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 Construction using metal at the present time involves many elements, 
especially the field of welding engineering for welded joints is one of 
making connections that technically requires a high skill for welding, in 
order to obtain a connection with good quality. This study aims to 
determine the effect of variations in flow and the electrode on the 
distribution of hardness and microstructure in welding Stainless Steel 
AISI 304 seam type used is a double hem V with an angle 45. In this 
study used current and electrode diameter different, current used is 85 
A, 95 A, 105 A, 115 A and the diameter of the electrode used is 2.6 
mm and 3.2 mm, the type of weld used is Shielded Metal Arc welding 
(SMAW). Tests used in the form of micro hardness testing and photo. 
Based on the research results obtained hardness values were highest 
at 3. 2 mm electrodes with a current 85 A (85.86 HRB). It should be 
used in these premises welding electrode diameter of 3.2 mm and a 
flow of 85 A, because it has the highest hardness value than when 
using an electrode diameter of 2.6 mm. For testing photo that the 
greater the flow and diameter are used in welding will be more and 
more also the occurrence of porosity. 
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1. INTRODUCTION 

 
Welding in the construction field is very widely used, including bridge construction, shipping, the 
body industry, etc(Maulana, 2017). In addition to welding construction, it can also be used to weld 
metal defects in metal casting results, thickening the wear (Bachtiar, 2016). In simple terms it can 
be interpreted that welding is a process of joining two metals to the point of recrystallization of the 
metal either using added materials or not and using heat energy as a liquefaction of the material 
being welded (Saputra & Syarief, 2014). The definition of welding according to Widharto (2003) is 
one way to connect solid objects by melting them through heating (Anggaretno et al., 2012). Based 
on the definition of the Deutche Industrie Normen (DIN) welding is a metallurgical bond at the 
connection of a metal or metal alloy which is carried out in a melted or liquid state (F. Putri, 2009) 
(Saputra & Syarief, 2014). Wiryosumarto and Okumura (2004) stated that welding is the local 
joining of several metal rods using heat energy (Maghfiroh et al., 2020). The joining of two metals 
into one is done by heating or melting (Hamid, 2016), where the two ends of the metal to be joined 
are melted or melted with an arc flame or heat obtained from an electric arc (burning gas) so that 
the two ends or metal planes are strong mass fields and are not easily separated (Bhirawa, 2021). 
At least there are currently about 40 types of welding (Bachtiar, 2016). Of all these types of 
welding, only two are the most popular in Indonesia, namely welding using an electric arc (Shielded 
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metal arc welding / SMAW) and carbide welding (Oxy acetylene welding / OAW) (Helanianto et al., 
2020). Until now, there are many classification methods used in the welding field, this is because 
there is no agreement in this regard (Maukar, 2019). Conventionally, these classification methods 
can be divided into two parts, namely: (Kosasih et al., 2020): (1) Based on the welding method, (2) 
Based on the energy used. 

Welding based on the classification of working methods can be divided into three groups, 
namely liquid welding, press welding and desoldering. Liquid welding is a welding method in which 
the object to be joined is heated until it melts with a heat energy source. The most widely used 
welding methods are liquid arc welding (electric arc welding) and gas. There are 4 types of electric 
arc welding, namely arc welding with wrapped electrodes, gas arc welding (TIG, MIG, CO2 arc 
welding), arc welding without gas, and submerged arc welding. Types of wrapped arc welding 
electrodes, one of which is SMAW welding (Shielding Metal Arc Welding). 

DC current welding machine can be used in two ways, namely straight polarity and reverse 
polarity. A straight polarity DC welding machine (DC-) is used when the melting point of the parent 
material is high and the capacity is large, the electrode holder is connected to the negative pole 
and the base metal is connected to the positive pole, while the reverse polarity DC welding 
machine (DC+) is used when the melting point of the material is low mains and small capacity, the 
electrode holder is connected to the positive pole and the base metal is connected to the negative 
pole. The choice when using DC of negative or positive polarity is primarily determined by the 
electrode used. Some SMAW electrodes are designed to be used only DC- or DC+. Other 
electrodes can use both DC- and DC+. The E7018 electrode can be used on reverse polarity DC 
(DC+). This welding uses E7018 electrodes with a diameter of 3.2 mm, so the current used ranges 
from 115-165 Amperes. With this current interval, the welding produced will be different (Soetardjo, 
1997). Not all metals have good weldability. Materials that have good weldability include low alloy 
steels. 

These steels can be welded by enveloped electrode arc welding, submerged arc welding and 
MIG welding (noble gas metal welding) (Soleh et al., 2017). Low alloy steels are commonly used 
for thin plates and general construction (Sobirin et al., 2019). In ferritic stainless steel produces low 
toughness after welding. This is because the microstructure in the HAZ which is close to the weld 
metal undergoes roughening or excessive grain growth that can trigger cracks especially if welding 
thick plates (>25 mm) (Tristanta, 2007). For this reason, in the welding process, it is necessary to 
pay attention to several welding process parameters related to the quality of the weld such as 
voltage and current used, welding speed, use of appropriate electrodes, and so on (Rozy, 2021). 
One of the most important mechanical properties in welding is hardness (Syahrani et al., 2017). 
Based on the above background, this research takes the title: "Analysis of SMAW Welding Results 
on Stainlees Steel 304 With Variations in Current and Electrode Diameter" (Tarigan, 2016). 

The specific objectives of this study are: (1) To determine the effect of variations in current and 
electrode diameter on hardness with AISI 304 Stainless Steel material on SMAW welding results. 
(2) To determine the effect of variations in current and electrode diameter on the microstructure of 
AISI 304 Stainless Steel material on SMAW welding results. (3) To determine the quality of welded 
joints with AISI 304 Stainless Steel material on SMAW welding results. 

 
2. RESEARCH METHOD 

 

The research method is a method used in research, so that the implementation and results of 
research can be justified scientifically (Zaluchu, 2020). This study uses an experimental method, 
which is a way to find a causal relationship between two influential factors (JaeDun, 2011). 
Experiments were carried out in the laboratory to obtain data on the effect of welding currents and 
electrodes on hardness and metallography in SMAW welding with AISI 304 Stainless Steel as the 
test material (Yustiasih Purwaningrum, 2021). 
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2.1 Research Steps 
 

The method of the steps carried out in this research are as follows: (1) Literature Study, the 
literature study is carried out by studying the appropriate literature, so as to facilitate the research 
process and research data analysis (AE Putri, 2019). (2) Welding Process, to carry out the welding 
process in this research, there are several stages that must be carried out, namely: (1) Preparation 
of tools, (2) Determination of Ampere Meters (3) Welding Process, the steps taken in the welding 
process are : (4) Prepare the DC SMAW welding machine according to the reverse polarity 
installation. (5) Preparing the workpiece to be welded on the welding table (Azwinur et al., 2017). 
(6) Welding position using horizontal or underhand welding position and zigzag pattern electrode 
movement (Noya & Hadi, 2019). (7) Welding position using the welding position above the head 
and electrode movement pattern C (8) The seam used is an open V seam, with an angle of 450, 
with a gap width of ±5 mm. (9) Prepare the electrodes according to the current and plate thickness, 
in this study selected electrodes of type E308L and type of electrodes E309L (10) Adjusting the 
ampere meter used to measure the current that has been determined, then one of the clamps is 
clamped on the cable used to clamp electrode (Pradana, 2018). The welding machine is turned on 
and the electrodes are scratched until they light up. Ampere meter is set to a predetermined 
number (Umartono & Latif, 2019). Next, the welding of the specimens was started. (3) Research 
methods, analysis and discussion are carried out on the results of the tests carried out. The test 
results analyzed are as follows (Imron, 2019): (1) Hardness Test, (2) Micro Photo. 
 
3. RESULTS AND DISCUSSIONS 

 
3.1. Introduction 

 

This chapter will discuss the results of the tests carried out on the specimens, after carrying out the 
stages as in the research methodology, the test values are obtained. 
 
3.2. Test Result 

The test results in this study include the results: (1) Hardness Test (Hardness test), (2) 
Metalography (micro photo). 
 
3.3. Hardness Test Results 

Hardness testing of Aisi 304 stainless steel specimens uses the Rockwell Hardness Test method, 
how to test hardness using an Equatip Hardness Tester, the test results are directly printed on the 
monitor, the sample is measured up to five times and the average is taken. 

Table 1. Hardness value (HRB) with electrode E 308L diameter 2.6 mm 

 
 
From the table above, it can be seen that the hardness value (HRB) with an E308L electrode with a 
diameter of 2.6 mm is the highest average hardness value for a specimen with a current of 95 A is 
84.58 HRB while the lowest average hardness value is a specimen with a current of 115. A is 82.91 
HRB. 
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Figure 2. Graph of the average hardness value (HRB) with an E 308L electrode with a diameter of 3.2 mm 

 
From the graph above, it can be seen that the hardness value with the E 308L electrode with a 
diameter of 3.2 mm is the highest average hardness value for a specimen with a current of 85 A is 
85.86 HRB while the lowest average hardness value for a specimen with a current of 115 A is 
81.18 HRB. 
 
3.4. Microstructure Observation Results 

Observations of the microstructure were carried out to determine the microstructure and grain size 
so as to determine the changes and phenomena that occurred in the welds. 

Table 2. Specimen specifications 

 
 

 
Figure 4. Microphotographs with E 308L electrodes with a diameter of 2.6 mm and a current of 85 A 

 
The results showed that the specimens used in SMAW welding experiments using Stainless Steel 
Aisi 304 with E308L electrodes with a diameter of 2.6 mm with a current variation of 85 A, will 
produce microstructures in the form of ferrite (light areas) and pearlite (dark areas), microstructures 
ferrite is more dominant than ferlite microstructure. Black spots are a form of of shrinkage of the 
weld meat which is called porosity. In the picture the porosity contained in the specimen is quite 
small. 
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Figure 5. Microphotographs with E 308L electrodes with a diameter of 2.6 mm and a current of 95 A 

 
The results showed that the specimens used in SMAW welding experiments using Stainless Steel 
Aisi 304 with E308L electrodes with a diameter of 2.6 mm with a current variation of 95 A, will 
produce microstructures in the form of ferrite (light areas) and pearlite (dark areas). The felrite and 
ferrite grains are larger and the guides are more homogeneous. Black spots are 
This form of shrinkage of the weld is called porosity. In the figure the porosity contained in the 
specimen is quite large, this is because the greater the current used for welding, the more porosity 
will be. 

 
Figure 6. Results of micro-photographs with E 308L electrodes with a diameter of 2.6 mm and a current of 105 A 

 
The results showed that the specimens used in SMAW welding experiments using Stainless Steel 
Aisi 304 with E308L electrodes with a diameter of 2.6 mm with a current variation of 105 A, will 
produce microstructures in the form of ferrite (light areas) and pearlite (dark areas). The felrite and 
ferrite grains are larger and the guides are more homogeneous. Black spots are a form of 
shrinkage of the weld known as porosity. On picture. The porosity contained in the specimen is 
classified as more, this is because the greater the current used for welding, the greater the 
porosity. 

 
Figure 5. Microphotographs with E 308L electrodes with a diameter of 2.6 mm and a current of 115 A 
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The results showed that the specimens used in SMAW welding experiments using Stainless Steel 
Aisi 304 with E308L electrodes with a diameter of 2.6 mm with a current variation of 115 A, will 
produce microstructures in the form of ferrite (light areas) and pearlite (dark areas). The felrite and 
ferrite grains are larger and the guides are more homogeneous. Black spots are a form of 
shrinkage of the weld known as porosity. On picture. The porosity contained in the specimen is 
classified as more, this is because the greater the current used for welding, the greater the 
porosity. 

 
Figure 6. Microphotographs with E 308L electrodes with a diameter of 3.2 mm and a current of 85 A 

 
The results showed that the specimens used in the experiment on SMAW welding using Aisi 304 
Stainless Steel with E308L electrode with a diameter of 3.2 mm with a current variation of 85 A, will 
produce a structure. The microstructure is ferrite (light area) and pearlite (dark area). Felrite and 
ferrite granules larger and the guides are more homogeneous. Black spots are a form of shrinkage 
of the weld known as porosity. In the figure, the porosity contained in the specimen is classified as 
more, this is because the greater the current used for welding, the greater the porosity. 

 
Figure 7. Microphotographs with E 308L electrodes with a diameter of 3.2 mm and a current of 95 A 

 
The results showed that the specimens used in SMAW welding experiments using Stainless Steel 
Aisi 304 with E308L electrodes with a diameter of 3.2 mm with a current variation of 95 A, will 
produce microstructures in the form of ferrite (light areas) and pearlite (dark areas). The felrite and 
ferrite grains are larger and the guides are more homogeneous. Black spots are. This form of 
shrinkage of the weld is called porosity. In this figure, the porosity contained in the specimen is 
classified as more. This is because the greater the current used for welding, the greater the 
porosity. 
 



    ISSN2301-4148 

int. J. MECOMARE, Vol.9, No. 4, February 2021: pp 150-158 

156 

 
Figure 8. Microphotographs with E 308L electrodes with a diameter of 3.2 mm and a current of 105 A 

 
The results showed that the specimens used in the SMAW welding experiment using Stainless 
Steel Aisi 304 with E308L electrodes with a diameter of 3.2 mm with a current variation of 105 A, 
will produce microstructures in the form of ferrite (light areas) and pearlite (dark areas). The felrite 
and ferrite grains are larger and the guides are more homogeneous. Black spots are a form of 
shrinkage of the weld known as porosity. On picture. The porosity contained in the specimen is 
classified as more, this is because the greater the current used for welding, the greater the 
porosity. 

 
Figure 9. Results of micro-photos with E 308L electrodes with a diameter of 3.2 mm and a current of 115 A 

 
The results showed that the specimens used in SMAW welding experiments using Stainless Steel 
Aisi 304 with E308L electrodes with a diameter of 3.2 mm with a current of 115 A, will produce 
microstructures in the form of ferrite (light areas) and pearlite (dark areas). The felrite and ferrite 
grains are larger and the guides are more homogeneous. Black spots are a form of shrinkage of 
the weld known as porosity. On picture. The porosity contained in the specimen is classified as 
larger and more numerous, this is because the greater the current used for welding, the greater the 
porosity. 
 
4. CONCLUSION 
 

Conclusions are: (a) The variation of the current and the diameter of the electrode used when 

welding the specimen can affect the HRB value. From the results of the hardness test, the 

hardness value for the Aisi 304 Stainless Steel specimen with the E 308L electrode with a diameter 

of 2.6 mm, current 85 A,95 A,105 A, 115 A, the highest hardness value is 95 A (84.58 HRB), while 

at the electrode diameter of 3.2 mm with a current equal to diameter 2.6 mm, the highest hardness 

value is with a current of 85 A (85.86 HRB), so it should be used in this welding with an electrode 

diameter of 3.2 mm with a current of 85 A, because it has the highest hardness value compared to 

when using an electrode. diameter 26mm (b) Variations in current and electrode diameter used 

during welding can affect the results of micro-photographs. From the results of photo micro testing, 

the greater the current and diameter used, the more porosity will occur. Suggestions are (a) To 

obtain better results, research tools should be adequate and damaged tools repaired or replaced 
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with new ones so that the accuracy of the test results is maximized and accurate. (b) It is advisable 

to preheat the electrode before welding to remove the hydrogen present in the flux, because 

hydrogen will cause poor quality welds. (c) Be more careful in the welding process. 

 

ACKNOWLEDGEMENTS 

 
We would like to thank all those who have contributed to this research, so that the research can be 
carried out properly. 

  
REFERENCES 
 
Anggaretno, G., Rochani, I., & Supomo, H. (2012). Analysis of the effect of the type of electrode on the 

corrosion rate in welding API 5L grade X65 pipe with FeCl3 corrosion medium. ITS Engineering Journal, 
1(1), G123–G128. 

Azwinur, A., Jalil, SA, & Husna, A. (2017). The effect of variations in welding current on the mechanical 
properties of the SMAW welding process. Journal of Polymachines, 15(2), 36–41. 

Bachtiar, A. (2016). Analysis of physical and mechanical properties of SS-400 steel with variable current of 
shielded metal arc welding (smaw) on tensile strength and microstructure. Thesis. 

Bhirawa, WT (2021). Welding Process Using Electric Welding Machine. JOURNAL OF INDUSTRIAL 
ENGINEERING, 4(1). 

Hamid, A. (2016). Analysis of the influence of SMAW welding current on low carbon steel material on the 
strength of the joint material. Journal of Electrical Technology, 7(1), 142425. 

Helanianto, H., Epriyandi, E., & Rahmadi, H. (2020). The Effect of Variations in SMAW Welding Current on the 
Hardness of the Base Metal and Weld Metal. ELEMENT: JOURNAL OF MECHANICAL ENGINEERING, 
7(2), 138–147. 

Imron, I. (2019). Analysis of the effect of product quality on consumer satisfaction using quantitative methods 
on CV. Tangerang Blessing Furniture. Indonesian Journal on Software Engineering (IJSE), 5(1), 19–28. 

Jaedun, A. (2011). Experimental research methodology. Faculty of Engineering UNY, 12. 
Kosasih, DP, Nugraha, HD, & Prayoga, D. (2020). Analysis of Chemical Composition, Microstructure and 

Hardness Values in Friction Welding Metallurgical Areas. MESA (Mechanical Engineering, Electrical 
Engineering, Civil Engineering, Architecture), 4(2), 12–18. 

Maghfiroh, MR, Soebiyakto, G., & Farid, A. (2020). ANALYSIS OF THE EFFECT OF THE USE OF AIR 
COOLING MEDIA AND Brine ON LAP JOINT JOINTS ON MECHANICAL PROPERTIES USING SMAW 
WELDING. PROTON, 11(1), 29–34. 

Maukar, DD (2019). PKM for making iron shelves for flower pots by welding by the youth of GMIM Life Baru 
Maesa Unima, South Tondano District, Kab. Minahasa. ABDIMAS Journal, 12(2), 953–1979. 

Maulana, Y. (2017). Analysis of Post-Welding St37 Tensile Strength with Variation of Cooling Media Using 
Smaw. AL JAZARI: SCIENTIFIC JOURNAL OF MECHANICAL ENGINEERING, 1(2). 

Noya, MF, & Hadi, A. (2019). EXPERIMENTAL STUDY OF THE INFLUENCE OF WELDING POSITION ON 
MECHANICAL PROPERTIES OF LOW CARBON STEEL. ALE Proceedings, 2, 72–77. 

PRADANA, BRA (2018). THE EFFECT OF SMAW WELDING CURRENT ON MICROSTRUCTURE, TENSIL 
STRENGTH AND IMPACT STRENGTH OF AISI 304 STEEL STEEL V JOINTS. Journal of Mechanical 
Engineering Education, 6(03). 

Putri, AE (2019). Evaluation of Guidance and Counseling Programs: A Literature Study. Indonesian Journal of 
Counseling Guidance, 4(2), 39–42. 

Putri, F. (2009). THE INFLUENCE OF ELECTRICAL CURRENT AND ARC LENGTH ON WELDING 
RESULTS. Austenite, 1(02). 

Rozy, F. (2021). Analysis of the Effect of Electrode Diameter on GMAW Welding on Tensile Strength of 5083 
Aluminum Alloy Welded Joints. Kalimantan Institute of Technology. 

Saputra, H., & Syarief, A. (2014). Analysis of the effect of cooling media on the tensile strength of st37 steel 
after welding using electric welding. Scientific Journal of Mechanical Engineering Unlam, 3(2), 91–98. 

Sobirin, M., Purwanto, H., & Syafa'at, I. (2019). ANALYSIS OF THE EFFECT OF VARIATIONS OF SMAW DC 
WELDING WELDING ON TENSIL VOLTAGE, HARDNESS, MICROSTRUCTURE IN LOW CARBON 
STEEL. MOMENTUM Scientific Magazine, 15(2). 

Soleh, AA, Purwanto, H., & Syafa'at, I. (2017). Analysis of the influence of current on the microstructure, 
hardness, tensile strength of low carbon steel with SMAW welding using the E7016 type of electrode. 
EXACT SCHOLARSHIP, 1(2). 

Syahrani, A., Mustafa, M., & Oktavianus, O. (2017). Effect of GTAW welding current variation on mechanical 

http://ejurnal.its.ac.id/index.php/teknik/article/view/1619
http://ejurnal.its.ac.id/index.php/teknik/article/view/1619
http://ejurnal.its.ac.id/index.php/teknik/article/view/1619
http://e-jurnal.pnl.ac.id/polimesin/article/view/372
http://e-jurnal.pnl.ac.id/polimesin/article/view/372
http://repository.umy.ac.id/bitstream/handle/123456789/4732/Abstrak.pdf?sequence=4&isAllowed=y
http://repository.umy.ac.id/bitstream/handle/123456789/4732/Abstrak.pdf?sequence=4&isAllowed=y
https://journal.universitassuryadarma.ac.id/index.php/jtin/article/view/830
https://journal.universitassuryadarma.ac.id/index.php/jtin/article/view/830
https://pdfs.semanticscholar.org/4421/5ff8be6e1e22167a4297ecaf30d30d518025.pdf
https://pdfs.semanticscholar.org/4421/5ff8be6e1e22167a4297ecaf30d30d518025.pdf
http://je.politala.ac.id/index.php/JE/article/view/148
http://je.politala.ac.id/index.php/JE/article/view/148
http://je.politala.ac.id/index.php/JE/article/view/148
https://ejournal.bsi.ac.id/ejurnal/index.php/ijse/article/view/5861
https://ejournal.bsi.ac.id/ejurnal/index.php/ijse/article/view/5861
http://staff.uny.ac.id/sites/default/files/pengabdian/drs-amat-jaedun-mpd/metode-penelitian-eksperimen.pdf
http://ejournal.unsub.ac.id/index.php/FTK/article/view/1049
http://ejournal.unsub.ac.id/index.php/FTK/article/view/1049
http://ejournal.unsub.ac.id/index.php/FTK/article/view/1049
http://publishing-widyagama.ac.id/ejournal-v2/index.php/proton/article/view/1229
http://publishing-widyagama.ac.id/ejournal-v2/index.php/proton/article/view/1229
http://publishing-widyagama.ac.id/ejournal-v2/index.php/proton/article/view/1229
https://scholar.archive.org/work/g5ki7wwrxnharfmz2d6ubcodpu/access/wayback/http:/ejournal.unima.ac.id/index.php/abdimas/article/download/1059/pdf
https://scholar.archive.org/work/g5ki7wwrxnharfmz2d6ubcodpu/access/wayback/http:/ejournal.unima.ac.id/index.php/abdimas/article/download/1059/pdf
https://ojs.uniska-bjm.ac.id/index.php/JZR/article/view/545
https://ojs.uniska-bjm.ac.id/index.php/JZR/article/view/545
https://ojs3.unpatti.ac.id/index.php/ale/article/view/3911
https://ojs3.unpatti.ac.id/index.php/ale/article/view/3911
https://jurnalmahasiswa.unesa.ac.id/index.php/15/article/view/24241
https://jurnalmahasiswa.unesa.ac.id/index.php/15/article/view/24241
https://jurnalmahasiswa.unesa.ac.id/index.php/15/article/view/24241
http://download.garuda.kemdikbud.go.id/article.php?article=1645324&val=14788&title=EVALUASI%20PROGRAM%20BIMBINGAN%20DAN%20KONSELING%20SEBUAH%20STUDI%20PUSTAKA
http://download.garuda.kemdikbud.go.id/article.php?article=1645324&val=14788&title=EVALUASI%20PROGRAM%20BIMBINGAN%20DAN%20KONSELING%20SEBUAH%20STUDI%20PUSTAKA
http://jurnal.polsri.ac.id/index.php/austenit/article/view/91
http://jurnal.polsri.ac.id/index.php/austenit/article/view/91
http://repository.itk.ac.id/id/eprint/4201
http://repository.itk.ac.id/id/eprint/4201
http://eprints.ulm.ac.id/316/
http://eprints.ulm.ac.id/316/
https://publikasiilmiah.unwahas.ac.id/index.php/MOMENTUM/article/view/3077
https://publikasiilmiah.unwahas.ac.id/index.php/MOMENTUM/article/view/3077
https://publikasiilmiah.unwahas.ac.id/index.php/MOMENTUM/article/view/3077
https://publikasiilmiah.unwahas.ac.id/index.php/CE/article/download/1721/1792
https://publikasiilmiah.unwahas.ac.id/index.php/CE/article/download/1721/1792
https://publikasiilmiah.unwahas.ac.id/index.php/CE/article/download/1721/1792
http://jurnal.untad.ac.id/jurnal/index.php/Mekanikal/article/view/9088


    ISSN2301-4148 

int. J. MECOMARE, Vol.9, No. 4, February 2021: pp 150-158 

158 

properties of ASTM A 106 carbon steel pipe. Mechanical Journal, 8(1). 
Tarigan, KE (2016). Analysis of Smaw Welding Results on Stainless Steel 304 with Variations in Current and 

Electrode Diameter. 
Tristanta, D. (2007). Characteristics of fatigue crack propagation rate and stress corrosion cracking Welded 

joints of AISI 304 stainless steel with SS 400 low carbon steel. 
Umartono, AS, & Latif, A. (2019). Analysis of the Effect of Variations in SMAW Welding Current with E7018 

Electrodes on Tensile Strength in JIS G3113 Steel. Technical Vehicles, 8(1), 27–48. 
Yustiasih Purwaningrum, ST (2021). Effect of Post Weld Heat Treatment (Pwht) Temperature on Physical and 

Mechanical Properties of Aisi 1000 SS Steel Mig Welding Connections. 
Zaluchu, SE (2020). Qualitative and Quantitative Research Strategies in Religious Research. Evangelicals: 

Journal of Evangelical Theology and Congregational Formation, 4(1), 28–38. 
 

http://jurnal.untad.ac.id/jurnal/index.php/Mekanikal/article/view/9088
https://repositori.usu.ac.id/handle/123456789/14752
https://repositori.usu.ac.id/handle/123456789/14752
https://digilib.uns.ac.id/dokumen/detail/5502
https://digilib.uns.ac.id/dokumen/detail/5502
http://journal.unigres.ac.id/index.php/WahanaTeknik/article/view/1035
http://journal.unigres.ac.id/index.php/WahanaTeknik/article/view/1035
https://dspace.uii.ac.id/handle/123456789/29848
https://dspace.uii.ac.id/handle/123456789/29848
http://download.garuda.kemdikbud.go.id/article.php?article=1633300&val=13578&title=Strategi%20Penelitian%20Kualitatif%20dan%20Kuantitatif%20Di%20Dalam%20Penelitian%20Agama
http://download.garuda.kemdikbud.go.id/article.php?article=1633300&val=13578&title=Strategi%20Penelitian%20Kualitatif%20dan%20Kuantitatif%20Di%20Dalam%20Penelitian%20Agama

