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Abstract— The effective uses of a Compressor blade are 

limited at its maximum operational junction frequency. The 

study was conducted by using the Finite element method. 

The compressor blades are used with flow of with rotation 

such as power houses and industrial applications. The major 

study was done on compressor blade by using different 

materials with different blade angle profile of 50, 80, 120, 

160. A natural frequency was analyzed and harmonic 

analysis is performed for validation. In our analysis, 

ANSYS was used and the model was developed on CREO 

5.0. In order to verify the present ANSYS model, the 

Natural frequency with their modes by using four types of 

materials are compared with the available experimental 

results present in the literature. And the design of 

compressor blade with different angles of 50, 80, 120, 160. 

In this study, the simulations of different profile blade 

angles and four types of materials i.e. 304 structural steel, 

Aramid reinforced polymer composites, Carbon fiber 

reinforced plastic and ti-6al-4v, was analyzed for natural 

frequency and the configurations of blade design are 

proposed. The results show that increasing blade angle and 

material like carbon fibre reinforced plastic of compressor 

blade increases the frequency with increase in a number of 

modes simultaneously. The natural frequency of the 

compressor blade is compared by using four types of 

materials and is predicted that at 120, 160 blade angle 

profile a carbon fibre reinforced plastic gives better 

frequencies in different modes. 
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I. INTRODUCTION 

A compressor is a mechanical device that converts from 

high pressure dry air by rotating motion, and conserves a 

high pressure air. It has mostly replaced the reciprocating 

piston engine because of its greater air efficiency and high 

power-to-weight ratio. Because the compressor operates in 

rotating motion, the compressor is a form of heat engine that 

derives much of its improvement in its high power rotating 

efficiency through the use of variable stages in the high 

pressure, which results in a closer approach to the ideal 

reversible process. 

II. TYPES 

Compressors are created in a different variety of models 

ranging from small <1 hp (<0.75 kW) units rarely used as 

mechanical moving components for pumps, compressors 

and other shaft power driven equipment, to 2,000,000 hp 

(1,500,000 kW) compressors used to generate pneumatic 

power. There are many classifications for modern 

compressors. Like 

 Axial flow compressor  

 Radial flow compressor 

 Vane blower compressor 

 Roots blower compressor 

III. CASING OR SHAFT ARRANGEMENTS 

These arrangements consists single casing, tandem 

compound and cross compound shaft. One casing units are 

the most common style where a single casing and shaft are 

attached to a generator. Tandem compound are utilized 

where more than one casings are directly attached together 

to operate a single generator 

IV. MATERIALS USED 

Generally there are four kinds of materials used for 

compressor blades these are 304 structural steel, Aramid 

reinforced polymer composites, and carbon fiber reinforced 

plastic and ti-6al-4v. The thermal conductivity of aramid is 

0.05 W/mK and that of Carbon fiber reinforced plastic is 6.7 

W/mK. The melting and boiling point of 304 structural steel 

are 1084˚ and 2595˚ and that of aluminium alloy are 658˚ 

and 2057˚. 

A. 304 Stainless steel 

304 stainless steel is the mostly used commonly material, 

also known as 18/8 for its composition of 18% chromium 

and 8% nickel. 304 may be referred to as A2 stainless. 

B. Advantages of 304 Stainless Stee 

The description is infinite regarding 304 stainless steel. 

Almost all heavy manufacturing industry uses a definite 

amount of this material in common way. All parameters and 

things from stove tops to ball point pen barrels and flatware 

to fasteners has been fabricated from this alloy 

C. Aramid Reinforced Polymer Composites (ARPC) 

Aramid fibers are simply manufactured by the reaction 

between an amine group and a carboxylic acid halide group. 

Aramid interchanges a high degree of material with different 

orientation other fiber such as ultra high molecular weight 

polyethylene, a physical characteristics that eliminates their 

properties. Aramid fibers are a series of heat-resistive and 

highly strength synthetic fibers. These are fibers in which 

the chain molecules are highly oriented along the fiber 

centerline, so the stable condition of the chemical bond will 

be distorted. The mostly known matrix materials for 

manufacturing and production of ARPC are Thermosets 

such as epoxies, vinyl ester and phenol.  

1) Advantages of ARPC 

Good resistance to abrasion, good resistance to organic 

solvents, nonconductive, no melting point, degradation starts 

from 500°c, low flammability, good fabric integrity at large 

elevated temperatures, sensitive to acids and salts, sensitive 

to ultraviolet radiation, prone to static build-up unless 

finished. 
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D. Carbon Fiber Reinforced Plastic 

Carbon fiber reinforced plastic (CFRP or CRP), is a highly 

strong, lightweight and expensive composite material or 

fiber-reinforced plastic. Same as glass-reinforced plastic, 

one uses mostly the name of its reinforcing fibers (carbon 

fiber) for the composite material. The plastic is almost often 

epoxy, but other plastics, such as polyester, vinyl ester or 

nylon, are also sometimes used. 

1) Advantages of CFRP 

It has the high amount of compressive strength of all the 

reinforcing materials (composites), and it has a high strength 

to weight ratio and a low coefficient of thermal expansion. 

The density of carbon fiber is also lower than the density of 

the steel. 
Materials 

Material 

Properties 

304 

Stainle

ss 

Steel 

Arami

d 

Reinfo

rced 

Polym

er 

Comp

osite 

Carbon Fibre 

Reinforced Plastic 

TI-

6AL-

4v 

Young's 

Modulus 

1.9e11 

Pa 

1.12e+

11 Pa 
1.5e+11 Pa 

1.13e+

11 Pa 

Poisson's 

Ratio 
0.275 0.36 0.354 0.342 

Density 
8000k

g/m3 

1440 

kg/m3 
1800 kg/m3 

4430 

kg/m3 

Thermal 

Conductivity 

14 

w/mK 

0.05 

w/mK 
24.3 w/mK 

6.7 

w/mK 

Specific Heat 
490J/k

gK 

0.14 

J/kgK 
795.5 J/kgK 

565 

J/kgK 

Table 1: 

Objective of the Work 

The main objective of the current work is: 

1) Validation of the ANSYS models by comparing the 

present simulated results with the Experimental result 

by Lucjan Witek [1].  

2) To predict natural frequency, and harmonic effects for 

different blade angle (50, 80, 120, 160Degrees) on the 

compressor blade. 

3) To simulate the compressor blade of the different 

material having different blade angles for variable 

modes. 

4) Parameter sensitivity study of Compressor blade. 

5) To define natural frequency effects, harmonic effects 

for the compressor blade of the different blade angle 

profile and different material and constant acceleration 

of 9.81m/s2. 

6) To predict frequency distribution along the compressor 

blade.  

E. Problem Formulation 

The study of various literatures we find the natural 

frequency is lower as compared to present study. The 

purpose of this study is to increase the natural frequency and 

increase the blade angle at constant acceleration. Thus 

chosen 50, 80, 120, 160 profiled blades for analysis. 

V. LITERATURE REVIEW 

Lucjan Witek. [2009]. this paper shows results of 

experimental vibration tests of the helicopter turbo-engine of 

compressor blades. The blades used in experimental 

simulation were not in use from maintenance under 

technical prediction of engine. Experimental checks were 

performed for selected undistorted blades, without 

appearance of previous cracks or corrosion pits. The blades 

continue experiment was subjected to transverse vibration. 

The crack propagation experimental approach was selected 

in resonance condition. During the failure test, the growth of 

crack was monitored. In the second part of work, an 

irregular finite element method was used to determine the 

elongation state of the blade during vibration. In this 

accumulation a first mode of transverse vibration were 

taken. High maximum principal elongation zone was found 

at the region of blade where the crack present. 

Benudhar Sahoo and Gantayat Gouda [2002] 

Failure of second-stage of compressor rotor blade of a 

typical Russian fighter-class aero-engine has exposed in few 

accidents and many incidents. Apart from this, during 

making stage there was high rejected rate. Of this rotor 

blade in vibration failure tests. in material  investigations of 

the failed rotor blade reveals that the mode of fai1ure. 

Fatigue. The various area of this fatigue crack is micro-

inclusion, silica embedment and hydrogen attack. This was 

accumulated from the three different types, namely, 

theoretical stress analysis, basic design of blade and quality 

control. To existing on the probability of silica embedment 

and hydrogen attack, sand electro-comdum blasting and 

measure-replaced explosion have been taken to control 

hydrogen embedment. 

Fernando A. Ribas Jr. [2006] the paper shows a 

critical review of different approaches for reciprocating 

compressors thermal a simulation. It is well stabled that a 

main part of the capability in small reciprocating 

compressors used for domestic refrigeration is associated 

with thermal effects, mainly reflected in terms of 

superheating. Therefore, the ability to optimize the 

compressor thermal behavior is crucial to raise its 

efficiency. In fact, there is a production that new compressor 

developments will be strongly depend on how effectively 

the thermal issue is operated. The goal of this paper is to 

shows an overview of variable numerical and experimental 

method currently implemented in the industry for 

compressor machine design. An elaborated theory of each 

method is presented, with practical and possible applications 

for the compressor analysis, along its major merits and 

demerits. Finally, some facts about new modern changes in 

this field are also presented. 

Weiqiang Zhao [2009] This paper presents the FEA 

approach for similar structures and creates an vibration 

properties simulation to a variable aero engine compressor 

blade-disc coupling system depend on this method. 

According to the predicted results the dynamic properties of 

the blade-disc coupling system are considered. The 

simulation methodology and results in this paper can be 

used for future study on optimal design and vibration safety 

system for the blade-disc coupling system. 

A. Rama Rao [2012] this paper represents the stage 

3 failed and causes huge amount of collateral distortion to 

the plant. The plant outcome results in heavier damage to 

the production company. The blade failure at base of the 

airfoil due to cyclic fatigue as evidenced by beach marks 

and microscopic striations on the leading edge of the blade. 
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Corrosion related pitting was also predicted on the leading 

edge fillet region on many blades of stage 3 and also on 

many blades of other stages.  

D. S. Aziaka [2014] the analysis shows the 

structural design of the IND100 axial compressor needs a 

multistage relationship between the thermodynamic, 

aerodynamic, mechanical design and structural analysis of 

the component. These design system, sometimes act in 

reverse, hence engineering balance is implemented within 

the desired design performance limitation. This paper 

presents the structural and concept design of a sixteen stage 

single shaft high pressure compressor of IND100 with a 

final pressure ratio of 12 and magnitude of 310 kg/s at 

ISOSLS conditions 

Lucjan Witek [2015] in this work the crack 

propagation analysis of the compressor blade of aero engine 

was predicted. During analysis of the blade with mechanical 

distortion were taken. In experimental analysis the blade 

was analyzed to resonant vibration. During transverse 

vibrations, a huge stress comes in the blade. Occurrence of 

stress causes the fatigue of material. Was predicted by using 

Finite Element Method   

Miroslaw WITOS [2015] the paper shows the 

method of reliable health diagnostic of compressor blades 

made of steel and titanium alloys. The methodology and 

analysis effects for identification of blade cracks have been 

described. Widely described are theoretical foundations of: 

 Blade modal analysis; 

 Operational blade load; 

 Influence of material crack and fatigue on blade 

modal characteristics; 

 Influence of modal characteristics dispersion on 

fatigue and service conditions. 

Sheik Ghouse [2015] in this computational work at 

predicted the flow behavior through a linear structure of 

compressor blades with the help of Computational Fluid 

Dynamics using the FLUENT software. An analysis has 

been made to analyze the boundary layer effect on the 

blades at different flow incidence angles and Reynolds 

numbers, based on flow inlet velocity and blade chord. 

VI. FINITE ELEMENT METHOD  

The finite element method (FEM) (its practical application 

often known as finite element analysis (FEA)) is a numerical 

technique for finding approximate solution of partial 

differential equation (PDE) as well as integral equation. The 

solution approach is based either on eliminating the 

differential equation completely (steady state problem), or 

rendering the PDE into an approximation system of ordinary 

differential equation, which are then numerically integrated 

using standard technique such as Euler’s method , Runge-

kutta, etc. 

In solving partial differential equations, the primary 

challenge is to create an equation that approximates the 

equation to be studied , but is numerically stable , meaning 

that error in the input and intermediate calculation do not 

accumulate and cause the resulting output to be 

meaningless. There are many ways of doing this, all with 

advantages and disadvantage. The finite element method is a 

good choice for solving partial differential equation over 

complicated domain (like cars and oil pipelines), when 

domain changes (as during a solid state reaction with a 

moving boundary), when the desired precision varies over 

the entire domain, when the solution lacks smoothness21. 

A. Finite Element Analysis 

FEA consists of a computer model of a material or design 

that is stressed and analyzed for specific results. It is used in 

new product design, and existing product refinement. A 

company is able to verify a proposed design will be able to 

perform to the client's specifications prior to manufacturing 

or construction. Modifying an existing product or structure 

is utilized to qualify the product or structure for a new 

service condition. In case of structural failure, FEA may be 

used to help determine the design modifications to meet the 

new condition. There are generally two types of analysis 

that are used in industry: 2-D modeling, and 3-D modeling. 

While 2-D modeling conserves simplicity and allows the 

analysis to be run on a relatively normal computer, it tends 

to yield less accurate results. 3-D modeling, however, 

produces more accurate results while sacrificing the ability 

to run on all but the fastest computers effectively. Within 

each of these modeling schemes, the programmer can insert 

numerous algorithms (functions) which may make the 

system behave linearly or non-linearly. Linear systems are 

far less complex and generally do not take into account 

plastic deformation. Non-linear systems do account for 

plastic deformation, and many also are capable of testing a 

material all the way to fracture.  

B. Finite Element Analysis Work 

FEA uses a complex system of points called nodes which 

make a grid called a mesh. This mesh is programmed to 

contain the material and structural properties which define 

how the structure will react to certain loading conditions. 

Nodes are assigned at a certain density throughout the 

material depending on the anticipated stress levels of a 

particular area. Regions which will receive large amounts of 

stress usually have a higher node density than those which 

experience little or no stress.  

VII. MODELING AND ANALYSIS 

The procedure for solving the problem is: 

 Create the geometry. 

 Mesh the domain. 

 Set the material properties and boundary 

conditions. 

 Obtaining the solution 

Finite Element Analysis of Compressor Blade 

Analysis Type- Modal and Harmonic analysis (Coupled 

field) 

A. Preprocessing 

Preprocessing include CAD model, meshing and defining 

boundary conditions. 

1) CAD Model 

Base width 21 

Blade height from base 55 

3Blade height 50 

Blade angle 50,120 

Blade thickness 20 

Table 1: Dimension of Compressor blade (All Dimension in 

mm & Degrees) 

http://www.sv.vt.edu/classes/MSE2094_NoteBook/97ClassProj/glossary.html#node
http://www.sv.vt.edu/classes/MSE2094_NoteBook/97ClassProj/glossary.html#mesh
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Fig. 1: CAD Model of Compressor blade 

 
Fig. 2: CAD Model of Compressor blade with 50 angle 

 
Fig. 3: CAD Model of Compressor blade with 80 angle 

 
Fig. 4: CAD Model of Compressor blade with 120 angle 

 
Fig. 5: CAD Model of Compressor blade with 160 angle 

VIII. RESULT ANALYSIS AND DISCUSSION 

Frequency along the Compressor blade with Different Blade 

angles and Materials 

A Modal - Harmonic analysis was carried out on 

four types of materials of 304 structural steel, Aramid 

reinforced polymer composites, Carbon fiber reinforced 

plastic and ti-6al-4v with different blade angles to determine 

the frequency distribution along the compressor blade of the 

different angle. Frequency distribution contours in case of 

blade angle of 50,120 for the two different profiles are shown 

in Figures, and the effect of different blade profiles on the 

frequency and modes distribution for various blade angles 

and materials are represented in the Figures. 

Modes Experimental Results Simulation Results 

7 774 774 

8 770 516 

9 750 580.5 

10 725 645 

11 700 709.5 

12 600 774 

Table 2: Validation Result of Compressor blade with 

Different Modes and Frequency. 

 
Fig. 6: Frequency and modes Distributions along the 

Compressor blade 
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Fig. 7: Seventh mode Frequency of Compressor blade. 

 
Fig. 8: Eighth mode Frequency of Compressor blade. 

 
Fig. 9: Ninth mode Frequency of Compressor blade. 

 
Fig. 10: Tenth mode Frequency of Compressor blade. 

 
Fig. 11: Eleventh mode Frequency of Compressor blade 
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structural 

steel 

Aramaid 
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polymer 

composite 

TI-6AL-

4V 

Carbon 

fiber 

reinforced 

plastic 

5° 
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de 

ang

le 

12° 

blad
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angl
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5° 

blad
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12° 

blade 
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5° 
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le 

12° 

blad
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e 

5° 

bla

de 

ang

le 

12° 

blad

e 

angl

e 

I 747 730 1376 1346 
767

.53 

119

4 

142

2 

139

1 

II 
280

5 

297

8 
4976 5302 

304

5.9 

484

1 

515

7 

549

4 

II

I 

458

5 

457

5 
8416 8403 

479

3.5 

747

7 

869

6 

868

6 

I

V 

937

8 

967

7 

1686

7 

1735

9 

994

9.2 

157

44 

174

58 

179

72 

Table 3: Natural Frequency of Compressor blade with 

Different blade angles and materials. 

NATURAL FREQUENCY 

8 

deg

ree

s 

Struc

tural 

Steel 

304 

Stainle

ss 

Steel 

Aramid 

Reinforced 

Polymer 

Composite 

TI-

6A

L-

4V 

Carbon 

Fibre 

Reinforced 

Plastic 

fre

que

ncy 

975.8

9 
940.06 1716.5 

980

.84 
1775.4 

4333.

6 
4181.8 7586 

434

1.5 
7850.5 

6001.

2 
5785.4 10535 

602

3.5 
10899 

6579.

8 
6409.4 11266 

648

9.9 
11684 

1631

3 
15738 28589 

163

55 
29581 

1997

3 
19452 34216 

197

08 
35484 

Table 5: Natural Frequency of Compressor blade with 

Different blade angles and materials 

NATURAL FREQUENCY 

16 

deg

ree

s 

Struc

tural 

Steel 

304 

Stainle

ss 

Steel 

Aramid 

Reinforced 

Polymer 

Composite 

TI-

6A

L-

4V 

Carbon 

Fibre 

Reinforced 

Plastic 

fre 2673. 2572.7 4718.1 269 4878.3 
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que

ncy 

8 3.3 

1093

0 
10548 19131 

109

49 
19798 

1126

5 
10966 19319 

111

23 
20032 

1592

3 
15351 27959 

159

84 
28924 

3453

5 
33609 59272 

341

20 
61457 

3991

6 
38482 70045 

400

55 
72468 

Table 6: Natural Frequency of Compressor blade with 

Different blade angles and materials 

 
Fig. 12: First mode Frequency of Compressor blade of 304 

Stainless steel 

 
Fig. 13: Second mode Frequency of Compressor blade of 

304 Stainless steel 

 
Fig. 14: Third mode Frequency of Compressor blade of 304 

Stainless steel. 

 
Fig. 15: Fourth mode Frequency of Compressor blade of 

304 Stainless steel. 

 
Fig. 16: First mode Frequency of Compressor blade of 

Carbon Fiber Reinforced Plastic. 

 
Fig. 17: Second mode Frequency of Compressor blade of 

Carbon Fiber Reinforced Plastic. 

 
Fig. 18: Third mode Frequency of Compressor blade of 

Carbon Fiber Reinforced Plastic. 
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Fig. 19: Fourth mode Frequency of Compressor blade of 

Carbon Fiber Reinforced Plastic. 

 
Fig. 20: 1st mode Frequency of Compressor blade of 8 

Degree Blade angle of 304 Stainless Steel 

 
Fig. 21: 2nd mode Frequency of Compressor blade of 8 

Degree Blade angle of 304 Stainless Steel 

 
Fig. 22: 3rd mode Frequency of Compressor blade of 8 

Degree Blade angle of 304 Stainless Steel 

 
Fig. 23: 4thmode Frequency of Compressor blade of 8 

Degree Blade angle of 304 Stainless Steel 

 
Fig. 24: 5thmode Frequency of Compressor blade of 8 

Degree Blade angle of 304 Stainless Steel 

 
Fig. 25: 6thmode Frequency of Compressor blade of 8 

Degree Blade angle of 304 Stainless Steel 

 
Fig. 26: 1stmode Frequency of Compressor blade of 8 

Degree Blade angle of Aramid Reinforced Polymer 

Composite 
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Fig. 26: 2nd mode Frequency of Compressor blade of 8 

Degree Blade angle of Aramid Reinforced Polymer 

Composite 

 
Fig. 27: 3rd mode Frequency of Compressor blade of 8 

Degree Blade angle of Aramid Reinforced Polymer 

Composite 

 
Fig. 28: 4th mode Frequency of Compressor blade of 8 

Degree Blade angle of Aramid Reinforced Polymer 

Composite 

 
Fig. 29: 5th mode Frequency of Compressor blade of 8 

Degree Blade angle of Aramid Reinforced Polymer 

Composite 

 
Fig. 30: 6th mode Frequency of Compressor blade of 8 

Degree Blade angle of Aramid Reinforced Polymer 

Composite 

 
Fig. 31: 1st mode Frequency of Compressor blade of 8 

Degree Blade angle of Carbon Fibre Reinforced Plastic 

 
Fig. 32: 2nd  mode Frequency of Compressor blade of 8 

Degree Blade angle of Carbon Fibre Reinforced Plastic 

 
Fig. 33: 3rd mode Frequency of Compressor blade of 8 

Degree Blade angle of Carbon Fibre Reinforced Plastic 
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Fig. 34: 4th mode Frequency of Compressor blade of 8 

Degree Blade angle of Carbon Fibre Reinforced Plastic 

 
Fig. 35: 5th mode Frequency of Compressor blade of 8 

Degree Blade angle of Carbon Fibre Reinforced Plastic 

 
Fig. 36: 6th mode Frequency of Compressor blade of 8 

Degree Blade angle of Carbon Fibre Reinforced Plastic 

 
Fig. 37: 1ST mode Frequency of Compressor blade of 8 

Degree Blade angle of TI-6AL-4V 

 
Fig. 38: 2nd mode Frequency of Compressor blade of 8 

Degree Blade angle of TI-6AL-4V 

 
Fig. 39: 3rd mode Frequency of Compressor blade of 8 

Degree Blade angle of TI-6AL-4V 

 
Fig. 40: 4th mode Frequency of Compressor blade of 8 

Degree Blade angle of TI-6AL-4V 

 
Fig. 41: 5th mode Frequency of Compressor blade of 8 

Degree Blade angle of TI-6AL-4V 
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Fig. 42: 6th mode Frequency of Compressor blade of 8 

Degree Blade angle of TI-6AL-4V 

 
Fig. 43: 1st mode Frequency of Compressor blade of 16 

Degree Blade angle of 304 Stainless Steel 

 
Fig. 44: 2nd mode Frequency of Compressor blade of 16 

Degree Blade angle of 304 Stainless Steel 

 
Fig. 45: Comparison of Natural Frequency and modes 

Distributions along the Compressor blade of with Different 

Material 

 
Fig. 46: Comparison of Natural Frequency and modes 

Distributions along the Compressor blade of with Different 

Material 

 
Fig. 47: Comparison of Natural Frequency and modes 

Distributions along the Compressor blade of with Different 

Material 

 
Fig. 48: Comparison of Natural Frequency and modes 

Distributions along the Compressor blade of with Different 

Material 

 
Fig. 49:  Natural Frequency and modes Distributions along 

the Compressor blade of 304 Structural steel with Different 

blade angles 
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Fig. 50:  Natural Frequency and modes Distributions along 

the Compressor blade of Aramaid reinforced polymer 

composite with Different blade angles. 

 
Fig. 51: Natural Frequency and modes Distributions along 

the Compressor blade of TI-6AL-4V with Different blade 

angles 

 
Fig. 52:  Natural Frequency and modes Distributions along 

the Compressor blade of Carbon fiber reinforced plastic 

with Different blade angles. 

IX. CONCLUSION 

The current analysis has presented a study of natural 

frequency characteristics of a compressor blade of different 

profiles. Coupled-field analysis was carried out on 304 

structural steel, Aramid reinforced polymer composites, 

carbon fiber reinforced plastic and ti-6al-4v system. The 

effect of blade angle profiles of the compressor blade with 

angle 50 ,80 and 120 ,160 on the natural frequency and 

modes of different materials effects distribution along the 

compressor blade was studied. From the analysis of the 

results, following conclusions can be drawn. 

A. Influence of different Blade profiles 

 The natural frequency along the blade profile is found 

to be maximum of the Carbon fiber reinforced plastic 

material profile with blade angle 50,120,80,160 and 

increases along the length up to the blade for all the two 

profiles. The frequency distribution along the end of a 

blade and tip of a blade is maximum at second and third 

mode of natural frequency analysis is maximum in the 

case of different blade angle profile  

 The magnitude of the vibration is minimum in the case 

of Carbon fiber reinforced plastic material profile with 

blade angle 50,120,80,160. The nature of the natural 

frequency is maximum near its tip in 3rd and 4th,6th  

mode  

 The nature of the natural frequency is maximum near its 

end of blade and changes with respect to blade profile 

towards the tip of the blade for all the modes of natural 

frequency. 

 In a comparison with the 304 structural steel, Aramid 

reinforced polymer composites, carbon fiber reinforced 

plastic and ti-6al-4v material resulted in higher 

frequency characteristics close to the end of the blade 

for a different blade angle profile. The natural 

frequencies are greater on carbon fiber reinforced 

plastic than the comparison of all four materials for all 

the two profiles of blade. 

B. Influence of varying the blade angle 

 The frequency distribution along the length of the 

compressor blade for all the profiles increases with an 

increase in the blade angle. 

 The natural frequency stress distribution along the end 

and tip of a blade increases with a change in the blade 

angle. 

 From natural frequency (Modal analysis) contours 

presented, it is found that carbon fiber reinforced plastic 

material, leads to higher frequency value than other 

materials with different blade angles profiles. 

 The comparative results for selected parameters showed 

that the natural frequency characteristics of the 

compressor blade of carbon fiber reinforced plastic 

material is best for a different angle profile with 

50,120,80,160, the operating parameter. Blade with 

120,160 angle profile is nearly as economic as the 

profile of minimum material requirement and the 

construction cost is also less compared with other blade 

profiles. Hence 120 & 160 profile is attractive because 

for higher frequency at last mode it requires much less 

volume than other profile. 
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