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1 INTRODUCTION 

The DSR 500 CP4000 is a rheometer able to measure the viscosity, which is the capacity of a product to resist to 

the flow. 

The fluid is forced to a shear rate (rotational speed) and the shear stress (motor torque) is measured. The values 

of shear rate and shear stress then make it possible to calculate the viscosity using the Newton equation and the 

constants associated with the mobile used. 

Equation of Newton is:  

With h for viscosity in Pa.s, t for shear stress in Pa and    for shear rate in s-1. 

Shear stress and shear rate are calculated by using constants of each measuring system as: 

t = M x KTau with M for motor torque in mNm and KTau in Pa/mNm. 

   = n x KD with n for rotational speed in rpm and KD in s-1/ rpm. 

The rheometer calculates the viscosity by dividing the shear stress by the shear rate for each measuring point. The 

KTau and KD constants used depend on the measuring system selected for the measurement. 

Viscosity depends on the temperature, then it must be essential that all viscosity values are associated to a reading 

of the sample temperature, in order to compare viscosity for different samples. 

There are some products for which the viscosity, to a constant temperature, stay unchanged, even if we change 

the shear rate. Those samples are named Newtonian fluids, i.e. : Oils, Water, Glycerol, etcéHowever, many 

substances have a variation of viscosity in function of speed of shearing, and the Flow Behaviour of those samples 

could be determined with measuring instruments able to set many speeds of rotation. 

The rheometer is constituted with a continuous current motor and an optical encoder, in order to warranty a great 

accuracy of rotational speed, on all torque range. 

The rheometer has an easy touch screen display, on which you could read the speed, shear rate (according to 

spindle), shear stress, temperature, measuring spindle reference, the measured torque and the dynamic 

viscosity in mPa.s (=cPoises)  or Pa.s. It is possible to program and save methods (ramp, constant or step by 

step), use fitting models, show curve on display and print result directly on printer. 

The DSR 500 CP4000 can be used with different measuring system. You will find below a list of compatible 

measuring system with this rheometer. 

- MS CP: Measuring systems cone or plate compatible with DIN 53019 / ISO 3219 / ASTM D4278-

D7395 (316L Stainless Steel).These systems make it possible to set the shear rate in order to carry out viscosity 

measurements or to obtain curves to study flow behaviour, yield stress or thixotropy. They are particularly suitable 

for measurements on very small quantities for control or development of homogeneous products with or without 

particles (size <100ɛm), guaranteeing easy cleaning. 

Models N500426 and N500427 can use these following measuring system 

- MS DIN: Coaxial cylinders measuring systems according to DIN / ISO 3219 (316L stainless 

steel).These systems make it possible to set the shear rate in order to carry out viscosity measurements or to obtain 

curves to study flow behaviour, yield stress or thixotropy. They are particularly suitable for the control or 

development of homogeneous products with liquid aspect and with or without particles (size <200ɛm). 

- MS SV: Measuring systems for low volumes (316L stainless steel). These systems, unlike the 

MS-ASTM and MS-DIN systems, make it possible to measure products in small quantities by applying a shear rate 

up to temperatures of 200 ° C (according to models, see table).  

- MS VANE: Measuring spindles with blades (316L stainless steel). These systems are ideal for 

viscosity measurement (value or curve) in control or development of all types of products even of very high viscosity 

with or without particles (size <5mm). They can be used for direct measurement in userôs containers or in tubes of 

MS-DIN systems.  
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1.1 Components 

Rheometer is delivered inside a foam protection to avoid any problem during transport. DSR 500 CP4000 PLUS is 

delivered mounted. You will find some cable, measuring system (according to order) and some tools for installation 

and using. 

In detail, you will find different part in your box as shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DSR500 CP4000 PLUS 

Cable and power 

supply for 

measuring head 

Cable for CP4000 

Tool for levelling of 

DSR500 CP4000 

PLUS 

Level indicator 

Cable for 

connexion of 

measuring head 

with CP4000 

temperature 

control. 

Bottom plate 70 mm  

(excepted models 

N500426 and 

N500427). 

Cable for connexion of 

measuring head with 

CP4000 for control (only 

models N500401, 

N500411, N500421, 

N500431 and N500426). 

 

Pipe with 

connector for 

liquid Peltier 

(only models 

N500420 and 

N500421). 
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For models N500426 and N500427, please find above additional items included with device. 

 

 

 

 

 

 

 

 

 

 

1.2 General view of your instrument 

 

 

Once your device will be mounted and installed, it looks like this; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate holder 70 mm 

for spindles MS-CP 

and MS-PP 

Adaptor for 

measuring 

chamber MB-DIN 

and MB-SV 

Adaptor for 

Bayonet spindle 

DSR500 PLUS measuring head 

Double steel rod with 

automatic lift 

CP4000 temperature unit. 

Aluminium arm 

Models N500400, 

N500410, N500420, 

N500430 and N500427 

Models N500401, 

N500411, N500421, 

N500431 and N500426 
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¶ TOUCH Screen 

The new series is equipped with a 7" colour touch screen. It gives you greater working comfort and a clearer view 

of your data and analysis results. 

¶ On / Off Switch 

Always with the aim of improving your experience, LAMY RHEOLOGY has decided to equip all of its PLUS range 

with a luminous and design switch. It has been placed in the centre of the device for greater intuitiveness. 

 

 

 

 

 

¶ Aluminium arm  

The measuring head is fixed to the arm with tow screw. 

 

 

 

 

 

 

 

¶ Stainless steel rod 

 

The support rod is made of stainless steel for a solid hold of the measuring head. It has a very long life. An endless 

screw in the middle acts as a lift to move the arm and the measuring head. 

 

 

 

 

 

 

 

 

 

  

Luminous On/Off switch 

ON/OFF switch on CP4000 

rear panel 

Screw to fix measuring 

head on aluminium arm 

 

AC 265 coupling 

of measuring 

head 

Aluminium arm 

Endless screw 

Stainless steel rod 
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¶ Temperature unit CP4000 

This device is present only for models N500400, N500410, N500420, N500430 and N500427 and allows you to 

regulate the temperature of your sample. It is equipped with an OMRON display/regulator (programmer for certain 

models).  

 

 

 

 

 

 

 

To adjust the temperature on models N500400, N500410, N500420, N500430 and N500427 please see section 

2.9. 

It is available in Peltier or electric version (see characteristics). The lower plate unscrews clockwise and is 

interchangeable to adapt to the diameter of the measuring geometry (other dimensions on request). 

 

 

 

 

 

 

 

 

Models N500426 and N500427 get chamber to insert MB-DIN and MB-SV chamber. 

 

 

 

 

 

 

 

 

 

 

Set value decrease button 

Set value increase button 

Button to move cursor on 

another digit 
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1.3 Connections 

According to delivery, rear panel of device get this available connections. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The rear panel of CP4000 Temperature unit get this connections: 

 

 

 

 

 

 

 

 

 

Connection mini-USB for PC control and LIMS. 

Connection for USB flash drive or printer. 

Network Connection Ethernet for service or LIMS. 

Serial Connection for PC control. 

Connection for Pt100-2 probe 

or 4-20mA output. 

Connection for power cable. 
Connection for temperature 

control unit (only models 

N500400, N500410, N500420, 

N500430 and N500427). 

Connexion for power cable. 

Connexion for blue cable between measuring head and 

CP4000 

Connection for temperature 

control unit (only models 

N500400, N500410, N500420, 

N500430 and N500427). 

 

Connectors for fluid 

circulation (only 

models N500420 and 

N500421). 
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1.4 Specifications 

 

Type of instrument: Rotating springless rheometer with imposed speeds and 7ôô Touch screen 

Rotation speeds: Unlimited number of speeds between 0.3 and 1500 rpm 

Torque range: From 0.05 to 30 mNm 

Temperature: Temperature range from ï 20°C to + 300 °C (according to models) 

Accuracy: +/- 1 % of the full scale 

Repeatability: +/- 0,2 % 

Display: Viscosity ï Speed ï Torque (% and mNm) ï Time ïTemperature - Choice of viscosity units: cP/Poises or 

mPa.s / Pa.s ï Shear rate ï Shear Stress. 

Language: French/English/German/Turkish/Russian/Italian 

Compatible measuring system: MS CP. Models N500426 / N500427 : MS VANE, MS SV and MS DIN 

Supply voltage: 90-240 VAC 50/60 Hz 

Analog output: 4 ï 20 mA 

PC connections: Port RS232 and USB 

Printer connection: USB Host Port ï Compatible PCL/5 

Dimensions and weight: D610 x W340 x H700 mm, Weight: 22 kg 

 

This is the available models: 

Part 
Number  

Designation Instrument 

N500400 DSR 500 CP4000 PLUS RHEOMETER AIR-AIR PELTIER (+10 to +70 °C) 

N500401 DSR 500 CP4000 PLUS RHEOMETER AIR-AIR PELTIER (+10 to +70°C) with programmer* 

N500410 DSR 500 CP4000 PLUS RHEOMETER AIR-AIR PELTIER (0°C to +150°C) 

N500411 DSR 500 CP4000 PLUS RHEOMETER AIR-AIR PELTIER (0°C to +150°C) with programmer* 

N500420 DSR 500 CP4000 PLUS RHEOMETER LIQUID PELTIER** (-20 to +100 °C) 

N500421 DSR 500 CP4000 PLUS RHEOMETER LIQUID PELTIER** (-20 to +100 °C) with programmer* 

N500430 DSR 500 CP4000 PLUS RHEOMETER H (room to +300°C) 

N500431 DSR 500 CP4000 PLUS RHEOMETER H (room to +300°C) with programmer* 

N500426 DSR 500 CP4000 PLUS RHEOMETER + CYL*** AIR-AIR PELTIER (+10 to + 70 °C) 

N500427 DSR 500 CP4000 PLUS RHEOMETER + CYL*** AIR-AIR PELTIER (+10 to + 70°C) with programmer* 

* Allow temperature setting by RheoTex software or measuring head  

** Need a chiller. Not included. 

*** Can use MS DIN, MS SV and MS Vane. More information on demand.  
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1.5 Installation 

Install the DSR 500 CP4000 on a solid bench. Place the level on the plane and adjust the level using the 2 keys provided 

by playing on the three adjustable feet in height. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Connect the power câble. Connect the temperature reading cord (blue): SUB-D 15 connector on rear of the DSR 500 to 

the DIN plug on the back of the CP4000 stand. Connect the black cable for lift control between measuring head and 

CP4000. 

Connect the DSR500 and CP4000 power câble. As well as the cable for the software connection when supplied. 

 

 

 

 

 

Some models like N500420 and N500421 require liquid circulation. You need to connect the supplied hose to the 

circulating bath. The direction of circulation does not matter. Please note to always turn on the circulating bath 

before using the rheometer. Your viscometer will be used with different measuring system. To know how to mount 

and use it, please see section 3. 

 

Height adjustable feet 
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2 GETTING STARTED 

Once power cable has been plugged on rear panel of device (see section 1.3), you can click on button to switch on 

your device (see section 1.2). 

 

2.1 State icons 

Once your device is switched on, you will see some icons on Touch Screen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Main menu 

Main menu enable to you to browse between different tabs of your DSR 500 CP4000. Acces is always available by 

clicking on home button      . 

 

 

 

 

 

 

 

 

 

The "Controlled Temperature" button is present only for models N500400, N500410, N500420, N500430 and 

N500427. 

To make a measurement 

(see section 2.3). 

To make a zero of motor 

(see section 2.5). 

Manage saved data 

(see section 2.4). 

Software remote control 

(see section 2.7). 

Manage temperature 

control (see section 2.9). 

Manage programs (see 

section 2.8). 

To manage lift 

(See section 

3.3).  

No Device is connected to the instrument. 

 

Only one Device is connected to the instrument. 

Two Devices are connected to the instrument. 

 

Give you the temperature of probe in the sample. 

Enable to go to parameters of instrument. 

 

Enable to come back to Main Menu. 

 

Enable to come back to previous menu. 
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2.3 Measure menu 

Measure tab is central part of your DSR 500 CP4000. Before to use it, you should install your measuring system 

and your sample. Please see section 3. 

Then you click on ñMeasureò, you will see a new window. 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.1 Manual mode 

Manual Mode enables to choose your measurement parameters like ñMeasuring Systemò, ñSpeedò or ñShear rateò 

then ñTime of measurementò. 

This mode is interesting when a simple measurement of viscosity at a constant speed or shear rate is sufficient. 

When your test has to incorporate ramps, it will be necessary to create a program (see section 2.8). 

The "imposed speed" mode is recommended when MS RV/LV, MS KREBS or MS VANE are used. 

 

 

 

 

 

 

 

 

 

 

 

Manual Mode enables to you to 

personalize direct measure with shear 

rate or speed selection. 
Automatic Mode enables you to select a 

predefined method saved on your 

DSR500 memory. 

Select your measuring 

system 

Choose speed 

Choose time for 

measurement (minimum 10 s) Click to start 

measure 

See section 3.3 
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ñImposed Shear rate" mode is recommended when using MS CP measuring system. 

 

 

 

 

 

 

 

 

 

 

 

If your measuring system is not in list, you may have to create it. Please refer to section 2.6.6. 

Choice between ñSpeedò or ñShear rateò is according to your measuring system. If you need to know what is the 

corresponding speed then you are using shear rate, you have to use constant KD of your measuring system 

(information available in section 2.6.6) and use this simple equation.  

 

 

With speed unit in rpm, shear rate in s-1 and KD is rpm/s-1. 

When your parameters are filled in, you can click on "Start" to start your measurement after having installed the 

geometry (see paragraph 3). Check before starting measure that zero of motor has been done (see section 2.5). 

Depending on the chosen control mode, you will get both views during the test. 

 

 

 

 

 

 

 

 

During your measurement, you will see a torque gauge (on the right side of the display). Boundaries of this gage 

give you minimum and maximum viscosity you can measure with your selected spindle and set speed/shear rate. 

You have also value in % corresponding of measured torque vs maximum torque of device. This maximum torque 

or viewing % can be set on device (see section 2.6.11).  

Rq : If  « Time » = 0, you could modify « speed » during the measurement. This could 

help you to define the best conditions to work on your sample. 

 

Select your measuring 

system 

Choose shear rate 

Choose time for 

measurement (minimum 10 s) 

Click to start measure 

See section 3.3 

SPEED = SHEAR RATE / KD 

 

Imposed speed 

 

Imposed shear 

rate 
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You must verify that the measured torque is not too close to the upper or lower limit, because you can get message 

as ñLower Torqueò or ñTorque Overloadò and measurement will stop automatically. If this is the case, increase 

speed/shear rate or take a larger measurement system if you are close to the lower limit. Please decrease 

speed/shear rate or choose a smaller measurement system if the torque reading is close to the upper limit. 

You will find several information available on the screen such as torque (mN.m), stress (Pa), temperature (°C), time 

(s) or viscosity (mPa.s). If the units do not suit you, you can change them in parameters (see section 2.6.5). 

When your measurement is complete, you will get the window below. You will find all the data you need and will be 

able to save it in the internal memory or print it (if a printer is connected). If you choose "Save", the device will ask 

you to give a name to your measure. You will have the opportunity to read it later (see section 2.4). 

 

 

 

 

 

 

 

 

2.3.2 Automatic mode 

The format of the methods is as follows: 

- Files in "* .prs" for speed/shear rate ramp method. 

- Files in "* .pss" for speed/shear rate step method. 

Select the program from the list and click "Valid" to start your measurement. The display adjusts automatically to 

show you the parameters of the chosen program. 

 

 

 

 

 

 

 

 

Check to make zero adjustment of motor before measurement (see section 2.5). 

Whatever type of selected program, the instrument will ask you to save your measurement when you click on "Start". 

If you wish to see in detail the contents of each method, we invite you to consult the paragraph 2.8. If a delayed 

start has been requested in the program, the previous view displays a time countdown before switching to the view 

currently measuring. 


































































