommodate for the significant 

cost and time pressure in near-production environments so that 

you can reliably complete your inspection duties.

Quality control is highly reliant on reliable microscopes which show 

the samples exactly as they are. In 3D, brilliant and accurate in every 

detail, in focus to the outermost edge of the object field, and completely 

distortion-free. Depending on the task at hand, ZEISS has a wide range 

of light, X-ray, and electron microscopes available. 

Quality inspectors are faced with a variety of different samples and  

issues, particularly in the automotive industry. 

Get in touch with us or visit us at one of our demo centers so that we 

can discuss the right solution to your measuring task.

Editorial



After cleaning the parts in a rinsing cabinet and collect-

ing the particles on a filter membrane, the filters are 

prepared for the microscope inspections. A manual 

analysis of these filters with a light and electron micro-

scope is time-consuming and expensive. The correlative 

particle analysis for ZEISS offers significant savings in 

time. 

In this context, light microscopy determines the number, 

size, and type of the particles, with electron microscopy 

adding a chemical analysis to this information.  

This means the cause of the contamination can be 

rapidly determined and eliminated.  

Correlative particle analysis (CAPA) makes it possible 

to relocate critical particles from a size of 5 μm 

completely automatically, and accelerates and  

simplifies the process.

Determining the Size and Material of Residual Dirt Particles 

Technical cleanliness impacts the efficiency, output, emissions, life expectancy, 

and volume of automotive engines and parts, such as injection valves and 

pistons. Particles from the environment or the production process can  

contaminate surfaces.

It determines the size, shape (such as fibers), number, 

and material of reflective (such as metals) and non-

reflective as well as fiber-shaped particles in the light 

microscope, and automatically adds to this information 

for reflective particles in the electron microscope using 

element analysis.

The user moves through an intuitive process and re-

ceives a report with linked information from the light 

microscope and electron microscope analysis in only 

four simple steps. 

CAPA supports the VDA 19 and ISO 16232 standards. 

Both the light microscopes Axio Zoom.V16,  

SteREO Discovery.V8, and Axio Imager.Z2m as well  

as the electron microscopes EVO, MERLIN, and SIGMA 

can be equipped with CAPA, depending on the size of 

the particles to be analyzed.

Particle Filter 
Light Microscope

Analysis Report

Intuitive  
workflows

Supports the VDA 19  
and ISO 16232 standards

Support for a wide variety  
of different microscopes

EDX Particle Filter

Technical Cleanliness 
Analysis with the Correlative  
     Particle Analysis from ZEISS



Fig. 1  Door seal

During production, a thin organic film is applied to 

the door seal with a thickness of 5 – 15 μm. This thin 

coating is not visible with normal microscopes, since it 

cannot be differentiated from the black rubber of the 

seal due to its minimal thickness.

With ZEISS Axio Scope.A1 including the fluorescence 

module, the quality of the conductive coating can 

be determined quickly and easily, regardless of 

whether the film thickness (fig. 2) or coverage  

(fig. 3) has been analyzed. 

Analysis of Conductive Paint (Coverage and Film Thickness) 

Exact-fitting door seals prevent water from entering a car’s interior and  

reducing wind and driving noise. When opening the doors, the door seals 

rub against the paint, which can cause unpleasant squeaking noises.  

Special organic and conductive coatings can prevent this from occurring, 

provided they form the proper film thickness when applied to the door seal. 

Conductive coating applied too thinly does not reduce the squeaking noises 

enough, while conductive coating applied too thickly sticks to the chassis.

Ergonomic  
handling

For parts up to 
380 mm high

Measuring stage size 
up to 105 × 105 mm

ZEISS Axio Scope.A1 offers

• Up to 6 objectives

• Up to 6 contrast modules  

 (bright field, dark field, fluorescence,  

 polarization, DIC, C-DIC)

• An ergonomic tube and ergonomic  

 handling

• A measuring stage size up to  

 105 × 105 mm

• For parts up to 380 mm high

• Halogen and HXP illumination

• Axiocam microscope cameras

• AxioVision software

Quality Control 
of Coated Rubber Door Seals  
    with ZEISS Axio Scope.A1

Fig. 3  Distribution of conductive coating; 10x objective; fluorescence

Fig. 2  Determining the conductive coating’s film  
thickness (cross section); 10x objective, fluorescence

200 μm



Quality Control 
of Safety-Related Components 
    with ZEISS Smartzoom 5

The digital microscope takes these measurements for a 

predefined number of holes in a drilled sample. In this 

context, the repeatability of the results and the compa-

rability of the data over several series of tests must be 

guaranteed. 

During a given workflow, the user measures the longi-

tudinal parameters. In the automatically calculated image 

with expanded depth of field, the user can analyze the 

perforation’s dimensions and reliably position the end 

points of the measuring lines.

Thanks to the combination of a simple optical  

inspection and software-supported measuring  

processes, in this application Smartzoom 5 offers 

the necessary certainty in controlling the quality  

of these parts. Automating the measuring process  

guarantees that specimens are analyzed at the neces-

sary rate and ensures that the predefined parameters  

– like magnification, illumination, and image setup – 

are adhered to when conducting the analysis.

Measuring Laser Drill Holes in Synthetic Material

In the automotive supplier industry, it is essential that the specifications of 

select samples are adhered to and that documented proof of this is provided, 

particularly when it comes to safety-related components.

Perforations in the instrument panel’s vinyl or leather cover produced 

through laser-drilling ensure that the airbag can easily open in the 

event of an accident. As such, the distance between the centers of  

the holes and the drilling depth are both key parameters.

Integrated 10× zoom,  
illumination, and camera

Workflow-oriented 
software

Switchable ring  
light illumination

ZEISS Smartzoom 5 offers

• A workflow-oriented software  

 with an intuitive user interface

• An optical unit with integrated  

 10× zoom, with coaxial illumination  

 and camera

• Three different objectives with  

 integrated illumination and intelligent  

 port

• An overview camera for an overview  

 of the entire specimen surface

• A fully motorized system

• Factory-calibrated components 

• A transport case and tablet PC  

 for mobile use 

Diameter of an individual laser-drilled hole;  
5× objective; 200x magnification; ring light illumination

Distance between centers of laser-drilled holes; 1.6× objective;  
85× magnification; ring light illumination; expanded depth of field

Remaining wall thickness of laser-drilled holes; 5x objective;  
135× magnification; ring light illumination; expanded depth of field



ZEISS Axio Imager.M2m offers

• Unmatched contrast and excellent  

  resolution

• Motorized focus

• Motorized measuring stage

• Motorized beam path

• Up to 7 objectives

• Up to 10 contrast modules  

  (bright field, dark field, fluorescence,  

  polarization, DIC, C-DIC)

• Optional motorization: objective  

  revolver, reflector turret, C-DIC

• Axiocam microscope cameras

• AxioVision software

During the process of painting automotive parts, 

defects can result which can negatively impact the 

appearance and longevity of the paint or even the rust 

protection. As a result, analyzing defects in vehicle 

paint is an important part of optimizing the process. 

Figures 2 and 3 show typical defects in paint due to 

a lack of galvanization and the formation of thicker 

phosphate layers.

With ZEISS Axio Imager.M2m, paint defects can be 

analyzed down to the finest detail. Motorization, 

numerous contrasting methods, and vibrant optics 

guarantee simple and rapid analyses. 

And the ZEISS Axiocam microscope camera and  

AxioVision software make it possible to document the 

results.

Defects in Cathodic E-Coating

Several thin layers of paint give the chassis color, brilliance, and protect 

it against environmental influences and mechanical stress. After cleaning, 

degreasing, and phosphating, the chassis is coated using cathodic electro-

deposition to protect against rust. Afterwards, the joints are tightened and 

sealed, the protective undercoating is applied, and further layers of paint are 

sprayed on. 

Up to 7 objectives and 
10 contrast modules

Motorized 
beam path

Unmatched contrast  
and excellent resolution

Fig. 1  Dents in the e-coating;  
10× objective; dark-field illumination; expanded depth of field

Fig. 2  Defects in the e-coating due to lack of galvanization;  
10× objective; dark-field illumination; expanded depth of field

Fig. 3  Fine phosphate crystals (cross-section 
polish); 20× objective; dark-field illumination

100 μm

500 μm

Analysis of Defects  
in VehiclePaint
   with ZEISS Axio Imager.M2m



Completely  
covered guides

Integrated shock 
absorption system

Guidance error compensation 
(CAA-corrected)

A GPS device shows you the way, while a seat heater keeps you warm and 

comfortable – it’s impossible to imagine a car today without electronic equipment. 

In order to ensure that fuel consumption declines despite the increase in  

electronic equipment, electric generators need to become more efficient.

This is guaranteed thanks to so-called “claw poles,” 

which are the main component in electric generators. 

These parts are often shaped in such a way that many 

properties cannot be analyzed with manual measuring 

tools, however.

This poses a challenge for quality control – in the past, 

the dimensions of samples were analyzed using up to 

ten different gauges. The ZEISS DuraMax, a full-fledged 

CNC coordinate measuring system, completes the 

analysis in a maximum of six minutes. It is easy to 

use, temperature-stable up to 30°C, and all but 

eliminates operator interference. As a result, the 

system generates reliable and reproducible results and 

employees are not tied to the machine during the 

measuring process.

Analyzing Electric 
Generators with ZEISS DuraMax

ZEISS DuraMax offers

• A full-fledged CNC coordinate  

  measuring device

• Temperature-stable measuring  

  up to 30ºC

• Minimal footprint

• Standard configuration with  

  scanning

• Simple operation – can be loaded  

  from three sides

• Practical probe rack

DuraMax replaces a variety of gauges to reliably analyze different claw pole types. 



Analysis of Non- 
metallic Inclusions  
    with ZEISS NMI

Automated NMI Analysis for Reproducible Results

Nonmetallic inclusions like oxides and sulfides and their distribution have 

considerable effects on the properties of steel. Nonmetallic inclusions can 

cause material flaws and, as a result, safety-related defects.

Modular and  
expandable system

Support for the most common 
industrial standards

Fully automated 
analyses

Thanks to an automated workflow, the NMI system 

makes it possible to analyze the purity of steel in 

only one single step. The results are displayed as an 

image and data table. Several standards can be evaluated 

in a single pass. Mosaic images show inclusions which 

span multiple fields, which are displayed and analyzed 

in their entirety.

The NMI system displays the detected inclusions in a 

practical gallery and field-based evaluation overview 

together with all measurement and classification data. 

This allows the inclusions and results to be evaluated 

immediately after the analysis.

The NMI system makes a fully automated analysis 

of your samples possible and supports the following 

industrial standards:

• EN 10247  • DIN 50602

• ASTM E45  • ISO 4967

• JIS G0555  • GB / T 10561

The NMI system is equipped with all the relevant 

contrasting technologies and can be upgraded with 

software modules for particle size grading, multi-phase 

analysis, and an analysis assistant for routine analyses 

as well as with additional hardware components. 

Using Shuttle & Find, users can relocate identified 

inclusions in the electron microscope at the touch of 

a button and, as a result, subsequently determine the 

material and individual elements. 

Fig. 3  NMI results with gallery of the largest inclusions

Fig. 1  Inclusions in steel

Fig. 2  Interim NMI result – each particle is automatically detected and analyzed



Carl Zeiss Microscopy GmbH 
07745 Jena, Germany  
microscopy@zeiss.com  
www.zeiss.com/microscopy
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