




Figure 1. schematic diagram of basic structure and stress for the 
topology optimization

Figure 2. finite element model of the topology optimization

3.3 Solution of topology optimization of Ansys  

• Define a single load case as the topology optimization 
function, the function name is Scomp. 
    • Define the topology optimization function Scomp as 
the objective function. 
    • Define the volume function VOLUME as the 
constraint function, set the reduction of volume to 60%. 
    • Choose the method of OC(optimality criteria)for 
topology optimization solution, the convergence accuracy 
is set to 0.0001, while the number of iterations is set to 30. 
    •   Run optimization program and display results 

3.4 Topology optimization results and analysis

ANSYS topology optimization result is output as density 
cloud map, in fig. 3, the red section(where labeled 1) 
represents reserved material area, blue section (where 
labeled 2) represents the area of removing material.  

In Fig.3, below the density of the cloud is given the 
contrast scale of the topology optimization design 
variable density value, the position of density value of 1 
means the red area(where labeled 1)  indicates that the 
structure should be arranged in structural design; while 
the density value of 0.001 corresponding to the blue 
area(where labeled 2)  of density cloud map, showing that 
this area does not need arrangement in structural design. 
These are the two limiting cases, there are some color 
regions(where labeled 3) between the two values that 
need to be necessarily treated in the design process, the 
basic structure of the volume was significantly reduced 
weight of the structure is also reduced.  

The objective function curves plotted course. Course 
objective function curve shown in Fig.4,  as shown in 
Fig4.From the calculation process, it can be seen that  
structural compliance decreases with the increase of 
iteration, and iterative results are in stable condition after 

the 16th step and calculation results converge. it reflects 
the iterative process of structural changes in the stain 
energy, in an iterative process, the stain can be decreased, 
and gradually increases structural rigidity. 

Figure 3. Pseudo-density nephogram.

Figure 4.curves of objective function

3.5 Design scheme of the winch’s mounting 
bracket of ROV simulator & Finite element 
Analysis

Corresponding to pseudo density structure shown in Fig.3,  
core structure of   the mounting bracket of winch , central 
area is shown in Fig.3(where labeled 1,3). This part of 
structure, which has greatest impact on mounting 
bracket’s stiffness, however the optimized result in 
conceptual phase of design. upon most occasions it could 
guide the shape design of the structure, but there is still a 
great difference between with realistic engineering design 
problem the Result cannot be applied to engineering  
practice directly. Combine the results with the 
author's experience in engineering design this paper puts 
forward the design  scheme of the winch’s mounting 
bracket of ROV simulator as shown in Fig.5. 

The core structure of the design is composed of 
hollow square steel tube whose cross section is 
80mm×80mm, thickness is 4mm and material is 304 
stainless steel,stiffened-plates are set in  specific area of 
the structure to  improve structure’s stress performance. 
the thickness of stiffened-plate is 6mm and material is 
304 stainless steel. 

Build the finite element model of the mounting 
bracket of winch with ANSYS; add material properties; 
apply load and boundary conditions on model; run 
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