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Abstract— The API 5L X65 steel is widely used as one of 

the most economical and safe ways of transporting oil and 

gas. API 5L X65 have a wide range desirable properties 

which are use in different industries. The API 5L X65 steel 

is classified as a high resistance and low alloy steel, which 

presents low carbon content, less than 0.30%, good tenacity 

and weldability. Pipelines for petroleum industry 

applications are constructed according to the American 

Petroleum Institute technical specifications .This steel is 

used in construction of long-distance, high-pressure 

transportation pipelines that need to show the best 

combination of strength and hardness to support high 

internal pressures This paper presents an evaluation of effect 

of electrical energy on the most important properties of steel 

API 5L X65 such as yield strength, ultimate tensile strength, 

hardness and impact energy .These properties are most 

important parameter of designing and manufacturing of 

bicycle frame .Steel API 5L X65 is one of the most 

economical low carbon steel. 

Keywords: Steel API 5L X65, Tensile Strength, Impact 

Energy 

I. INTRODUCTION 

In this paper we are going to study of mechanical properties 

using welding process. Steel API 5L X65 is important usage 

because of which characteristics which is high strength 

stiffness to weight ratio, good corrosion resistance, good 

formability. It has been the best candidate to replace costlier 

material like steel and aluminium in bicycle frame because it 

has the same mechanical properties and low cost as compare 

to steel and aluminium .The choice of material is influenced 

by the requirement to reduce the economy of bicycle frame. 

Welding is permanent joining process  used to join different 

materials like metals ,alloys or plastics, together at their 

contacting surfaces by applications of heat and pressure 

.During welding  the workpieces to be joined are melted at 

the interface and after solidification a permanent joint can 

achieved. Sometimes a filler material is added to form a 

weld pool of molten material which after solidification 

shows strong bond in joint weld ability of a material 

depends on different factors like the metallurgical changes 

that occurs welding changes in hardness in weld zone due to 

rapid solidification extend of oxidation due to reaction of 

materials with atmospheric oxygen and tendency of crack 

formation in the joint position. 

II. OBJECTIVE 

1) To reduce the cost of bicycle frame.  

2) To study the effect of voltage and current on the 

mechanical properties of steel API 5L X65.  

3) To compaire the  mechanical properties of API 5L X65 

with other materials used for bicycle frame.  

III. FINDINGS 

1) New material for designing and manufacturing of 

bicycle frame is found with required properties.  

2) Due to steel API 5L X65 the cost of bicycle frames has 

been reduced.  

IV. CASE STUDY 

Materials used for bicycle frame 

Name of 

Material 

Young’s 

modulus(E) 
Sut 

Cost 

(/kg) 

Density 

(gm/cm3) 

SteelMedium 

Carbon 

CrMo(AISI) 

200 

200 

520 

142 

346 

400 

7.85 

7.85 

Al alloy 

2024-T4 

6061-T6 

7075-T6 

 

73.1 

68.9 

71.1 

 

470 

310 

570 

 

750 

380 

350 

 

2.78 

2.7 

2.8 

Magnesium 44 248 2100 1.738 

Titanium 

Alloy 

IMI 125 

IMI 318 

 

105-120 

105-120 

 

540 

1000 

 

1228 

1500 

 

4.43 

4 

V. EXPERIMENTAL PROCEDURE 

Parent material –Steel API 5L X65 

Material API 5L X65 Medium Carbon Steel 

C 0.094 0.27588 

Si 0.195 0.21646 

Mn 1.420 0.52829 

P 0.011 0.08671 

S 0.004 0.06229 

Cr 0.19 0.07784 

Ni <0.0025 0.09356 

Mo 0.003 0.00932 

Al 0.34 0.00022 

Cu 0.009 0.19824 

Co 0.004 0.007 

Ti 0.005 0.0013 

Nb 0.034 0.00078 

V 0.003 0.00110 

W 0.0070 0.0103 

Sn 0.009 0.2547 

B 0.0014 - 

1) Welding procedure 

Ten samples each of tensile, impact and hardness were 

prepared. The samples for tensile, impact and hardness were 

divided into five sets of which four sets were cut into two 

parts and welded together at the chosen welding current and 

voltage. The material was machined on the lathe machine 

into tensile and impact samples while hand hack saw was 
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used to prepare the hardness test. The samples for tensile, 

impact and hardness tests were divided into five sets (two 

samples for each variable) for the various welding 

conditions. All the samples except the control sample for 

each of the tests were cut into two and welded together by 

metal inert gas welding process.  Before welding, the edges 

of the test piece to be joined were prepared by filling and 

cleaning of the surface to obtain a good weld. The selected 

Conditions for the welding operations are as follows: At 

constant voltage; the welding current was varied as I1 = 75 

A and I2 = 100 A. At constant current; the welding voltage 

was varied as: V1 = 25 V and V2 = 30 V. In order to obtain 

a stable arc, good protective atmosphere, and reduce spatter, 

welding was first carried out on a rough sample before 

transferring it to the work piece. 

2) Mechanical Tests 

a) Tensile test:  

The welded samples were tested for tensile strength using 

the Ultimate tensile machine. The edges of the test samples 

were fitted into the jaws of the testing machine and 

subjected to tensile stresses until the sample fractured.. This 

is used in determining the strength and stiffness of the 

materials. 

b) Impact test 

 The impact test was carried out using the Charpy impact 

machine. The test piece is supported at each end while 

notched at the mid-point between the two supports. The 

notch is on the face directly opposite to where the pendulum 

strikes the test piece. The V-notch was 2 mm deep and of 

angle 45°. The energy absorbed in breaking the test piece is 

measured in joules. The ability of the material to withstand 

the applied load is referred to as toughness 

c) Hardness test  

Hardness test was carried out using Brinell hardness testing 

machine. The surface was first polished and diamond 

indentor was used to make dent on the polished surface and 

the diameter of the dent measured. 

3) Filler Material Used For steel API 5L X65: 

Shielded Metal Arc Welding (SMAW) used for steel API 5L 

X65.it is also known as manual arc welding. 

VI. CONCLUSION 

In this project we have concluded that t\ price of bicycle 

frame is reduced by using material Steel API 5L X65 as 

compared to the current materials used for bicycle frame. 

Mechanical properties such as tensile strength , yield 

strength , young’s modulus , density, is same as current 

materials used for bicycle frame. 

  Filler material used for welding process: E7018MG. 

Type of welding selected: shielded metal arc welding. 
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