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ABSTRACT 
 
The research to know strong influence of current welding 
machine to mechanical denaturing of ship plate steel 545c by 
thickly 10mmmaterial ship plate steel 545c which is including 
difficult welding because it rate carbon (c) high relative effect of 
the highness hence result of welding prefer crack (fragile)the 
study is conducted with of welding machine with current 185 A 
to 225 A speed type and diameter electrode is same, but used high 
current. Result that welding ship plate steel with thick 10mm is 
welding by high current will become hard strong but fragile (easy 
to crack).Otherwise treatment with preheating will able to prevent 
crack of welding, because preheating process is good for 
minimizing to rated cooler welding result. 
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NOMENCLATURE 
API American Petroleum Institute 

 Temperature Difference in and out 
 Thermal Expansion 
 Anchor Length 
 Expansion 
 Pressure Force 
 Friction Force 
 Design Compressive Strain 

 Critical Strain 

 
 
1.0 INTRODUCTION 
 
Construction with metal at the present time involves many 
elements, particularly the field of welding because the weld joint 
design is one of making connections that technically requires high 
skills for welding in order to obtain a connection with good 
quality. The scope of the use of welding techniques in the 
construction of a very broad include shipbuilding, bridge,pressure 
vessels, transportation, rail, pipelines and so forth.In choosing a 
welding process should put emphasis on the most appropriate 
process for each - each existing welded joints on the construction. 
In this case essentially a high-efficiency, low cost, energy savings 
and energy savings as far as possible.In this study used welding 
electric welding with wrapped electrodes. It is Sagnat closely 
related to electric current, toughness, welding defects, and cracks 
which generally have a fatal effect on the safety of welded 
construction.Being S45C carbon steel (0.45%) in its application is 
widely used as a pressure vessel, a concrete mixer or skin on the 
ship, where one of the fabrication process is the electric arc 
welding (SMAW), while types bahann this steel has properties 
that are difficult to weld remember carbon content is relatively 
high.Because of the high carbon content welding is done this will 
cause cracks on certain thickness and distortion. Cracks caused 
because they can not control the emergence of martensite on 
cooling rate of air. For it on a thick slab heating needs to be done 
early so that we can reduce the rate of cooling that occurred. 
 
 
Method of Research 
    This  research will be start  based on Flow-Chart 
     namely ; 
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2.0 INFLUENCE RESULT OF ELECTRIC OF 
WELDING   
 
2.1 The effect of the welding heat (HAZ) on the 
workpiece 
 
The rate of energy received by the workpiece due to heat from the 
electric arc has a very important influence on the metallurgical 
properties of the material. heat distribution on the base metal is 
strongly influenced by temperature and welding speed. As 
mentioned above, after welding is done there will be an area that 
is known as the influence of heat, or better known as the HAZ 
(heat affected zone) where this area changes the microstructure 
and mechanical properties of the parent metal. 
 
2.2 Tensile testing 
 
Tensile test is widely used to provide basic information about the 
strength of the material and as a basic test for the determination of 
material specification, process this test aims to determine the 
tensile strength of the test specimen. tensile test for tensile 

strength of the weld area is intended to determine whether the 
strength of the weld has the same value, lower or higher than the 
group of raw materials, tensile test is intended to determine how 
much the strength and where were the rupture strength of a weld 
joint. loading tensile loading is given to the object by providing a 
tensile force in the opposite direction at one end of the body 
 
2.3 Hardness testing 
 

Hardness is one of the mechanical properties of a material. 
hardness of a material must be known in particular for the 
material in use will encounter friction (frictional force) and 
judged by the size of the mechanical properties of the 
materials obtained. There are three types of hardness 
measurements, namely: 

1. Scratch hardness 
2. Indentation hardness 
3. Rebound or dynamic hardness 
in the midst ofthree types of indentation hardness above is 

only the most frequently used 
whereas the type of indentation hardness are: 
1. Brinellhardness 
2. MayerHardness  
3. Vickers Hardness 
4. Rockwell hardness 
5. Micro Hardness 

in the midst offive types of testing above that will be used 
in this research that rockwell hardness. 

 
 
3.0 RESEARCH LOCATION 
 

Tensile test performed in a lab mechanical engineering 
mechanics HasanuddinUniversity. Hardness test performed in 
mechanical engineering metallurgy lab HasanuddinUniversity. 
 
4.0 RESULTS AND DISCUSSION 
 
4.1 Tensile strength test results 
 

Tensile drag conducted to determine the mechanical 
properties of the steel material as test material in this study. 
Results of tensile testing in general is strength parameters 
(tensile strength and yield strength) parameters of plasticity or 
the tenacity shown by the percentage of elongation and 
contraction percentage reduction in cross-section 

Using a tensile testing machine 20ton load test on the 
scale. Test specimens consisted of tensile test for tensile 
strength and tensile strength steel welding area SMAW 
welding results with E7018 electrode diameter of 4mm. 

Maximum tensile strength is the highest The capacity 
limit of an object or metal in accepting the burden of gravity, 
until it reaches the point P (proportionality limit) limit of 
proportionality. After that the length ensued as a result of the 
addition of another point load proportional. The addition of 
the same weight would produce greater the length. Maximum 
tensile strength can be seen match the following table: 

 
 

Start 

Preparing a sample of ship plate steel

Selected & determinand of ship plate 
steel

Testing of steel plate before welding 

Results of testing steel plate  before 
welding proces 

Results of testing after  welding proces 

Results & Discussion 

Testing of steel plate after welding 
proces 
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Table 1: Tensile strength test results 

 

No Sample 
Code 

Max load 
(kg/mm2) Area Fault  

1 A.1 9327.217 Sample Parent 
2 A.2 9531.091 Area HAZ 
3 A.3 9378.186 AreaWeld 
4 A.4 9734.964 Area HAZ 

 

Figure 1 : Tensile Strength test results 
 

4.2 Hardness test results 
 

Data from the test results hardness high hardness values 
obtained in the welding area 214.8 Hrc, for the parent 
metal area decreased by 59.7 Hrc while for areas HAZ 
(heat affected zone) decreased levels of violence higher 
than the parent metal area which is equal to 102.7 Hrc 

 
Table 2 : Hardness test results 

 
Hardness Test Specimen Data (HRc) 

No Sample  Parent Sample Welded  HAZ 
B1 38.9 53.8 28 
B2 39.1 53.0 27.8 
B3 38.7 54.7 28.0 
B4 38.4 53.3 28.3 

 
 

 
Figure 2: Hardness test results 

 
 
5.0 CONCLUSION 
 
Tensile strength test results showed specimen A4 which has a 
tensile strength greater that 9734,964 kg / mm2 and the highest 
hardness value contained in the welding specimen is 214.8 Hrc 
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