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Select the Correct Cup

Cup Construction

Nominal centistoke values are shown. Refer to the standard-oil bottle label for the actual viscosity value.

Midrange sensitivity is stated as centistokes per second of efflux time.

ISO Standard Viscosity Cups measure the efflux time of liquids flowing through precision 3 mm, 4 mm, 6 mm, or 8 mm  
orifices. Efflux time can be used directly as a process-control value or converted to kinematic viscosity in centistokes using 
the applicable conversion formula, conversion table, or the GARDCO Viscosity Calculator.

The ISO cup series uses easily removable stainless-steel Snap-In, Snap-Out orifices. The removable design allows an orifice to 
be replaced if damaged without replacing the complete cup.

The cup bodies are machined from solid aluminum bar stock. Reduced mass near the orifice helps limit temperature effects 
during testing. The exterior cup dimensions are compatible with commonly used with support stands.

GARDCO ISO Standard Viscosity Cups are designed for use in accordance with ISO 2431 and ASTM D5125. Optional  
calibration certification is available using viscosity standards traceable to the National Institute of Standards and Technology.

The cup body is machined from solid aluminum bar stock. A deep well surrounding the 
top of the cup captures overflow during filling. The conical opening in the base of the 
cup permits gentle installation or removal of the orifice.

The removable stainless steel orifice extends below the cup body. This design protects 
the orifice and helps prevent interference with the efflux stream from material that may 
collect around the cup outlet.

ISO Standard Cup

Orifice Efflux-Time Range Nominal Viscosity 
Range

Midrange 
Sensitivity

Recommended Calibration Oil / 
Centistokes

3 mm 27–120 seconds 4.6–52 cSt 0.5 cSt/second G-10, nominally 19 cSt

4 mm 21–120 seconds 19–163 cSt 1.4 cSt/second G-35, nominally 68 cSt

6 mm 17–120 seconds 84–823 cSt 7.1 cSt/second G-100, nominally 233 cSt

8 mm 10–120 seconds 187–2,611 cSt 22 cSt/second G-350, nominally 878 cSt

https://www.gardco.com/viscosity-calc


Orifice Identification

Understanding Centistokes

Efflux cups measure the time required for a liquid to flow through a specified orifice under gravity. The resulting time is called 
efflux time and is recorded in seconds.

Kinematic viscosity is commonly expressed in centistokes, abbreviated cSt. Kinematic viscosity accounts for the relationship 
between a liquid’s resistance to flow and its density.

Use the cup specific formula, conversion table, or GARDCO Viscosity Calculator to convert between efflux time and  
centistokes.

Each removable orifice is identified by its shape at the base:

https://www.gardco.com/viscosity-calc


Instructions for Use

Temperature Control

1.	 Select the cup and orifice size appropriate for the expected viscosity range.
2.	 Inspect the cup and orifice to ensure they are clean, dry, and free of damage, 

residue, or dried test material.
3.	 Bring the test material to the specified measurement temperature. Record the 

temperature before beginning the test.
4.	 Place the selected cup in a suitable level holder. Position a receiving container 

beneath the orifice.
5.	 Cover the orifice with a finger and fill the cup slowly with the test material until 

the meniscus at the cup sidewall disappears. Allow any air bubbles to rise and 
dissipate.

6.	 If the cup is overfilled, remove excess material with a cover plate or straight 
edge.

7.	 Remove your finger from the orifice and start the timer simultaneously.
8.	 Hold a thermometer in the efflux stream to verify the temperature of the test 

material during the measurement.
9.	 Stop the timer at the first definite break in the efflux stream, approximately 1–2 

in. below the orifice. 
For the 8 mm cup: A sharp stream break may not occur. Stop timing when a 
distinct change in flow indicates the transition from a filled-orifice stream to 
drainage from the cup sidewall.

10.	Record the cup/orifice size, test-material identification, material temperature, 
and efflux time in seconds.

11.	Clean the cup promptly after use unless it will be used immediately for a repeat 
measurement of the same material.

Viscosity is temperature dependent. A material’s efflux time can change significantly when its temperature changes, even 
if the material itself has not changed.

Many materials measured with viscosity cups change in viscosity by approximately 3–8% for every 1 °C change in  
temperature. For repeatable and meaningful results, measure and record the material temperature with every efflux time 
result.

Good Temperature-Control Practices

•	 Use the temperature specified by your test method or product specification.
•	 Allow the cup and test material to reach the same temperature before testing.
•	 Use a thermometer that provides sufficient resolution for your required accuracy.
•	 Compare results only when they are measured at the same specified temperature.
•	 Develop a material specific temperature correction chart when frequent measurements are required across a limited 

temperature range.

ISO Standard Cup



Temperature Control (continued)
The reference charts below show the relationship between temperature and efflux time for selected GARDCO ISO cup and G 
Series standard oil combinations. They can be used as examples when developing temperature correction  
references for a specific material.



Care of Cup

Cleaning Procedure

G Series Viscosity Standards

The ISO Standard Viscosity Cups are precision instruments. With proper care and thorough cleaning after each use, they 
will provide many years of reliable service.

•	 Clean the cup and orifice thoroughly after each test.
•	 Do not use metal tools, abrasive materials, or any method that can scratch internal orifice surfaces.
•	 Do not strike the orifice directly when removing it from the cup.
•	 To remove an orifice, place the supplied dowel against the orifice and tap the dowel gently with a suitable object. 

Catch the orifice as it is released.
•	 Before inserting an orifice, make sure that the outside of the orifice and the receiving cone of the cup are clean.
•	 Store cups and orifices dry and protected from damage.

1.	 Allow remaining material to drain from the cup.
2.	 Flush the cup and orifice with a solvent compatible with the test material.
3.	 Wipe the cup dry with a soft, lint-free cloth.
4.	 Use a second, volatile solvent if necessary to remove remaining solvent residue.
5.	 Dry the cup thoroughly using a low-velocity stream of clean air or allow it to air-dry completely.
6.	 Avoid rapid cooling caused by excessive solvent evaporation, which can create condensation on the cup surface.

Caution: Do not use wire, metal pins, or abrasive materials to clean the orifice. Nylon fishing line may be suitable for 
removing residue from an orifice when used carefully.

GARDCO viscosity cups are calibrated using G Series Viscosity Standards. The centistoke viscosity of these standards is 
traceable to the National Institute of Standards and Technology.

G Series Viscosity Standards are used to periodically verify the performance of GARDCO viscosity cups. Select the standard 
oil recommended for the cup/orifice size being checked.

ISO Standard Cup

ISO Cup Orifice Recommended Standard Oil Nominal Viscosity at 25 °C

3 mm G10 19 cSt

4 mm G35 64–68 cSt

6 mm G100 230–233 cSt

8 mm G350 878–880 cSt

https://www.gardco.com/product/iso-standard-cup-3mm/01t5I0000023rLpQAI
https://www.gardco.com/product/g10-viscosity-oil-wcert-19-cs/01t5I0000023rPSQAY
https://www.gardco.com/product/iso-standard-cup-4mm/01t5I0000023rM5QAI
https://www.gardco.com/product/g35-viscosity-oil-wcert-64-cs/01t5I0000023rEvQAI
https://www.gardco.com/product/iso-standard-cup-6mm/01t5I0000023qyEQAQ
https://www.gardco.com/product/g100-viscosity-oil-wcert-230-cs/01t5I0000023r1FQAQ
https://www.gardco.com/product/iso-standard-cup-8mm/01t5I0000023rMxQAI
https://www.gardco.com/product/g350-viscosity-oil-wcert-880-cs/01t5I0000023rBqQAI


G Series Viscosity Standards (continued)

Available Accessories

•	 Use only clean cups, containers, thermometers, and stirring devices with viscosity standards.
•	 Return the standard oil to its labeled bottle immediately after use and secure the cap.
•	 Avoid contamination with water, solvents, dust, or test material.
•	 Replace the standard if contamination is suspected or if the expiration date has passed.
•	 Do not use silicone fluids to calibrate cups intended for non-silicone materials.

Important: Use GARDCO G Series standards only with GARDCO cups unless the other cup manufacturer has supplied 
compatible conversion formulas and cup tolerance information.

ISO Standard Cup Bracket Stand

ISO Standard Cup Tripod Stand

Glass Scraper Plate & Level

Supports the cup in a level position during testing. The bracket stand may be used with a glass cover plate, bubble level, 
and receiving beaker to support repeatable measurements.

Buy at gardco.com

Portable tripod stand for supporting the cup during testing. Use with a cover plate and bubble level to verify proper leveling 
before starting the efflux measurement.

Buy at gardco.com

Helps remove excess material from the cup surface and confirms that the cup is level before the test begins.

Buy at gardco.com

https://www.gardco.com/product/bracket-stand-for-std-viscosity-cups/01t5I0000023r4sQAA
https://www.gardco.com/product/tripod-stand-for-std-viscosity-cups/01t5I0000023rMTQAY
https://www.gardco.com/product/glass-scraper-plate-level/01t5I0000023rN3QAI


Available Accessories (continued)

ISO Standard Cup

Stainless Steel Griffin Beakers

Certified Pro Ultimate Stopwatch

Stem Precision Thermometer

Dial Thermometer

Collects test material during the efflux measurement.

Buy at gardco.com

Measures efflux time to the required resolution for accurate testing and conversion.

Buy at gardco.com

Measures test material temperature during viscosity cup testing. Avaliable with 8 in and 12 in stems.

Buy at gardco.com

Measures test material temperature during viscosity cup testing. Available in Fahrenheit or Celsius versions.

Buy at gardco.com

https://www.gardco.com/product/ss-griffin-beakers-250-ml/01t5I0000023r4cQAA
https://www.gardco.com/product/certified-pro-ultimate-stopwatch/01t5I0000023r9zQAA
https://www.gardco.com/product/12-stem-precision-pt100-thermometer/01tTr00000BbxSjIAJ
http://gardco.com/product/detail/01tTr00000BbxShIAJ
https://www.gardco.com/product/dial-thermometer-8-stem-050c/01t5I0000023qNNQAY
https://www.gardco.com/product/dial-thermometer-8-stem-25125f/01t5I0000023r5sQAA


Available Accessories (continued)

ISO Cup Orifice

G Series Viscosity Standards

Replacement stainless steel orifices are available for 3 mm, 4 mm, 6 mm and 8 mm ISO Cups. 

Buy at gardco.com

G10, G35, G100, and G350 Viscosity Standards are available for periodic cup verification.

Buy at gardco.com

https://www.gardco.com/product/gardco-iso-cup-orifice-4mm/01t5I0000023rJhQAI
https://www.gardco.com/product/gardco-iso-cup-orifice-6mm/01t5I0000023rN8QAI
https://www.gardco.com/product/gardco-iso-cup-orifice-8mm/01t5I0000023rNqQAI
https://www.gardco.com/product/gardco-iso-cup-orifice-3mm/01t5I0000023rN7QAI
https://www.gardco.com/product/g35-viscosity-oil-wcert-64-cs/01t5I0000023rEvQAI
https://www.gardco.com/product/g100-viscosity-oil-wcert-230-cs/01t5I0000023r1FQAQ
https://www.gardco.com/product/g350-viscosity-oil-wcert-880-cs/01t5I0000023rBqQAI
https://www.gardco.com/product/g10-viscosity-oil-wcert-19-cs/01t5I0000023rPSQAY


ISO 3 mm Cup — Efflux Time to Centistokes Conversion Table

ISO Standard Cup

ISO viscosity cups are designed to comply with requirements of International Standard ISO 2431 and ASTM Solvent 
Separation Test Method D5125. Cup dimensions are carefully controlled and cup calibration conditions comply with MIL 
STD 45662A. Standard viscous oils traceable to the National Institute of Standards and Technology are used in calibration 
procedures to insure specified efflux time tolerance. 

Use this formula, derived by Paul N. Gardner Company research, to find viscosity (V) in centistokes when cup efflux time in 
seconds (T) is known:

Use this formula to find cup efflux time in seconds (T) when viscosity (V) in centistokes is known:

Results from the above formulas, solved for each tenth of a second within the cup range, are shown in the following 
conversion tables. To find centistoke viscosity for a given cup efflux time in seconds, read down the column on the left 
to find the nearest second. Then, read to the right to the nearest tenth of a second column to find centistoke value. The 
chart may be read in reverse to find efflux time in seconds when viscosity is known.



ISO 3 mm Cup — Efflux Time to Centistokes Conversion Table (continued)



ISO 3 mm Cup — Efflux Time to Centistokes Conversion Table (continued)

ISO Standard Cup



ISO 4 mm Cup — Efflux Time to Centistokes Conversion Table

ISO viscosity cups are designed to comply with requirements of International Standard ISO 2431 and ASTM Solvent 
Separation Test Method D5125.  Cup dimensions are carefully controlled and cup calibration conditions comply with MIL 
STD 45662A.  Standard viscous oils traceable to the National Institute of Standards and Technology are used in calibration 
procedures to insure specified efflux time tolerance. 

Use this formula, derived by Paul N. Gardner Company research, to find viscosity (V) in centistokes when cup efflux time in 
seconds (T) is known:

Use this formula to find cup efflux time in  seconds (T) when viscosity (V) in centistokes is known:

Results from the above formulas, solved for each tenth of a second within the cup range, are shown in the following 
conversion tables. To find centistoke viscosity for a given cup efflux time in seconds, read down the column on the left 
to find the nearest second. Then, read to the right to the nearest tenth of a second column to find centistoke value. The 
chart may be read in reverse to find efflux time in seconds when viscosity is known.



ISO 4 mm Cup — Efflux Time to Centistokes Conversion Table

ISO Standard Cup



ISO 4 mm Cup — Efflux Time to Centistokes Conversion Table (continued)



ISO 6 mm Cup — Efflux Time to Centistokes Conversion Table

ISO Standard Cup

ISO viscosity cups are designed to comply with requirements of International Standard ISO 2431 and ASTM Solvent 
Separation Test Method D5125.  Cup dimensions are carefully controlled and cup calibration conditions comply with MIL 
STD 45662A.  Standard viscous oils traceable to the National Institute of Standards and Technology are used in calibration 
procedures to insure specified efflux time tolerance. 

Use this formula, derived by Paul N. Gardner Company research, to find viscosity (V) in centistokes when cup efflux time in 
seconds (T) is known:

Use this formula to find cup efflux time in  seconds (T) when viscosity (V) in centistokes is known:

Results from the above formulas, solved for each tenth of a second within the cup range, are shown in the following 
conversion tables. To find centistoke viscosity for a given cup efflux time in seconds, read down the column on the left 
to find the nearest second. Then, read to the right to the nearest tenth of a second column to find centistoke value. The 
chart may be read in reverse to find efflux time in seconds when viscosity is known.



ISO 6 mm Cup — Efflux Time to Centistokes Conversion Table (continued)



ISO 6 mm Cup — Efflux Time to Centistokes Conversion Table (continued)

ISO Standard Cup



ISO 8 mm Cup — Efflux Time to Centistokes Conversion Table

ISO viscosity cups are designed to comply with requirements of International Standard ISO 2431 and ASTM Solvent 
Separation Test Method D5125.  Cup dimensions are carefully controlled and cup calibration conditions comply with MIL 
STD 45662A.  Standard viscous oils traceable to the National Institute of Standards and Technology are used in calibration 
procedures to insure specified efflux time tolerance. 

Use this formula, derived by Paul N. Gardner Company research, to find viscosity (V) in centistokes when cup efflux time in 
seconds (T) is known:

Use this formula to find cup efflux time in  seconds (T) when viscosity (V) in centistokes is known:

Results from the above formulas, solved for each tenth of a second within the cup range, are shown in the following 
conversion tables. To find centistoke viscosity for a given cup efflux time in seconds, read down the column on the left 
to find the nearest second. Then, read to the right to the nearest tenth of a second column to find centistoke value. The 
chart may be read in reverse to find efflux time in seconds when viscosity is known.



ISO 8 mm Cup — Efflux Time to Centistokes Conversion Table (continued)

ISO Standard Cup



ISO 8 mm Cup — Efflux Time to Centistokes Conversion Table (continued)



Efflux Time Versus Temperature

ISO Standard Cup

GARDCO produced viscosity cups are calibrated with standard G Series standard oils.  Centistoke viscosity of these oils is 
traceable to the National Institute of Standards and Technology.  

The graph above identifies the cup orifice size and the standard G Series standard oil used for calibration. Normally, cup 
calibration is at 25°C, shown on the graph by bold lines intersecting with the curve in the circle.  

The viscosity of most liquids, including the standard oils, is dependent on temperature. Efflux time in seconds for the 
indicated cup-oil combination from  twenty (20) to twenty-seven (27) degrees Celsius is shown in the above graph. The 
cup may be checked with the indicated G Series standard oil with reasonable accuracy within these limits.  For best 
accuracy, the viscosity of the standard oil in Centistokes, as printed on the standard oil bottle label, at a temperature of 
25° Celsius should be used. Use the formula or table supplied with the cup to convert viscosity to efflux time in second.



Efflux Time Versus Temperature (continued)

Temperature Scale Conversion Between Celsius and Fahrenheit



Efflux Time Versus Temperature (continued)

ISO Standard Cup



Efflux Time Versus Temperature (continued)

These charts show the relationship between temperature and efflux time for the designated ISO cup and G Series Viscosity 
Standard oil. For the best accuracy, use the actual viscosity value shown on the standard oil bottle label at the specified 
test temperature.


