
 

 

 

LAMPIRAN 

 

Perhitungan Persentase Ferit Perlit Struktur Mikro 

Temperature 7000C Hold.Time 45 menit 

 Logam Induk 

 

  

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                 
28

100
 x 100% = 28 % 

Persentase Ferit : 100% - Persentase Perlit = % 

             100% - 28 = 72 % 

 

 HAZ   

 

 

 

 

 

 

 

 

 

 

 



 

68 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                    
61

100
 x 100% = 61 % 

Persentase Ferit : 100% - Persentase Perlit = % 

             100% - 61 = 39 %  

 Logam Las    

  

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

       
60

100
 x 100% = 60 % 

Persentase Ferit : 100% - Persentase Perlit = % 

             100% - 60 = 40 %  

 

Temperature 7000C Hold.Time 70 menit 

 Logam Induk 
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

        
21

100
 x 100% = 21 % 

Persentase Ferit :    100% - Persentase Perlit = % 

        100% - 21 = 79 %  

 HAZ 

 

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                       
59

100
 x 100% = 59 % 

Persentase Ferit :100% - Persentase Perlit = % 

           100% - 59 = 41 %  

 

 Logam Las 

 

 

 

 

 

 

 

 

 



 

70 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                    
57

100
 x 100% = 57 % 

Persentase Ferit : 100% - Persentase Perlit = % 

             100% - 57 = 43 % 

Temperature 7000C Hold.Time 95 menit 

 Logam Induk 

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
20

100
 x 100% = 20 % 

Persentase Ferit : 100% - Persentase Perlit = % 

                             100% - 20 = 80 %  

 HAZ 

 

 

 

 

 

 

 

 

 

 

 



 

71 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
55

100
 x 100% = 55 % 

Persentase Ferit : 100% - Persentase Perlit = % 

             100% - 55 = 45 %  

 Logam Las 

 

  

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

        
53

100
 x 100% = 53 % 

Persentase Ferit :    100% - Persentase Perlit = % 

        100% - 53 = 47 % 

 

Temperature 7500C Hold.Time 45 menit 

 Logam Induk 
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
18

100
 x 100% = 18 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 18 = 82 %  

 

 HAZ 

 

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
51

100
 x 100% = 51 % 

Persentase Ferit : 100% - Persentase Perlit = % 

             100% - 51 = 49 %  

 

 Logam Las 
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                       
52

100
 x 100% = 52 % 

Persentase Ferit : 100% - Persentase Perlit = % 

             100% - 52 = 48 %  

 

Temperature 7500C Hold.Time 70 menit 

 Logam Induk  

 

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                  
15

100
 x 100% = 15 % 

Persentase Ferit : 100% - Persentase Perlit = % 

           100% - 15 = 85 %  

 

 HAZ 
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
29

100
 x 100% = 29 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 29 = 71 % 

 

 Logam Las  

 

 

 

 

 

 

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                       
22

100
 x 100% = 22 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 22 = 77 %  

Temperature 7500C Hold.Time 95 menit 

 Logam Induk 
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
14

100
 x 100% = 14 % 

Persentase Ferit : 100% - Persentase Perlit = % 

             100% - 14 = 86 %  

 

 HAZ 

 

 

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
27

100
 x 100% = 27 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 27 = 73 %  

 

 

 Logam Las 
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
21

100
 x 100% = 21 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 21 = 79 % 

 

Temperature 8000C Hold.Time 45 menit 

 Logam Induk  

 

  

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                       
12

100
 x 100% = 12 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 12 = 88 %  

 

 HAZ  
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
26

100
 x 100% = 26 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 26 = 74 % 

 

 Logam Las 

 

 

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
21

100
 x 100% = 21 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 21 = 79 %  

 

Temperature 8000C Hold.Time 70 menit 

 Logam Induk 
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                      
11

100
 x 100% = 11 % 

Persentase Ferit : 100% - Persentase Perlit = % 

           100% - 11 = 89 %  

 

 HAZ 

 

  

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
22

100
 x 100% = 22 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 22 = 78 %  

 

 

 Logam Las 
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 Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                        
19

100
 x 100% = 19 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 19 = 81 % 

 

 

Temperature 8000C Hold.Time 95 menit 

 Logam Induk 

 

  

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
11

100
 x 100% = 11 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 11 = 89 %  

 

 HAZ 

 

 

 

 

 

 

 



 

80 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                       
17

100
 x 100% = 17 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 17 = 83 % 

 

 

 Logam Las 

 

  

 

 

 

 

 

 

Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                                   
13

100
 x 100% = 13 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 13 = 87 %  

 

Tanpa PWHT 

 Logam Induk  
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                      
34

100
 x 100% = 34 % 

Persentase Ferit : 100% - Persentase Perlit = % 

           100% - 34 = 66 % 

 

 HAZ 

 

 

 

 

 

 

 

 

 

 Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                        
65

100
 x 100% = 65 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 65 = 35 % 

 

 Logam Las 
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Persentase Perlit : 
𝑗𝑢𝑚𝑙𝑎ℎ 𝑓𝑎𝑠𝑎 𝑝𝑒𝑟𝑙𝑖𝑡

𝑗𝑢𝑚𝑙𝑎ℎ 𝑡𝑖𝑡𝑖𝑘
 x 100% = % 

                       
60

100
 x 100% = 60 % 

Persentase Ferit : 100% - Persentase Perlit = % 

            100% - 60 = 40 % 

 

 

 Menghitung Impact Strength (Harga Impact) 

 

Diketahui : 

A        = 80 mm2 

m  = 26,08 kg 

α1
         = 1100 

α2        = sudut setelah pembebanan 

l          = 0,7500 m 

W   = m.g  = 26,08 kg x 9,8 m/s2 

               = 255,8 N 

E   =  W . l (cos α2 - cos α1)  (J) 

HI =  
𝐸
𝐴  (Joule/mm2) 

 

 Perhitungan temperature 7000C holding time 45 menit 

 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 73 – cos 110) 

     = 191,85 x 0,634 

     = 121,632 J 

H1 = 
𝐸

𝐴
 

 = 
121,632

80
 

 = 1,52 J/mm2 

 Perhitungan temperature 7000C holding time 70 menit 

 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 70 – cos 110) 

    = 191,85 x 0,684 



 

83 

 

    = 131,225 J 

H1 = 
𝐸

𝐴
 

 = 
131,225

80
 

 = 1,64 J/mm2 

 

 Perhitungan temperature 7000C holding time 95 menit 

 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 69 – cos 110) 

    = 191,85 x 0,7 

    = 134,295 J 

H1 = 
𝐸

𝐴
 

 = 
134,295

80
 

 = 1,67 J/mm2 

 Perhitungan temperature 7500C holding time 45 menit 

 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 63 – cos 110) 

    = 191,85 x 0,795 

    = 152,52 J 

H1 = 
𝐸

𝐴
 

 = 
152,52

80
 

 = 1,906 J/mm2 

 Perhitungan temperature 7500C holding time 70 menit 

 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 61 – cos 110) 

    = 191,85 x 0,826 
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    = 158,468 J 

H1 = 
𝐸

𝐴
 

 = 
158,468

80
 

 = 1,98 J/mm2 

 Perhitungan temperature 7500C holding time 95 menit 

 

E  = W. l (cos α2 – cos α1) 

     =  255,8 x 0,75 (cos 59 – cos 110) 

    = 191,85 x 0,857 

    = 164,415 J 

H1 = 
𝐸

𝐴
 

 = 
164,415

80
 

 = 2,055 J/mm2 

 Perhitungan temperature 8000C holding time 45 menit 
 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 55 – cos 110) 

    = 191,85 x 0,915 

    =  175,542 J 

H1 = 
𝐸

𝐴
 

 = 
175,542

80
 

 = 2,194 J/mm2 

 

 Perhitungan temperature 8000C holding time 70 menit 
 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 51 – cos 110) 

    = 191,85 x 0,971 



 

85 

 

    = 186,286 J 

H1 = 
𝐸

𝐴
 

 = 
186,286

80
 

 = 2,238 J/mm2 

 Perhitungan temperature 8000C holding time 95 menit 

 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 47 – cos 110) 

    = 191,85 x 1,023 

    = 196,262 J 

H1 = 
𝐸

𝐴
 

 = 
196,262

80
 

 = 2,453 J/mm2 

 Perhitungan tanpa perlakuan panas 

 

E  = W. l (cos α2 – cos α1) 

     = 255,8 x 0,75 (cos 78 – cos 110) 

    = 191,85 x 0,549 

    = 105,325 J 

H1 = 
𝐸

𝐴
 

 = 
105,325

80
 

 = 1,316 J/mm2 
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