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Viscosity of Food Grade Lubricants 

Relevant for: refineries (producing base stocks), blenders and manufacturers of food grade lubricants for 
R&D and QC, food and beverage industry (as end users, for QC) 

Kinematic viscosity and viscosity index are important parameters in the specification and 
monitoring of food grade lubricants. Anton Paar’s SVM 4001 viscometer with its two measuring 

cells is the perfect solution for fast and standard-compliant testing. 

 

 

Figure 1: Ice cream production 

 

1 Introduction 

Food safety is a very important topic and food grade 
lubricants are one of the most crucial needs within the 
production line. Choosing the wrong lubricant can 
have high impact on production safety and food 
quality. 

The production of food grade lubricants is similar to 
other lubricants, but higher cleanliness is required and 
production lines must be certified according to 
ISO 9001. The lubricants must fulfill the same 
tribological aspects as other lubricants. Unlike lube 
oils used in other fields, stringent directives for odor, 
cleanliness, toxicity and sanitary requirements must 
be fulfilled. 

Due to their different fields of operation, food grade 
lubricants on different chemical bases are available, 
such as mineral/white oil, polyalfaolefins (PAO), 
esters, polyalkylene glycol (PAG), silicone oil or 
perfluoro polyether. 

The ingredients of food grade lubricants (base oil and 
additives) are regulated by FDA (Food and Drug 
Administration), USDA (United States Department of 
Agriculture) and NSF (former: National Sanitation 
Foundation; today: NSF International). Furthermore 
regulations of religious groups are taken more and 
more into account (“kosher”, “halal”). 

There are four main categories of lubricants used in 
the food industry. 

Category Usage 

H1 “Real” food grade lubricants. They are intended to 
have incidental food contact in the production line. 
All contents (base stock and additives) are strictly 
regulated in FDA 21 CFR 178.3750. They have to be 
listed on the NSF H1 lubricant list. 

H1T H1 lubricants used as heat transfer fluids in cooling 
and heating systems where incidential food contact 
is possible. Must comply with FDA 21 CFR 
178.3570. 

H2 Used on machinery where food contact is not 
possible. No specific list of substances exists. H2 are 
lubricants, H3 are soluble oils. H3 

2 Why measure viscosity 

As they are industrial lubrication oils, the kinematic 
viscosity of food grade lubricants is classified 
according to the ISO viscosity grades (ISO VG). 
Depending on their intended purpose within food 
production lines, a certain viscosity is required to 
ensure reliable and low-wear working of machinery. 
For use at changing temperatures, the viscosity index 
(VI) is also important. Another important reason for 
viscosity measurements is the condition monitoring of 
the in-use lubricant to prevent any damage which 
could lead to equipment downtime. In addition to 
kinematic viscosity and VI, some manufacturers also 
state density at 15 °C or 20 °C as well as Saybolt 
viscosity (SUS) at 100 °F and 210 °F.  

3 Samples 

For this report, three different food grade lubricants 
were tested. 

Sample name Sample type 

Klüberfood NH1 CH 
2-75 Plus 

High-temperature chain oil for the food-
processing industry 

Klüberfood NH1 M 
4-220 

High-performance oil for high-speed can 
seaming machines 

PARALIQ P 12 Lubricating oils for the food and 
pharmaceutical industries 
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The samples were generously provided by Klüber 
Lubrication.  

4 Measurement  

4.1 Settings 

A method for measuring food grade lubricants was 
created by copying the Standard method and 
changing the settings. For measurements according 
to ASTM D7042 and ASTM D4052: 

 Method: Food Grade Lubricants  

 Precision class: Precise 

 Automatic repetitions: 5 

 RDV limit: 0.10 %  

 RDD limit: 0.0002 g/cm³  

 Automatic prewetting: yes 

 Filling warning threshold: 3  

The result output includes viscosity index (VI), 
kinematic viscosity at 40 °C and 100 °C, density at 
20 °C and 15 °C, Saybolt Universal Viscosity (SUS; 
ASTM D2161) at 100 °F and 210 °F. 

4.2 Instrument preparation 

Typically no special instrument preparation is 
required. When measuring silicone oils, it may be 
helpful to change to the optionally available PEEK 
rotor bearings. They are designed for measuring 
substances with limited lubricating properties. See the 
Application Report “Kinematic Viscosity of Silicone 
Oils”, available on the AP Extranet. 

 

4.3 Calibration 

Use only a calibrated instrument. The calibration shall 
be performed periodically using certified reference 
standards. According to ASTM D7042, the reference 
standards shall be certified by a laboratory, which 
meets the requirements of ISO/IEC 17025 or a 
corresponding national standard. Viscosity standards 
should be traceable to master viscometer procedures. 
The uncertainty for density standards must not exceed 
0.0001 g/cm³ for each certified value. The uncertainty 
should be stated (k = 2; 95 % confidence level).  

Use one or more standard(s) in the viscosity range of 
your sample(s). If required, apply a calibration 
correction to improve the reproducibility. 

For water based samples especially in the low 
viscosity range use a water standard and apply the 
calibration correction. To perform the calibration and 
to apply the correction, refer to the SVM x001 
Reference Guide. 

 

4.4 Sample preparation  

If the sample is not freshly drawn from a production 
line or other reservoir, homogenizing the test 
specimen may improve the measurement 
repeatability. Refer to the SVM x001 Reference 
Guide.  
 

4.5 Filling 

10 mL single-use plastic syringes are recommended. 
Never use syringes with rubber seals, as these 
syringes tend to suck bubbles. Further the rubber is 
not chemically resistant against many substances.  

Ensure that the system (measuring cells and hoses) is 
leak tight, clean and dry. 

 

Inject approximately 2.5 mL as first filling. After 
prewetting refill at least 1 mL or until the sample in the 
waste hose is free of bubbles. The typical sample 
quantity is 6 to 8 mL (including prewetting and refills), 
where the volume can vary depending on the sample. 
Some sample types may benefit from a higher sample 
volume for the first filling (2 to 3 mL) but also for the 
refills (1.5 to 2 mL).  

 

4.6 Cleaning 

4.6.1 Solvents 

For the test oils petroleum benzine (boiling range 
100 °C to 140 °C) was sufficient.  

For efficient cleaning especially of the upper, hot cell 
ensure that the boiling range of the solvent is not 
below the cell temperature. 

For silicone oils, refer to the Application Report 
“Kinematic Viscosity of Silicone Oils”. 

For other solvents and for the quality requirements of 
the (drying) solvent refer to the SVM x001 Reference 
Guide.  

 

4.6.2 Cleaning procedure 

 Tap the cleaning button to open the cleaning 
screen. Observe it during the cleaning procedure 
to get information on the cleaning status of SVM. 

 Remove the sample from the cells (push through 
using an air-filled syringe). 

 Fill approximately 2 mL of solvent using a syringe 
and leave the syringe connected. 

 Move the plunger of the syringe several times back 
and forth (motor at filling speed) to improve the 
cleaning performance in the cells. 
 

https://extranet.anton-paar.com/extranet/wwwportal.nsf/api.xsp/download?app=docs&id=54DEB5E1C470C414C12582C50029336F
https://extranet.anton-paar.com/extranet/wwwportal.nsf/api.xsp/download?app=docs&id=54DEB5E1C470C414C12582C50029336F
https://extranet.anton-paar.com/extranet/wwwportal.nsf/api.xsp/download?app=docs&id=54DEB5E1C470C414C12582C50029336F
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 For sticky or high viscosity oils speed up the motor 
for a few seconds by pressing the motor speed 
button and stop it again. 

 Blow air through the cells for a few seconds to 
remove the sample-solvent-mixture. 

 Repeat the procedure until the liquid has reached 
approximately the solvent’s viscosity while the 
motor is turning at high speed. 

 Perform a final flush with a drying solvent to 
remove any residues. 

 Observe the cleaning screen. Dry the measuring 
cells until the cleaning value turns green and stays 
steadily green. 

For details, see the SVM x001 Reference Guide. 

 

5 Results 

This report shows measuring results and precision 
data which were achieved on three different food 
grade lubricant samples. The results for each sample 
are based on mean values from a series of n = 10 
manual repeat measurements (cleaning in between). 

The samples were measured according to 
ASTM D7042 and ASTM D4052. The viscosity index 
is calculated according to ASTM D2270. 

As no reference values of the tested batches were 
available, the results are compared to typical 
(approximate) values from product information sheets. 
These are usually rounded values from any batch of 
the oil. For industrial oils the ISO viscosity grades 
(ISO VG) are used. For kinematic viscosity, ISO 
states a range of ±10 % to the given value.  

Paraliq P12: The upper service temperature of this oil 
is specified only up to 60 °C, so the kinematic 
viscosity at 100 °C may exceed the ±10 % range. 

 

5.1 Kinematic viscosity (ASTM D7042, D4052) 

40 °C - Measurement precision: 

Sample Kin. visc. 
(measured) 
[mm²/s; cSt] 

Std. dev. 

(1 [%] 

Repeatability 

(r, 2 [%] 

Klüberfood NH1 
CH 2-75 Plus 

71.135 0.02 0.03 

Klüberfood NH1 
M4-220 NE 

226.59 0.02 0.05 

Paraliq P12 21.109 0.01 0.03 

Table 1: Kinematic viscosity results and precision data  

 

 

 

 

 

 

40 °C - Deviation to data in product information 
sheets: 

Sample Kin. visc. 
(typical) 

[mm²/s; cSt] 

Dev. to 
typical  

[%] 

Within ISO 
VG limits 

Klüberfood NH1 
CH 2-75 Plus 

75 -5.43 yes 

Klüberfood NH1 
M4-220 NE 

220 2.91 yes 

Paraliq P12 21 0.52 yes 

Table 3: Comparison results to product info sheet  

 

 

100 °C - Measurement precision: 

Sample Kin. visc. 
(measured) 
[mm²/s; cSt] 

Std. dev. 

(1 [%] 

Repeatability 

(r, 2 [%] 

Klüberfood NH1 
CH 2-75 Plus 

10.329 0.02 0.03 

Klüberfood NH1 
M4-220 NE 

26.623 0.13 0.26 

Paraliq P12 4.231 0.02 0.04 

Table 2: Kinematic viscosity results and precision data  

 

 

100 °C - Deviation to data in product information 
sheets: 

Sample Kin. visc. 
(typical) 

[mm²/s; cSt] 

Dev. to 
typical  

[%] 

Within ISO 
VG range* 

Klüberfood NH1 
CH 2-75 Plus 

11 -6.50 yes 

Klüberfood NH1 
M4-220 NE 

27 -1.41 yes 

Paraliq P12 3.7 12.56 no * 

* The upper service temperature of the oil is specified as 60 °C 

Table 3: Comparison results to product info sheet  

 

5.2 Viscosity Index (ASTM D2270) 

Depending on purpose of the oil, the VI is not stated 
for all samples.  

Sample Viscosity 
Index (VI) 

SVM 

Stated in 
the product 
info sheet 

Requirement 
fulfilled 

Klüberfood NH1 
CH 2-75 Plus 

130.44 
higher than 

120 
yes 

Klüberfood NH1 
M4-220 NE 

150.95 n.a. - 

Paraliq P12 103.88 n.a. - 

Table 4: Kinematic viscosity and precision data  
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The graph shows a comparison between kinematic 
viscosity and the viscosity index of the tested H1 oils. 

 

 

 

5.3 Density 

The density values at 20 °C are calculated from the 
measured values at 40 °C and 100 °C by linear 
extrapolation by the SVM 4001 software. 

Measurement precision: 

Sample Density 
(SVM) 
[g/cm³] 

Density 
(product 

info sheet) 
[g/cm³] 

Std. dev. 

(1 
[ g/cm³] 

Repeatability 

(r, 2 
[ g/cm³] 

Klüber- 
food NH1 
CH 2-75 
Plus 

0.9972 0.99 0.00005 0.00010 

Klüber-
food NH1 
M4-220 
NE 

0.8541 0.849 0.00006 0.00012 

Paraliq 
P12 

0.8517 0.86 0.00005 0.00010 

Table 4: Density results and precision data  

 

5.4 Saybolt Universal Viscosity (ASTM D2161) 

The product information sheets of the tested samples 
do not state Saybolt universal viscosity. This section is 
therefore of informative character as the SVM 4001 
software can also calculate this parameter. 

 

Sample Saybolt univ. visc.  
100 °F 
[SUS] 

Saybolt univ. visc.  
210 °F 
[SUS] 

Klüberfood NH1 
CH 2-75 Plus 

330.06 60.398 

Klüberfood NH1 
M4-220 NE 

1050.0 127.36 

Paraliq P12 102.55 40.214 

Table 5: Saybolt universal viscosity  

 

6 Conclusion 

SVM 4001 is well suited for determining the viscosity 
of food grade lubricants, provided that all 
requirements according to section 4 “Measurement” 
are fulfilled. 
 

 

Figure 2: SVM 4001  
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Contact Anton Paar GmbH 

support-visco@anton-paar.com 
www.anton-paar.com  
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