




uniform data, improving overall efficiency 
and raising the success rate of one-off 
processing.

Beyond this, CIOMP has embarked on a 
new round of best-practice initiatives. 
Since the analysis of complex optical 
system designs usually requires the collab-
oration of multiple CAD/CAE functions, 
CIOMP decided to establish the integrated 
optical, mechanical and thermal optimized 
design platform to meet the institute’s 
special requirements. The platform 
included the integration of NX and other 
software to facilitate optical design,  
structural design, thermal design and test  
simulation. Uniform installation of this 
software on a high-performance server 
was crucial in enabling CIOMP to help  
alleviate shortages of local computer 
resources.

A practical example of the NX system’s 
powerful capabilities
Chen describes how the latest NX upgrade 
helped in the design of a new optical 
system for China’s aerospace program: “In 
the new system, a secondary mirror that 
was close to the opening of a remote 
sensor will be subjected to the thermal 

“With NX, the analysis of both 
the mechanical and thermal 
characteristics of the entire 
model can be performed  
accurately, thereby stream-
lining the process.”
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and microgravity effects of outer space.  
As a result, CIOMP needed to perform a 
detailed analysis of changes to the trans-
mission function of the entire optical 
system that were expected to occur due to 
surface variations. In the past, this kind of 
complex analysis generally required multi-
ple software tools. With NX, the analysis of 
both the mechanical and thermal charac-
teristics of the entire model can be per-
formed accurately within a single software 
environment, thereby streamlining the 
process.”

Using the 3D modeling capabilities of NX, 
CIOMP was able to build the orbit thermal 
model of the remote space sensor. CIOMP 
used NX Space Systems Thermal to deter-
mine the distribution of the temperature 
field of the remote sensor in the orbit  
environment. Then, CIOMP mapped the 
temperature field of the thermal analysis 
model to the NX structural analysis model 
and applied the space micro-gravity load to 
calculate its changes. By using the same 
method, it was possible to calculate the 
effects of the deformation of the optical 
components in the entire remote sensor on 
the performance of the optical system, as 
well as to perform a sensitivity analysis to 
guide the design optimization of the opti-
cal components’ support structure.

Integrated design and simulation
With the implementation of the NX 
upgrade, CIOMP has added engineering 
simulation design software, design analysis 
software and integrated optimized design 
software for electronics and optics. The 
institute also has deployed several adaptive 
development applications to establish a 
comprehensive system capable of support-
ing multidiscipline design (optics, mechan-
ics, electricity, heat and space radiation), 
with integrated and optimized design 
capabilities. 

As a result, CIOMP is now able to integrate 
design and simulation tools used by multi-
ple disciplines through a standardized 
application assembly interface. It is also 
able to exchange design and simulation 

Shape processing diagram of the secondary mirror 
under the combined effects of microgravity 
environment and thermal environment in space.
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Customer’s primary business
Chinese Academy of Sciences’ 
Changchun Institute of Optics, 
Fine Mechanics and Physics 
(CIOMP) actively engages in 
integrated, multidiscipline 
base research – including 
basic research, applied basic 
research and engineering 
technology research – to  
facilitate innovative, high 
technology industrialization. 
www.ciomp.cas.cn
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“We are currently highly  
satisfied with our NX  
system. However, as new 
technologies are developed, 
we expect to place addi-
tional demands on its  
design and simulation  
solutions that will require  
us to continue to update  
and extend this system as  
an integrated design 
platform.”

Chen Changzheng 
Associate Researcher 
CIOMP

data and share its intranet resources to 
support the collaborative activities of its 
multidiscipline teams. In addition, CIOMP 
is using its self-developed programs to 
finish its optical-mechanical-thermal simu-
lation assessment and integrate it with its 
optimized design software. This enables 
the most favorable design environment for 
the entire system.

“We are currently highly satisfied with our 
NX system,” says Chen. “However, as new 
technologies are developed, we expect to 
place additional demands on its design 
and simulation solutions that will require 

us to continue to update and extend this 
system as an integrated design platform.”

Chen notes that the institute is positioned 
at the forefront of China’s overall effort to 
be among the world leaders in scientific 
and technology innovation. Its information 
technology provides a solid foundation for 
facilitating continuous growth and improve- 
ment. Chen explains, “We intend to use  
NX to enhance the knowledge-based inte-
gration of our multidiscipline teams, build 
an expert database and establish a com-
prehensive set of design case templates to 
share our resources, data, intellectual 
assets and project experience.”


