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✓ New pymotorCAD automation interface

✓ New JSON-RPC communication  interface

✓ Upgraded internal scripting

✓ More flexible custom outputs

✓ Enhanced automated export to Maxwell
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Ansys Motor-CAD 2023 R1 Highlights

Automation and workflows Mechanical and NVH enhancementsNew features for machines types, 
hairpin windings and oil cooling

✓ Improved models for induction machine 
electromagnetics

✓ Multi-physics optimization for wound field 
machines

✓ Enhanced winding definition and loss 
calculation

✓ New geometries and cooling methods 

✓ Induction machine NVH

✓ Housing and winding stiffness included in 
the mechanical NVH model

✓ Faster NVH analysis and optimization of 
noise metrics

✓ Improved mechanical stress analysis for 
optimization workflows



2023 R1: Product Release 
Detail
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Motor-CAD 2023R1 新版本名
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• Motor-CAD version names now align with 
Ansys release numbers.

• Previously:

‐ 2022R1 was v15.1.1

‐ 2022R2 was v15.1.7

Future:

‐ 2023R1 pre-releases will be v2023.0.x

‐ 2023R1 release will be v2023.1.1

‐ 2023R2 release will be v2023.2.1



Automation and workflows



新 pymotorcad API
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• pymotorcad package used as default option in 
internal scripting.

• pymotorcad will be available as a pip package 
for 2023R1 as part of PyAnsys.

• JSON-RPC API is now used for Automation calls 
instead of ActiveX. 

• ActiveX still supported but pymotorcad very 
much recommended.

• Python can easily connect to local/remote 
Motor-CAD instances with pymotorcad 
package.

• Improved/new docstrings, error messages and 
debugging.

• New Launch Parameters:
‐ Port can be specified for RPC server on launch.
‐ Motor-CAD can run script upon launch from 

command line
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内部脚本

• Internal scripting uses new JSON-RPC 
interface.
‐ fixes issue where script would run 

commands on wrong Motor-CAD instance.

• Internal scripts can be used for model 
setup, model adjustment during run 
and post processing of results

• Separate scripts can be run before, 
during and after calculations for:
‐ E-Mag
‐ Thermal Steady state
‐ Thermal Transient
‐ Mechanical Stress
‐ Mechanical Forces



• Updated internal Python to 3.9.13.
• Lab Python updated to 3.9.13.

• Now able to generate GUIs in 
python from the internal scripts.

• E.g. Matplotlib graphs can now be 
generated by internal scripts.

Python 版本更新
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增强的灵敏度功能

• More options for setting sensitivity study 
values:
‐ Single points , Linear range, logarithmic range
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增加自定义输出的灵活性

• Python custom outputs have been 
added to sensitivity study.

• Added option to load default 
python custom output file at 
startup.

• Users can now have their own 
custom parameters setup 
whenever run they Motor-CAD.



• Added use of magnet and rotor UDPs export for BPMOR and 
BPM machines with Surface/Inset/Embedded 
Radial/Parallel/Breadloaf rotor types

• Added use of stator UDP for export of Parallel Tooth/SqBase
slots for BPM, BPMOR, IM, SYNC and SYNCREL machine 
types.

• Included Stator Pole Taper Angle in UDP export for SRM 
machines.

• Improved Outlines export; polyline coordinates drawn to 
tolerance in Motor-CAD,

• Removed inner and outer rotating bands from airgap in 
Maxwell export, replacing with single central rotating band.

Maxwell 导出增强



电机拓扑增强
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感应电机改进

• Lab and Emag modules now use the 
same saturation model. Increased 
simplicity for the user, don't have to 
build it twice, and can now adjust 
the resolution in Lab.

• Calculation improvements (rotor 
leakage inductance correction).

• Rotor bar slot fill factors.

• Variable stator leakage inductance in 
Lab (calculated at model build time).

• Lab fixed parameter calculation 
improvements (now calculated using 
model build speed, current and user 
specified slip).

• Power factor, D&Q flux linkages and 
currents outputted from Single Load 
Point.
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瞬态感应电机计算

• New Single operating point transient electromagnetic 
calculation with rotation for induction machines.

• Adjustable initialisation cycles to speed up convergence.

‐ Initial cycles run non-rotating analysis, for rapid rotor current 
convergence (resistivity adjusted to account for slip).
• Generator mode solved at 2x synchronous speed

‐ Remaining cycles run with rotation.

Fast convergence 
with non-rotating FEA Followed by full motion
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新 SYNC 电机几何比率

• Geometry Ratios added to SYNC machine 
templates to enable use with optiSLang.

• Salient Pole, Parallel Tooth and Parallel Slot 
rotor geometries.

• Avoids invalid geometry definitions.

• When using ratios the geometries are always 
valid. 



• Automatic generation of optiSLang study for the SYNC machine.
• No knowledge of scripting required.
• Ratio based geometries always valid.

SYNC 电机optiSLang 整合
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统一Winding 定义

• Simplification of winding definition.

• Winding pattern now used as definitive source of winding data.

• No longer option to specify number of conductors in slot for thermal model.



• New automatic elementary winding method.
• More accurate end-winding length calculation.
• Wave winding following parallel path impedance 

balancing rules.

新 hairpin winding图形生成
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高保真Lab AC winding 损耗map图

• Calculation of the Lab AC winding loss map using full FEA method.

• Improved AC winding loss calculation accuracy with variation of speed.



• Different sizes of hairpin conductors in slot.
• Used to reduce AC winding losses in conductors near slot opening.

不同 hairpin 导体尺寸



• Thermal performance of Induction and Synchronous machines across full torque/speed range.

IM 与 SYNC 电机在Lab模块中热map图



• Rectangular magnets mounted on 
rotor lamination surface.

• Can be defined as dimensions or 
ratios.

• Can make use of rotor notches if 
required.

扁平表面磁体几何



• New geometry parameter to shape the outer 
rotor magnets.

• Shaping of airgap to reduce torque ripple.

Outer rotor magnet reduction geometry 



喷洒冷却方法改进

• Improved modelling following research project with University of Nottingham

• Independent cooling circuits for axial, radial drip and rotor/shaft nozzles

• New Heat Transfer Coefficient correlations – simplifies HTC calibration



机械与 NVH 



NVH 改进

• New Induction machine NVH calculation
‐ Define multi-speed operating points using RPM, line 

current and slip.

‐ Enables full NVH calculation and force export for IM.

‐ Transient IM calculation improvements significantly speed 
up calculation for reasonable results.



降循环 NVH

• Use 1/6 electrical cycle 
symmetry

‐ Forces calculated for 
1/6th of the cycle, rest 
populated using rotor 
and stator symmetry

• Use EMag multistatic FEA 
solver

• Speed up of NVH 
calculations

• Transient solver remains 
the default, reduced 
multistatic can be 
selected if preferred

1/6th cycle calculated

Rest found using symmetry

Calculated forces for one electrical cycle around the stator



NVH 改进

• Option to include housing as well as stator in analytical stiffness 
& modal calculation.

• Single threaded solver option for increased reliability.

• Outputs defined to allow NVH assessment to be included with 
OptiSLang optimisation.

• Results exported for improved integration with Ansys
Mechanical/VRExperience/Sound NVH process.

• Improvements in useability.



• Gives a measure of the stresses in important parts of rotor 
lamination.

• Particularly useful for optimisation studies.
• Enable verbose FEA outputs to show measurement locations in 

FEA viewer.

平均柱体和隔磁桥应力– V web 与 U magnets



通用增强



Efficiency Map 比照

• Improved efficiency map comparison option.

• Allows comparison of data with different x/y 
ranges.

• Data points are interpolated.



• Active length scaling for stator, rotor & magnet length.
• Accurate performance & loss calculations without rebuilding Lab model 

for different axial lengths.
• Thermal model axial length adjustments for coupled solution.
• Significant speed up of geometry optimisation e.g. optiSLang.

Lab轴向扩展



In 2022R2 release.

Toda Kogyo 粘合磁体的Granta 材料数据



In 2022R2 release.

Sumitomo SMC 钢材的Granta 材料数据
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