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Abstract— The surface roughness measurement is done for 

detect analysis and is measured interms of surface profile 

(Ra). The bio fuels are chemical fuels as the fossil fuels and 

generate heat to perform mechanical work, hence, are the 

most desirable alternative to the fossil fuels. In the present 

work, the surface roughness of the IC Engine components has 

been recorded for diesel and blend of 70% Diesel+ 30% 

Hippe oil. The use of the blend of 70% Diesel+30% Hippe oil 

has better tribological properties of the IC Engine 

components as compared to the diesel as a fuel. Hence blend 

of 70%Diesel+30% Hippe oil could be used as an alternative 

bio-fuel to reduce the pollution effects and material wear of 

the components. 
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I. INTRODUCTION 

The IC engine is one of the important and essential power 

trains for the economical growth and prosperity. Internal 

Combustion engine (IC engine), on combustion of fossil fuel 

high pressure and high temperature gases makes the piston to 

move. This reciprocating motion is converted into rotary 

motion for applications in industry, power generation, 

automotives and marine applications. Chemical energy of the 

fuel is converted into mechanical energy in the process of 

conversion of energy. Tribology is the branch of engineering 

of studying interacting surfaces in relative motion of two 

mating surfaces. Friction, wear and lubrication are the fields 

of interest in the study of tribology. When two mating 

surfaces moving under the force, the actual material removal 

takes place which results in reduction in the material. This 

leads to the error in operation. Lubrication is the act of 

protection against friction and is essential for minimized 

sliding friction. 

II. LITERATURE SURVEY 

The literature review has been carried out to understand the 

previous research on IC engine performance studies using 

alternative fuels. The contributions of the researchers have 

been discussed in the following paragraphs. 

1) Wang Wenzhong et.al [1]  used the method of reduced 

reynold’s equation to find contact pressure in 

hydrodynamic lubrication of contact regions of piston 

and cylinder. They found that piston and piston ring 

lubrication are the main factors which affect the 

performance of IC engine. 

2) M I NWAFOR, [2] investigated the diesel engine knock. 

Many factors have been identified to note the knock 

characteristics of dual fuel engines. The factors were 

ignition delay, engine speed and load, gas flow rate and 

turbulence. 

3) A.S. Ramadhas et.al [3] have discussed the use of 

vegetable oils as alternative fuels for diesel engines. 

They found that vegetable oils are less polluting than 

fossil fuels. They discussed characterization of vegetable 

oils and environmental work in different countries. 

4) Avinash Kumar Agarwal, [4] studied on biofuels 

(especially alcohols and biodiesel). The effect of biofuels 

on the performance and emission of IC engines was 

investigated. The use of vegetable oils as biodiesel has 

been presented. Blending of biodiesel of any proportion 

with diesel was tested on IC engine performance and 

emissions. They also studied the economic feasibility of 

biodiesels. 

5) Maro JELIĆ et.al [5] have developed the numerical 

simulations in modelling IC engine processes along with 

the thermodynamic second law analysis. They achieved 

lower values of fuel consumption and emissions. 

III. METHODOLOGY 

In the present study, the mechanical property viz., the wear of 

the piston, piston ring and cylinder liner is investigated. The 

experiments have been conducted using diesel and then the 

fuel is blended with Hippe oil. The details of the study is 

given in the Table 1.   

Case No % of Diesel % of Hippe Oil 

1 100 0 

2 70 30 

Table 1: Details of Fuels Used for the Investigation 

 The duration of test is considered for 2 hours, 4 

hours and 6 hours run of the engine. The corresponding 

readings of surface roughness (Ra) values of the piston, piston 

ring and cylinder liner have been recorded by using the 

surface measurement test equipment. The measuring points 

considered at top dead center (TDC), bottom dead center 

(BDC) and mid of TDC and BDC (MID). 

IV. RESULTS AND DISCUSSIONS 

The results of the test using Hippe (M30) Bio diesel have 

been tabulated for the Ra values considering the conditions of 

100% Diesel (B0) and blend of 70%Diesel + 30% Hippe oil 

(M30) and the positions of the measurements for different 

components of the IC Engine are as follows:  

1) Cylinder liner – five circumferential points at TDC, 

MID, BDC positions. 

2) Piston – two positions on the TDC, two positions on the 

land and two positions on the skirt. 

3) Piston rings - five circumferential points for two 

compression rings. 

 The data pertaining to the Ra values for Cylinder 

liner positions are tabulated in Table 2. The average of five 

circumferential measurement points is taken to plot the 

variation of Ra values and is shown in the Figure 1. 
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Cylinder Liner 

Positions 

Ra values in microns 

2 Hrs (B0) 2 Hrs (M30) 4 Hrs (B0) 4 Hrs (M30) 6 Hrs (B0) 6 Hrs (M30) 

Liner TDC 0.415 0.375 0.469 0.377 0.37 0.311 

Liner MID 0.204 0.192 0.244 0.215 0.27 0.205 

Liner BDC 0.694 0.571 0.785 0.574 0.573 0.513 

Table 2: Ra values for Cylinder liner positions (B0 and M30) 

 
Fig. 1: Comparison of Ra values for liner positions (B0 and M30) 

 From the Figure 1, it can be concluded that Ra value 

of 0.192 microns is minimum at liner   MID-2 Hrs run with 

Hippe (M30). 

 The data pertaining to the Ra values for piston are 

tabulated in Table 3. The average of two measurement points 

is taken to plot the variation of Ra values and is shown in the 

Figure 2. 

Piston 

Positions 

Ra values in microns 

2 Hrs (B0) 2 Hrs (M30) 4 Hrs (B0) 4 Hrs (M30) 6 Hrs (B0) 6 Hrs (M30) 

Piston TDC 0.566 0.49 0.478 0.261 0.37 0.287 

Piston Land 0.366 0.241 0.243 0.201 0.27 0.198 

Piston Skirt 0.652 0.331 0.236 0.209 0.573 0.200 

Table 3: Ra values for piston positions (B0 and M30) 

 
Fig. 2: Comparison of Ra values for piston positions (B0 and M30) 

From the Figure 2, it can be concluded that Ra value of 0.198 

microns is minimum at Piston land -4 Hrs run with Hippe-

(M30). 

The data pertaining to the Ra values for piston rings are 

tabulated in Table 4. The average of two measurement points 
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is taken to plot the variation of Ra values and is shown in the 

Figure 3. 

Piston 

Rings 

Ra values in microns 

2 Hrs (B0) 2 Hrs (M30) 4 Hrs (B0) 4 Hrs (M30) 6 Hrs (B0) 6 Hrs (M30) 

Ring 1 0.73 0.09 0.72 0.039 0.086 0.049 

Ring 2 0.65 0.101 0.37 0.09 0.134 0.059 

Table 4: Ra values for piston rings (B0 and M30) 

 
Fig. 3: Comparison of Ra values for piston rings (B0 and M30) 

From the Figure 3 it can be concluded that Ra value of0.039 

microns is minimum for piston ring1 -4Hrs run with Hippe-

(M30). 

V. CONCLUSION 

 The wear test reveal the effect of the combustion of diesel 

and blend of 70% Diesel+30% Hippe oil on the wear of the 

materials of the IC Engine components viz., piston, piston 

rings and cylinder liner. In the present study the surface 

roughness of the IC Engine components has been recorded 

for diesel and blend of 70% Diesel+30% Hippe oil. The use 

of the blend of 70% Diesel+30% Hippe oil has better 

tribological properties of the IC Engine components as 

compared to the diesel as a fuel. Hence the blend of 70% 

Diesel+30% Hippe oil could be used as an alternative bio-fuel 

to reduce the pollution effects and material wear of the 

components. 
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