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Heavier
Fluid

Lighter
Fluid

Heavier
Fluid

Lighter
Fluid

Frictional Stress

Frictional Stress

It does not stop easily 

It stopes right away

Kinematic Viscosity 
Density

Viscosity

Kinematic viscosity can be obtained by considering dynamic 
viscosity to its density.

There are liquids that are silky and smooth like water, and neba-ne-

ba (slimy/sticky) liquid like honey. The degree of this smoothness 

or stickiness is called  viscosity. 

For 

Example

Viscosity is a quanity 

expression of  viscousness

water
Tonkatsu

 (pork cutlet)
 Sauce

V i s c o m e t e r  G u i d e B5B4 V i s c o m e t e r  G u i d e

Pa.s mPa.s cP

Viscosity is the measure of a substance's 

resistance to motion, whereas, kinematic vis-

cosity measures the resistive flow of a fluid 

of a substance.The viscosity acts as a brake 

against the fl ow, but the effectiveness of the 

brake depends on the density of the fluid. 

When the same strength of brake is applied 

to a bus and a bicycle traveling at the same 

speed, they will both come to stop differently 

because the weight is different. Kinematic 

viscosity can be calculated by dividing the 

viscosity by density. The unit of kinematic vis-

cosity is [m2/s].

There are several different types of viscometers. We offer a wide range of rotational vis-

cometers. A rotational viscometer converts the rotational resistance on the rotating spindle 

(rotational resistance) to viscosity measurements.

A measure of the resistive flow of 

a fluid 

High temperatureHigh temperatureLow temperature

Temperature

V
isco

sity

Less viscousViscous

As temperature increases, viscosity decrease. 

For example, the same honey at high tem-

perature may have lower viscosity.

The viscosity varies with tempera-

ture changes

Tonkatsu,or deep fried pork cutlet sauce is about 600 times more viscous 

than water and honey is about 1300 times more C38 viscous than water. 

When a cup filled with tea and honey are poured out, low viscoscous tea 

flows out at once, but highly viscous honey won't flow out easily.

An Instrumetnt Used to Measure the Viscosity is a "Viscometer"

Units of Viscosity 

What is Viscosity What is Viscosity

Less viscous More viscous Viscous

Kinematic Viscosity 

Examples of Viscosity

Viscosity and Temperature

For further details pg. B12

 0.001 1 1

1,300 Times More 1,300 Times More 

Viscous Than WaterViscous Than Water

600 Times More 600 Times More 

Viscous Than WaterViscous Than Water

Honey
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For 

Example

V i s c o m e t e r  G u i d e B7

Silky 

Sticky 

Soft 
and 

chewy

Fluffy

Smooth 

Dry 

Crunchy

Koshi is a commonly used term for noodles. 

It is a gluteneous viscoelastic texture that is created 

when the ingredient of noodles, water is added and 

kneaded. The fact that having al dente or fi rm-bite 

texture contributes to how we perceive flavor, this 

is one of a good example of how viscosity is an im-

portant factor.

Koshi, or an al dente or firm-bite 

consistency, is a vital component 

in deliciousness

The word nodogoshi is sometimes used to describe 

the deliciousness of beer, and it is also related to 

viscosity.

Enjoy Nodogoshi, or how food 

or drink goes down one's throat

The texture is called the feeling and texture of cos-

metics, milk, and body creams. Dry skin prefers 

moist texture, and oily skin tends to prefer some-

thing that is smooth.

The viscosity is greatly related to the comfort.

Skin type and moisturizer 

Think of bathroom cleaners. There are toilet bowl 

cleaners that you pour into the toilet, leave it for 2 to 

3 minutes and fl ush the toilet requiring no scrubbing. 

When viscosity is increased, the detergent clings to 

the entire toilet bowl and coats dirt effectively.

Viscosity contributes greatly to cleaning power.

We will start by using everyday food as an example. 

People perceive flavor by fully activating various sensors such as taste and 

texture. In particular, mechanical properties such as hardness, elasticity, 

and viscosity of foods that are expressed as sticky, soft and chewy, or fluffy 

are considered important factors that determine the taste.

Viscosity is an important 

component for various 

industries
Noodles Beer

Cream

Increased viscosity strengthens 

the work of adhesion

Detergent

Viscosity strongly relates to taste, ease of use, function, and effectiveness

Viscosity Around Us Viscosity Around Us

e.g.

1 2

3 4

Important Components 

that Deterimes Flavor

B6 V i s c o m e t e r  G u i d e
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Viscosity have different char-

acteristics depending on dif-

ferent substances

When you spread some butter or honey on a toast, you apply about the same force.

On the contrary, when each one is stirred in a bowl, the butter can be stirred with a relatively 

small force, but honey requires more force. 

Q

A

V i s c o m e t e r  G u i d e B9

Honey Butter

Honey requires 

more force

In general, when a substance is a pure substance, most of them are more likely to be a Newtonian fl uid. A 

mixture of 2 or more different substances is most likely to be a non-Newtonian fl uid.

Honey Butter

Newtonian and Non-Newtonian Fluids Newtonian and Non-Newtonian Fluids

Which is more viscous, honey or butter?

Neither viscosity can be said to be high or low.

Why is that?

That is because the viscosity of butter is changing as the 

force is applied. 

A fluid in which the viscosity does not change with the ap-

plied force, as in the case of honey is referred as a "Newto-

nian fluid" and a fluid that changes the viscosity when force 

is applied, like a butter, is called "non-Newtonian fluid."

Applied force does not affect viscosity

Newtonian Fluid

Applied force changes viscosity 

Non-Newtonian Fluid

Water, honey, cooking oil, mizuame (Japanese 

sweetener), aqueous sugar solution, aqueous salt 

solution, alcohol, etc. are Newtonian fl uids.

Butter, ketchup, mayonnaise, yogur t, etc. is 

non-Newtonian fl uids.

Approximately 

the same force

V i s c o m e t e r  G u i d eB8
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There are three catetogies 

within non-Newtonian fluids. 

Newtonian and Non-Newtonian Fluids Newtonian and Non-Newtonian Fluids

memo

V i s c o m e t e r  G u i d e B11

A Bingham plastics, pseudoplastic fluids, and dialant fluids. 

A material that behaves as a rig-

id body at low stress, but flows 

as a viscous fluid at high stress.

Bingham plastics

A material that decreases in 

viscosity when force is applied

Pseudoplastic fluids

Butter can be applied to a toast by applying force 

with a knife, but it won't move unless you apply 

a certain amount of force. The force required to 

spread this butter is called yield stress, and its value 

is called the yield value.

"Bingham fl uid" is a "plastic fl uid" that exhibits a cer-

tain viscosity, such as Newton fl uids, when it fl ows 

out while having a yield value.

When the viscosity of material decreases by apply-

ing force is called a "pseudoplastic  fl uid". It is highly 

viscous until the force is applied and may appear to 

be Bingham fl uid, but does not have a yield value.  Ex-

amples are familiar foods around us that are found in 

tube containers, such as mayonnaise and ketchup, are 

pseudoplastic fl uids.

In addition, there is a fl uid called thixotropy*1, a fl uid 

that exhibits a behavior similar to a pseudoplastic fl uid.

In contrary to pseudoplastic fl uids, a dilatanto fl uid 

is a fl uid that increases viscosity by applying force. 

Typical examples are 1:1 ratio of starch and water 

mixture. It fl ows like water, but when it is stirred fast, 

it hardends and stops fl owing out.

Viscosity increases as force is 

applied

Dialant fluids

The fluid that indicates thixotropic characteristics 

have low viscosity when force is applied. In this re-

spect, thixotropic and pseudoplastic fl uids appears 

to be similar, but the difference between pseudo-

plastic fluids is not only the force applied, but also 

the viscosity changes over time. Thixotropy reduces 

viscosity by adding a certain amount of force, but 

its property returns to its original state when left for 

a certain period of time with a reduced viscosity. 

For instance, when paint is stirred, its viscosity is 

reduced making it easier to painting on the wall with 

a brush or roller. Stiring before painting is not only 

to eliminate color unevenness, but also to bring out 

the thixotropic characteristics that can increase 

workability. Because no force is applied to the paint 

immediately after application, the viscosity increases 

and it dries without dripping down.

The ideal paint, which is "easy to paint and hard to 

drip", makes good use of the properties of thixotropy.

Viscosity changes not only by applying 

force, but also over time

Thixotropy

Force Applied

V
isco

sity 

Force Applied

V
isco

sity 

Force Applied

V
isco

sity 

Bingham plastics

Pseudoplastic fluids

Dialant fluids

Butter, etc.

Mayonnaise etc.

Starch dissolved in water

1 2

3
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Viscometer 
of 

the World
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For 

Example
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The sample is fi lled in a metal cup, and the sample is exiting from the orifi ce (pores) at 

the bottom of the cup. The outfl ow time is measured to determine the viscosity. The 

outfl ow time of the sample from the orifi ce is usually measured by the stopwatch.

Capillary viscometer is a kinematic viscosity that measures the fl ow time through the 

sample in the tubules. The viscosity can be calculated from the density of the sample 

(kinematic viscosity = viscosity/ density). It can be measured with relatively high accu-

racy for Newtonian fl uids.

The price is also inexpensive and has been used for a long time, but it is a thin tube, 

and cleaning is complicated that can put a burden on the worker.

The ball is dropped in the sample, and the fall time is measured to determine the vis-

cosity. Because the ball in the sample receives fl uid resistance, the fall rate varies de-

pending on the viscosity of the sample.

The viscosity of Newtonian fl uids can be measured with high accuracy, for low viscosi-

ty samples such as water to high viscosity samples like oils.

It is one of the most commonly used viscometer. The 

structure is simple, easy to use, and the measurement 

range is wide and can be measured with high accu-

racy. The viscosity is determined by measuring the 

torque (stake stress) acting on the cylindrical surface 

when a cylindrical rotor is placed in the sample and 

rotated at a constant speed. Depending on the type 

of rotor, there may be a co-axial double cylindrical 

type, a single cylindrical type, a cone plate type, etc.

The cone plate type can determine the fl ow characteristics of non-Newtonian fl uids by changing the rotational speed.

It measures the viscosity by immersing the vibrating piece in the sample and vibrating 

at a constant frequency.

It is used as a process meter because the response is fast and continuous measure-

ment is possible, and it can be measured while the liquid is fl owing.

Usage: Paint and industrial oil (it is rarely used in food industry). 

Usage: Petroleum and pharmaceutical products. 

Viscosity Cup

Capillary Viscometer

Falling Ball Viscometer

Rotational Viscositymeter

Vibrating Viscometer

ATAGO's viscometers are a rotational viscometer. 

Viscometer of the World Viscometer of the World

B Type Viscometer VISCO™ (ATAGO Viscosity meter)Viscometer, There are Many 

Different Types of Measure-

ment Methods.
Under JIS Z 8803, the Japanese Industrial Standard, viscometers are classified 

into capillary viscometers, falling ball viscometers, rotational viscometers, 

and vibrating viscometers.

There are other device that measures viscosity such as viscosity cups and LST.
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