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Abstract— Flexure mechanisms have massive range in 

various industrial application required for high precision 

and frictionless motion. There are many study on  concept to 

make precision manipulators, but only some of them can 

achieved to satisfy the high speed with precision. Pro-E 

software is used for parametric modeling of XY positioning 

table ANSYS is used for Static analysis and dynamic 

analysis. Deflection of motion is concluded by static 

analysis with force. The Deformation of XY mechanism is 

equivalent to S-shaped cantilever beam deformation. Force 

and deformation curve is linear. There results get compare 

with mathematical calculation with FEA results. 
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I. INTRODUCTION 

When Flexure mechanisms uses as bearing to provide 

smoothen motion. A flexure mechanism is a single-piece 

mechanism that transfers movement without any relative 

motion between joints or linkages, thus motion is wear free, 

energy efficient, higher resolution, and high speed device. 

Flexures are structure that depends on Material elasticity for 

their functionality. Motion is generated due to deformation 

at molecular level, which results in primary characteristic in 

flexures- smooth and precision motion for example in 

camera lens cap, laser scanning machine. 

In this paper a flexural mechanism is designed to 

provide a linear motion in a compliant manner. Flexure 

mechanisms offer a number of advantages, such as increased 

precision, reduced friction and wear, simple (sometimes 

monolithic) construction, and reduced assembly. In many 

ways compliant mechanisms have developed similar 

functionality to rigid mechanisms. Flexure mechanisms 

could potentially offer an attractive choice to conventional 

linear motion mechanisms both in terms of improved 

functionality and decreased cost. Because flexure 

mechanisms gain some or all of their motion from deflection 

of the linkages, they have the potential to completely 

eliminate relative motion between linkages, and thus 

eliminate friction. As an added benefit, since mechanism 

members couple its energy storage with linkage motion as 

they deflect, stable positions can be integrated into the 

design. [3] [4]Several linear motion flexure mechanisms, 

including bi-stable mechanisms, have been developed, 

although they provide much less travel for their size 

compared to prismatic joints. Unfortunately, mechanisms 

that do have a longer travel often have significantly reduced 

off-axis stiffness due to the use of long flexural members. 

II. MODELING AND ANALYSIS OF XY FLEXURE MECHANISM 

Based on the designs studied we found out that the all the 

mechanisms were based on flexural motion. An elastic strip 

is made to bend or twist causing distortion in its original 

dimensions and producing the desired motion. After 

studying various existing mechanisms, we tried designing 

our own mechanism based on Flexural Force Transmission 

A. Trial Models 

1) Single Beam (Rectangular) Hinge Type Flexure 

Mechanism 

 
Fig. 1: Single Beam Hinge type flexure mechanism 

Single beam hinge type structure, where beams were fixed 

to the supports and their output was linear. In this model 

type version the angular motion was cancelled out by 

connecting two beams Parallel to each other. Unfortunately, 

the design produced comparatively less amplification than 

expected and because of the weight of the mechanism it is 

difficult to stabilize hence this design had to be rejected. A 

new design was sought for that was based on the flexural 

bending of the links and motion transmission caused 

displacement amplification. The design already existed and 

little modifications were made hence it lacks innovation. 

Also the design had complex linkages causing difficulty in 

manufacturing.  Because of these reasons the design had to 

be rejected thus another design need to be sought for. 

2) Single Piece Based Flexure Mechanism 

To eliminate the mounting difficulties we decided to take 

Single piece mechanism in which  whole  mechanism  is  cut 

from  the  single  block  using  Wire  cut  machining 

processes. It provides ease in mounting and avoids 

unnecessary displacement of the beams (strips), which 

provides good stability and accuracy. The stress developing 

in this design is maximum. It contains the angular motion of 

the beams because of its design and this mechanism 

provides linear motion. 

 
Fig. 2: Single Piece Based Flexure Mechanism 

3) Design Modification 

As we have seen that in the previous designs the main 

drawback was due to the complexity of design and less 

 

Design and Experimental Validation XY Positioning Table 
Mr.Sagar Patil1 Prof.M.V.Kulkarni2 

1Student 2Professor 
1,2Department of Mechanical Engineering

 

1,2Savitribai Phule Pune University, MIT, Kothrud, Pune Maharashtra, India 



 Design and Experimental Validation XY Positioning Table 

(IJRTS/Vol. 3/Issue 2/Jan. 2016) 

 

 Copyright© IJRTS | www.ijrts.com 4 

model is actuated by the weights which are clamped by C-

clamp that is properly positioned. Thus this setup is used to 

actuate the mechanism and measure the output with the help 

of a stylus pencil fixed at the output link. 

VII. EXPERIMENTAL RESULTS 

The use of XY table in traditional mechanical devices has 

primarily been avoided due to the increased difficulty 

accounting for flexibility in kinematic design. A flexure 

mechanism is defined as a mechanical device that contains 

one or more flexible members which exploits elastic 

deformation to achieve controlled transmission of forces and 

motions. 
SR  

No 

Input Load  

in N 

Experimental  

Output in mm 

Analytical Output 

 Results in mm 

X 
   

1 5 2.1 2.04 

2 10 4.15 4.09 

3 15 6.15 6.14 

4 20 8.1 8.18 

Y 
   

1 5 2.1 1.93 

2 10 4.12 3.87 

3 15 6.01 5.81 

4 20 8.25 7.75 

Table 3: Comparison for Experimental and Analytical 

Directional Deformation in X &Y- Direction 

 
Fig. 10: Comparison between Experimental and Analytical 

VIII. CONCLUSION 

After analyzing the results we can observe that the Input 

Displacement vs. Output Displacement characteristics for 

the Experimental and numerical calculations remain the 

same. As well as stress are in permissible limit. 

The mechanism fully satisfies the Flexure 

mechanism characteristics like linearity, no hysteresis 

losses, zero error, sensitivity, etc. as it is clear from the 

testing results mentioned above. These characteristics are 

the primary factors in the feasibility and applicability of the 

mechanism. 
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