
LAMPIRAN 

 

A. Pengukuran pH NaOH 5 % 

 

 
 

 
 

 

 

  

 

 

 

 

 



 

 

66 

 

  
 

 

 

 
 

 

 

B. Foto Perbandingan Warna Serat Sebelum dan Sesudah Alkalisasi 

 

- 30 Menit  
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- 90 Menit 

  
 

 

- 150 Menit 
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- 210 Menit 

  
 

 

- 270 Menit 

  
 

 

C. Perhitungan 

 

- Tegangan Tarik Maksimum 

 

• Continous 30 menit 

1. 𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

487,8 kg

(4,18 mm x 12,32 mm)  
=

4878 N

51,497 mm2 = 94,72 MPa  

 

2. 𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

473,4 kg

(4,05 mm x 12,51 mm)  
=

4734 N

50,665 mm2 = 93,44 MPa   
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• Continous 90 menit  

 

1.   𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

402,6 kg

(4,30 mm x 12,69 mm)  
=

4026 N

54,567 mm2 = 73,78 MPa   

 

2.   𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 384,6 kg

(4,30 mm x 12,88 mm)  
=

3846 N

55,384 mm2 = 69,44 MPa   

• Continous 150 menit  

 

1.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

382,4 kg

(4,20 mm x 12,66 mm)  
=

3824 N

53,172 mm2 = 71,92 MPa   

 

2.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 360,4 kg

(4,07 mm x 12,80 mm)  
=

3604 N

52,096 mm2 = 69,18 MPa   

 

• Continous 210 menit  

 

1.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

420,2 kg

(4,25 mm x 12,49 mm)  
=

4202 N

53,082 mm2 = 79,16 MPa   

 

2.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 426 kg

(4,17 mm x 12,51 mm)  
=

4260 N

52,166 mm2 = 81,66 MPa   

 

• Continous 270 menit  

 

1.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

447,6 kg

(4,27 mm x 12,79 mm)  
=

4476 N

54,613 mm2 = 81,96 MPa   

 

2.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 439,6 kg

(4,18 mm x 12,52 mm)  
=

4396 N

52,333 mm2 = 84 MPa   

 

• Discontinous 30 menit 

 

1.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

233 kg

(3,95 mm x 12,85 mm)  
=

2330 N

50,757 mm2 = 45,90 MPa   

 

2.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 228,2 kg

(3,96 mm x 12,43 mm)  
=

2282 N

49,222 mm2 = 46,36 MPa  

 

• Discontinous 90 menit  

1.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

264,2 kg

(4,05 mm x 12,50 mm)  
=

2642 N

50,625 mm2
= 52,19 MPa  

 

 

2.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 235,2 kg

(4,03 mm x 12,36 mm)  
=

2352 N

49,810 mm2 = 47,22 MPa  
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• Discontinous 150 menit  

 

1.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

250,6 kg

(4,,24 mm x 12,65 mm)  
=

2506 N

53,636 mm2 = 46,72 MPa  

 

2.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 261,2 kg

(4,26 mm x 12,70 mm)  
=

2612 N

54,102 mm2
= 48,28 MPa 

 

• Discontinous 210 menit  

 

1.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

217,6 kg

(4,,00 mm x 12,87 mm)  
=

2176 N

51,48 mm2 = 42,27 MPa 

 

2.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 212,8 kg

(4,23 mm x 12,50 mm)  
=

2128 N

52,875 mm2 = 40,25 MPa 

 

• Discontinous 270 menit  

 

1.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

263,6 kg

(4,,26 mm x 12,68 mm)  
=

2636 N

54,016 mm2 = 48,80 MPa 

 

2.  𝜎𝑡𝑚𝑎𝑥 = 
𝑊𝑚𝑎𝑥

A
 = 

 271,8 kg

(4,26 mm x 12,66 mm)  
=

2718 N

53,931 mm2 = 50,40 MPa 

 

 
- Regangan Tarik Maksimum 

 

• Continous 30 menit 

 

1. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,84 mm

60mm
x 100 % = 6,4 %    

 

2. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,40 mm

60 mm
x 100 % = 5,66 %    

 

• Continous 90 menit  

 

1. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,42 mm

60mm
x 100 % = 5,7 %    

 

2. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,25 mm

60 mm
x 100 % = 5,41 %    
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• Continous 150 menit  

 

1.    𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,36 mm

60mm
x 100 % = 5,6 %    

 

2.    𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,36 mm

60 mm
x 100 % = 5,6 %    

 

• Continous 210 menit  

 

1.    𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,38 mm

60mm
x 100 % = 5,63 %    

 

2.  𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,08 mm

60 mm
x 100 % = 5,13 %    

 

• Continous 270 menit  

 

1.    𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

2,86 mm

60mm
x 100 % = 4,76 %    

 

2.    𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

4,16 mm

60 mm
x 100 % = 6,93 %    

 

• Disontinous 30 menit 

 

1. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,18 mm

60mm
x 100 % = 5,3 %    

 

2. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

2,69 mm

60 mm
x 100 % = 4,48 %    

 

• Disontinous 90 menit  

 

1. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

 2,57 mm

60mm
x 100 % = 4,28 %    

 

2. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,07 mm

60 mm
x 100 % = 5,11 %    

 

• Disontinous 150 menit  

 

1. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

 3,11 mm

60mm
x 100 % = 5,18 %    

 

2. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

2,68 mm

60 mm
x 100 % = 4,46 %    
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• Disontinous 210 menit  

 

1.    𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

2,89 mm

60mm
x 100 % = 4,81 %    

 

2.    𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

2,98 mm

60 mm
x 100 % = 4,96 %    

 

• Disontinous 270 menit  

 

1. 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

 3,14 mm

60mm
x 100 % = 5,23 %    

 

2. . 𝜀𝑡𝑚𝑎𝑥 =  
∆L

L0
 x 100 % =

3,21 mm

60 mm
x 100 % = 5,35 %    

 

- Perhitungan Grafik Tegangan Yield 

 

• Continous Randomly 30 menit 

 

 
 

 

 

 

y = 936.17x - 14.272
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• Continous Randomly 90 menit 

 

 
 

y = 1062.9x - 16.32
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y = 790.28x - 10.634
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• Continous Randomly 150 menit 

 

 
 

 

 

y = 732.87x - 12.534
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y = 722.97x - 7.7962
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• Continous Randomly 210 menit  

 

 
 

 

y = 569.67x
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y = 826.69x - 13.192
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• Continous Randomly 270 menit  

 

 
 

y = 943.24x - 14.268
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y = 916.42x - 14.026
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• Discontinous Randomly 30 menit  

 

 
 

 

y = 969.05x - 27.331
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y = 444.64x - 11.143
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• Discontinous Randomly 90 menit  

 

 
 

y = 578.12x - 3.3357
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y = 620.56x - 7.8576
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• Discontinous Randomly 150 menit  

 

 
 

 

y = 558.04x - 5.9413
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• Discontinous Randomly 210 menit  

 

 
 

y = 572.09x - 6.2093
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• Discontinous Randomly 270 menit  

 

 
 

 

y = 463.32x - 5.0362
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y = 630.42x - 5.3749
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D. Data Hasil Perhitungan 

 

Susunan 

Serat 

Waktu 

Alkalisasi 

(menit) 

Spesimen 
𝜎𝑡 Max 

(MPa) 

𝜀𝑡 Max 

(%) 

Tegangan 

Yield 

(MPa) 

Continous 

Randomly 

30 

1 94,72 6,4 936,17 

2 93,44 5,66 1062,9 

Rata-rata 94,08 6,03 999,535 

90 

1 73,78 5,7 790,28 

2 69,44 5,41 732,87 

Rata-rata 71,61 5,555 761,575 

150 

1 71,92 5,6 722,97 

2 69,18 5,6 569,67 

Rata-rata 70,55 5,6 646,32 

210 

1 79,16 5,63 826,69 

2 81,66 5,13 943,24 

Rata-rata 80,41 5,38 884,965 

270 

1 81,96 4,76 916,42 

2 84 6,93 969,05 

Rata-rata 82,98 5,845 942,735 

y = 549.42x - 7.0205
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Discontinous 

Randomly 

30 

1 45,90 5,3 444,64 

2 46,36 4,48 578,12 

Rata-rata 46,13 4,89 511,38 

90 

1 52,19 4,28 620,56 

2 47,22 5,11 558,04 

Rata-rata 49,71 4,695 589,3 

150 

1 46,72 5,18 541,92 

2 48,28 4,46 572,09 

Rata-rata 47,5 4,82 557,005 

210 

1 42,27 4,81 478,05 

2 40,25 4,96 463,32 

Rata-rata 41,26 4,885 470,685 

270 

1 48,80 5,23 630,42 

2 50,40 5,35 549,42 

Rata-rata 49,6 5,29 589,92 
 

 

 

E. Persiapan Alat dan Bahan 
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- Alat 
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F. Proses Pembuatan Spesimen 
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G. Spesimen Yang Sudah Jadi 

 

- Continous Randomly 
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- Discontinous Randomly 

 

 
 

 

H. Saat Pengujian Tarik 
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I. Surat Keterangan Pengujian 
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