
Be
ne

lu
x 
· 
Fr
an

ce
  

  
T
o
g
e
t
h
e
r
 
w

e
 
c
r
e
a
t
e
 
S
o
lu

t
io

n
s
 

 G
er
m
an

y�
Ã�
6Z
LW
]H
UO
DQ
G�
Ã�
*
%
  

PMT (GB) Limited 
Willow End Park, Malvern
Worcestershire. WR13 6NN
Tel. 01684 312 950
Fax. 01684 312 969       
Email: info@pmtgb.com

Sterling BACS payments:
/OR\GV�%DQN�3OF
$FFRXQW�1R����������
6RUW�&RGH���������
%,&�&RGH�/2<'*%���������
,%$1�*%��/2<'��������������

5HJLVWHUHG�RIÀFH�
Willow End Park, Malvern 
Worcestershire. WR13 6NN
Registered in England No. 4243188
VAT No. GB 776 6998 41
UK WEE Producer Registration Number: WEE/JK006TY

www.pmtgb.com

EURO BACS payments:
Sparkasse Pforzheim Calw
IBAN: DE29666500850008979839 
BIC: PZHSDE66XXX 

Certificate No. GB2000291

ISO 9001

Registered Firm

Figure 1 Direct measurement of the component. The 

traces of processing caused by rolling can be seen. 

 

 

Checking technical cleanliness using a Surface par�cle counter with glancing 

light technology 

 

Working in an environmentally sustainable way is a central issue in our society. The development of 

many parts and components is being pushed towards ever less material use and ever smaller 

structures. Accordingly, the components are becoming more sensi�ve, so that the requirement for 

component cleanliness is increasing in order to ensure reduced quality issues. When it comes to 

component cleanliness, a dis�nc�on must be made between technical cleanliness and op�cal 

cleanliness. Technical cleanliness refers to contamina�on that is cri�cal to func�onality, while op�cal 

cleanliness refers to contamina�on that impairs the visual appearance. 

The standard VDA 19, known from the automo�ve industry, and the ZVEI “Guidelines for Technical 

Cleanliness in Electrical Engineering” developed from it are a helpful tool for assessing technical 

cleanliness. In the past, par�cles in the automo�ve industry were o,en only interes�ng when they 

were at least 50 µm in size. In transmissions and drive sha,s, par�cles in many places are only 

considered cri�cal from 600 µm onwards. 

 However, we at PMT are receiving more and more inquiries about how to detect par�cles smaller 

than 50 µm. The glancing light technology men�oned in ISO 14644-9 has proven successful. Light is 

illuminated almost parallel to the surface. Light is reflected and sca:ered at every eleva�on. Even 

par�cles a few micrometres in size can be reliably detected. The measuring principle is used in 

prac�ce in the “PartSens 4.0” instrument from PMT (GB) Ltd. 

Sample prepara�on does not require wet extrac�on. Depending on the surface geometry and 

condi�on, the component can be sampled directly, or the par�cles can be extracted dry. This makes 

this method ideal for all components that cannot get wet, are sta�onary or for which wet extrac�on 

is not an op�on for other reasons. It therefore represents a very good alterna�ve or supplement to 

classic wet extrac�on and standard analysis according to VDA-19. 

Two prac�cal applica�ons will be presented here as examples.  

Example 1 is about assessing the cleanliness  

of rolled metal plates and metal foils. The challenge is  

to be able to make valid statements about the average  

contamina�on in as short a �me as possible. This enables  

reliable iden�fica�on of nega�ve trends in rou�ne  

opera�on, such as increasing par�cle numbers due to  

machine wear. Direct measurement on the surface is  

only suitable to a limited extent due to the rolling  

structures. Dry par�cle extrac�on using adhesive pads  

is more suitable. 
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In order to verify the suitability of the extrac�on process, VDA 19 requires the determina�on of a 

decay curve. The component is cleaned six �mes in a row in the rinsing cabinet. The number of 

par�cles in extrac�on 6, must not be greater than 10% of the number from extrac�on 1.  

Following this procedure, the component was sampled six �mes in a row at the same point and a 

decay curve was determined. As the diagram below in Figure 2 shows, this method can be said to be 

suitable. 

             

Figure 2 Offset at a predefined point to determine a decay curve (le,); determined decay curve 

(right) 

 

Example 2 impressively illustrates the role of people in clean rooms. Two different workplaces were 

examined. Workplace 1 was in an ISO 7 clean room with turbulent airflow. Workplace 2 was in an ISO 

6 clean room with laminar air flow. In addi�on, workplace 2 was shielded from the corridor by 

hanging plexiglass from the ceiling up to about 50 cm above the work surface. This prevents the air 

from mixing due to staff movements. Furthermore, two so-called ioniza�on strips were installed in 

the workplace area. An example is the AeroBar 5225 from SIMCO ION. These prevent electrosta�c 

charging of the surfaces and thus the adhesion of par�cles. Both workplaces were cleaned the day 

before. 

Samples were taken at both workplaces using a contact test. The results show the effec�veness of 

the measurements. Most of the par�cles detected are between 10 and 50 µm in size. The number 

decreases towards smaller and larger par�cle sizes. Since these are clean rooms, the contamina�on 

must have originated in the clean room itself. It is reasonable to assume that the par�cles found are 

human skin flakes. Whether and how cri�cal this contamina�on is ul�mately depends on the product 

manufactured and must be assessed by the QM / QS department. 
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Par�cle sizes 

[µm] 

Workplace 1 Workplace 2 

V
D

A
 1

9
 

< 5 27 1 

5 - 15 51 1 

15 - 25 81 2 

25 -50 144 2 

50 - 100 11 0 

100 - 150 0 0 

  Total: 314 6 

 

 

 

 

 

Cleanrooms are o,en equipped with a par�cle monitoring system for airborne par�cles. It must be 

ques�oned whether the par�cles detected in the experiment were even recorded by the par�cle 

monitoring system. Depending on the damage poten�al of the par�cles found, it is worth 

considering monitoring for par�cles > 10 µm. A proven solu�on can be found in VDA 19, which 

describes the use of par�cle traps. 

The sensi�vity and flexibility of the glancing light method was demonstrated using two prac�cal 

examples, implemented with the portable surface par�cle counter PartSens+ 4.0. 

 

 

 

For more informa�on on the PartSens+ 4.0, please visit www.pmtgb.com or contact us on 

info@pmtgb.com.  

Particle sizes 

[µm] 
Workplace 1 Workplace 2 

IS
O

 1
4

6
4

4
-9

 

< 1 0 0 

1 - 5 27 1 

5 - 10 22 1 

10 - 50 254 4 

50 - 100 11 0 

100 - 500 0 0 

  Total: 314 6 


