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 This research purpose to find out the corrosion rate of Stainless Steel 
304 in sulfuric acid. Immerse process do in 700 C temperature for 6 
hours and than in 290C temperature for 18 hours every day. This 
condition aim to get closer to the actual use in the manufacture of 
tubes of reactor SAMOP (Sub Critical Assembly for Mo99 Prad 
Action). Specimen atfer TIG welding and electric arc welding cleaned 
from crust and than measured, drawing balanced, and record the first 
weight. And than specimen innerse to sulfuric acid pH 0.2 and 0.5 in 
700C temperature for 6 hours and than in 290C temperature for 18 
hours every day for 3 month. Weight recording has been done every 
week. The survey findings show heavy shrinkage sample, it is well 
visible on the corrosion pH 0.5 in electric arc welding of 0.105 
gram/dm2/month for corrosion 0.026 gram/dm2/month without welding 
and pH 0.2, arc welding of 0.045 gram/dm2/ month, pH 0.2 no Las 
0.02 gram/dm2/month. Specimens that have been welded have 
significant differences in corrosion rate compare to specimens that 
have not welded. 
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1. INTRODUCTION 

 

The development of time and technology affects the diversity of human needs(Octavia, 2020). The 
application of technology in industrialized countries is developing rapidly(Coal, 2020). Almost all 
industrial equipment and machinery and their components are designed in such a way(Wijayanto et 
al., 2015)so that the maximum strength and service life can be known. This requires research time 
and high accuracy(Huda, 2018). A series of chemical processes are required to obtain steel with 
the desired mechanical properties(Sukarno, nd), for example: ductility, toughness, hardness, 
corrosion resistance and others. 

In this final project the author conducted research on the effect of HNO3 solution with a pH of 
0.2 and 0.5 on the corrosion rate of 304 . Stainless Steel(Siahaan, 2021). This type of stainless 
steel is used for the SAMOP reactor tube (Sub Critical Assembly for Mo99 Prad Action)(STEEL, 
nd). Furthermore, the parameters of temperature, time and acidity are all made to resemble the 
actual operating conditions of the SAMOP reactor(Goddess, 2007). The purpose of this study was 
to determine the corrosion rate of Stainless Steel 304 which has been welded in an HNO3 
environment with a pH of 0.2 and 0.5 .(Sumarji, 2011). 
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2. RESEARCH METHOD 
 

2.1 Research Flowchart 
 
The research flow chart is shown in Figure 1: 

 
Figure 1. Research Flowchart 

 
2.2 Materials And Equipment 

 
2.2.1 Ingredient 

 
1. Specimen / Test Item 
The material used as the specimen is stainless steel 304, with the composition: Cr = 18.358%, Ni = 

8.408%, C = 0.047%, Fe = 70.47%(Setiawan, 2012). 

2. 65% HNO3 solution. 

This 65% HNO3 solution was purchased from the pharmacy department laboratory, Sanata 

Dharma University Yogyakarta(Sinaga & Rina, 2018). 
 

2.2.2 Equipment 

The equipment used in this study are: (1) Test Tubes, belonging to the Analysis Laboratory, 
Department of Pharmacy, Sanata Dharma University, Yogyakarta(Utomo, nd). (2) Digital Electric 
pH meter, owned by the Analysis Laboratory, Department of Pharmacy, Sanata Dharma University, 
Yogyakarta(Rust & Has, nd). (3) Digital Electric Scales, owned by the Laboratory of Analysis and 
Instruments, Department of Pharmacy, Sanata Dharma University, Yogyakarta, with an accuracy of 

up to grams
 

    
(Siahaan, 2021). (4) Water Bath and Thermometer, belonging to the Analysis 

Laboratory, Department of Pharmacy, Sanata Dharma University, Yogyakarta(Julianus & 
Luckyvano, 2014). 
 
 



    ISSN2301-4148 

int. J. MECOMARE, Vol.9, No. 4, February 2021: pp 176-185 

178 

2.2.3 The Process of Making HNO3 Solutions pH 0.2 and 0.5 And Immersion Process 

The process of making a solution of HNO3 pH 0.2 and 0.5 from a concentrated HNO3 solution of 
65% was mixed with distilled water(Tarakanita, 2011). The steps in the process: (1) Equipment and 
materials prepared: a. test tube, b. 65% HNO3 solution, c. Pipette, d. Digital Electric pH Meter, e. 
Aquades. (2) Under normal conditions, the level of 1 normality (N) of HNO3 = 63 g/ltr of pure 
HNO3. So to obtain a solution of HNO3 with a pH of 0.2 from a 65% HNO3 solution with a specific 
gravity of 1.39, 34.23 ml was taken. This is obtained from: 
pH 0.2 = 10-0, 2 N. 
= 0.631 N 

 
To obtain a solution of HNO3 pH 0.5 from a 65% HNO3 solution with a specific gravity of 1.39, 
22.05 ml was taken. It is obtained from(Amalulia, 2016): 
pH 0.5 = 10 0.5 N 
= 0.3162 N 

 
then HNO3 65% is put into a test tube and aquades are added little by little until the volume is 1 
liter. Then the pH was measured using a pH meter. (3) Specimens are put into each test tube 
which already contains HNO3 solution pH 0.2 and 0.5. (4) The test tube is put into a water bath 
whose temperature has been adjusted. (5) The dyeing process is carried out at a solution 
temperature in a tube of 700 C for 6 hours and a temperature of 29 0 C for 18 hours. This is to get 
closer to real use in practice. (6) Within 1 week the specimen is taken, dried and weighed. After 
that the specimen is immersed in the same solution with the same volume, namely 1 liter. Due to 
evaporation, it is necessary to add a solution every day to maintain pH and saturation(Siti, 2021). 
 
2.2.4 Results Analysis 
 
In general, this study aims to obtain the corrosion rate of Stainless Steel 304 which has undergone 

TIG welding & electric arc in HNO3 solution pH 0.2 and 0.5 at a temperature of 700C for 6 hours 

followed by a temperature of 290C for 18 hours. 

 
3. RESULTS AND DISCUSSIONS 

 
3.1. HNO3 solution pH 0.5 

 
3.1.1 Stainless Steel Without TIG Welding (Test Object I) 

 
The test object I is a stainless steel plate without experiencing. The test object I is a stainless steel 
plate without welding, immersed in a solution of HNO3 pH 0.5. Specimen Data I: (1) Thickness of 
test object = 3 mm, (2) Initial weight = 14.608 grams, (3) Length of test object = 34 mm (4) Width of 
test object = 18 mm. Calculation Analysis, Corrosion rate formula: 

                                                                                                                            (1) 
With: 
y = magnitude of change (m, mm, kg, gram) 

t = Time (Hour, Month, Year) 
A = Surface area (mm2, dm2) 
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Data on changes in weight of test object I in HNO3 solution pH 0.5 
Corrosion rate data of test object II in HNO3 pH 0.5 solution. 

Table 1. Corrosion rate of test object I in HNO3 solution pH 0.5 

 
No Week - 

Initial 
Weight(gr

ams) 

Final 
Weight(gram

s) 

Weight Loss 
(grams) 

Large(
mm2) 

Corrosion 
Rate(grams/dm2/hour) 

1 1 14.608 14.608 - 0.1536 0 

2 2 14.608 14.607 0.001 0.1536 0.013 

3 3 14.607 14.606 0.001 0.1536 0.019 

4 4 14.606 14.606 - 0.1536 0 

5 5 14.606 14,603 0.003 0.1536 0.097 

6 6 14,603 14.601 0.002 0.1536 0.078 

7 7 14.601 14.601 - 0.1536 0 

8 8 14.601 14,598 0.003 0.1536 0.156 

9 9 14,598 14,597 0.001 0.1536 0.058 

10 10 14,597 14,597 - 0.1536 0 

11 11 14,597 14.596 0.001 0.1536 0.0716 

12 12 14.596 14.596 - 0.1536 0 

 
3.1.2 TIG Welded Stainless Steel (Test Object II) 
 
Data on changes in weight of Stainless Steel 304 which has been welded in a solution of HNO3 pH 
0.5: 

Table 2. Data on changes in weight of Stainless Steel 304 which has been welded in HNO3 solution pH 0.5 

No Sunday 

to- 

Heavyobject 

test (grams) 

1 0 13,795 

2 I 13,795 

3 II 13,793 

4 III 13,789 

5 IV 13,786 

6 V 13,783 

7 VI 13,780 

8 VII 13,778 

9 VIII 13,776 

10 IX 13,772 

11 X 13.771 

12 XI 13,770 

13 XII 13,770 

 
From the data obtained the corrosion rate: 

Table 3. Corrosion rate of SS 304 after welding in HNO3 pH 0.5 
 

No 
Week - 

Initial 

Weight(

grams) 

Final 

Weight(

grams) 

Weight Loss 

(grams) 
Large

(dm2) 

Corrosion 

Rate(grams/dm2/hou

r) 

1 1 13,795 13,795 - 0.1464 0 

2 2 13,795 13,793 0.002 0.1464 0.027 
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No 
Week - 

Initial 

Weight(

grams) 

Final 

Weight(

grams) 

Weight Loss 

(grams) 
Large

(dm2) 

Corrosion 

Rate(grams/dm2/hou

r) 

3 3 13,793 13,789 0.004 0.1464 0.081 

4 4 13,789 13,786 0.003 0.1464 0.081 

5 5 13,786 13,783 0.003 0.1464 0.102 

6 6 13,783 13,780 0.003 0.1464 0.122 

7 7 13,780 13,778 0.002 0.1464 0.095 

8 8 13,778 13,776 0.002 0.1464 0.109 

9 9 13,776 13,772 0.004 0.1464 0.245 

10 10 13,772 13.771 0.001 0.1464 0.068 

11 11 13.771 13,770 0.001 0.1464 0.075 

12 12 13,770 13,770 - 0.1464 0 

 
3.1.3  Stainlees Steel Subjected to Electric Arc Welding (Test Item III) 
 
The test object III is a 304 stainless steel plate that has undergone electric arc welding. 
Data on changes in the weight of the test object III in the HNO3 solution pH 0.5: 

Table 4. Data on changes in weight of test objects III in HNO3 solution pH 0.5 

 
No Week- 

Weight of test 
object 

(grams) 

1 0 16.081 

2 I 16.081 

3 II 16,074 

4 III 16.058 

5 IV 16.046 

6 V 16,041 

7 VI 16,041 

8 VII 16,039 

9 VIII 16.038 

10 IX 16.035 

11 X 16.033 

12 XI 16,032 

13 XII 16.031 

 
Table 5. Corrosion rate of test object III in HNO3 solution pH 0.5 

 

No 

 
Week - Initial 

Weight(

grams) 

Final 

Weight(

grams) 

Weight Loss 

(grams) 

 
Large(

mm2) 

 
Corrosion 

Rate(grams/dm2/hour

) 

1 1 16.081 16.081 - 
0.1542 

- 

2 2 16.081 16,074 0.007 
0.1542 

0.09 

3 3 16,074 16.058 0.006 
0.1542 

0.116 

4 4 16.058 16.046 0.001 
0.1542 

0.025 

5 5 16.046 16,041 0.005 
0.1542 

0.162 
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No 

 
Week - Initial 

Weight(

grams) 

Final 

Weight(

grams) 

Weight Loss 

(grams) 

 
Large(

mm2) 

 
Corrosion 

Rate(grams/dm2/hour

) 

6 6 16,041 16,041 - 
0.1542 

- 

7 7 16,041 16,039 0.002 
0.1542 

0.09 

8 8 16,039 16.038 0.001 
0.1542 

0.051 

9 9 16.038 16.035 0.003 
0.1542 

0.175 

10 10 16.035 16.033 0.002 
0.1542 

0.129 

11 11 16.033 16,032 0.001 
0.1542 

0.071 

12 12 16,032 16.031 0.001 
0.1542 

0.077 

 
3.1.4 TIG Welded Stainless Steel (V Test Item) 
 

Table 6. Corrosion rate of test object V in HNO3 solution pH 0.2. 

 
No Week - 

Initial 

Weigh

t 

(grams) 

Heavy

End 

(grams) 

Weight Loss 

(grams) 
Large(

mm2) 

Corrosion 

Rate(grams/dm

2/ja 

m) 

1 1 14.364 14.364 - 0.1464 - 

2 2 14.364 14,362 0.002 0.1464 0.027 

3 3 14,362 14,358 0.004 0.1464 0.081 

4 4 14,358 14,352 0.006 0.1464 0.163 

5 5 14,352 14,359 0.003 0.1464 0.102 

6 6 14,359 14.356 0.003 0.1464 0.122 

7 7 14.356 14,355 0.001 0.1464 0.047 

8 8 14,355 14,352 0.003 0.1464 0.163 

9 9 14,352 14.349 0.003 0.1464 0.184 

10 10 14.349 14.349 - 0.1464 - 

11 11 14.349 14.349 - 0.1464 - 

12 12 14.349 14.348 0.001 0.1464 0.081 

 
3.1.5Stainless Steel Subjected to Electric Arc Welding (VI Test Item) 

 
Table 7. Corrosion rate of test specimen VI in HNO3 solution pH 0.5 

 
No Week - 

Initial 
Weigh
t 

(grams) 

Heavy
End 

(grams) 

Weight Loss 
(grams) Large(

mm2) 
Corrosion 

Rate(grams/dm2/hour
) 

1 1 18,238 18,238 - 
 

0.1542 - 

2 2 18,238 18,236 0.002 
 

0.1542 0.09 

3 3 18,236 18,233 0.003 
 

0.1542 0.058 

4 4 18,233 18,231 0.002 
 

0.1542 0.051 

5 5 18,231 18,228 0.003 
 

0.1542 0.097 

6 6 18,228 18,225 0.003 
 

0.1542 0.116 
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7 7 18,225 18,224 0.001 
 

0.1542 0.045 

8 8 18,224 18,223 0.001 
 

0.1542 0.051 

9 9 18,223 18,219 0.004 
 

0.1542 0.223 

10 10 18,219 18,218 0.001 
 

0.1542 0.064 

11 11 18,218 18,218 - 
 

0.1542 - 

12 12 18,218 18,217 0.001 
 

0.1542 0.077 

 
Table 8. Average corrosion rate for 3 months at pH 0.5 

No Test Object Initial 

Weight(gr

ams) 

Final 

Weight(gra

ms) 

Large(

mm²) 

Average Corrosion 

Rate 

(grams/dm²/month) 

1 I 14.608 14,590 0.1536 0.026 

2 II 13,795 13,770 0.1464 0.056 

3 III 13,478 13,469 0.1542 0.105 

 
Table 9. Average corrosion rate for 3 months at pH 0.5 

No Test Object Initial 

Weight(gr

ams) 

Final 

Weight(gra

ms) 

Large(

mm²) 

Average Corrosion 

Rate 

(grams/dm²/month) 

1 IV 13,478 13,469 0.1442 0.02 

2 V 14.364 14.348 0.1464 0.036 

3 VI 13,795 13,770 O,1542 0.045 

  
3.2. Corrosion Rate Chart 

3.2.1 HNO3 solution pH 0.5 
 

 
Figure 2. Graph of corrosion rate of stainless steel 304 in HNO3 solution with pH 0.5 
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3.2.2 No-load Test Results 
 

 
Figure 3. Graph of corrosion rate of stainless steel 304 in HNO3 solution with pH 0.2. 

 
3.2.3 Corrosion rate per month at pH 0.5 
 

 
Figure 4. Graph of corrosion rate per month at pH 0.5 

 
3.2.4 Corrosion rate per month at pH 0.2 
 

 
Figure 5. Graph of corrosion rate per month at pH 0.2 
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3.3. Discussion 

Test objects that have undergone welding and those that have not undergone welding can corrode, 
this can be seen because of the reduction in weight of the test object after being immersed in a pH 
0.5 HNO3 solution and also at a pH of 0.2. Corrosion that occurs evenly on the entire surface is 
due to damage to the protective layer that protects stainless steel from corrosion. There is a 
significant difference in the corrosion rate between the test specimens that have been welded and 
those that have not undergone welding. The highest corrosion rate of electric arc welding 
specimens is due to the poor welding method. In this welding, during cooling a lot of Cr is oxidized 
so that the protective layer becomes less than perfect. When the weight of the test object is 
reduced, the test object is corroded because part of the protective layer is damaged. When the test 
object does not experience a reduction in weight or the weight is stable, it means that the test 
object is not corroded. It is possible that the damaged protective layer was re-formed after an 
oxidation reaction occurred between the Cr in stainless steel and oxygen in the free environment 
when drying in the sun before measuring the weight once a week. From the visual appearance of 
the test object there was a change in color from before immersion to after immersion. it means the 
test object is not corroded. It is possible that the damaged protective layer was re-formed after an 
oxidation reaction occurred between the Cr in stainless steel and oxygen in the free environment 
when drying in the sun before measuring the weight once a week. From the visual appearance of 
the test object there was a change in color from before immersion to after immersion. it means the 
test object is not corroded. It is possible that the damaged protective layer was re-formed after an 
oxidation reaction occurred between the Cr in stainless steel and oxygen in the free environment 
when drying in the sun before measuring the weight once a week. From the visual appearance of 
the test object there was a change in color from before immersion to after immersion. 

 
4. CONCLUSION 
 
From the results of the research for 12 weeks, it can be concluded that there is a significant 

difference in the corrosion rate between the test objects that have undergone welding and those 

that have not undergone welding. All of them were equally corroded either by welding or not by 

welding, but the highest corrosion was found in electric arc welding. Corrosion that occurs evenly 

on the entire surface of the test object due to partial damage to the protective layer. The highest 

corrosion rate at pH 0.5 is 0.245 gram/dm2/week, while the highest corrosion rate at pH 0.2 is 

0.223 gram/dm2/week.Suggestions in this study are: (1) If there is SS being welded, it is better to 

use TIG welding because its corrosion resistance is quite good against HNO3 (2) Use an accurate 

weighing tool for the test object and do not change the scales. (3) Dry the test object before 

weighing it, so that the moisture content is lost. 

 
ACKNOWLEDGEMENTS 

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

  
REFERENCES 
 

Amalullia, D. (2016). Analysis of lead (Pb) levels in eyeshadow with various oxidizing agents and 
wet destruction methods using atomic absorption spectroscopy (AAS). Maulana Malik Ibrahim 
State Islamic University. 

COAL, MH (2020). Application of Artificial Intelligence Technology in the Teaching and Learning 
Process in the Industrial Era 4.0 and Sociaty 5.0. Merdeka Campus Series 1: Looking at 
Technology Readiness in Campus Systems, 53. 

http://etheses.uin-malang.ac.id/5402/
http://etheses.uin-malang.ac.id/5402/
http://etheses.uin-malang.ac.id/5402/
https://www.google.com/books?hl=id&lr=&id=fXgREAAAQBAJ&oi=fnd&pg=PA53&dq=BATUBARA,+M.+H.+(2020).+Penerapan+Teknologi+Artificial+Intelligence+dalam+Proses+Belajar+Mengajar+di+Era+Industri+4.0+dan+Sociaty+5.0.+Kampus+Merdeka+Seri+1:+Menilik+Kesiapan+Teknologi+Dalam+Sistem+Kampus,+53.&ots=mk3M47XdED&sig=iG3O3VKYFniGt3K2HxV6PXd8Bf0
https://www.google.com/books?hl=id&lr=&id=fXgREAAAQBAJ&oi=fnd&pg=PA53&dq=BATUBARA,+M.+H.+(2020).+Penerapan+Teknologi+Artificial+Intelligence+dalam+Proses+Belajar+Mengajar+di+Era+Industri+4.0+dan+Sociaty+5.0.+Kampus+Merdeka+Seri+1:+Menilik+Kesiapan+Teknologi+Dalam+Sistem+Kampus,+53.&ots=mk3M47XdED&sig=iG3O3VKYFniGt3K2HxV6PXd8Bf0
https://www.google.com/books?hl=id&lr=&id=fXgREAAAQBAJ&oi=fnd&pg=PA53&dq=BATUBARA,+M.+H.+(2020).+Penerapan+Teknologi+Artificial+Intelligence+dalam+Proses+Belajar+Mengajar+di+Era+Industri+4.0+dan+Sociaty+5.0.+Kampus+Merdeka+Seri+1:+Menilik+Kesiapan+Teknologi+Dalam+Sistem+Kampus,+53.&ots=mk3M47XdED&sig=iG3O3VKYFniGt3K2HxV6PXd8Bf0


int. J. MECOMARE ISSN2301-4148  

Hendrikus Dwijayanto Wibowo Sutarjo, 304 Stainless Steel Corrosion Rate in HNO3 Solution 

185 

Dewi, RS (2007). Reduction of Biochemical Oxygen Demand (BOD) and Total Dissolved Solid 
(TDS) in Domestic Wastewater by Using an Aerobic Fluidized Bed Media Styrofoam Reactor 
at Start Up. 

HUDA, MS (2018). EXPERIMENTAL STUDY OF THE EFFECT OF LIQUID VOLUME 
VARIATIONS AND EMPLOYMENT LOAD ON SQUEEZE CASTING PROCESS ON 
TENSIBLE STRENGTH, FATIGUE RESISTANCE AND MACRO STRUCTURE ON T6 HEAT 
TREATMENT, MATERIALS OF NUTS AND BOLTS OF ALUUBUMIUM COAL COMPOSITE. 
UNIVERSITY AUGUST 17, 1945. 

Julianus, J., & Luckyvano, E. (2014). Synthesis of Cinnamic Acid From Benzaldehyde And Malonic 
Acid With Diethylamine Catalyst. Journal of Pharmaceutical Sciences and Community, 11(1). 

KARAT, LKBT, & HAS, Y. (nd). MECHANICAL ENGINEERING STUDY PROGRAM 
DEPARTMENT OF MECHANICAL ENGINEERING FACULTY OF SCIENCE & 
TECHNOLOGY SANATA DHARMA UNIVERSITY YOGYAKARTA. 

Octavia, SA (2020). Learning motivation in adolescent development. Depublish. 
Setiawan, B. (2012). Final Projects. SEMARANG STATE UNIVERSITY. 
Siahaan, SH (2021). STUDY OF CORROSION RATE OF STAINLESS STEEL IN HNO3 

SOLUTION. Taguchi Journal: Scientific Journal of Industrial Engineering and Management, 
1(1), 108–133. 

Sinaga, E., & Rina, M. (2018). Total Flavonoid Level, Antioxidant Power and Hepatoprotective 
Power Ethanol Extract of Temu Tis Rhizome (Curcuma purpurascens). 

Siti, S. (2021). Boiler water quality test in the processing of fresh fruit bunches in palm oil mills. 
Mathematics and natural science. 

STEEL, LKS (nd). MECHANICAL ENGINEERING STUDY PROGRAM DEPARTMENT OF 
MECHANICAL ENGINEERING FACULTY OF SCIENCE & TECHNOLOGY SANATA 
DHARMA UNIVERSITY YOGYAKARTA. 

Sukarno, B. (nd). Effect of Annealing And Rolling Fit Skin on Mechanical Properties of Electrolytic 
Cleaning Line (Ecl), Batch Temperate Roll (Btr), And Cold Rool Finished (Crf) Products in 
Standard Al Killed Steel Sheet Manufacturing Process. Widya Eksakta, 1(1), 249207. 

Sumarji, S. (2011). Comparative Study of Corrosion Resistance of Stainless Steel Types SS 304 
and SS 201 Using Cyclic U-Bend Test Method with Variation of Temperature and Ph. 
ROTORS, 4(1), 1–8. 

Tarakanita, R. (2011). Analysis of Ca Content in Various Dairy Products Using Atomic Absorption 
Spectrophotometer (AAS). 

Utomo, IAK (nd). ANTIHYPERGLYCEMIC ACTIVITY OF DECOCT BANANA SKIN IN SUCROSE-
LOADED SWISS STREAM MINUTES. 

Wijayanto, MA, Priyono, HKD, & H Muhammad Musiyam, MTP (2015). Dynamics of Large Industry 
Development in China in 1998-2012. Muhammadiyah Surakarta university. 

 

https://dspace.uii.ac.id/handle/123456789/20929
https://dspace.uii.ac.id/handle/123456789/20929
https://dspace.uii.ac.id/handle/123456789/20929
http://repository.untag-sby.ac.id/1145/
http://repository.untag-sby.ac.id/1145/
http://repository.untag-sby.ac.id/1145/
http://repository.untag-sby.ac.id/1145/
http://repository.untag-sby.ac.id/1145/
http://e-journal.usd.ac.id/index.php/JFSK/article/view/61
http://e-journal.usd.ac.id/index.php/JFSK/article/view/61
https://repository.usd.ac.id/28852/2/005214109_Full%5B1%5D.pdf
https://repository.usd.ac.id/28852/2/005214109_Full%5B1%5D.pdf
https://repository.usd.ac.id/28852/2/005214109_Full%5B1%5D.pdf
https://www.google.com/books?hl=id&lr=&id=QmrSDwAAQBAJ&oi=fnd&pg=PP1&dq=Octavia,+S.+A.+(2020).+Motivasi+belajar+dalam+perkembangan+remaja.+Deepublish.&ots=03ibI_WFDC&sig=rOtvBr4mxD6TZMnlrihAkEM3ieI
https://repository.usd.ac.id/29481/2/035214019_Full%5B1%5D.pdf
http://taguchi.lppmbinabangsa.id/index.php/home/article/view/9
http://taguchi.lppmbinabangsa.id/index.php/home/article/view/9
http://taguchi.lppmbinabangsa.id/index.php/home/article/view/9
http://repository.unas.ac.id/id/eprint/1570
http://repository.unas.ac.id/id/eprint/1570
https://repository.unja.ac.id/25114/
https://repository.unja.ac.id/25114/
https://repository.usd.ac.id/29694/2/045214039_Full%5B1%5D.pdf
https://repository.usd.ac.id/29694/2/045214039_Full%5B1%5D.pdf
https://repository.usd.ac.id/29694/2/045214039_Full%5B1%5D.pdf
http://download.garuda.kemdikbud.go.id/article.php?article=250222&val=6689&title=PENGARUH%20ANNEALING%20DAN%20SKIN%20PAS%20ROLLING%20TERHADAP%20SIFAT%20MEKANIK%20PRODUK%20ELECTROLYTIC%20CLEANING%20LINE%20ECL%20BATCH%20TEMPERATE%20ROLL%20BTR%20DAN%20COLD%20ROOL%20FINISHED%20CRF%20PADA%20PROSES%20PEMBUATAN%20LEMBARAN%20BAJA%20AL%20KILLED%20STANDAR
http://download.garuda.kemdikbud.go.id/article.php?article=250222&val=6689&title=PENGARUH%20ANNEALING%20DAN%20SKIN%20PAS%20ROLLING%20TERHADAP%20SIFAT%20MEKANIK%20PRODUK%20ELECTROLYTIC%20CLEANING%20LINE%20ECL%20BATCH%20TEMPERATE%20ROLL%20BTR%20DAN%20COLD%20ROOL%20FINISHED%20CRF%20PADA%20PROSES%20PEMBUATAN%20LEMBARAN%20BAJA%20AL%20KILLED%20STANDAR
http://download.garuda.kemdikbud.go.id/article.php?article=250222&val=6689&title=PENGARUH%20ANNEALING%20DAN%20SKIN%20PAS%20ROLLING%20TERHADAP%20SIFAT%20MEKANIK%20PRODUK%20ELECTROLYTIC%20CLEANING%20LINE%20ECL%20BATCH%20TEMPERATE%20ROLL%20BTR%20DAN%20COLD%20ROOL%20FINISHED%20CRF%20PADA%20PROSES%20PEMBUATAN%20LEMBARAN%20BAJA%20AL%20KILLED%20STANDAR
http://jurnal.unej.ac.id/index.php/RTR/article/view/2289
http://jurnal.unej.ac.id/index.php/RTR/article/view/2289
http://jurnal.unej.ac.id/index.php/RTR/article/view/2289
https://dspace.uii.ac.id/handle/123456789/33604
https://dspace.uii.ac.id/handle/123456789/33604
https://repository.usd.ac.id/38700/2/178114015_full.pdf
https://repository.usd.ac.id/38700/2/178114015_full.pdf
http://eprints.ums.ac.id/id/eprint/39972
http://eprints.ums.ac.id/id/eprint/39972

