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Abstract: Design solution of hand drill and angle grinder table stand was developed by using modern approach to 
product development. Chosen solution represents an optimal one based on two factor criteria. Sketch and 3D model are 
presented, and critical elements of assembly are identified. Estimation of possible external loads is used to calculate 
loads on each element. Software package SOLIDWORKS was used for modeling and simulation. Based on simulation 
results, shape optimization was performed. Work documentation was made and next step should be prototype 
manufacturing and testing. 
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1. INTRODUCTION 
 
Every product development starts with market analysis, 
which represents overview of existing products, their 
price and determination of potential group of buyers. 
With collected data, first phase of development begins .In 
this phase, conditions that mechanical system should meet 
are determined. These conditions are the result of current 
state on the market, customers and manufacturing 
capabilities. The second phase in the design provides 
answer to question on which principle mechanical system 
will work. Based on phase two, in third phase of product 
development, materials are chosen, geometry is defined 
and full assembly is generated. Phase four includes stress 
and strain examination, safety and reliability. Phase five 
represents final step, in which work documentation is 
made, tolerances are prescribed etc. 
The main function of hand drill and angle grinder table 
stand is to except electric drill and angle grinder and to 
allow desired movement of them. Drilling operation 
requires vertical linear movement, and cutting operation 
requires angular (limited rotational movement). Lever 
mechanism is used for transferring force imposed by user 
to work piece.  
This paper deals with phases three and four. In phase 
three materials and geometry are determined regarding 
manufacturing processes. CAD model of entire assembly 
was created in software package SOLIDWORKS. In 
phase four loads on each element are determined and 
FEM simulations were performed to determine stresses 
and displacements. Results of the analysis were used to 
correct and optimize geometry in terms of mass reduction. 
At the end, work documentation was made, and next step 
would be prototype manufacturing. This product has no 
specific requirements regarding thermal processing and 
tolerance prescription. Materials that were used are cheap 
and easily accessible on market. Geometry was developed  

based on sketches made during the phase two, shown in 
figures 2. and 3.  
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Fig.1. Flow chart of the development process 
 
Sketches that were used as a base to create and define 
geometry represent just a concept which can be altered in 
terms of different types of lever mechanisms, size etc. 
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