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PCA 100M/4 with PCA-MS measuring stand

Windows software
The 32-bit software developed for 
Windows NT / 2000 / XP is avail-
able in various configurations for 
the following functions:

· controlling of the selection and 
positioning of needles in horizon-
tal and vertical direction and of 
the electronic syringe units with 
automatic refill function,

· generation, management, and 
execution of measuring proce-
dures for fully automatic measur-
ing procedures,

· measurement of static and dyna-
mic contact angles on flat, convex, 
and slightly concave surfaces,

· calculation of surface free ener-
gies on solids and their contribu-
tions,

· generation of wetting envelope 
diagrams and work of adhesion / 
contact angle diagrams derived 
from surface free energies,

What you can measure with the 
PCA 100M
The video-based portable contact 
angle measuring instrument PCA 
100M is the optical instrumenta-
tion system for measuring wet-
ting properties on site during the 
production process.

· determination of absorption 
properties on absorptive products 
such as papers or the spreading 
behaviour on plastic films,

· calculation of surface free ener-
gies on solids as well as their 
contributions.

Whether for large or small sub-
strate areas, the PCA 100M is the 
handheld instrument for con-
trolling the qualities of coatings, 
examining the surface energies of 
corona-treated or plasma-etched 
polymer films in the production 
process, or testing the qualities 
of cleaned or adhesion-promoted 
glass surfaces prior to the next 
processing stage.

Components and accessories
· high-performance telecentric 
lens with integrated aperture and 
adjustable observation angle, as 
well as intensity control of the 
backlighting,

· video-based measuring system 
with high-resolution CCD camera 
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PCA 100M/4 on a glass substrate

Dosing and refill system for the PCA 100M/4

SPCA 100 software for measuring contact angles

The controller software is 
designed for ease of use and fast 
access to all control elements 
and can be used on a notebook 
or laptop. Combined with the 
software SPCA 100 version 2 for 
Windows, the PCA 100M provides 
the following functions:

· measurement of static and 
dynamic contact angles with max. 
four different test liquids,

· easy repetition of measurements,

· automatic needle selection and 
controlled positioning,

and high-performance digitizing 
adapter (for max. 752 x 582 pixels),

· electronic illumination with 
intensity controller for homoge-
neous backlighting,

· installed multiple dosing sys-
tems, alternatively with two or 
four dosing needles (PCA 100M/2 
or PCA 100M/4),

· integrated automatic refill 
system with flushing and clean-
ing functions for dosing up to 
5000 drops per filling, and per 
liquid receptacle, 

· optional combination with the 
PCA-MS measuring stand for 
laboratory table top applications.

· conversion of recorded video se-
quences to AVI and MPEG formats,

· statistical evaluations and error 
analysis (SPC) with averaging, 
standard deviation, consistency 
checks within the specified limits, 
histograms, etc.

· access and management to a 
liquids and solids database with 
currently over 170 records for all 
surface energy analysis methods 
plus references to further reading.
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DCAT 21 / DCAT 11
Measuring range for 
contact angles:

Measuring range for 
surface and interfacial 
tensions:

Measuring range for 
densities:

Weighing range:

Measuring value range

Travel speed of sample 
table:

Programmable travel 
for sample table:

Travel resolution:

Receiver for sample 
receptacles

Sample sizes:

Balance lock:

Online display for status, 
weight, and temperature:
 

Self-check and system 
diagnostics:

Automatic stirrer for CMC 
measurements:

Software:

  

Temperature range:

Temperature measure-
ment and range:

Dimensions
(L x W x H):

Weight:

  
Power supply:

. 0...180 ° 

. resolution: ± 0.01 °

. DCAT 21: 1 … 1 000 mN/m; ± 0.0o1 mN/m 

. DCAT 11: 1 …1 000 mN/m; ± 0.01 mN/m 

. 0.50...2.50 g/cm3

. resolution: ± 0.002 g/cm3

. 10 µg...210 g 

. max. 30 weighing values per second

. for adsorption measurement: max. 50 weighing values per second

. DCAT 21: 0.7 µm/s ... 500 mm/min

. DCAT 11: 2 µm/s ... 60 mm/min in measuring mode;
                   400 mm/min rapid travel for init mode

. DCAT 21: 105 mm 

. DCAT 11: 74 mm 

. DCAT 21: 0.1 µm 

. DCAT 11: 1 µm 

. optionally 50 mm, 70 mm, or 100 mm diameter
(TV 50...TV 100)

. max. weight: approx. 200 g

. max. diameter / length: approx. 80 mm / DCAT 21 / 11: 110 mm/ 90 mm

. min. fiber diameter approx. 10 µm (approx. 3 µm with special receiver), 

. DCAT 21: electronic, software-controlled (auto balance locking)

. DCAT 11: manual

. integrated

. integrated

. magnetic stirrer integrated in TV 50 / 70 / 100; (optional non-magnetic 
version TV 70-NM with a removable microelectronic stirrer system)

. SCAT 31: software module for surface and interfacial tensions, ring test, 
automatic ring correction
. SCAT 32: software module for contact angles and surface energies on 
compact solids and powders, wetted lengths
. SCAT 33: software module for CMCs with manipulation of LDU and 
Dosimat DO 765, forward and reverse CMCs, redosing of excess surfactant 
solution
. SCAT 34: software module for liquid densities with optional density 
determination set DIS 11    
. SCAT 35: software module for sedimentation / penetration with optional 
measuring bodies

. -10 ... 130 °C with optional refrigerated and heating circulator

. integrated temperature measurement and digital display

. 2 x Pt 100 inputs for -60–+450 °C (Pt 100 as option)

. 0.01 K resolution, precision 1/3 DIN IEC 751 (±0.03%), Class B

. DCAT 21: 305 x 230 x 4900 mm

. DCAT 11: 305 x 230 x 4900 mm

. DCAT 21:  25 kg

. DCAT 11:   23 kg

100...240Vac; 50...60Hz; 55 W 

.  1·10-6 ... 2·103 mN/m

. 0 ...  20 000 rpm, speed resolution ±0.001rpm, speed stability in long-term 
tests ±0.5 rpm, speed increments max. ±2000 rpm/s, oscillating frequency 
0.005 ... 50 Hz at min. 3000 rpm

. 220 x 70 mm, positioning accuracy 0.01 mm,

. tilting range -12 ... +12 °, accuracy ±0.0002 °

. 6-fold zoom lens (0.7 - 4.5 magnification) with integrated continuous 
fine focus (± 6 mm)
. CCD camera with a resolution of max. 768 x 576 pixels, 
FOV 1.9 x 1.4 ... 12.1 x 9.1 mm, image distortion < 0.05%

. high-performance image processing system with 132 MB/s data transfer 
rate (compatible with Euronorm CCIR and US standard RS-170)
. variable digitizing rate 50 (optionally 60) images per second 

Spinning drop method, oscillating spinning drop method 

. inner capillary diameter 8.0 mm (optional 2.45 mm) of borosilicate glass

. special accessory: QGC / QGW quartz glass capillaries and quartz glass 
windows, SLV installation and capillary set for small quantities of liquid UV 
irradiation attachment for measuring cell (UVC)

. SCA 20/SVT: video measurement of drop contours, manipulation of the 
measuring objective’s axis, the tilting table, and the capillary drive, control 
of stroboscopic and steady illumination, activation of the video system 
synchronised with the stroboscopic illumination for observing drops in 
various angular positions
. SCA 25/SVT: calculation of surface and interfacial tensions based on spin-
ning drop contours, predefined speed increments and sinusoidal speed 
variations for relaxation measurements, glass capillaries for automatically 
correcting distortions in drop contours

. -10 ... 130 °C with optional refrigerated and heating circulator

integrated temperature measurement and digital display 2 x Pt 100 inputs 
for -60...+450 °C (1 x Pt 100 installed), 0.1 K resolution, 
precision 1/3 DIN IEC 751 (±0.03%), Class B

390 x 390 x 400 mm
  

25 kg

100 ... 240 VAC; 50 ... 60 Hz; 600 W   

Measuring range for 
contact angles:

Speed range:

Traversing range of 
height-adjustable and 
tilting table:

Optics:

Video system:

Measuring techniques:

Capillary diameters:

Software:

  
 

Temperature range:

Temperature measu-
rement and range:

Dimensions
(L x W x H):

Weight:

Power supply:

SVT 20
Max.  
sample dimensions 
(L x W x H):

Dimensions of 
PCA-MS sample table:

Measuring range for 
contact angles: 

Max. sample 
weight:

Optics:

Video system:

Measuring techniques:

Software:

Available variants:

Dimensions
(L x W x H):

Weight:

Power supply:

PCA 100M PCA 100R and RCC

Te c h n i c a l  d a t a

. unrestricted, min. convex diameter 
of sample approx. 50 cm, min. 
concave diameter of sample 
approx. 100 cm

. 100 x 100 mm, special sample 
tables and receivers, e.g. for    —
printing rollers, on request

                           . 0...180 °; ±0.3 ° measuring precision of video system

. 3.0 kg on PCA-MS sample table        . approx. 30 kg on sample table
(15.0 kg clamped)

. high-performance telecentric lens with integrated aperture and adjustable 
observation angle, . CCD camera with a resolution of max. 752 x 582 pixels
. FOV 6.4 x 4.8 mm, image distortion < 0.4%

. high-performance image processing system with 132 MB/s data transfer rate 
(compatible with Euronorm CCIR and US standard RS-170),  
. variable digitizing rate 50 (optionally 60) images per second
 
. sessile drop method – static and dynamic contact angle measurement

. SRC: programmed control of all RCC 
components for defining fully automatic, 
semi-automatic, and direct command 
measurement procedures, definition of 
measuring grids and dosing sequences, 
visualisation of measuring results in 
colour-coded 2D presentations (mapping), 
database of samples and measuring 
results, interface to other robot systems 
(SECS II)

. SPCA 100: video measurement of static and dynamic contact angles according 
to the sessile drop method, manipulation of max. 4 electric dosing modules with 
automatic refill function, definition of measuring procedures
. SPCA 101: calculation of surface free energies on solids and their contributions 
with error limits based on contact angles measured with any number of test 
liquids, evaluation according to Fowkes (geometric mean), Wu (harmonic mean), 
extended Fowkes (including H bonds), Zisman (critical surface tension), Owens-
Wendt (dispersive and polar), van Oss and Good (acid-base theory), Schultz I+II 
(two-liquid method), Neumann’s Equation of State (EOS), calculation of dispersive 
and polar contributions of liquids based on measured surface and interfacial tensi-
ons as well as contact angles with error limits, calculation of wetting envelopes and 
other diagrams

. PCA 100M/x: portable handheld instrument

. PCA 100R/x: for use with robot systems

. /2 with multiple dosing system for two test liquids

. /4 with multiple dosing system for four test liquids

. RCC-Z 230: z-axis robot with max. 230 mm travel

. RCC-XY 400, 800, 1200, 1600: x/y-axis robot with max. 1600 mm travel

. MT FPD 400, 600: manual x-y sample tables with max. 600 mm travel
vother variants on request

. 206 x 150 x 205 mm  . RCC footprint: subject to version

. PCA 100M/2 5.2 kg

. PCA 100R /2 5.2 kg

. PCA 100M/4 5.6 kg

. PCA 100R/4 5.6 kg

. combined PCA 100R / RCC-XY1600 / RCC-Z230  1200 kg

. combined PCA 100R / FPD 800 / RCC-Z230 800 kg

. 100...240Vac; 50...60Hz; 55 W . 100...240 VAC; 50...60 Hz; 55 W (internal
supply from switch cabinet with integra-
ted PC and control system for the RCC 
components), 
RCC system 100–240 VAC, 50–60 Hz, 
approx. 800–1200 W depending on 
equipment

. 400 x 400 to 1600 x 1600 mm 
sample size standardized, bigger 
sample sizes on request, min. 
convex curve diameter of the 
sample approx. 100 cm, min. 
concave curve diameter of the 
sample approx. 200 cm




