
 

 

Information on characteristic diagram calculation FSE motor typ A2370DD 

There are 3 different diagrams available. Because the magnet properties and losses of the motor 

change depending on the motor temperature. 

Base: 80° motor temperature 

Excel-File: A2370DD_T80C.xlsx 

Matlab-File: A2370DD_T80C.mat 

Base: 100° motor temperature 

Excel-File: A2370DD_T100C.xlsx 

Matlab-File: A2370DD_T100C.mat 

Base: 120° motor temperature 

Excel-File: A2370DD_T120C.xlsx 

Matlab-File: A2370DD_T120C.mat 

 

Base values for calculation: 

 The diagram is based on a DC bus voltage of 600 VDC. 

 The diagram is calculated from 0 rpm to 20.000 rpm in 100 rpm steps (see worksheet 
<Speed>). 

 For each speed, the motor current is varied from 0 A to 105 A in 20 steps (each 5.25 A). 
The variation of the motor current, suitable for the speeds, can be seen in the 
worksheet <Stator_Current_Line_RMS>. 

 

In all other worksheets you can see the result of the calculation with the respective motor 

current and speed. 

The following applies to these worksheets: 

 Columns A - U correspond to the current variation from 0 A - 105 A in 5.25 A steps. 

 Lines 1 - 201 correspond to the speed variation from 0 rpm – 20.000 rpm in 100 rpm 
steps. 

 

Example: 

What torque is set at 900 rpm and 47.25 A? 

The value in J10 (12.045 Nm) in the worksheet <Shaft_Torque>  

is the torque that occurs at 900 rpm (worksheet <Speed> line 10)  

and 47.25A (worksheet <Stator_Current_Line_RMS> column J). 



 

 

 

Variable DC bus voltage 

The diagram is based on a DC bus voltage of 600 VDC. 

If a lower DC bus voltage is available, not all calculated operating points can be approached. 

Which working points can still be reached, can be seen in the worksheets with the voltage that is 

set depending on the current and the speed. 

Example: 

With a DC bus voltage of 500 VDC (500 VDC / √2), a maximum of 354 VAC motor voltage is 

available. Accordingly, the maximum torque generating motor current up to 13,000 rpm is 

available (example a). At a maximum speed of 20,000 rpm, the torque generating motor current 

is reduced to 10.5 A (example b). 

 

Example a: 

<Voltage_Phase_RMS>  (line 137) 13.000 rpm at (column U) 105 A. 

 

 

 

 



 

Example b: 

<Voltage_Phase_RMS>  (line 201) 20.000 rpm but only (column C) 10.5 A. 

  

 

Available values 

Worksheet  Description Unit 

<Speed> Speed rpm 

<Shaft_Torque> Torque on the shaft Nm 

<Stator_Current_Phase_Peak> Amplitude phase current Ampere 

<Stator_Current_Phase_RMS> RMS value phase current Ampere 

<Stator_Current_Line_Peak> Amplitude line current  Ampere 

<Stator_Current_Line_RMS> RMS value line current Ampere 

<Voltage_Phase_Peak> = Voltage_Line_Peak Volt 

<Voltage_Phase_RMS> = Voltage_Line_RMS Volt 



 

<Voltage_Line_Peak> = Voltage_Line_RMS Volt 

<Voltage_Line_RMS> = Voltage_Line_Peak Volt 

<Id_Peak> Amplitude field weakening 

current 

Ampere 

<Id_RMS> RMS field weakening current Ampere 

<Iq_Peak> Amplitude of torque generating 

current 

Ampere 

<Iq_RMS> RMS value torque generating 

current 

Ampere 

<Vd_Peak> Amplitude field weakening 

voltage 

Volt 

<Vd_RMS> RMS field weakening voltage Volt 

<Vq_Peak> Amplitude of torque generating 

voltage 

Volt 

<Vq_RMS> RMS torque generating voltage Volt 

<Frequency> Frequency Hz 

<Total_Loss> Sum of: 

Stator_Copper_Loss 

Iron_Loss 

Magnet_Loss 

Mechanical_Loss 

Watt 

<Stator_Copper_Loss> Copper losses in the stator Watt 

<Iron_Loss> Iron losses Watt 

<Magnet_Loss> Magnetic losses Watt 

<Mechanical_Loss> Mechanical losses Watt 

<Power_Factor> Power factor  

<Electromagnetic_Torque> Electromagnetic torque is the 

internal torque of the motor, 

which results from the 

simulation. From this the iron 

losses, magnet losses and 

mechanical losses are 

subtracted in order to obtain 

the mechanical torque on the 

shaft. 

Nm 

 



 

 

 

Term Description 

Line voltage / Phase voltage In the case of a delta connection, the line 

voltage and the phase voltage are the 

voltages measured between any two 

conductors. 

Line current The line current, is the current flowing 

through any line between the inverter and 

the motor connection. 

Phase current The phase current, is the current that flows 

through the motor winding. 

RMS RMS value 

Root Mean Square 

The effective value for sine waves is: 

RMS value = amplitude / √2 

Peak Peak value or amplitude 

(not peak / peak) 

 

 


