


θÛÝ× ÞȕÃɠ 
 
ÞɭÖɠ  
ĜÙȕÖ, ȐÔġÙɭÈ ©Ø ĦÙɮÔ 00 
 
ÞɰØÃÑɟ  
ÔɠÖ.Åɦ{ĦÈ  
ÃɮÑÙ  
¤ɰÀÙ  
ŎɭÑ ØɭÙ 
 
ÔɟØ, ØɨÊ ©Ø ȎØÔɟØ  
  
Ûɟ×Ø ØɨÊ 
 
ßɦÈ ØɨġÊ }ĕÒɟÏ  
¾ɦ×Ù ©Ø ÜɠÈ 
 
ĚÙɭÈʃ 
 
¾ɨġÊ ØɨġÊ }ĕÒɟÏ  
¾ɦ×Ù ©Ø ÜɠÈ 
 
ÅĦÍɠ }ĕÒɟÏ  
ÞɟÖɟę×.ÑɟÙɡÏɟØ ÜɠÈ ©Ø ¾ɦ×Ù 
 
ÒɮÈ }ĕÒɟÏ  
Òɟ{Ò  
θÛʬ×ȓÍ {ĦÒɟÍ 
 
ØɭÙÛɭ }ĕÒɟÏ  
ØɭÙ  
Òȏß×ɭ, ¤ĆÞÙ ©Ø Òȏß×ʇ ¾ɭ ÞɮÈ 
 
θÛÜɭÝ ĦÈɡÙ  



 
¤Ùɨ× {ĦÒɟÍ Þɰ×ɰŝ  
θÛĤÛɭÞØɮ×ɟ Ùɩß ¤Ûɰ {ĦÒɟÍ Þɰ×ɰŝ  
ÞÙɭÖ {ĦÒɟÍ Þɰ×ɰŝ 
 
¾ċÃɟ Ùɨßɟ 





ÞɭÖɠ  
 
ĜÙȕÖ, ȐÔġÙɭÈ ©Ø ĦÙɮÔ ¾ɭ }κÃÍ z¾ɟØ 

 

ÖÏ z¾ɟØ 
ÞɭĆÜÑ  
ÕɟØ  εÖÙ 

 εÖÖɠ- η¾Őɟ-.Öɠ-  

ĜÙȕÖ 
εÕÙɟ| {ĦÒɟÍ  
Þɰ×ɰŝ   

 150 x 150  176.63  ÔɠÔɠ¤Ö 
 260 x 330  673.53  ÔɠÔɠ¤Ù¤Ö 
 280 x 285  626.43  ÔɠÔɠ¤Ù¤Ö 

 295 x 320  741.04  ÔɠÔɠ¤Ù¤Ö 

 300 x 325  765.38  ÔɠÔɠ¤Ù¤Ö 

 300 x 335  788.93  ÔɠÞɠÞɠ¤Þ 
 310 x 340  827.39  ÔɠÔɠ¤Ù¤Ö  
 320 x 320  803.84  ÔɠÔɠ¤Ù¤Ö 

 
ÏȓÀɟxÒȓØ {ĦÒɟÍ  
Þɰ×ɰŝ    

 200 x 200  314.00  ÊɠÔɠ¤Ù¤Ö 
 210 x 160  263.76  ÊɠÔɠ¤Ù¤Ö 
 230 x 160  288.88  ÊɠÔɠ¤Ù¤Ö 
 250 x 160  314.00  ÊɠÔɠ¤Ù¤Ö 
 250 x 210  398.00  ÊɠÔɠ¤Ù¤Ö 
 250 x 300  588.75  ÊɠÔɠ¤Ù¤Ö 
 250 x 320  628.00  ÊɠÔɠ¤Ù¤Ö 
 270 x 150  317.93  ÊɠÔɠ¤Ù¤Ö 
 300 x 140  329.70  ÊɠÔɠ¤Ù¤Ö 
 300 x 250  588.75  ÊɠÔɠ¤Ù¤Ö 
 350 x 140  384.65  ÊɠÔɠ¤Ù¤Ö 
 365 x 140  401.14  ÊɠÔɠ¤Ù¤Ö 
 210 x 160  263.76  ÊɠÔɠÞɠÒɠ 
 230 x 160  288.88  ÊɠÔɠÞɠÒɠ 
 300 x 150  353.25  ÊɠÔɠÞɠÒɠ 
 350 x 150  412.13  ÊɠÔɠÞɠÒɠ 



 350 x 240  659.40  ÊɠÔɠzØÞɠÒɠ 
 340 713.00  ÊɠÔɠzØÞɠÒɠ 

 
z|z|¤ÞÞɠ¨ 
{ĦÒɟÍ Þɰ×ɰŝ   

 150 x 150  176.63  z|ÞɠÞɠÒɠ 

ȐÔġÙɭÈ 
εÕÙɟ| {ĦÒɟÍ  
Þɰ×ɰŝ   

 90 x 90  63.59 ÔɠÔɠ¤Ö 
 100 x 100  78.50 ÔɠÔɠ¤Ö 
 105 x 105  86.50 ÔɠÔɠ¤Ö 

 
ÏȓÀɟxÒȓØ {ĦÒɟÍ  
Þɰ×ɰŝ   

 100 x 100  78.5 ÊɠÞɠÞɠÒɠ 
 125 x  125 122.66  ÊɠÞɠÞɠÒɠ 
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ÖÏ 
z¾ɟØ 

ÞɭĆÜÑ  
ÕɟØ εÖÙ 

 εÖÖɠ- η¾Őɟ-.Öɠ-  
    

ĦÙɮÔ 
εÕÙɟ| {ĦÒɟÍ 
Þɰ×ɰŝ   

 200 x 250  392.50 ÔɠÔɠ¤Ù¤Ö 
 200 x 310  486.70 ÔɠÔɠ¤Ù¤Ö 
 200 x 410  643.70 ÔɠÔɠ¤Ù¤Ö 
 205 x 325  523.01 ÔɠÔɠ¤Ù¤Ö 
 205 x 405  651.75 ÔɠÔɠ¤Ù¤Ö 
 200 x 1250  1962.50  ÔɠÞɠÞɠ¤Þ 
 200 x 1300  2041.00  ÔɠÞɠÞɠ¤Þ 
 200 x 1500  2355.00  ÔɠÞɠÞɠ¤Þ 
 250 x 1500  2943.75  ÔɠÞɠÞɠ¤Þ 
 320 x 1500  3768.00  ÔɠÞɠÞɠ¤Þ   
ÞɰνàĚÍɠ¾ØÌ:   
ÔɠÞɠ
Þɠ : εÕÙɟ| ÞÍÍ ¾ɟȒĦÈɰÀ ÜɦÒ ÊɠÔɠÞɠ : ÏȓÀɟxÒȓØ ĜÙȕÖ ¾ɟĦÈØ Þɰ×ɰŝ 
ÔɠÔɠ¤
Ù¤Ö : εÕÙɟ| ĜÙȕεÖɰÀ εÖÙ 

ÊɠÔɠzØ
ÞɠÒɠ : ÏȓÀɟxÒȓØ ĜÙȕÖ Øɟ}ɰÊ ¾ɟĦÈØ Þɰ×ɰŝ 

ÔɠÔɠ¤
Ö : εÕÙɟ| ȐÔġÙɭÈ εÖÙ 

ÊɠÞɠ
ÞɠÒɠ : ÏȓÀɟxÒȓØ ÞÍÍ ¾ɟȒĦÈɰÀ Þɰ×ɰŝ 

Ôɠ¤Ö
¤Ö : εÕÙɟ| ģ×ɟÒɟØɡ εÖÙ    

ÊɠÔɠ¤Ù
¤Ö : ÏȓÀɟxÒȓØ ĜÙȕεÖɰÀ εÖÙ 

z|
ÞɠÞɠ
Òɠ : 

z|z|¤ÞÞɠ¨ ÞÍÍ ¾ɟȒĦÈɰÀ 
Þɰ×ɰŝ  

 
ÞɟÖɟę× ŐɭÊ: IS 2830, IS 2831, SAE 1070, EN 8, EN 9, ÞɭÙ 
ÈɟÛØ, ÞɮÙÖɟ, 20 Mn  Cr 5, IS 1875, SWR -14, ÞɭÙ HCR 



ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ  

θÛεÜĥÈÍɟ¤ɰ ŐɭÊ C% Mn% 
P% 
yκÐ¾ÍÖ 

S% 
yκÐ¾ÍÖ 

       

IS 
2830/2012  

C1
5 MMn  

0.12-
0.18 

0.60-
1.00   

 
C1
8 MMn  

0.15-
0.21 

0.60-
1.00   

 
C2
0 MMn  

0.17-
0.23 

0.60-
1.00   

 
C1
5 HMn  

0.12-
0.18 

1.00-
1.80   

 
C1
8 HMn  

0.15-
0.21 

1.00-
1.80   

 
C2
0 HMn  

0.17-
0.23 

1.00-
1.80   

 C25 HMn  0.3 yκÐ- 1.8 yκÐ-   
IS 
2831/2012  C8  

0.15 
yκÐ- 

0.30-
0.60 0.055 0.055 

 
C1
5  

0.12-
0.18 

0.30-
0.60 0.055 0.055 

 
C2
2  

0.25 
yκÐ- 

1.25 
yκÐ- 0.075 0.060 

SAE 1070    
0.65-
0.75 

0.60-
0.90 0.040 0.045 

EN 8    
0.35-
0.45 

0.60-
1.00 0.06 0.06 

EN 9    
0.50-
0.60 

0.50-
0.80 0.06 0.06 

ÞɭÙ ÈɟÛØ ŐɭÊ 1 
0.12-
0.17 0.8-1.2 0.045 0.045 

 ŐɭÊ 2 
0.15-
0.20 1.0-1.5 0.045 0.045 

 ŐɭÊ 3 0.18- 1.0-1.5 0.045 0.045 



0.22 

 ŐɭÊ 4 
0.16-
0.20 1.2-1.5 0.045 0.045 

 ŐɭÊ 5 
0.18-
0.22 1.2-1.5 0.045 0.045 

 
ŐɭÊ 6 
(Êɠ¤ÞÒɠ) 

0.16-
0.20 1.2-1.4 0.045 0.045 

ÞɮÙÖɟ 350 HI  0.20 yκÐ- 
1.50 
yκÐ- 0.04 0.04 *  

20Mn Cr5    0.17-0.22 1.1-1.4 0.035  

   
Cr 1.00 -
1.30    

ȒĦŢɰÀ {ĦÒɟÍ 55 Si 7  0.50-0.60 0.80-1.00 0.04 0.04 

   
(Si:1.5 -
2.0)    

 60Si7  0.55-0.65 0.80-1.00 0.040 0.040 

   
(Si:1.5 -
2.0)    

 SUP 9  0.52-0.60 0.65-0.95 0.035 0.035 

   
Si: 0.15 -0.35, Cr: 0.65 -0.95, Cu+Ni: 
0.3 yκÐ-  

 SUP 11A  0.56-0.64 0.7-1.0 0.035 0.035 

   
Si 0.15 -0.35, Cr 0.7 -1.0, B 0.0005 ę×ȕ-, 
Cu+Ni: 0.3 yκÐ- 

}ċÃ ¾ɟÔxÑ 
SAE 
1040 0.35-0.85 0.6-0.9 0.035 0.035  

* ÞɭÖɠ ¾ɭ ÖɟÖÙɭ Öʃ ¾ɭÛÙ ØɟÞɟ×ȑÑ¾ θÛĤÙɭÝÌ ¾ɭ zÐɟØ ÒØ zÒȕȑÍx ¾ɥ Åɟ¤Àɠ]  
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θÛεÜĥÈÍɟ¤ɰ 
ŐɭÊ C% yκÐ- 

Mn% 
yκÐ- P% yκÐ- 

S% 
yκÐ- 

      
IS 
1875/1992  ŬɭÌɠ 1 0.1-0.18 0.6-0.7 0.04 0.04 

 ŬɭÌɠ 1A 0.1-0.2 0.6-0.9 0.04 0.04 

 ŬɭÌɠ 2 
0.15-
0.25 0.6-0.9 0.04 0.04 

 ŬɭÌɠ 2A 0.2-0.3 0.6-0.9 0.04 0.04 

 ŬɭÌɠ 3 
0.25-
0.35 0.6-0.9 0.04 0.04 

 ŬɭÌɠ 3A 0.3-0.4 0.6-0.9 0.04 0.04 
 ŬɭÌɠ 4 0.4-0.5 0.6-0.9 0.04 0.04 
 ŬɭÌɠ 5 0.5-0.6 0.6-0.9 0.04 0.04 
 ŬɭÌɠ 6 0.6-0.7 0.5-0.8 0.04 0.04 

SWR -14  0.14 0.60 0.05 0.05 
SWR -10  0.10 0.60 0.04 0.04 
ÞɭÙ HCR   0.20  0.045 0.045 

ÞɭÙ ÔɨØɨÑ  
0.20-
0.30 1.20-1.5 0.04 0.04 

    
B : 0.003 -0.005, Cr : 
0.50 yκÐ- 

ASTM A105   0.2-0.24 0.85-1.5 0.035 0.035 
HCRS (Cu -
P)  

0.15 
yκÐ- 

0.25-
0.80 

0.07-
0.15 0.03 

   Cu : 0.20 ę×ȕ-  

50 C8   
0.45-
0.55 0.6-0.9 0.04 0.04 

       
* ÞɭÖɠ ¾ɭ ÖɟÖÙɭ Öʃ ¾ɭÛÙ ØɟÞɟ×ȑÑ¾ θÛĤÙɭÝÌ ¾ɭ zÐɟØ ÒØ zÒȕȑÍx ¾ɥ 
Åɟ¤Àɠ]  



ȏÈĚÒÌɠ :  
IS 2830/2012: (1) εÞεÙ¾ɦÑ ßÍ {ĦÒɟÍ Öʃ ę×ȕÑÍÖ Si Öɟŝɟ /-0$ Þɭ ¾Ö Ñßɡɰ] 

(2) ¾ȓÙ Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ÍĕÛ ÅɮÞɭ Nb, V ©Ø Ti 0.2% Þɭ yκÐ¾ Ñßɡɰ] (3) ÍɟɰÔɭ 

¾ɥ Öɟŝɟ /-1/ Þɭ /-24$ ¾ɭ ÔɠÃ ßɨÀɠ, ×ȏÏ ÞßÖȑÍ ßɨ] 
 

(4) }Ò×ȓxĆÍ θÛεÜĥÈÍɟ ÛɟÙɭ ÞÕɠ Ţ¾ɟØ ¾ɭ {ĦÒɟÍ ¾ɥ zÒȕȑÍx ÍɠÑ ŐɭÊ A, B, 

©Ø C Öʃ ¾ɥ Åɟ¤ ©Ø {ÑÖʃ ÞġÓØ, ÓɨĦÓɨØÞ '¾ØÄȓÙ θÛĤÙɭÝÌ( ©Ø 
¾ɟÔxÑ ¾ɥ Öɟŝɟ ȑÑĞÑɟÑȓÞɟØ ßɨ9 ŐɭÊ A J ÞġÓØ ©Ø ÓɨĦÓɨØÞ Ţĕ×ɭ¾ 0.05 

yκÐ¾ÍÖ, CE 0.42 yκÐ¾ÍÖ; ŐɭÊ B - ÞġÓØ ©Ø ÓɨĦÓɨØÞ Ţĕ×ɭ¾ 0.045 

yκÐ¾ÍÖ, CE 0.41 yκÐ¾ÍÖ; ŐɭÊ C - ÞġÓØ ©Ø ÓɨĦÓɨØÞ Ţĕ×ɭ¾ 0.04 

yκÐ¾ÍÖ, CE 0.39 yκÐ¾ÍÖ] 
 

IS 2831/2012: (1) yǦx-Íɮ×ɟØ {ĦÒɟÍ }ĕÒɟÏ J ÅɮÞɭ ĜÙȕÖ, ȐÔġÙɭÈ, ĦÙɮÔ Åɨ zÀɭ 

ÞɰÞɟÐÑ ¾ɭ εÙ¤ ηÓÈ ßʇ] {Þ }ĕÒɟÏ ¾ɟ ÒȎØÖɟÒ ©Ø Þß×Íɟ zÒÞɠ 

ÞÖÆɩÍɭ ¾ɭ yÑȓÞɟØ ßɨÀɠ] (2) ŎɭÍɟ ©Ø ȑÑÖɟxÍɟ ¾ɭ ÔɠÃ zÒÞɠ ÞÖÆɩÍɭ ¾ɭ 

ÜÍɟxÐɠÑ Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ¾ɥ ĦÛɠ¾ȗȑÍ Ïɡ Åɟ Þ¾Íɠ ßɮ] Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ÍĕÛ 

ÅɮÞɭ Nb, V yÎÛɟ Ti ¾ɨ ÅÔ yÙÀ-yÙÀ yÎÛɟ εÖÙɟ ¾Ø Ţ×ɨÀ η¾×ɟ ÅɟÍɟ 

ßɮ Íɨ ¾ȓÙ Öɟŝɟ /-1/$ Þɭ yκÐ¾ Ñßɡɰ ßɨÀɠ] (3) ¦ÊxØ ÏɭÍɭ ÞÖ× {ĦÒɟÍ ¾ɨ 

LȑÑÐɟxȎØÍ ÑɟÖM Þɭ εÙ¿ɟ ÅɟÑɟ Ãɟȏß¤] (4) ÍɟɰÔɭ ¾ɥ Öɟŝɟ ŎɭÍɟ ©Ø ȑÑÖɟxÍɟ ¾ɭ 

ÔɠÃ zÒÞɠ ÞÖÆɩÍɭ ¾ɭ yÑȓÞɟØ /-1/ Þɭ /-24$ ¾ɭ ÔɠÃ ßɨ Þ¾Íɟ ßɮ] ÍɟɰÔɭ 

¾ɭ εÖŬÌ ÛɟÙɭ ÀȓÌÛĕÍɟ {ĦÒɟÍ ¾ɭ ÒɠÄɭ Cu ÙÀɟ×ɟ Åɟ¤Àɟ, }ÏɟßØÌ ¾ɭ εÙ¤ 

C15 Cu. (5) ŐɭÊ C22 ¾ɭ εÙ¤, yę× zÛĤ×¾Íɟ¤ɰ ÞɰÀÍ Íɮ×ɟØ }ĕÒɟÏ ÖɟÑ¾ʇ ¾ɭ 

yÑȓÞɟØ ßʇÀɠ] (6) yÕɠĥÈ θÛεÜĥÈÍɟ¤ɰ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 

¾ɭ ÞɰÔɰÐ Öʃ ȑÑ×Ö IS 2831  ¾ɭ yÑȓÞɟØ ȑÑÖɟxÍɟ ©Ø ŎɭÍɟ ¾ɭ ÔɠÃ zÒÞɠ 

ÞÖÆɩÍɟ η¾×ɟ Åɟ¤]  
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SAE 1070  
: 

Si 0.05 J 
0.30%    

EN 8, EN 
9 : 

Si 0.05 J 
0.35%    

ÞɭÙ ÈɟÛØ : 

 
 
(ŐɭÊ 4, 5 ©Ø 6 ¾ɭ εÙ¤) : Nb/V 0.003% ę×ȕ- CE J 
Őɭ--1 0.35 -0.40,  

  
Őɭ--2 & 3 0.40 -0.45, Gr -4 0.35 -0.40, Gr -5 0.40 -0.45, Gr -
6 0.40 -0.49  

ÞɮÙÖɟ : Nb+V+Ti 0.25 yκÐ-   
20 Mn Cr 
5 : 

Cr 1.0 - 
1.3%    

IS 1875  : 
Si 0.15 -
0.35%    

SAIL HCR  : ÞɰàɟØÌ ŢȑÍØɨÐɠ ÍĕÛʇ ¾ɥ Öɟŝɟ 0.75% ę×ȕ- ßɨÀɠ,  
  S+P = 0.090% yκÐ-   

}ċÃ ¾ɟÔxÑ : 
Si = 0.15 -
0.30%    

* EMS ¾ɭ ÞɟÎ DSP  Þɭ ÔÑɭ ÞɭÙ ÔɨØɨÑ, ÞɭÙ ȒĦŢɰÀ ©Ø }ċÃ ¾ɟÔxÑ 
ȐÔġÙɭÈ  
  }ĕÒɟÏ Ãɩîɟ| ÞÖÍÙ ÖɨÈɟ| Þß×Íɟ 
    (εÖÖɠ-) (εÖÖɠ-) (εÖÖɠ-) 

IS:2830   ȐÔġÙɭÈ 75 Í¾ J  1.5 
   75 Þɭ yκÐ¾ J  3 

  ĜÙȕÖ 150 Í¾ J 
+ 4.0, - 
3.0 

   
150 Þɭ 
yκÐ¾ J 

+ 6.0, - 
3.0 

  ĦÙɮÔ 300 Í¾ 150 Þɭ yκÐ¾ 
+ 3.0, - 
4.0 

    150 Í¾ 
+ 3.0, - 
6.0 

   
300 Þɭ 
yκÐ¾ 150 Í¾ 

+ 5.0, - 
10.00 



      
 
yÑȓŢ×ɨÀ  
θÛεÜĥÈÍɟ¤ɰ yÑȓŢ×ɨÀ  
IS 2830  ÞɰØÃÑɟ¨ɰ, ÀɨÙɟ¾ɟØ ÍÎɟ ȎØÔɟØ Öʃ ÒȓÑ9 ØɨεÙɰÀ 

IS 2831  
ÞɰØÃÑɟ̈ ɰ ©Ø ÀɨÙɟ¾ɟØ Öʃ ÒȓÑ9 ØɨεÙɰÀ ¾ɭ εÙ¤ 
ģ×ÛÞɟȑ×¾ ŐɭÊ] 

SAE 1070  ŘɮĆÈØ ιÊĦ¾ ¾ɟ ȑÑÖɟxÌ 
EN 8, EN 9 J IS 
1875 Ñ¾Ù ¾ɭ Ţ×ɨÅÑ Þɭ 
ÞɭÙ ÈɟÛØ TLT ÞɮĈÖʃÈ ¾ɭ εÙ¤ ÞɰØÃÑɟ̈ ɰ Öʃ ÒȓÑ9 ØɨεÙɰÀ 
ÞɮÙÖɟ 350 }ċÃ Íę×Íɟ ÛɟÙɡ ÞɰØÃÑɟ̈ ɰ Öʃ ÒȓÑ9 ØɨεÙɰÀ 
20 Mn Cr 5  ¦ÈɨÖɨÔɟ{Ù κÀ×Ø ¾ɭ εÙ¤ ¾ɭÞ ÞćÍ {ĦÒɟÍ 
SWR -EQ (IS:2879)  ÛɮȒġÊɰÀ {ÙɮĆŘɨʪÞ, ÛɮȒġÊɰÀ m/c Ûɟ×Ø 
SWR -14 Ûɟ×Ø ØɨÊ Öʃ ÒȓÑ9 ØɨεÙɰÀ 
SWR -10 ÍɟØʇ ¾ɭ ÅɟÙ Öʃ ÒȓÑ9 ØɨεÙɰÀ 
ÞɭÙ HCR  }ċÃ ÞɰàɟØ¾ ŢȑÍØɨÐɠ ȎØÔɟØ Öʃ ÒȓÑ9 ØɨεÙɰÀ 
ÞɭÙ HCR -EQR  }ċÃ ÞɰàɟØ¾ ÍÎɟ Õȕ¾ɰÒ ŢȑÍØɨÐɠ ȎØÔɟØ Öʃ ÒȓÑ9 ØɨεÙɰÀ 
ÞɭÙ ÔɨØɨÑ ŘɮĆÈØ ιÊĦ¾ 
ȒĦŢɰÀ {ĦÒɟÍ.Sup 
11A/Sup -9 ÒɭÃÏɟØ.ÒĕÍɭÏɟØ ȒĦŢɰÀ, ØɭÙ ȒĆÙÒ 
ÃɭÑ {ĦÒɟÍ ÃɭÑ εÙɰ¾ 
}ċÃ ¾ɟÔxÑ Ûɟ×Ø ØĦÞɠ, Þɟ{η¾Ù ĦÒɨ¾, Èɟ×Ø ÔɠÊ zȏÏ 
ASTM A 10 5 Òɟ{Ò ěÙʃÀ 
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ÞɰØÃÑɟĕÖ¾ {ĦÒɟÍ ÞɭĆÜÑ 
ÔɠÖ.Åɦ{ĦÈ, ÃɮÑÙ ©Ø ¤ɰÀÙ ¾ɭ }κÃÍ z¾ɟØ 
         
          
 
ÞɭĆÜÑ z¾ɟØ ÞɭĆÜÑ ÕɟØ ÙɰÔɟ| 

 εÖÖɠ- η¾Őɟ-.Öɠ- Öɠ- 
    

ÔɠÖ.Åɦ{ĦÈ ÏȓÀɟxÒȓØ {ĦÒɟÍ Þɰ×ɰŝ   
    

 200 x 100 x 5.7  25.4 ÖɟÑ¾ ÙɰÔɟ| 
   11 ©Ø yκÐ¾ 
 εÕÙɟ| {ĦÒɟÍ Þɰ×ɰŝ   
 250 x 125 x 6.9  37.3 12 - 13.5 
 300 x 140 x 7.7  46.1 ÞÕɠ z¾ɟØ ¾ɭ εÙ¤ 
 350 x 140 x 8.1  52.4  
 400 x 140 x 8.9  61.6  
 450 x 150 x 9.4  72.4  
 500 x 180 x 10.2  86.9  
 600 x 210 x 12  123.0  
ÃɮÑÙ εÕÙɟ| {ĦÒɟÍ Þɰ×ɰŝ   

 75 x 4 0 x 4.8  7.14 
12 ©Ø 
yκÐ¾ 

 100 x 50 x 5  9.56  
 ÏȓÀɟxÒȓØ {ĦÒɟÍ Þɰ×ɰŝ   
 150 x 75 x 5.7  16.80 ÖɟÑ¾ ÙɰÔɟ| 
 150 x 76 x 6.5  17.70 11 ©Ø yκÐ¾ 
 200 x 75 x 6.2  22.30  
 200 x 76 x 7.5  24.30  
 εÕÙɟ| {ĦÒɟÍ Þɰ×ɰŝ   
 250 x 82 x 9  34.2 12 - 13.5 
 300 x 90 x 7.8  36.3  
 400 x 100 x 8.8  50.1  



ÞɭĆÜÑ z¾ɟØ ÞɭĆÜÑ ÕɟØ ÙɰÔɟ| 
 εÖÖɠ- η¾Őɟ-.Öɠ- Öɠ- 

¤ɰÀÙ εÕÙɟ| {ĦÒɟÍ Þɰ×ɰŝ   
 50 x 50 x 5*  3.8  
 50 x 50 x 6  4.5  
 60 x 60 x 5/6/8*  4.5/5.4/7.0   
 65 x 65 x 5*  4.9 12 
 65 x 65 x 6/8/10  5.8/7.7/9.4  ©Ø yκÐ¾ 
 70 x 70 x 5/6*  5.3/ 6.3   

 
75 x 75 x 5/ 6/ 
8/ 10  5.7/6.8/8.9/11.0   

 80 x 80 x 6/8/10  7.3/9.6/11.8   
 90 x 90 x 6/8/10  8.2/10.8/13.4   

 
150 x 150 x 16/ 
20*  35.8/44.1   

 ÏȓÀɟxÒȓØ {ĦÒɟÍ Þɰ×ɰŝ    

 
110 x 110 x 
10/12 16.6/19.7  11 ©Ø yκÐ¾ 

 
130 x 130 x 
10/12 19.7/23.5  ÞÕɠ z¾ɟØ ¾ɭ εÙ¤ 

 
150 x 150 x 
12/16 27.3/35.8   

 
*  ÔÑɟ×ɟ Åɟ Þ¾Íɟ ßɮ ×ȏÏ Ò×ɟxĚÍ ¦ÊxØ 

ßʇ] 0/ Öɠ-.00-4 Öɠ- Þɭ ¾Ö ÙɰÔɟ| ÛɟÙɭ 

}ĕÒɟÏ ¾ɥ Õɠ zÒȕȑÍx ¾ɥ Åɟ Þ¾Íɠ ßɮ] 

 
Åßɟɰ ÖɟÑ¾ ÙɰÔɟ| }Ò×ȓxĆÍ ÍɟεÙ¾ɟ Öʃ ÏÜɟx| À| ßɮ, ÒØɰÍȓ BSP 6-13 Öɠ- ¾ɭ 

ÔɠÃ η¾Þɠ Õɠ ȑÑÐɟxȎØÍ ÙɰÔɟ| ¾ɥ ÞɟÖŐɠ ¾ɥ zÒȕȑÍx ¾Ø Þ¾Íɟ ßɮ ©Ø  



DSP  5.5-11.5 Öɠ- ¾ɭ ÔɠÃ ¾ɥ η¾Þɠ Õɠ ȑÑÐɟxȎØÍ ÙɰÔɟ| ¾ɥ ÞɟÖŐɠ ¾ɥ 

zÒȕȑÍx ¾Ø Þ¾Íɟ ßɮ] 

ÞɟÖɟę× ŐɭÊ : IS 2062/2011 ©Ø ÞɮÙÖɟ 
 
ÞɰØÃÑɟĕÖ¾ ßɨÑɭ ¾ɭ ¾ɟØÌ ÍɟɰÔɭ ¾ɨ Õɠ }ÒÕɨĆÍɟ ¾ɥ θÛεÜĥÈÍɟ̈ ɰ ¾ɭ yÑȓÞɟØ 
ØɨÙ η¾×ɟ ÅɟÍɟ ßɮ] TLT ȑÑÖɟxÍɟ̈ ɰ ¾ɥ zÛĤ×¾Íɟ̈ ɰ ¾ɭ yÑȓÞɟØ }ċÃ 

àÖÍɟ ÛɟÙɡ ßġ¾ɥ ÞɰØÃÑɟ¤ɰ Õɠ }ÒÙĜÐ ßʅ] 
 
ÞɰØÃÑɟ¤ɰ ȑÑĞÑεÙζ¿Í θÛÏɭÜɠ θÛεÜĥÈÍɟ¨ɰ Öʃ Õɠ }ÒÙĜÐ ßʅ : 

 
ASTM -A-36, JIS -G-3101-SS400, BS -4360 ŐɭÊ 40A, 43A, 43B, 
43C, 50B, 50C, EN -10025, ŐɭÊ S-275 JO, J R, S -355 JO, JR, 
DIN-17100 ST 37.2/44.2 (ÞÕɠ yǦx-ßÍ ÀȓÌÛĕÍɟ Öʃ), ×ȏÏ Ò×ɟxĚÍ ¦ÊxØ 
}ÒÙĜÐ ßʇ] 
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IS1852  ¾ɭ yÑȓÞɟØ ÞɰØÃÑɟĕÖ¾ {ĦÒɟÍ ÞɭĆÜÑ ¾ɭ εÙ¤ ØɨεÙɰÀ Þß×Íɟ 
 
ÔɠÖ 

 
ÀßØɟ| Þß×Íɟ ěÙʃÀ ¾ɥ Ãɩîɟ| Þß×Íɟ 

200 εÖÖɠ- Í¾ ± 2.0 εÖÖɠ- 100 εÖÖɠ- Í¾ 
± 2.0 
εÖÖɠ- 

>200 to 400 
εÖÖɠ- ± 3.0 εÖÖɠ- 

>100 to 125 
εÖÖɠ- 

± 2.5 
εÖÖɠ- 

>400 to 600 
εÖÖɠ- ± 4.0 εÖÖɠ- 

>125 to 250 
εÖÖɠ- 

± 4.0 
εÖÖɠ- 

 
ŢȑÍ ÖɠÈØ ÕɟØ ÒØ Þß×Íɟ ± 2.5% ßɨÀɠ yÎÛɟ Ûɮ¾ȒġÒ¾ ȼÒ Þɭ ŢȑÍ ÖɠÈØ 
ÖɟÑ¾ ÕɟØ ÒØ +4, -1% ßɨÀɠ]  
ÛŎ ©Ø ÁȓÖɟÛ ¾ɭ εÙ¤ yÑȓÖĕ× ÞɠÖɟ ÙɰÔɟ| ¾ɥ 0.2% ßɨÀɠ] 

 
ÃɮÑÙ 

 
 
 
 
ÀßØɟ| Þß×Íɟ ěÙʃÀ ¾ɥ Ãɩîɟ| Þß×Íɟ 

200 εÖÖɠ- Í¾ ± 2.5 εÖÖɠ- 100 εÖÖɠ- Í¾ 
± 2 
εÖÖɠ- 

> 200 to 400 
εÖÖɠ- ± 3.0 εÖÖɠ-   

 
ŢȑÍ ÖɠÈØ ÕɟØ ÒØ Þß×Íɟ ± 2.5% ßɨÀɠ yÎÛɟ Ûɮ¾ȒġÒ¾ ȼÒ Þɭ ŢȑÍ ÖɠÈØ 
ÖɟÑ¾ ÕɟØ ÒØ +4, -1% ßɨÀɠ] ÛŎ ©Ø ÁȓÖɟÛ ¾ɭ εÙ¤ yÑȓÖĕ× ÞɠÖɟ ÙɰÔɟ| 
¾ɥ 0.2% ßɨÀɠ] 

 
¤ɰÀÙ 

        
ÒɮØ ¾ɥ ÙɰÔɟ| Þß×Íɟ ÒɮØ ¾ɥ ÙɰÔɟ| ÛŎ 

45 εÖÖɠ- Í¾ ± 1.5 εÖÖɠ- < 100 εÖÖɠ- 

ÞÖÆɩÍɭ 
¾ɭ 
yÑȓÞɟØ 
ÙɰÔɟ| ¾ɟ  

    
>45 εÖÖɠ- Þɭ ± 2.0 εÖÖɠ- ³ 100 εÖÖɠ- 0.2%  



100 εÖÖɠ-    
>100 εÖÖɠ- ± 2%   

 
 

Tolerance on Sectional Weight of Angles  
 
ÖɨÈɟ| Þß×Íɟ 

 
3 εÖÖɠ- Í¾ ± 5% 

 
3 εÖÖɠ- Þɭ yκÐ¾ + 5%, -3% 

 
ÑÅÏɡ¾ɥ Þß×Íɟ ÛɟÙɡ ÞɰØÃÑɟ̈ ɰ ¾ɥ zÒȕȑÍx zÒÞɠ ÞÖÆɩÍɭ Þɭ ¾ɥ Åɟ 
Þ¾Íɠ ßɮ] 
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ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ IS: 2062/2011  
 

ŐɭÊ ÀȓÌÛĕÍɟ 
¾ØÄȓÙ θÛĤÙɭÝÌ, ÕɟØ % 
yκÐ-  ¾ɟÔxÑ 

θÛÅɟØÌ ¾ɟ 
ÖɟĘ×Ö 

       ÞÖɟÑ yκÐ-  
  C Mn S P Si   
E 250  A 0.23 1.50 0.045 0.045 0.40 0.42 yǦx-ßÍ.ßÍ 
 BR, BO  0.22 1.50 0.045 0.045 0.40 0.41 yǦx-ßÍ.ßÍ 
 C 0.20 1.50 0.040 0.040 0.40 0.39 ßÍ 

E 300  
A, BR, 
BO 0.20 1.50 0.045 0.045 0.45 0.44 yǦx-ßÍ.ßÍ 

 C 0.20 1.50 0.040 0.040 0.45 0.44 ßÍ 

E 350  
A, 
BR,BO  0.20 1.55 0.045 0.045 0.45 0.47 yǦx-ßÍ.ßÍ 

 C 0.20 1.55 0.040 0.040 0.45 0.45 ßÍ 

E 410  
A, BR, 
BO 0.20 1.60 0.045 0.045 0.45 0.50 yǦx-ßÍ.ßÍ 

 C 0.20 1.60 0.040 0.040 0.45 0.50 ßÍ 
E 450  A, BR  0.22 1.65 0.045 0.045 0.45 0.52 yǦx-ßÍ.ßÍ 
E 550  A, BR  0.22 1.65 0.020 0.025 0.50 0.54 yǦx-ßÍ.ßÍ 
E 600  A, BR  0.22 1.70 0.020 0.025 0.50 0.54 yǦx-ßÍ.ßÍ  
¾ȓÙ Öɟ{Ŏɨ¤Ùɨȑ×ɰÀ ÍĕÛ ÅɮÞɭ Nb, V ©Ø Ti ¤¾Ù ȼÒ Þɭ yÎÛɟ Þɰ×ȓĆÍ ȼÒ 
Þɭ Åɨîɭ Åɟ Þ¾Íɭ ßʅ ©Ø {Ñ¾ɥ Öɟŝɟ 0.25% Þɭ yκÐ¾ Ñßɡɰ ßɨÀɠ] Cu 

zÒÞɠ ÞÖÆɩÍɭ Þɭ 0.25 - 0.35% ¾ɭ ÔɠÃ ßɨ Þ¾Íɟ ßɮ] 
 
ÞɮÙÖɟ ŐɭÊ         
ŐɭÊ C Mn S P Al Si  CE MAE yκÐ- 
 yκÐ- yκÐ- yκÐ- yκÐ- ę×ȕ- yκÐ- yκÐ- (Nb+V+Ti)  

ÞɮÙÖɟ 300 0.20 1.50 0.045 0.045 
0.0
2 0.45 0.44  0.25 

ÞɮÙÖɟ 300 H I 0.20 1.50 0.040 0.040 
0.0
2 0.45 0.43  0.25 

ÞɮÙÖɟ 350 0.20 1.55 0.045 0.045 
0.0
2 0.45 0.46  0.25 

ÞɮÙÖɟ 350 HI  0.20 1.55 0.040 0.040 0.0 0.45 0.45  0.25 



2 

ÞɮÙÖɟ 410 0.20 1.60 0.045 0.045 
0.0
2 0.45 0.48  0.25 

ÞɮÙÖɟ 410 HI  0.20 1.60 0.040 0.040 
0.0
2 0.45 0.48  0.25 

ÞɮÙÖɟ 450 0.20 1.65 0.045 0.045 
0.0
2 0.45 0.50  0.25 

ÞɮÙÖɟ 450HI  0.20 1.65 0.040 0.040 
0.0
2 0.45 0.50  0.25 

ÞɮÙÖɟ 550 0.20 1.65 0.020 0.025 
0.0
2 0.50 0.54  0.25 

ÞɮÙÖɟ 550HI  0.20 1.65 0.015 0.025 
0.0
2 0.50 0.54  0.25 

ÞɮÙÖɟ 600 0.22 1.70 0.015 0.025 
0.0
2 0.50 0.54  0.25 

ŐɭÊ C yκÐ-  ę×ȕ- S yκÐ-  P Si Cu ę×ȕ- 

HCRS (Cu -P) 0.15 0.25 J 0.8 0.03 
0.07 J 0.15  0.28 J 
0.50 0.2 

 
ÞɠÐɟ ¾ØÑɟ ©Ø ŢɭÝÌ  
BSP ¾ɥ ģ×ɟÒɟØɡ εÖÙ ©Ø ØɭÙ ¤Ûɰ ÞɰØÃÑɟ εÖÙ Öʃ Ţĕ×ɭ¾ ÞɭĆÜÑ ¾ɟ Ţĕ×ɭ¾ 
ÕɟÀ ¤¾ ĦŘɭÈȑÑɰÀ ÖÜɠÑ Þɭ ÞɠÐɟ η¾×ɟ ÅɟÍɟ ßɮ] ØɭÙ ¤Ûɰ ÞɰØÃÑɟ εÖÙ Þɭ ÕɟØɡ 
ÞɰØÃÑɟ¤ɰ ÖÏ-ÛɟØ ŢɭθÝÍ ¾ɥ ÅɟÍɠ ßʅ ÅÔη¾ ģ×ɟÒɟØɡ εÖÙ Þɭ ßġ¾ɥ ÞɰØÃÑɟ¤ɰ 
ȑÑȒĤÃÍ ÙɰÔɟ| Öʃ 7-01 ÈÑ ¾ɭ ÔɰÊÙʇ Öʃ εÖÙɟ| ÅɟÍɠ ßʅ]  
ģ×ɟÒɟØɡ εÖÙ Þɭ TLT  ȑÑÖɟxÍɟ¨ɰ ¾ɭ εÙ¤ ¤ɰÀÙ Ţĕ×ɭ¾ ÞɟÖŐɠ ¾ɭ ȑÑØɡàÌ ¾ɭ 
ÔɟÏ ηÓÈ ÍÎɟ Òɮ¾ η¾¤ Åɟ Þ¾Íɭ ßʅ] }ÒÕɨĆÍɟ¨ɰ Þɭ zÛĤ×¾Íɟ ßɨÑɭ ÒØ {Þ¾ɟ 
θÛÜɭÝ }ġÙɭ¿ ¾ØÑɭ ¾ɟ yÑȓØɨÐ η¾×ɟ ÅɟÍɟ ßɮ]  
DSP ¾ɥ ÞɭĆÜÑ εÖÙ Öʃ 100% }ĕÒɟÏ ÞɠÐɭ η¾¤ ÅɟÍɭ ßʅ] 
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×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ  

ŐɭÊ 
ȑÑÐɟxØÌ 

ÀȓÌÛ
ĕÍɟ 

Íę× 
àÖÍɟ ÙȒĜÐ ÕɟØ ŢȑÍÜÍ ÔïɟÛ  

zɰÍȎØ¾ 
Öɨî 
ģ×ɟÞ  

ÃØÖ 
ŢÕɟÛ 
ÒØɡàÌ  

      A,    
  

Rm 
ę×ȕ-    ÀɭÅ ÙɰÔɟ|,  (ȏÈĚÒÌɠ  

  Mpa     
L=5.65 ÖS 
ę×ȕ- 

ę×ȕ- 
(ȏÈĚÒÌɠ 

3 ©Ø 
4 
Ïɭ¿ʃ)  

       2 Ïɭ¿ʃ)   

   
t<2
0 

20-40 
>40  

<25 
>25 ÍɟÒ- 

J, 
ę×ȕ- 

         °C  
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
 A        J J 

E-250 BR 410 250 
24
0 230 23 2t 3t RT 27 

 BO        0 27 

 C        
(-) 20  
27 

 A        J J 

E-300 BR 440 300 
29
0 280 22 2t J RT 27 

 BO        0 27 

 C        
(-) 20  
27 

 A        J J 

E-350 BR 490 350 
33
0 320 22 2t J RT 27 

 BO        0 27 

 C        
(-) 20  
27 

 A        J J 
E-410 BR 540 410 39 380 20 2t J RT 25 



0 
 BO        0 25 

 C        
(-) 20  
25 

 A        J J 

E-450 BR 570 450 
43
0 420 20 2.5t J RT 20 

 A        J J 

E-550 BR 650 550 
53
0 520 12 3.0t J RT 15 

 A        J J 

E-600 BR 730 600 
58
0 570 12 3.5t J RT 15 
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×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ   
ÞɮÙÖɟ ŐɭÊ  

ŐɭÊ  
YS, 

MPa,   UTS,  % EI  
zɰÍȎØ¾ Öɨî 
ģ×ɟÞ  

ÃØÖ ŢÕɟÛ 
ÒØɡàÌ  

  ę×ȕ-  MPa,  ę×ȕ-,  ę×ȕ-  

 <25 25-40 >40 ę×ȕ- 
ÖɟÑ¾ 
GL <25 >25 ÍɟÒ- J, ę×ȕ- 

 
εÖ
Öɠ- εÖÖɠ- εÖÖɠ-   εÖÖɠ- εÖÖɠ- ºC  

          

ÞɮÙÖɟ 300 300 290 280 440 24 2t J J J 
ÞɮÙÖɟ 300 HI  300 290 280 440 24 2t J 0 40 
ÞɮÙÖɟ 350 350 330 320 490 24 2t J J J 
ÞɮÙÖɟ 350 HI  350 330 320 490 24 2t J 0 40 

        - 20 30 
ÞɮÙÖɟ 410 410 390 380 540 22 2t J J J 
ÞɮÙÖɟ 410 HI  410 390 380 540 22 2t J 0 35 

        - 20 25 
ÞɮÙÖɟ 450 450 430 420 570 22 2.5t J J J 
ÞɮÙÖɟ 450 HI  450 430 420 570 22 2.5t J 0 30 

        - 20 20 
ÞɮÙÖɟ 550 550 530 520 650 14 3t J J J 
ÞɮÙÖɟ 550 HI  550 530 520 650 14 3t J 0 *  

        - 20  
ÞɮÙÖɟ 600 600 580 570 730 14 3.5t J J J 

           
*zÒÞɠ ÞßÖȑÍ] 
ŢÕɟÛ η¾Þɠ ¤¾ ÍɟÒÖɟÑ ¾ɭ εÙ¤ ȏÏ×ɟ Åɟ¤Àɟ] 450 HI  ©Ø yκÐ¾ ¾ɭ εÙ¤ 
ŢÕɟÛ >10 εÖÖɠ-  
<12 εÖÖɠ- ¾ɭ εÙ¤ ŢÕɟÛ ÍÕɠ ȏÏ×ɟ Åɟ¤Àɟ ÅÔ θÛÜɭÝ ȼÒ Þɭ ¾ßɟ À×ɟ ßɨ] 



 
 

θÛÜɭÝÍɟ¤ɰ ŐɭÊ YS, MPa,  UTS, M Pa,  GL Öʃ % El   
ÃØÖ ŢÕɟÛ 
Öȕġ×  

Öɨî 
ÒØɡà
Ì 

  ę×ȕ- ę×ȕ. 5.65 
ÖSo 
ę×ȕ-   

      ,  
      ÅȕÙ ę×ȕ-  
HCRS (Cu -
P) J 340 480  21  1T 
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ŎɭÑ ØɭÙ 
 

ŢɨÓɟ{Ù  ÞɭĆÜÑ ÕɟØ 
ÖɟÑ¾ 
ÙɰÔɟ|  εÖÙ  

  η¾Őɟ,/Öɠ- Öɠ-    

CR - 80*   64.2 13  
ØɭÙ ¤Ûɰ ÞɰØÃÑɟ εÖÙ,  
εÕÙɟ|  

CR - 100*   89.0 13  

 
 
ØɭÙ ¤Ûɰ ÞɰØÃÑɟ εÖÙ, εÕÙɟ| 

CR -120*   118.0 13  ØɭÙ ¤Ûɰ ÞɰØÃÑɟ εÖÙ, εÕÙɟ| 
* εÖÖɠ- Öʃ ÜɠÝx Ãɩîɟ| ÏÜɟxÍɟ 
ßɮ]     
ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ     
θÛÜɭÝÍɟ¤ɰ  ¾ØÄȓÙ θÛĤÙɭÝÌ %    

 C Mn 
P 
yκÐ- 

S 
yκÐ- Si ßɟ{ŚɨÅÑ 

ŎɭÑ ØɭÙ 
0.65-0.75  1.0 to 1.3  
0.040 

0.04
0 

0.10 Þɭ 0.50 3 ppm  Þɭ 
¾Ö 

θÛεÜĥÈÍɟ       

UTS  : 
850 MPa 
ę×ȕ-     

ÔïɟÛ : 8% ę×ȕ-     

¾ÉɨØÍɟ : 
250 BHN 
ę×ȕ-     

Öɟ{Ŏɨ ÞɰØÃÑɟ : ÒεÙxȏÈ¾     

ÞÖɟÛɭÜÑ ØɭȏÈɰÀ 
:  3.0 yκÐ¾ÍÖ (ÞÔÞɭ ¿ØɟÔ àɭŝ) ÞġÓɟ{Ê, ¤ġ×ȕεÖȑÑ×ɟ, 
εÞεÙ¾ɭÈ ©Ø ĈÙɨÔȓÙØ 

zÒȕȑÍx ȒĦÎȑÍ  ¦ĆÞɟ{Ê ÒȗÎ¾ ȼÒ Þɭ    

CR 80, 100  : 
ÞɠÐɟ η¾×ɟ 
À×ɟ     

CR 120  : ÞɠÐɟ Ñßɡɰ η¾×ɟ À×ɟ    



 
 
 
 
 
 
ISP ¾ɥ Ñ| ÞɟÛxÕɩεÖ¾ ÞɭĆÜÑ εÖÙ Þɭ ÞɰØÃÑɟĕÖ¾ {ĦÒɟÍ ÞɭĆÜÑ 
 

WP ÔɠÖ 
şģ×Öɟ
Ñ 

(IS 12778)  
(η¾Őɟ-.
Öɠ-) 

  
HE (DIN 
1025)  ¾ɭ 
ÞÖɟÑ  
200 A  42.3 
200B 61.3 
220A 50.5 

220 B  71.5 
240 A  60.3 
240 B  83.2 
260 A  68.2 
260 B  93 
280 A  76.4 
280 B  103 
300 A  88.3 
300 B  117 
320 A  97.6 
320 B  127 
340 A  105 
340 B  134 
360 A  112 
360 B  142 
400 A  125 
400 B  155 
450 A  140 
450 B  171 

ÜɠÈ Òɟ{Ù 
şģ×Öɟ
Ñ 

(IS 2314)  
(η¾Őɟ-.
Öɠ-) 

ISPS 1625 U  65.4 
ISPS 2222 U  82.7 
ISPS 1021 Z  49.2 
ISPS 1481 Z  63.8 

 
 

NP ÔɠÖ şģ×ÖɟÑ 

(IS 12778)  
(η¾Őɟ-.
Öɠ-) 

  
IPE (DIN 

1025) ¾ɭ ÞÖɟÑ  
240 30.7 
270 36.1 
300 42.2 
330 49.1 

360*  57.1 
400 66.3 
450 77.6 
500 90.7 
550 106 
600 122 
750 137 

ÔġÔ ěÙɮÈ şģ×ÖɟÑ 

(IS 1252)  
(η¾Őɟ-.
Öɠ-) 

200 x 9  18.5 
200 x 11.5  22.5 
220 x 10  22.8 

220 x 11.5  25.4 
240 x 10  25.4 
240 x 12  29.3 
280 x 11  33.5 
280 x 12  35.7 
300 x 11  36.7 
300 x 13  41.5 
320 x 12  42.5 
320 x 13  45 
340 x 12  46.1 
340 x 14  51.5 



 
 

ÃɮÑÙ şģ×ÖɟÑ 

DIN (1026)  
(η¾Őɟ-.
Öɠ-) 

UPN 200  25.3 
UPN 220  29.4 
UPN 240  33.2 
UPN 260  37.9 
UPN 280  41.8 
UPN 300  46.2 
UPN 320  59.5 
UPN 350  60.6 
UPN 400  71.8 
ÃɮÑÙ şģ×ÖɟÑ 

(IS 808)  
(η¾Őɟ-.
Öɠ-) 

MC 200  
22.3, 
24.3 

MC 250  
30.6, 
34.2, 

 38.1 

MC 300  
36.3, 
41.5, 

 46.2 
MC 350  42.7 
¤ɰÀÙ şģ×ÖɟÑ 

(IS 808)  
(η¾Őɟ-.
Öɠ-) 

150 x 150 x 
10 22.9 

150 x 150 x 27.3 

12 
150 x 150 x 

16 35.8 
150 x 150 x 

20 44.1 
160 x 160 x 

15 36.2 
180 180 x 16  43.5 
200 x 200 12  36.9 
200 x 200 16  48.5 
200 x 200 x 

20 60 
200 x 200 25  73.9 

 
*  ÞÖɟÑ IS Öʃ }ÒÙĜÐ Ñßɡɰ  

12778, 2004. IPE/NPB - Þɰ¾Øɭ ěÙʃÀ 

ÞÖɟÑɟɰÍØ ÔɠÖ. HE/WPB J Ãɩîɭ 

ěÙʃÀ ÞÖɟÑɟɰÍØ ÔɠÖ] 

UPN J DIN  ¾ɭ yÑȓÞɟØ ÞÖɟÑɟɰÍØ 

ěÙʃÀ ÃɮÑÙ (U ÞɭĆÜÑ)] ISPS J 

ÕɟØÍɠ× ÖɟÑ¾ Òɟ{Ù ÞɭĆÜÑ] 
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DSP  ¾ɥ Ñ| ÖĘ×Ö ÞɰØÃÑɟĕÖ¾ εÖÙ Þɭ ÞɰØÃÑɟĕÖ¾ {ĦÒɟÍ ÞɭĆÜÑ 
 

 z¾ɟØ şģ×ÖɟÑ 
IS 12778 ( εÖÖɠ-) (η¾Őɟ-.Öɠ-) 

NPB 100 x 55  8.10 
NPB 120 x 60  10.37 
NPB 140 x 70  12.89 
NPB 160 x 80  15.77 

NPB 180 x 90  
15.37, 18.80, 

21.27 

NPB 200 x 10 0 
18.47, 22.36, 

25.09 
NPB 200 x 130  27.37, 31.55  
NPB 200 x 150  30.45 
NPB 200 x 165  35.68, 42.47, 48  

NPB 220 x 110  
22.18, 26.20, 

29.35 

NPB 240 x 120  
26.15, 30.71, 

34.31 
NPB 250 x 125  30.11 

NPB 250 x 150  
34.03, 39.78, 

40.48 
NPB 250 x 175  43.94 
NPB 270 x 135  30.73, 42.26  

NPB 300 x 150  
36.52, 42.24, 

49.32 

NPB 300 x 165  
39.88, 45.76, 

53.46 

NPB 300 x 200  
59.56, 66.75, 

75.37 

 z¾ɟØ şģ×ÖɟÑ 

 
IS 808 
(εÖÖɠ-) (η¾Őɟ-.Öɠ-) 

ISA  90 x 6, 8, 10, 12  
8.2, 10.8, 13.4, 

15.8 

ISA  100 x 6, 8, 10, 12  
9.2, 12.1, 14.9, 

17.7 

ISA  110 x 8, 10, 12, 16  
13.4, 16.6, 19.7, 

25.7 
ISA  130 x 8, 10, 12, 16  15.9, 19.7, 23.5, 

30.7 

ISA  150 x 10, 12, 16, 20 
22.9, 27.3, 35.8, 

44.1 

ISA  200 x 12, 16, 20, 25  
36.8, 48.5, 60.0, 

73.9 
 
NPB J Þɰ¾Øɭ ěÙʃÀ ÞÖɟÑɟɰÍØ 
ÔɠÖ]  
WPB J Ãɩîɭ ěÙʃÀ ÞÖɟÑɟɰÍØ 
ÔɠÖ]  
W J Ãɩîɭ ěÙʃÀ ÔɠÖ (ASTM)   
BM J ÕɟØÍɠ× ÖɟÑ¾ ÖĘ×Ö 
ÔɠÖ]  
MC J ÕɟØÍɠ× ÖɟÑ¾ ÖĘ×Ö 
ÃɮÑÙ]  
ISA J ÕɟØÍɠ× ÖɟÑ¾ ÞÖɟÑ 
¤ɰÀÙ] 



 
 

 z¾ɟØ şģ×ÖɟÑ 
IS 12778 ( εÖÖɠ-) (η¾Őɟ-.Öɠ-) 

WP
B 100 x 100  

12.24, 16.67, 20.44, 
41.79 

WP
B 120 x 120  

14.56, 19.89, 26.69, 
52.13 

WP
B 140 x 140  

18.07, 24.66, 33.72, 
63.24 

WP
B 150 x 150  22.96, 30.04, 36.98  

WP
B 160 x 160  

23.83, 30.44, 42.59, 
76.19 

 z¾ɟØ şģ×ÖɟÑ 
ASTM A6 ( εÖÖɠ-) (η¾Őɟ-.Öɠ-) 

W 100 x 100  19.3 
W 130 x 130  23.8, 28.1  

W 150 x 150  
13, 13.5, 18.0, 

22.5, 
  24, 29.8, 37.1  

 z¾ɟØ şģ×ÖɟÑ 

 
IS 808 
(εÖÖɠ-) (η¾Őɟ-.εÖ-) 

MC 100 9.6 
MC 125 13.1, 13.7  
MC 150 16.8, 17.7  
MC 175 19.6, 22.7 
MC 200 22.3, 24.3  
MC 225 26.1, 30.7  
MC 250 30.6, 34.2, 38.1  
MC 300 36.3, 41.5, 46.2  

 z¾ɟØ şģ×ÖɟÑ 

 
IS 808 
(εÖÖɠ-) (η¾Őɟ-.Öɠ-) 

MB 100 8.9 
MB 124 13.3 
MB 150 15.0 
MB 175 19.6 
MB 200 24.2 
MB 225 31.1 
MB 250 37.3 
MB 300 46.0 
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ȎØÔɟØ 
}κÃÍ z¾ɟØ (ÞɭÙ TMT ȎØÔɟØ)  
 

©ÞÍ ģ×ɟÞ ÕɟØ ÙɰÔɟ| εÖÙ 

(εÖÖɠ-) 
(η¾Őɟ-.εÖ
-) (εÖ-)  

6 0.222 ¾ɨ×Ù z¾ɟØ IWRM  
8 0.395   

10 0.617 ¾ɨ×Ù z¾ɟØ / BWRM/  
  ÞɠÐɟ*  IWRM/BRM  

12 0.89   
16 1.58 5.5 Þɭ 13.5 DMM/IBRM  
20 2.47  DMM/IBRM  

25 3.85  
DMM/IBRM/BM
M 

28 4.83  BMM/IBRM  
32 6.31  BMM/IBRM  
36 7.99  BMM/IBRM  
40 9.85  BMM/IBRM  
45 12.5  BMM/IBRM    

* IBRM  ʬÛɟØɟ ÞɠÐɠ ÙɰÔɟ| Öʃ zÒȕȑÍx ¾ɥ Åɟ Þ¾Íɠ ßɮ 
 
*ÃÖ¾ɥÙɡ ÔɟØ ÀȓÌÛĕÍɟ  
ÞɰνàĚÍɠ¾ØÌ: BWRM J εÕÙɟ| Ûɟ×Ø ØɨÊ εÖÙ, IWRM J z|z|¤ÞÞɠ¨ Ûɟ×Ø 

ØɨÊ εÖÙ, BMM J εÕÙɟ| ģ×ɟÒɟØ εÖÙ, DMM J ÏȓÀɟxÒȓØ ģ×ɟÒɟØ εÖÙ, IBRM J 

z|z|¤ÞÞɠ¨ ÔɟØ ÍÎɟ ØɨÊ εÖÙ (Ñ|) 
 
ÙɰÔɟ| ©Ø ©ÞÍ şģ×ÖɟÑ ÒØ Þß×Íɟ IS:1786 -2008 ¾ɭ yÑȓÞɟØ  
θÛεÜĥÈ ÙɰÔɟ| : ×ȏÏ ÔɟØ ¾ɨ η¾Þɠ ȑÑȒĤÃÍ ÙɰÔɟ| Öʃ ¾ɟÈÑɭ ¾ɭ εÙ¤ ¾ßɟ À×ɟ ßɮ 
Íɨ Ţĕ×ɭ¾ ÔɟØ ȑÑÜɟxȎØÍ ÙɰÔɟ| ÒØ +75 εÖÖɠ-, -25 εÖÖɠ- ¾ɭ ÔɠÃ ¾ɭ yɰÍØ ¾ɭ ÞɟÎ ¾ɟÈɡ 
Åɟ¤Àɠ, ÒØɰÍȓ ×ȏÏ ę×ȕÑÍÖ ÙɰÔɟ| ȑÑÐɟxȎØÍ ¾ɥ ÅɟÍɠ ßɮ Íɨ yɰÍØ +50 εÖÖɠ-, 0  εÖÖɠ- ßɨÀɟ] 
Òɮ¾ɭȒÅɰÀ: 5 ÈÑ ¾ɭ ÔɰÊÙʇ Öʃ Þɟ{Ñ¾ɨÊ Òȏή×ɟɰ 
 
ÞɟÖɟę× ŐɭÊ: ÔɟØ ©Ø ØɨÊ ¾ɭ εÙ¤ IS:2062, 2011;  ȎØÔɟØ ¾ɭ εÙ¤ IS: 1786, 
2008] ASTM -A615 ŐɭÊ 40 (TMT  Ûɟ×Ø ØɨÊ ¾ɭ εÙ¤) ©Ø ASTM -A 615 
ŐɭÊ 40/ŐɭÊ 60 (TMT  ÔɟØ ¾ɭ εÙ¤) Öʃ Õɠ }ÒÙĜÐ, ×ȏÏ Ò×ɟxĚÍ ¦ÊxØ ßʇ] 



 
 
 
 
 
ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ ÞɭÙ TMT (IS : 1786, 2008)  

 
ŐɭÊ % C  % S  % P  S+P ¾ɟÔxÑ 

 yκÐ- yκÐ- yκÐ- yκÐ- ÞÖɟÑ yκÐ- 

Fe 500  0.30 0.055 0.055 0.105  
Fe 550  0.30 0.055 0.050 0.100  
Fe 600  0.30 0.040 0.040 0.075  
Fe 500 D  0.25 0.040 0.040 0.075  
Fe 550 D  0.25 0.040 0.040 0.075  
Fe 500 HCR*  0.25 0.040 0.040 0.105 IS 1786  ¾ɭ yÑȓÞɟØ 
Fe 550 HCR*  0.25 0.040 0.040 0.100  
Fe 600 HCR*  0.30 0.040 0.040 0.075  
Fe 415S EQR  0.25 0.045 0.045 0.085  
Fe 415S HCR 
EQR *  0.25 0.045 0.045 0.085  
Fe 500S EQR  0.25 0.040 0.040 0.075  
Fe 500S HCR 
EQR*  0.25 0.040 0.040 0.075  

 
 

*  Cu-P ŐɭÊ HCR TMT  ¾ɭ ÖɟÖÙɭ Öʃ, ¾ȓÙ Cu+P ę×ȕÑÍÖ 0.40% ßɮ, P  
yκÐ¾ÍÖ 0.12% Í¾ Åɨîɟ Åɟ Þ¾Íɟ ßɮ ÔÜÍɴ C<0.15%  ßɨ]  
Cu-Cr ŐɭÊ HCR TMT  ¾ɭ ÖɟÖÙɭ Öʃ, ¾ȓÙ Cu+Cr ę×ȕÑÍÖ 0.75% ßɮ]  
ÅÔ Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ÍĕÛ ÅɮÞɭ Nb, V, Ti  Åɨîɭ ÅɟÍɭ ßʅ Íɨ ×ɭ ¤¾Ù yÎÛɟ 
Þɰ×ȓĆÍ ȼÒ Öʃ yκÐ¾ÍÖ /-2$ ßʇÀɭ] 

 
ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ ÞɭÙ TMT Øɦ¾.ȼÓÔɨġÈ 

 

ŐɭÊ % C yκÐ- % S yκÐ- % P yκÐ- S+P yκÐ- 
¤Ùɨȑ×ɰÀ/ Öɟ{Ŏɨ 
¤Ùɨȑ×ɰÀ 



      
Fe 
500 0.25 0.040 0.040 0.075 0.3 %  
Fe 
600 0.30 0.040 0.040 0.075 max.  
Fe 
640 0.30 0.040 0.040 0.075  
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ÞɭÙ TMT (IS: 1786, 2008 ÞɰÜɨκÐÍ 2012) ¾ɥ ×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ 
 

ŐɭÊ 
ÙȒĜÐ àÖÍɟ 
(MPa)  

ÃØÖ Íę× 
àÖÍɟ UTS/YS*  % Elongation  

% ¤¾ÞÖɟÑ 
ÔïɟÛ 

 ę×ȕ- yκÐ- ę×ȕ- ę×ȕ- ę×ȕ- # 

   (MPa)    ę×ȕ- 
Fe 500  500 - 545 1.08 12 - 
Fe 550  550 - 585 1.06 10 - 
Fe 600  600 - 660 1.06 10 - 
Fe 500 D  500 - 565 1.10 16 5 
Fe 5 50D 550 - 600 1.08 14.5 5 
Fe 500 HCR  500 - 565 1.10 16 5 
Fe 550 HCR  550 - 600 1.08 14.5 5 
Fe 600 HCR  600 - 660 1.06 10 - 
Fe 415S 
EQR 415 540 1.25 times YS  1.25 20 10 
Fe 415S HCR 
EQR  415 540 1.25 times YS  1.25 20 10 
Fe 500S 
EQR 500 625 1.25 times YS  1.25 18 8 
Fe 500S HCR 
EQR  500 625 1.25 times YS  1.25 18 8 

 
ÞɭÙ TMT Øɦ¾.ȼÓÔɨġÈ ¾ɥ ×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ 

 
ŐɭÊ ÙȒĜÐ àÖÍɟ (MPa)  ÃØÖ Íę× àÖÍɟ UTS/YS*  % ÔïɟÛ 

  ę×ȕ- (MPa)  ę×ȕ. ę×ȕ- 
Fe 500  500 550 1.1 14 
Fe 600  600 660 1.1 12 
Fe 640  640 705 1.1 10  

*  UTS/ YS  ÃØÖ Íę× àÖÍɟ ¾ɟ ÑÖȕÑɟ ÒɠÞ ¾ɭ /-1$ ŢȓÓ ÍÑɟÛ yÎÛɟ ÙȒĜÐ 
àÖÍɟ ¾ɟ yÑȓÒɟÍ ßɮ].  

# zÒÞɠ ÞßÖȑÍ Þɭ 
 
yÑȓŢ×ɨÀ 
 

ŐɭÊ yÑȓŢ×ɨÀ θÛÜɭÝ ÀȓÌÛĕÍɟ 

ÞɭÙ TMT D  
ÕÛÑʇ, ÒȓÙʇ ©Ø ¾ɰŎɥÈ ¾ɥ 
yę× ÞɰØÃÑɟ¨ɰ Öʃ ŢÔεÙÍ 

ÔɭßÍØɡÑ Æȓ¾ɟÛ, yċÄɢ ÛɭȒġÊɰÀ 
àÖÍɟ ©Ø yκÐ¾ ÙɨιÊɰÀ ÒØ 



¾ɰŎɥÈ ȑÑÖɟxÌ  }ċÃ ÕɟØ ŢȑÍØɨÐ 
 (RCC)   
   

ÞɭÙ TMT HCR  

ÍÈɡ×, ÞÖȓşɡ× yÎÛɟ 
ÕȕεÖÀÍ ÛɟÍɟÛØÌ Öʃ RCC  
ȑÑÖɟxÌ  

ÞɭÙ TMT D  ¾ɭ yȑÍȎØĆÍ, {ÞÖʃ 
}ċÃ ÞɰàɟØÌ ŢȑÍØɨÐ θÛÜɭÝÍɟ¤ɰ ßʅ  

   
   

ÞɭÙ TMT EQR  
Õȕ¾ɰÒ ÞɰÕɟθÛÍ ÅɨÑ Öʃ 
RCC  ȑÑÖɟxÌ 

SAIL TMT D  ¾ɭ yȑÍȎØĆÍ, {ÞÖʃ 
}ċÃ  

  
UTS/YS yÑȓÒɟÍ, yκÐ¾ ÔïɟÛ, 
¤¾ÞÖɟÑ ÔïɟÛ  

  ©Ø YS ¾ɥ Þɰ¾Øɡ ŬɭÌɠ ßɮ] 
ÞɭÙ TMT HCR 
EQR  

ÞɰàɟØÌ ©Ø Õȕ¾ɰÒ ÞɰÕɟθÛÍ 
ÅɨÑ Öʃ RCC ȑÑÖɟxÌ]  {ÞÖʃ ÞɭÙ TMT  

  
HCR & ÞɭÙ TMT EQR  ¾ɥ 
Þɰ×ȓĆÍ θÛεÜĥÈÍɟ ßʅ] 

ÞɭÙ TMT Øɦ¾/ 

 
ÕȕεÖÀÍ ¿ɟÑ ©Ø ÞȓØɰÀ 
ÄÍ Þßɟ×¾ ÞɰØÃÑɟ, 
Òßɟιî×ʇ Öʃ ©Ø Þɨ×Ù 
ÑɮεÙɰÀ.¤ɰ¾ȎØɰÀ Öʃ ËÙɟÑ 
ȒĦÎØÍɟ 

}ċÃ àÖÍɟ, ÔɭßÍØ ¾ÉɨØÍɟ, 
©Ø {Þ¾ɭ ÞɰÜɨκÐÍ ȎØÔ 
ιÊÅɟ{Ñ ¾ɭ ¾ɟØÌ Őɟ}ȏÈɰÀ 
ÞɟÖŐɠ ¾ɭ ÞɟÎ ÔɭßÍØ ÞɰÔɰÐ 
θÛεÜĥÈÍɟ] 

ȼÓÔɨġÈ   
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Ûɟ×Ø ØɨÊ 
 
εÕÙɟ| {ĦÒɟÍ Þɰ×ɰŝ Þɭ Ûɟ×Ø ØɨÊ 

 
z¾ɟØ εÖÖɠ- Öʃ ÕɟØ η¾Őɟ-.Öɠ- εÖÙ 

5.5 0.186 
BWR
M 

6 0.222 
BWR
M 

7 0.302 
BWR
M 

8 0.395 
BWR
M 

10 0.617 
BWR
M 

 
ÞɰνàĚÍɠ¾ØÌ :  BWRM J εÕÙɟ| Ûɟ×Ø ØɨÊ εÖÙ  
¾ɨ×Ù ¾ɟ ÕɟØ :  850 η¾Ő- ŢȑÍ ¾ɨ×Ù  
¾ɨ×Ù ¾ɟ z¾ɟØ :  ÔɟßØɡ ģ×ɟÞ -1240/1380 εÖÖɠ-; zɰÍȎØ¾ ģ×ɟÞ 830/956 
εÖÖɠ-;  

~ɰ Ãɟ| 512/620 εÖÖɠ-  
Òɮ¾ɭȒÅɰÀ :  Ţĕ×ɭ¾ ¾ɨ×Ù ÐɟÍȓ ¾ɥ Òȏή×ʇ Þɭ ÔɟɰÐɠ ÅɟÍɠ ßɮ]  
ÞɟÖɟę× ŐɭÊ :  IS 2062/2011, IS 2879/1998, SWR -14, SWR -10, SAE 1008*, SAE 
1010*   

(*CHQ θÛ¾εÞÍ ¾ɥ Åɟ Øßɡ ßɮ)  
ÞɟÖŐɠ ȑÑĞÑεÙζ¿Í θÛÏɭÜɠ θÛεÜĥÈÍɟ¨ɰ Öʃ Õɠ }ÒÙĜÐ ßɮ :  
JIS-G-3505-SWRM -10, JIS -G-3112-1991-SR-235, ASTM -A 510, M-
93, SAE -1015, ×ȏÏ Ò×ɟxĚÍ ¦ÊxØ ßʇ] 
 
ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 
 

θÛεÜĥÈÍɟ ŐɭÊ C %  Mn %  
S % 
yκÐ- 

P % 
yκÐ- 

IS: 
2062/2011  ŐɭÊ A 

0.23 
yκÐ- 

1.50 
yκÐ- 0.045 0.045 

IS: 2879  ȎØεÖɰÀ 0.1 yκÐ- 0.38-0.62 0.03 0.03 

SWR -14  
0.14 
yκÐ- 

0.60 
yκÐ- 0.05 0.05 

SWR -10  0.1 yκÐ- 0.60 0.04 0.04 



yκÐ- 
SAE 1008   0.1 yκÐ- 0.30-0.50 0.05 0.04 
SAE 1010   0.08-0.13 0.30-0.60 0.05 0.04 
}ċÃ ¾ɟÔxÑ  EN-8 0.35-0.45 0.60-1.0 0.030 0.035 

 EN-9 0.50-0.60 0.50-0.80 0.030 0.035 
ȏÈĚÒÌɠ : EN -8 ©Ø EN-9, Si 0.1 
Þɭ 0.35 ¾ɭ εÙ¤     
 
yÑȓŢ×ɨÀ  
θÛεÜĥÈÍɟ yÑȓŢ×ɨÀ 
IS : 2062/2011  ÞɰØÃÑɟĕÖ¾ yÑȓŢ×ɨÀ 
IS : 2879/1998  z¾x ÛɭȒġÊɰÀ {ÙɮĆŘɨʪÞ, ÛɭȒġÊɰÀ ÖÜɠÑ Ûɟ×Ø 

SWR -14, SAE -
1010 

ÔɨġÈ, ÑÈ, ȎØÛɭÈ, ÖÜɠÑ ĦŎȕ, Ûɟ×Ø ÑɭÙ, Ôɟî ¾ɥ ÍɟØ, Ûɟ×Ø 
ÑɭȏÈɰÀ, ÃÖ¾ɥÙɡ ÔɟØ ©Ø yę× ÞɟÖɟę× {ɰÅɠȑÑ×ȎØɰÀ 
yÑȓŢ×ɨÀ  

  
SWR -10, SAE -
1008 

¾ɭÔÙ yÖɨȎØɰÀ, ÍɟØʇ ¾ɟ ÅɟÙ ©Ø yę× ȑÑĞÑ ¾ɟÔxÑ 
yÑȓŢ×ɨÀ 
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z|z|¤ÞÞɠ¨ {ĦÒɟÍ Þɰ×ɰŝ Þɭ Ûɟ×Ø ØɨÊ  
ģ×ɟÞ (εÖÖɠ-) ÕɟØ (η¾Őɟ-.Öɠ-) εÖÙ 

5.5 0.186 IWRM  
6 0.222 IWRM  
7 0.302 IWRM  
8 0.394 IWRM  
10 0.616 IWRM  
12 0.887 IWRM  
14 1.208 IWRM  
16 1.578 IWRM  
20 2.465 IWRM  
22 2.983 IWRM   

ÞɰνàĚÍɠ¾ØÌ : IWRM J z|z|¤ÞÞɠ¨ Ûɟ×Ø ØɨÊ εÖÙ 
¾ɨ×Ù ¾ɟ ÕɟØ : 2000  η¾Őɟ- yκÐ- 
¾ɨ×Ù ¾ɟ zɰÍȎØ¾ ģ×ɟÞ : 850/900  εÖÖɠ- 
¾ɨ×Ù ¾ɟ ÔɟßØɡ ģ×ɟÞ : 1250  εÖÖɠ- 
Þɰ¾ȓκÃÍ η¾¤ ÅɟÑɭ Þɭ ÒßÙɭ.ÔɟÏ Öʃ ¾ɨ×Ù ¾ɥ ~ɰÃɟ| : 200 0/1500 εÖÖɠ-  
ÈɭÒ ʬÛɟØɟ Òɮη¾ɰÀ : ÐɟÍȓ ¾ɥ ÈɭÒ Þɭ ÔɟɰÐÑɟ  
Þß×Íɟ : IS: 16124, 2004  ¾ɭ yÑȓÞɟØ  
}ĕÒɟÏ ¾ɥ θÛÜɭÝÍɟ¤ɰ : Óɟ{Ñ ŐɭÑ {ĦÒɟÍ yÎÛɟ }ÒÕɨĆÍɟ ¾ɥ ßÍ {ĦÒɟÍ 
η¾ĦÖ ¾ɥ zÛĤ×¾Íɟ ¾ɭ yÑȓÞɟØ ιÊ¾ɟÔȓxØɟ{ÅɭÜÑ ¾ɥ ÀßØɟ| = Ûɟ×Ø ØɨÊ 
ģ×ɟÞ ¾ɥ 1.5% ( yκÐ¾ÍÖ)  
ÀɮεÞ×Þ Öɟŝɟ: Ñɟ{ŘɨÅÑ = 70 ppm ( yκÐ¾ÍÖ). ßÖɟØɡ ÛɮĆ×ȕÖ ιÊÀɮεÞɰÀ 
ÞȓθÛÐɟ Þɭ ßÖ zÒÞɠ ÞÖÆɩÍɭ Þɭ yκÐ¾ ÞćÍ θÛÜɭÝÍɟ̈ ɰ ¾ɟ ÒɟÙÑ ¾Ø Þ¾Íɭ 
ßʅ]  
yÑȓŢ×ɨÀ  

θÛÜɭÝÍɟ yÑȓŢ×ɨÀ 

¾ɟÔxÑ {ĦÒɟÍ 
ÅĦÍɠ yÎÛɟ ÞɟÖɟę× {ĦÒɟÍ Ûɟ×Ø ¾ɭ θÛεÕęÑ ŐɭÊ ©Ø ÑɭÙ, 
Åɟ;, ØĦÞɠ Ûɟ×Ø, ÒȕÛx-ÔεÙÍ ¾ɰŎɥÈ Ûɟ×Ø, ÑɠÊÙ Ûɟ×Ø,  

SAE 1006 - SAE 
1085;  
JIS G 3506;  

ÞɟÖɟę× Ţ×ɨÅÑ ÛɟÙɡ Ûɟ×Ø, ©ʬ×ɨκÀ¾ Ûɟ×Ø, ¾ȗθÝ Ûɟ×Ø, 
ŤÜ Ûɟ×Ø,  

 ÃɭÑ ȎØÛɭÈ Ûɟ×Ø, yĞŤɭÙɟ ȎØÔ, θÒ×ɟÑɨ Ûɟ×Ø zȏÏ 
IS: 2879, SWRY 11 - CO2 ÀɮÞ ÜɠġÊ ÛɟÙɡ z¾x ÛɭȒġÊɰÀ, ÞÔÖčÊx z¾x 



21, ÛɭȒġÊɰÀ 
YSW 11 -41, YGW 
11-41 Ûɟ×Ø ©Ø ÞɟÖɟę× {ÙɮĆŘɨÊ  

ȒĦŢɰÀ {ĦÒɟÍ 
Üɦ¾ ¤ĜÅɨÔxØ ¾ɭ εÙ¤ ¾ɨ×Ù ȒĦŢɰÀ, ĆÙÃ, ÛɟġÛ ©Ø 
¦ÈɨÖɨÔɟ{Ù }ʬ×ɨÀ Öʃ yę× 

JIS G 4801, SUP 9 - 
SUP13  ÀȑÍÜɠÙ ȼÒ Þɭ ÔεÙÍ yÑȓŢ×ɨÀ] 

ȐÔ×ȎØɰÀ {ĦÒɟÍ 
ȐÔ×ȎØɰÀ ÁÈ¾ʇ ÅɮÞɭ ÔɦÙ, ØɨÙØ ©Ø ÑɠÊÙ ¾ɭ ȑÑÖɟxÌ ¾ɭ 
εÙ¤] 

SAE 52100, EN31  
¤ĆÞÙ, ĦÒɟ{ɰÊÙ, κÀ×Ø zȏÏ ¾ɭ ȑÑÖɟxÌ Öʃ Õɠ }Ò×ɨÀ 
η¾×ɟ ÅɟÍɟ ßɮ] 

¾ɦġÊ ßɭιÊɰÀ ÀȓÌÛĕÍɟ 
¾ɦġÊ ÓɨȒÅʋÀ yÎÛɟ ÔɟßØ ȑÑ¾ɟÙ ¾Ø ÓɟĦÑØ ÅɮÞɭ 
ÔɨġÈ, ÑÈ yÎÛɟ ĦŎȕ ¾ɭ ȑÑÖɟxÌ ¾ɭ εÙ¤ 

IS:11169 (Part 1), IS: 
2255,  

©Ø {Ñ¾ɟ ÞɟÖɟę× ÍÎɟ ¦ÈɨÖɨÔɟ{Ù }ʬ×ɨÀ Öʃ 
¾ɟÓɥ Ţ×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ]  

SAE1010/ 
1015/1018/1020,   
SAE10B21/ 
SAE15B25/   
SAE15B41/19MnB4   
ţɥ ¾ȏÈɰÀ {ĦÒɟÍ - 
SUM11/12/  

ÅȏÈÙ ¦ÈɨÖɨÔɟ{Ù ÒɟÈx ©Ø ÞÓɭÏ ×ɰŝʇ ¾ɭ ȑÑÖɟxÌ ¾ɭ 
εÙ¤  

22L, SAE 12L14, EN 
1A/8M   
IS: 2062, 2011  ÞɰØÃÑɟ¨ɰ Öʃ ÞɟÖɟę× yÑȓŢ×ɨÀ 
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ISP Ûɟ×Ø ØɨÊ ¾ɟ ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ  
 
¾ɟÔxÑ ŐɭÊ {ĦÒɟÍ      
     

ŐɭÊ  
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ 
ÞɰÁÈÑ %   

SAE  C Mn P yκÐ- S yκÐ- Si 
1006 0.08 yκÐ. 0.25-0.40 0.04 0.05 0.15 ~ 0.30  
1008 0.10 yκÐ. 0.30-0.50 0.04 0.05 0.15 ~ 0.30  
1010 0.08-0.13 0.30-0.60 0.04 0.05 0.15 ~ 0.30  
1012 0.10-0.15 0.30-0.60 0.04 0.05 0.15 ~ 0.30  
1015 0.13-0.18 0.30-0.60 0.04 0.05 0.15 ~ 0.30  
1018 0.15-0.20 0.60-0.90 0.04 0.05 0.15 ~ 0.30  
1020 0.18-0.23 0.30-0.60 0.04 0.05 0.15 ~ 0.30  
1030 0.28-0.34 0.60-0.90 0.04 0.05 0.15 ~ 0.30  
1035 0.32-0.38 0.60-0.90 0.04 0.05 0.15 ~ 0.30  
1038 0.35-0.42 0.60-0.90 0.04 0.05 0.15 ~ 0.30  
1040 0.37-0.44 0.60-0.90 0.04 0.05 0.15 ~ 0.30  
1065 0.60-0.70 0.60-0.90 0.04 0.05 0.35 yκÐ- 
1075 0.70-0.80 0.40-0.70 0.04 0.05 0.35 yκÐ- 
1085 0.80-0.93 0.70-1.00 0.04 0.05 0.35 yκÐ- 

ŐɭÊ  
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 
%  

JIS G 3506  C Si Mn P S 

HSWR 52A  0.49-0.56 0.15-0.35 0.30-0.60 
0.040 
yκÐ- 0.040 yκÐ- 

HSWR 62A  0.59-0.66 0.15-0.35 0.30-0.60 
0.040 
yκÐ- 0.040 yκÐ- 

HSWR 82A  0.79-0.86 0.15-0.35 0.30-0.60 
0.030 
yκÐ- 0.030 yκÐ- 

 
 
{yεÙĆŘɨÊ ÀȓÌÛĕÍɟ 
{ĦÒɟÍ         

ŐɭÊ   
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 
yκÐ¾ÍÖ %    

IS 2879  C Si Mn P S Cu V Ti Al 
EWR  0.10 0.03 0.38-0.62 0.03 0.03 0.15 0.005 0.003 0.01



2 

EWNR  0.10 0.03 0.38-0.62 0.03 0.025 0.15 0.005 0.003 
0.01

2  
ȏÈĚÒÌɠ : Cr+Ni,+Mo= 0.15% yκÐ-, ¾ɨ| M A  ÍĕÛ yÙÀ Þɭ 0.10% Þɭ 

yκÐ¾ Ñßɡɰ ßɨÀɟ] 
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ȒĦŢɰÀ 
{ĦÒɟÍ             
      

ŐɭÊ  
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 

yκÐ¾ÍÖ %    
JIS G 
4801 C Si Mn  P S  Cr V  B 
SU
P 3 0.75-0.90 0.15-0.35 0.30-0.60 0.035 0.035  - -  - 
SU
P 6 0.56-0.64 1.50-1.80 0.70-1.00 0.035 0.035  - -  - 
SU
P 7 0.56-0.64 1.80-2.20 0.70-1.00 0.035 0.035  - -  - 
SU
P 9 0.52-0.60 0.15-0.35 0.65-0.95 0.035 0.035 0.65-0.95 -  - 
SU
P 9A 0.56-0.64 0.15-0.35 0.70-1.00 0.035 0.035 0.70-1.00 -  - 
SU
P 10 0.47-0.55 0.15-0.35 0.65-0.95 0.035 0.035 0.80-1.10 0.15-0.25 - 
SUP 
11A 0.55-0.65 0.15-0.35 0.70-1.00 0.035 0.035 0.70-1.00 -  0.0005 
SU
P 12 0.51-0.59 1.20-1.60 0.60-0.90 0.035 0.035 0.60-0.90 -  - 
SU
P 13 0.56-0.64 0.15-0.35 0.70-1.00 0.035 0.035 0.70-0.90 -  - 

ȏÈĚÒÌɠ : ÞÕɠ ŬɭζÌ×ʇ Öʃ yÜȓθǦ ¾ɭ ȼÒ Öʃ Cu ¾ɟ ÖɟÑ /-2/$ Þɭ 
yκÐ¾ Ñßɡɰ ßɨÀɟ]    
ţɥ ¾ȏÈɰÀ ¾ɟÔxÑ {ĦÒɟÍ           

ŐɭÊ   
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ 
ÞɰÁÈÑ %    

JIS G 
4804 C Mn  P   S   Pb 
SU
M 11 0.08-0.13 0.30-0.60  0.040 yκÐ-  0.08-0.13  - 
SU
M 12 0.08-0.13 0.60-0.90  0.040 yκÐ-  0.08-0.13  - 

SU 12L 0.08-0.13 0.60-0.90  0.040 yκÐ-  0.08-0.13 0.10-0.35 



M 
SU
M 21 0.13 yκÐ- 0.70-0.10  0.07-0.12  0.16-0.23  - 
SU
M 22 0.13 yκÐ- 0.70-1.00  0.07-0.12  0.24-0.33  - 
SU
M 22L 0.13 yκÐ- 0.70-1.00  0.07-0.12  0.24-0.33 0.10-0.35 

}ċÃ ¾ɟÔxÑ ŎɨεÖ×Ö ÛɟÙɟ {ĦÒɟÍ          

ŐɭÊ   
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ 
ÞɰÁÈÑ %     

JIS G 
4805 C Si Mn  

P yκÐ-   S 
yκÐ-  Cr  Mo 

SUJ 
1  0.95-1.10 

0.15-
0.35 0.50 yκÐ- 0.025 0.025 

0.90-
1.20  - 

SUJ 
2  0.95-1.10 

0.15-
0.35 0.50 yκÐ- 0.025 0.025 

1.30-
1.60  - 

SUJ 
3  0.95-1.10 

0.40-
0.70 0.90-1.15 0.025 0.025 

0.90-
1.20  - 

SUJ 
4  0.95-1.10 

0.15-
0.35 0.50 yκÐ- 0.025 0.025 

1.30-
1.60  0.10-0.25 

SUJ 
5  0.95-1.10 

0.40-
0.70 0.90-1.15 0.025 0.025 

0.90-
1.20  0.10-0.25 

ȏÈĚÒÌɠ : yę× ÍĕÛ Ni, Cu 0.25% Þɭ yκÐ¾ 
Ñßɡɰ ßʇÀɭ         
ŐɭÊ  C Si Mn  P S  Cu Cr  Al 

SAE  0.98- 
0.15-
0.30 0.25-0.45 0.025 0.015 0.25 1.4-1.6  0.02-0.05 

5210
0  1.10    yκÐ- yκÐ- yκÐ-    

 
ȏÈĚÒÌɠ : yę× ÍĕÛ Ni, Cu 0.25% Þɭ yκÐ¾ Ñßɡɰ ßʇÀɭ 
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¤Ùɨ× 
{ĦÒɟÍ          
     

ŐɭÊ  
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 
yκÐ¾ÍÖ %   

SAE C Mn P S Si  Ni Cr Mo 
SAE 
4135 0.33-0.38 0.70-0.90 0.035 0.04 

0.15-
0.30 - 0.80-1.10 0.15-0.25 

SAE 
4140 0.38-0.43 0.75-1.00 0.035 0.04 

0.15-
0.30 - 0.80-1.10 0.15-0.25 

SAE 
8620 0.18-0.23 0.70-0.90 0.035 0.04 

0.15-0.30  0.40 -
0.60 0.04-0.70 0.15-0.25 

SAE 
9254 0.51-0.59 0.60-0.80 0.035 0.04 

0.20-
1.60 - 0.60-0.90 - 

ŐɭÊ  
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ 
ÞɰÁÈÑ %   

JIS G 
4105 C Si Mn P yκÐ- S yκÐ- Cr Mo 

SCM 415  0.13-0.18 
0.15-
0.35 0.60-0.85 0.03  0.03 0.90-1.20 0.15-0.30 

SCM 420  0.18-0.23 
0.15-
0.35 0.60-0.85 0.03  0.03 0.90-1.20 0.15-0.30 

ȏÈĚÒÌɠ : yÜȓθǦ ¾ɭ ȼÒ Öʃ Ni ©Ø Cu ÞÕɠ ŐɭÊ ¾ɭ εÙ¤ 0.25% ©Ø /-2/$ Þɭ 
yκÐ¾ Ñßɡɰ ßʇÀɭ]  
¾ɦġÊ ßɭιÊɰÀ ÀȓÌÛĕÍɟ          

SAE  
ÕɟØ ¾ɭ yÑȓÞɟØ ØɟÞɟ×ȑÑ¾ 
ÞɰÁÈÑ %   

 C Si  Mn   P S B 

10B21 0.18-0.23 
0.15-
0.30 0.80-1.10 0.040 yκÐ- 0.040 yκÐ- 0.0005 

15B23 0.18-0.25 
0.15-
0.30 0.80-1.10 0.040 yκÐ- 0.040 yκÐ- - 

15B25 0.22-0.30 
0.15-
0.30 0.75-1.25 0.040 yκÐ- 0.040 yκÐ- 0.0030 

15B41 0.36-0.44 
0.15-
0.30 1.35-1.65 0.040 yκÐ- 0.040 yκÐ-  

 



E 250 ŐɭÊ IS: 2062, 2011  ¾ɭ yÑȓÞɟØ 
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ßɦÈ ØɨġÊ ¾ɨ×Ù ©Ø ÜɠÈ 
Øɟ}Ø¾ɭÙɟ {ĦÒɟÍ Þɰ×ɰŝ  
ßɦÈ ØɨġÊ ¾ɨ×Ù ¾ɭ }κÃÍ z¾ɟØ  

  

ÖɨÈɟ| (εÖÖɠ-) Ãɩîɟ| (εÖÖɠ-) 
2.0, 2.1, 2.2, 
2.3 

910, 920, 930, 1010, 1020, 1025, 1030, 1040, 
1060 

2.5, 2.6  
910, 920, 930, 1010, 1020, 1025, 1030, 1040 
1060, 1130  

2.7, 2.8  
910, 920, 930, 1010, 1020, 1025, 1030, 1040, 1060, 
1130, 1250  

2.9 1125, 1150, 1155, 1160, 1220  

3.1, 3.5  
910, 920, 930, 1010, 1020, 1025, 1030, 1040, 1060, 
1130, 1250, 1310  

3.7 
910, 920, 930, 1010, 1020, 1025, 1030, 1040, 1060, 1130, 
1250, 1310, 1410  

3.8 
910, 920, 930, 1010, 1020, 1025, 1030, 1040, 1060, 1130, 1250, 
1310, 1400, 1410  

4.0 
910, 920 , 930, 1010, 1020, 1025, 1030, 1040, 1060, 1130, 1220, 1250, 
1310, 1400, 1410  

4.1, 4.3, 4.5, 4.6, 
4.8, 

910, 920, 930, 1010, 1020, 1025, 1030, 1040, 1060, 
1130, 1220, 1250,  

5.0, 5.6, 5.8, 6.0, 
6.6, 7.0,  1310, 1400, 1410, 1420  
7.4, 7.8, 8.0, 9.0, 9.8, 
10.0   
¾ɨ×Ù ¾ɥ zÒȕȑÍx zÒÞɠ ÞÖÆɩÍɭ ¾ɭ yÑȓÞɟØ yę× Ãɩîɟ|.ÖɨÈɟ| ¾ɭ Þɰ×ɨÅÑ Öʃ 
Õɠ ¾ɥ Åɟ Þ¾Íɠ ßɮ]  
¾ɨ×Ù ¾ɟ zɰÍȎØ¾ ģ×ɟÞ : 760 εÖÖɠ- ¾ɨ×Ù ¾ɟ ÕɟØ : 8 -17 ÈÑ  
Ôɨ¾ɟØɨ {ĦÒɟÍ Þɰ×ɰŝ  
ßɦÈ ØɨġÊ ¾ɨ×Ù ¾ɭ }κÃÍ z¾ɟØ  
ÖɨÈɟ| (εÖÖɠ-) Ãɩîɟ| (εÖÖɠ-)   

2 
1030, 1070, 1250, 127 0, 
1310, 1400   

2.1, 2.2  
1030, 1070, 1250, 1270, 
1310, 1400   

2.3, 2.37  
1030, 1250, 1270, 1305, 
1400  

2.5 
1030, 1070, 1130, 1250, 1270, 1310, 
1400, 1420   



2.6 
1030, 1100, 1250, 1270, 1310, 
1400, 1420   

2.7, 2.8  
1030, 1070, 1250, 1270, 1310, 
1400, 1420   

2.9 
1030, 1090, 1130, 1150, 1155, 1160, 1250, 1270, 1280, 1310, 1400, 
1420, 1680, 1685  

2.95, 3.0, 3.10, 
3.15 3.2  

1030, 1130, 1250, 1270, 1310, 
1400, 1420   

3.35 
1030, 1250, 1270, 1310, 1385, 1400, 1420, 
1500, 1550  

3.5, 3.55, 3.6  
1030
, 

1250, 1270, 1310, 13 60, 1400, 1420, 
1500, 1550  

3.65 
1030, 1250, 1270, 1310, 1385, 1400, 1420, 
1500, 1550  

3.8, 3.9, 3.95  
1030, 1250, 1270, 1310, 1400, 1420, 
1500, 1550   

4 
1030, 1250, 1270, 1310, 1400, 1420, 
1500, 1550   

4.10 
1030, 1250, 1270, 1310, 1385, 1400, 1420, 
1500, 1 550 

4.3 
1030, 1250, 1270, 
1310,  

1350, 1360, 1400, 
1420, 

1500, 1550, 
1730 

4.50 
1030, 1100, 1250, 1270, 1310, 1360, 1400, 1420, 1500, 
1550, 1730  

4.8, 4.9  
1030, 1250, 1270, 1310, 1360, 1385, 1400, 1420, 1500, 
1550, 1730  

5 
1030, 1250, 1310, 1400, 1420, 150 0, 1550, 
1730, 1830  

5.30, 5.4, 5.6  
1030, 1060, 1310, 1360, 1400, 1420, 1500, 
1550, 1730  

5.8 
1030, 1250, 1310, 1360, 1400, 1420, 1500, 
1550, 1730  

6 
1030, 1250, 1310, 1360, 1400, 1420, 1500, 1550, 
1730, 1830  

6.3, 6.6  
1030, 1130, 1250, 1310, 1360, 1400, 1 420, 1500, 
1550, 1730  

7 1030, 1250, 1310, 1360, 1400, 1420, 1500, 1550, 



1730, 1830  
7.2, 7.3, 7.5, 
7.8 

1030, 1130, 1150, 1250, 1310, 1360, 1400, 1420, 1500, 
1550, 1730  

8.0, 8.7  
1030, 1250, 1310, 1360, 1400, 1420, 1500, 1550, 
1730, 1830  

9.2, 9.8, 10, 
11.8, 12  

1030, 1150, 1250, 1310, 1400, 1420, 1500, 1550, 
1730, 1830  

16 
1250, 1310, 1400, 1420, 1500, 1550, 
1730, 1830   
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J ÅɮÞɟ η¾ ÒßÙɭ ßɡ ÏÜɟx×ɟ À×ɟ ßɮ 00// εÖÖɠ- ¾ɥ Ãɩîɟ| ¾ɦÑ¾ɟĦÈ ÖɟÀx Þɭ 
ßɨÀɠ ȒÅÞ¾ɭ εÙ¤ ŎÖÔǦ ¦ÊxØ ¾ɥ zÛĤ×¾Íɟ ßɨÀɠ] 

 
J ¾ɨ×Ù ¾ɥ zÒȕȑÍx zÒÞɠ ÞßÖȑÍ Þɭ yę× z¾ɟØʇ Öʃ Õɠ ¾ɥ Åɟ Þ¾Íɠ ßɮ]  
¾ɨ×Ù ¾ɟ zɰÍȎØ¾ ģ×ɟÞ : 850 εÖÖɠ-  
¾ɨ×Ù ¾ɟ ÔɟßØɡ ģ×ɟÞ : 2300 εÖÖɠ- (yκÐ-)  
¾ɨ×Ù ¾ɟ ÕɟØ : 29 ÈÑ yκÐ- 

 
Ôɨ¾ɟȼ {ĦÒɟÍ Þɰ×ɰŝ  
ßɦÈ ØɨġÊ ÜɠÈʇ ¾ɭ }κÃÍ z¾ɟØ  

ÖɨÈɟ|, εÖÖɠ- (ÀɭÅ) Ãȓîɟ| (εÖÖɠ-) 
ÙɰÔɟ| 
(εÖÖɠ-) 

2 (14) 
930, 1000, 1030, 1100, 1130, 
1250, 1310  2500 

2.5
0 (12) 

930, 1000, 1030, 1100, 1130, 1250, 
1310, 1400  2500 

2.9  1000, 1100, 1250, 1400  
2500, 4000, 

4500 
3.1
5 (10) 1000, 1100, 1250, 1400  

2500, 4000, 
4500 

3.5
5 (9) 1000, 1100, 1250, 1400  

2500, 400 0, 
4500 

4 (8) 1000, 1100, 1250, 1400  
2500, 4000, 

4500 
 
ÖɨÈɟ| ©Ø Ãɩîɟ| Þß×Íɟ IS: 1852/2003  ¾ɭ yÑȓÞɟØ ßʅ] ÖɟɰÀ ßɨÑɭ ÒØ ÞćÍ 

Þß×Íɟ ¾ɥ zÒȕȑÍx Õɠ ¾ɥ Åɟ Þ¾Íɠ ßɮ] 
 
Òɮ¾ɭȒÅɰÀ : ŎɨÞ-ÛɟØ ĦÈɡÙ Òήɠ ¾ɭ ÞɟÎ ¿ȓÙɭ ÔɰÊÙ] Òɮ¾ɭÈ ¾ɟ ÕɟØ9 6-07 ÈÑ] 

Öɟη¾ʋÀ9 ÔɰÊÙ ¾ɥ ÞÔÞɭ ~ÒØ ¾ɥ ÜɠÈ ÒØ ÒʃÈ Þɭ ȑÑÜɟÑ yÎÛɟ zÛĤ×¾ Ĝ×ɨØɭ 

¾ɭ ÞɟÎ ÔɰÊÙ ¾ɥ ÞÔÞɭ ~ÒØ ¾ɥ ÜɠÈ ÒØ ȒĦÈ¾Ø.ÙɭÔÙ] 



 
ßɦÈ ØɨġÊ ¾ɨ×Ù ÍÎɟ ÜɠÈ ¾ɭ εÙ¤ ÞɟÖɟę× ŐɭÊ : IS 10748/2009 ŐɭÊ I-V, API 
5L  
ŐɭÊ A, B, X42, X46, X52, X56, X60, ÞɭÙ-WTCR, IS: 11513/2011 ŐɭÊ O, D, DD, 
EDD,   
IS: 1079/ 1994 ŐɭÊ O, D, DD, EDD,  ÖĘ×Ö ¾ɟÔxÑ ÈɭÒ ĦÈɡÙ,  
HCRS, SAE -1040, SAE J 1055, C 30, 40, 50, ÖĘ×Ö εÞεÙ¾ɦÑ θÛʬ×ȓÍ ĦÈɡÙ, IS: 
6240/2008, ÞɭÙ HS 
 
LPG, ÞɮÙÖɟ, IS: 2062/2011, IS: 5986/2011 Fe 330, 360, 410, 510, SAILRIM, IS: 

2062/2011 ŐɭÊ ÍɟɰÔɭ ¾ɭ ÞɟÎ 
 
SAILCOR/IRSM -41, SAE 1012, SAE 1541 ¦Èɨ ÃɭεÞÞ ŐɭÊ: E 34 / E38 / 46 & 
SAPH 45.  
 
ÞɟÖŐɠ ȑÑĞÑεÙζ¿Í θÛÏɭÜɠ θÛεÜĥÈÍɟ¨ɰ Öʃ Õɠ }ÒÙĜÐ ßɮ : ÞɰØÃÑɟĕÖ¾ ÍÎɟ 

ÞɟÖɟę× Ţ×ɨÅÑ Þɭ - ASTM -A 36/A 569/A 570 ŐɭÊ 33/40, JISG 3101 

SS400, JISG 3131 SPHC, DIN 17100 ST 37.2/ST 44.2, BS 4360 ŐɭÊ 

40/43A, EN 10025; ʨ×ȕÔ-ȑÑÖɟxÌ ©Ø yę× ŐɭÊ ¾ɭ εÙ¤: JISG 3132 SPHT 

1/2, DIN 1614 Pt. 1/2 ST 22/23/24, SAE 1006, SAE 1018 yÎÛɟ ÞÖɟÑ, 

×ȏÏ Ò×ɟxĚÍ ¦ÊxØ ßʇ] 
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ÒɟØɰÒȎØ¾ ¤ÙÒɠÅɠ εÞÙʃÊØʇ ¾ɭ εÙ¤ HR ÜɠÈ 
 

ÖɨÈɟ| (εÖÖɠ-) Ãɩîɟ| (εÖÖɠ-) ÙɰÔɟ| (εÖÖɠ-) 
2.9 1240 2480 
2.8 1250 2500  

ÜɠÈʇ ¾ɥ zÒȕȑÍx zÒÞɠ ÞßÖȑÍ Þɭ ȑÑĞÑεÙζ¿Í z¾ɟØʇ Öʃ Õɠ ¾ɥ Åɟ Þ¾Íɠ 

ßɮ: 2.9 x 1360 x 2720 εÖÖɠ-, 2.9 x 1270 x 2540 εÖÖɠ-, 3.0 x 1360 

x 2700 εÖÖɠ- 
 
zÒÞɠ ÞßÖȑÍ ¾ɭ yÑȓÞɟØ ßɦÈ ØɨġÊ ¾ɨ×Ù ©Ø ÜɠÈʇ ¾ɭ yę× z¾ɟØʇ ¾ɥ 
zÒȕȑÍx ¾ɥ Åɟ Þ¾Íɠ ßɮ] 
 
¤ÙÒɠÅɠ εÞÙʃÊØʇ ¾ɭ εÙ¤ HR ¾ɨ×Ù 
 
ŐɭÊ ÖɨÈɟ| (εÖÖɠ-) Ãɩîɟ| (εÖÖɠ-) 

ÒɟØɰÒȎØ¾ (IS: 6240/2008)  2.9 
1090, 1160, 1250, 

1685 
ÞɭÙ HS LPG (JISG 
3116/EN10120/  2.2 - 4.0 1090, 1160, 1250  
IS 15914)    



yÑȓŢ×ɨÀ (ßɦÈ ØɨġÊ ¾ɨ×Ù ©Ø ÜɠÈ) 
 
θÛÜɭÝÍɟ yÑȓŢ×ɨÀ 

 
IS 10748/2004, ŐɭÊ I, II, III, IV, V  ʨ×ȕÔ-ȑÑÖɟxÌ  
SAIL -WTCR, IS 11513/2011  ¾ɦġÊ ¾Öɠ ÞɭĈÖʃÈ 
ŐɭÊ CR1, CR2, CR3, CR4,   
ÞɭÙ Śɦ (CBT ¾ɭ ÞɟÎ EDD)   
IS 1079/2009  ÞɟÖɟę× ÞɰØÃÑɟ yÑȓŢ×ɨÀ 
ŐɭÊ HR1, HR2, HR3, HR4   
SAILRIM  Þɟ{η¾Ù ¾ɥ ȎØÖ ¾ɭ ȑÑÖɟxÍɟ  
SAE 1012  ģßɡÙ ιÊĦ¾ ©Ø ¾ɦġÊ ÓɦĞÊx }ĕÒɟÏʇ ¾ɭ 
ȑÑÖɟxÍɟ  
ÞɭÙ PROP (SAE 1020)  ŢɨÒɭÙØ ÜɟěÈ ¾ɭ ȑÑÖɟxÍɟ 
ÞɭÙ PREFAB (SAE 1020 Spl.)  ÒȕÛxȑÑεÖxÍ ÞɰØÃÑɟ̈ ɰ ¾ɭ ȑÑÖɟxÍɟ  
IS 2062/2011, ŐɭÊ B ÍɟɰÔɭ ¾ɭ ÞɟÎ ÞɰàɟØ¾ ŢȑÍØɨÐɠ {ɰÅɠȑÑ×ȎØɰÀ 
}ĕÒɟÏʇ ¾ɭ ȑÑÖɟxÍɟ 
SAILCOR/IRSM -41/HCRS    
ÞɮÙÖɟ, IS 2062/2011,  {ɰÅɠȑÑ×ȎØɰÀ ÞɰØÃÑɟ¨ɰ ¾ɟ ȑÑÖɟxÌ 
ŐɭÊ A, B, C, IS 5986/2011  ßɮεÖġÈÑ ©Ø yę× ÒɨÙ, ěÙʃκÀɰÀ 
yÑȓŢ×ɨÀ ¾ɭ ȑÑÖɟxÍɟ,  

  
ÈɭÒ ¾ɥ ÀȓÌÛĕÍɟ (IRS P 41)  Òɮη¾ɰÀ ¾ɭ εÙ¤ ÈɭÒ ÙÀɟÑɟ  
SAE 1541  ÏȓÒȏß×ɟ ÛɟßÑʇ ¾ɭ εÙ¤ Óɦ¾x ÍÎɟ ĦÒɨ¾ ¾ɭ 
ȑÑÖɟxÍɟ  
ÖĘ×Ö ¾ɟÔxÑ ŐɭÊ ÃɭÑ, ßɭ×Ø ȒĆÙÒ, ĦŢɨ¾ɭÈ, ĆÙÃ ĚÙɭÈ,  
(SAIL MC 40/45/50/55/60  ßɦ¾Üɦ ĜÙɭÊ zȏÏ  
SAE 1040, SAE 1045, SAE 1055)   
ÖĘ×Ö εÞεÙ¾ɦÑ θÛʬ×ȓÍ {ĦÒɟÍ θÛʬ×ȓÍ }Ò¾ØÌʇ ¾ɭ ȑÑÖɟxÍɟ  
IS 6240/2008  ÁØɭÙȕ.¦Èɨ ¤ÙÒɠÅɠ εÞÙʃÊØ  
ÞɭÙ HS LPG  ȑÑ×ɟxÍ ÀȓÌÛĕÍɟ ¾ɭ ¤ÙÒɠÅɠ εÞÙʃÊØ 
(JISG 3116, EN 10120)   
SAIL FORM 34, 38, 46  LCV, MCV ©Ø HCV  ¾ɭ ÙɰÔɭ ÍÎɟ ŎɨÞ  
(E 34, E 38, E 46/ BSK 46)  ĦÛȼÒʇ ¾ɟ ȑÑÖɟxÌ   



SAIL SUPER FORM 45  LCV ©Ø MCV ¾ɭ ÙɰÔɭ ÍÎɟ ŎɨÞ ĦÛȼÒ, 
ģßɡÙ ιÊĦ¾, ģßɡÙ ȎØÖ ©Ø ×ɟŝɠ ¾ɟØ ¾ɭ yę× ÞɰØÃÑɟĕÖ¾  
HSFQ, SAIL FORMING, IS: 11513 -2011, ÁÈ¾ʇ ¾ɟ ȑÑÖɟxÌ  
JISG 3113, SAPH 440    
HSFQ 250/350/450/500/550  ¦Èɨ ÁÈ¾ ©Ø ÒȕÛx-ȑÑεÖxÍ ȐÔȒġÊɰÀ (PEB)  
(Thickness < 8 mm)  ÞɭĆÜÑ 'ÒȎØÛɭÜ ¾ɭ ÍɟÒÖɟÑ ÒØ ȑÑÖɟxÌ ¾ɭ 
εÙ¤(  
SAIL FORMING  ¦Èɨ ÁÈ¾ (}ċÃ ÍɟÒÖɟÑ ÒØ ȑÑÖɟxÌ ¾ɭ 
εÙ¤ 
250/350/450/550  J ßɦÈ ÓɦεÖʋÀ)  
MnB ĦÈɡÙ ÏȓÁxÈÑɟ ŢȑÍØɨÐ¾ ¦Èɨ ÁÈ¾ (ÙÀɟÍɟØ 
ÓɦεÖxĞÀ ©Ø Êɟ| Öʃ ÉɰÊɟ ¾ØÑɭ J ßɦÈ ĦÈɟȒĞÒɰÀ ¾ɭ εÙ¤(  
API 5L, ŐɭÊ A, B, X42, X46,  ʨ×ȕÔ ©Ø Òɟ{Ò ¾ɟ ȑÑÖɟxÌ Öȓć×Í9   
X52, X56, X60, X65, X70  ÍɭÙ ©Ø ÀɮÞ àɭŝ ¾ɭ εÙ¤  
IS 15962/2012  Õȕ¾ɰÒ ŢȑÍØɨÐɠ yÑȓŢ×ɨÀ  
IS 15914/2011  ßġ¾ɭ 'ÒÍÙɭ( εÞÙʃÊØ 
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IS:1852 - 1985 ( ÞɰÜɨκÐÍ 2003) ¾ɭ yÑȓÞɟØ ØɨεÙɰÀ ÍÎɟ ¾ȏÈɰÀ Þß×Íɟ 
 
ØɨġÊ ¤Å ¾ɭ ȼÒ Öʃ zÒȕȑÍx ¾ɥ À| ÈɭÒ ¾ɥ Ãɩîɟ| ¾ɥ Þß×Íɟ  

 Ãɩîɟ| (εÖÖɠ-) Þß×Íɟ (εÖÖɠ-)  
 250 Í¾ + 4, - 0  
    

 > 250 Þɭ 600 + 6, - 0  
 > 600 Þɭ 800 + 10, - 0  
    

 > 800 Þɭ 1250 + 30, - 0  
    

 > 1250 Þɭ 1550 + 35, - 0  
    

 > 1550 Þɭ 1850 + 40, - 0  
 

500 εÖÖɠ- ¾ɥ Ãɩîɟ| Í¾ ©Ø {Þ¾ɭ ÞȏßÍ ÈɭÒ ¾ɥ ÖɨÈɟ| ¾ɥ 
Þß×Íɟ  
Ãɩîɟ| (εÖÖɠ-) ÖɨÈɟ| ¾ɥ Þß×Íɟ (εÖÖɠ-) 
200 Í¾  0.20 
> 200 Þɭ 320  0.23 
>320 Þɭ 400  0.25 
> 400 Þɭ 500  0.30 

 
500 εÖÖɠ- Þɭ yκÐ¾ ¾ɥ Ãɩîɟ| ¾ɥ ÈɭÒ ¾ɭ εÙ¤ ÖɨÈɟ| ¾ɥ Þß×Íɟ 

 
Ãɩîɟ| 
(εÖÖɠ-)   ÖɨÈɟ| ¾ɥ Þß×Íɟ (εÖÖɠ-)  

 
> 1.6 to 
2 

> 2 Þɭ  
3 > 3 Þɭ 5 > 5 Þɭ 8 

> 8 Þɭ 
10 

500 Þɭ 
1250  0.18  0.20  0.25  0.30  0.35 
1250 Þɭ 
1550  0.20  0.25  0.30  0.35  0.40 
1550 Þɭ 
1850  0.22  0.28  0.35  0.40  0.40 

 
IS: 1852 - 1985 ( ÞɰÜɨκÐÍ 2003) ¾ɭ yÑȓÞɟØ HR ÜɠÈʇ ¾ɥ ØɨεÙɰÀ ÍÎɟ 
¾ȏÈɰÀ Þß×Íɟ 

 
Ãɩîɟ| (εÖÖɠ-) Þß×Íɟ (εÖÖɠ-) ÙɰÔɟ| (εÖÖɠ-) Þß×Íɟ 
1250 Í¾ + 6 , - 0 2500 Í¾ + 25 εÖÖɠ-, - 0 



εÖÖɠ- 
> 1250 Þɭ 
1550 + 0.5%, - 0 

2500 Þɭ 
yκÐ¾ + ÙɰÔɟ| ¾ɟ 1%  

   
(yκÐ- 70 εÖÖɠ-), - 
0 εÖÖɠ- 

 
HR ¾ɨ×Ù ¾ɥ ÍɟεÙ¾ɟ ¾ɭ yÑȓÞɟØ ÜɠÈʇ ¾ɥ ÖɨÈɟ| ¾ɥ Þß×Íɟ  
ȏÈĚÒÌɠ : ĚÙɭÈ, ÈɭÒ ©Ø ÜɠÈ ¾ɭ yȑÍȎØĆÍ ÞÕɠ }ĕÒɟÏʇ ¾ɭ εÙ¤ ÞÕɠ ÙɰÔɟ| ßɭÍȓ 
¾ȏÈɰÀ ¾ɥ Þß×Íɟ + 100 εÖÖɠ-, - 0 εÖÖɠ- ßɨÀɠ] 
 
zÒÞɠ ÞßÖȑÍ Þɭ ÞćÍ Þß×Íɟ ¾ɥ zÒȕȑÍx ¾ɥ Åɟ Þ¾Íɠ ßɮ] 
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ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ: IS 1079/2009    
 ÀȓÌÛĕÍɟ   ÞɰÁÈ¾, ŢȑÍÜÍ, yκÐ-  
ÑɟÖ ÒȓØɟÑɟ ÑɟÖ ÑɟÖ ¾ɟÔxÑ ÖʅÀɭÑ ÓɨĦÓɨØÞ ÞġÓØ 
       
HR0 (Ñ×ɟ) ÞɟÖɟę× 0.25 1.70 0.05 0.045 
HR1 O ÛɟζÌȒč×¾ 0.15 0.60 0.05 0.035 
HR2 D κÃŝ 0.10 0.45 0.040 0.035 
HR3 DD ÀßØɟ κÃŝ 0.08 0.40 0.035 0.030 

HR4 EDD  
yκÐ¾ ÀßØɟ 
κÃŝ 0.08 0.35 0.030 0.030 

       

HR5 (Ñ×ɟ) 
Öɟ{Ŏɨ- 
¤ÙɨğÊ 0.16 1.6 0.020 0.020  

 
ȏÈĚÒÌɠ:  
1. {Ñ ŐɭÊ ¾ɭ {ĦÒɟÍ ¾ɥ zÒȕȑÍx Öɟ{Ŏɨ-¤Ùɨȑ×ɰÀ ÍĕÛʇ ÅɮÞɭ ÔɨØɨÑ, 
Èɟ{ÈɭȑÑ×Ö, Ñɟ×ɨȐÔ×Ö ©Ø ÛɭÑɭιÊ×Ö ¾ɭ ÞɟÎ ¾ɥ Åɟ Þ¾Íɠ ßɮ] Öɟ{Ŏɨ-
¤Ùɨȑ×ɰÀ ÍĕÛ ÔɨØɨÑ ¾ɭ ÞɰÔɰÐ Öʃ /-//7 ŢȑÍÜÍ Þɭ ©Ø yę× ÍĕÛʇ ¾ɭ 
ÞɰÔɰÐ Öʃ /-1/ ŢȑÍÜÍ Þɭ yκÐ¾ Ñßɡɰ ßʇÀɭ]  

2. {ĦÒɟÍ Öʃ Ñɟ{ŘɨÅÑ ¾ɥ Öɟŝɟ /-//6 ŢȑÍÜÍ Þɭ yκÐ¾ Ñßɡɰ ßɨÀɠ] 
¤ġ×ȕεÖȑÑ×Ö ßÍ yÎÛɟ εÞεÙ¾ɦÑ-¤ġ×ȕεÖȑÑ×Ö ßÍ ¾ɭ εÙ¤ Ñɟ{ŘɨÅÑ ¾ɥ 
Öɟŝɟ /-/01 ŢȑÍÜÍ Þɭ yκÐ¾ Ñßɡɰ ßɨÀɠ] ×ß ȑÑÖɟxÍɟ ʬÛɟØɟ z¾ȒĦÖ¾ 
ÅɟɰÃ θÛĤÙɭÝÌ ʬÛɟØɟ ÞȓȑÑȒĤÃÍ η¾×ɟ ÅɟÑɟ ßɨÀɟ]  

3. ŐɭÊ HR4 ©Ø HR5 ¾ɥ zÒȕȑÍx ÒȕÌxÍ×ɟ ¤ġ×ȕεÖȑÑ×Ö ßÍ ȒĦÎȑÍ Öʃ 
yÎÛɟ ĦÎɟȑ×ĕÛ ÍĕÛʇ ¾ɭ ÞɟÎ ¤ġ×ȕεÖȑÑ×Ö ¾ɥ ȒĦÎȑÍ Öʃ ¾ɥ Åɟ¤Àɠ]  

4. ÅÔ {ĦÒɟÍ ¤ġ×ȕεÖȑÑ×Ö ßÍ ßɨÍɟ ßɮ Íɨ ¤ġ×ȕεÖȑÑ×Ö ¾ɥ ¾ȓÙ Öɟŝɟ /-/1 
ŢȑÍÜÍ Þɭ ¾Ö Ñßɡɰ ßɨÀɠ] ÅÔ {ĦÒɟÍ εÞεÙ¾ɦÑ ßÍ ßɨÍɟ ßɮ Íɨ εÞεÙ¾ɦÑ 
¾ɥ Öɟŝɟ /-0/ ŢȑÍÜÍ Þɭ ¾Ö Ñßɡɰ ßɨÀɠ] ÅÔ {ĦÒɟÍ ¤ġ×ȕεÖȑÑ×Ö-
εÞεÙ¾ɦÑ ßÍ ßɨÍɟ ßɮ Íɨ εÞεÙ¾ɦÑ ¾ɥ Öɟŝɟ /-/2 ŢȑÍÜÍ Þɭ ¾Ö Ñßɡɰ 
ßɨÀɠ ©Ø ¤ġ×ȕεÖȑÑ×Ö ¾ɥ ¾ȓÙ Öɟŝɟ /-/0 ŢȑÍÜÍ Þɭ ¾Ö Ñßɡɰ ßɨÀɠ] 

5. ÅÔ ÍɟɰÔɭ ÛɟÙɭ {ĦÒɟÍ ¾ɥ zÛĤ×¾Íɟ ßɨÍɠ ßɮ Íɨ ÍɟɰÔɭ ¾ɥ Öɟŝɟ /-1/ ©Ø 
/-24 ŢȑÍÜÍ ¾ɭ ÔɠÃ ßɨÀɠ] }ĕÒɟÏ θÛĤÙɭÝÌ ¾ɭ ÖɟÖÙɭ Öʃ ÍɟɰÔɭ ¾ɥ Öɟŝɟ 
/-06 ©Ø /-27 ŢȑÍÜÍ ¾ɭ ÔɠÃ ßɨÀɠ]  



6. ŎɭÍɟ ©Ø zÒȕȑÍx¾Íɟx ¾ɭ ÔɠÃ ŢȑÍÔɰκÐÍ ØÞɟ×Ñ θÛεÜĥÈÍɟ̈ ɰ ¾ɭ ÞɰÔɰÐ Öʃ 
zÒÞɠ ÞßÖȑÍ ßɨ Þ¾Íɠ ßɮ]  

 

θÛÜɭÝÍɟ ŐɭÊ 
C % 
yκÐ- 

Mn % 
yκÐ- 

P % 
yκÐ- 

S % 
yκÐ- Si % yκÐ- 

ÞɭÙ Śɦ 
EDD 
(CBT)  0.04 0.15 0.015 0.015 

0.03 Al:Si 0.025 -
0.06 

ÞɭÙ RIM  
0.07-
0.11 

0.30-
0.45 0.040 0.040  

SAE 1012   
0.10-
0.15 

0.30-
0.60 0.030 0.035 0.10 yκÐ- 

SAIL 
PROP  

SAE 
1020 

0.17-
0.23 0.32-0.6 0.04 0.03  

SAIL 
PREFAB  

SAE 1020 
spl  

0.23 
yκÐ- 

1.35 
yκÐ- 0.04 0.03 

Nb: 0.005 -
0.05 
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ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ: IS 2062/2011   

ŐɭÊ ȑÑÐɟxØÌ 
ÀȓÌÛ
ĕÍɟ 

¾ØÄȓÙ θÛĤÙɭÝÌ, ŢȑÍÜÍ, 
yκÐ-   

¾ɟÔxÑ 
ÞÖÍȓġ×  

θÛÅɟØÌ 
¾ɥ ÒǦȑÍ   

            

         
(CE), 
yκÐ-   

  C Mn S P  Si     
(1) (2) (3) (4) (5) (6) (7)  (8) (9)  

 A 0.23 
1.5
0 

0.04
5 

0.04
5 0.40  0.42 yǦx ßÍ/ßÍ 

E 250  
BR 0.22 

1.5
0 

0.04
5 

0.04
5 0.40  0.41 ßÍ  

B0           

 C 0.20 
1.5
0 

0.04
0 

0.04
0 0.40  0.39 ßÍ  

 A         yǦx ßÍ/ßÍ 

E 300  BR 0.20 
1.5
0 

0.04
5 

0.04
5 0.45  0.44 ßÍ  

 B0           

 C 0.20 
1.5
0 

0.04
0 

0.04
0 0.45  0.44   

 A         yǦx ßÍ/ßÍ 

E 350  BR 0.20 
1.5
5 

0.04
5 

0.04
5 0.45  0.47 ßÍ  

 B0           

 C 0.20 
1.5
5 

0.04
0 

0.04
0 0.45  0.45   

 A         yǦx ßÍ/ßÍ 

E 410  BR 0.20 
1.6
0 

0.04
5 

0.04
5 0.45  0.50 ßÍ  

 B0           

 C 0.20 
1.6
0 

0.04
0 

0.04
0 0.45  0.50   

E 450  A 0.22 
1.6
5 

0.04
5 

0.04
5 0.45  0.52 yǦx ßÍ/ßÍ 



 BR         ßÍ  

E 550  A 0.22 
1.6
5 

0.02
0 

0.02
5 0.50  0.54 yǦx ßÍ/ßÍ 

 BR         ßÍ  

E 600  A 0.22 
1.7
0 

0.02
0 

0.02
5 0.50  0.54 yǦx ßÍ/ßÍ 

 BR         ßÍ  

E 650  A 0.22 
1.7
0 

0.01
5 

0.02
5 0.50  0.55 yǦx ßÍ/ßÍ 

 BR         ßÍ  

θÛÜɭÝÍɟ ŐɭÊ 
C % 
yκÐ- 

Mn % 
yκÐ- 

P % 
yκÐ-  

S % 
yκÐ- 

Si % 
yκÐ-  

SAIL COR  
IRSM 
41 

0.1
0  

0.25-
0.45 

0.075-
0.140 0.030 0.28-0.72  

 
Cr 0.35 -0.60, Ni 0.20 -0.47, Cu 0.30 -0.60, Al 
0.03 yκÐ-     

HCRS (Cu -
P)  

0.1
5  

0.25-
0.8  

0.07-
0.15  0.03 

0.28-0.50 (Cu 0.20 
ę×ȕ-) 

θÛÜɭÝÍɟ ŐɭÊ C% yκÐ- 
Mn% 
yκÐ- P% yκÐ- S% yκÐ- CE 

IS : 
5986/2011  165 0.12  0.60   0.040 0.040 J 
 205 0.15  0.80   0.040 0.040 J 
 235 0.17  1.00   0.040 0.040 J 
 255 0.20  1.30   0.040 0.040 0.42 
 325 0.20  1.30   0.040 0.040 0.42 
 355 0.20  1.50   0.035 0.035 0.45 
 420 0.20  1.50   0.035 0.035 0.45 
 490 0.20  1.50   0.035 0.030 0.45 
 560 0.20  1.50   0.035 0.030 0.45 
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ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ  
ŐɭÊ C Mn S P Al Si CE MAE  

 yκÐ- yκÐ- yκÐ- yκÐ- ę×ȕ- yκÐ- yκÐ- (Nb+V+Ti)  
        yκÐ- 
ÞɮÙÖɟ 300 0.20 1.50 0.045 0.045 0.02 0.45 0.44  0.25 
ÞɮÙÖɟ 300 HI  0.20 1.50 0.040 0.040 0.02 0.45 0.43  0.25 
ÞɮÙÖɟ 350 0.20 1.55 0.045 0.045 0.02 0.45 0.46  0.25 
ÞɮÙÖɟ 350 HI  0.20 1.55 0.040 0.040 0.02 0.45 0.45  0.25 
ÞɮÙÖɟ 410 0.20 1.60 0.045 0.045 0.02 0.45 0.48  0.25 
ÞɮÙÖɟ 410 HI  0.20 1.60 0.040 0.040 0.02 0.45 0.48  0.25 
ÞɮÙÖɟ 450 0.20 1.65 0.045 0.045 0.02 0.45 0.50  0.25 
ÞɮÙÖɟ 450HI  0.20 1.65 0.040 0.040 0.02 0.45 0.50  0.25 
ÞɮÙÖɟ 550 0.20 1.65 0.020 0.025 0.02 0.50 0.54  0.25 
ÞɮÙÖɟ 550HI  0.20 1.65 0.015 0.025 0.02 0.50 0.54  0.25 
ÞɮÙÖɟ 600 0.22 1.70 0.015 0.025 0.02 0.50 0.54  0.25 

 
ßɦÈ ØɨġÊ ¾ɨ×Ù ¾ɭ εÙ¤, S  ¾ɨ /-/2/$ Þɭ 
ÑɠÃɭ Ø¿ɟ À×ɟ ßɮ      

θÛÜɭÝÍɟ ŐɭÊ 
C % 
yκÐ- 

Mn %  
yκÐ- 

P % 
yκÐ- 

S % 
yκÐ- 

Si % 
yκÐ- 

Al % 
ę×ȕ- 

ÈɭÒ ¾ɥ 
ÀȓÌÛĕÍɟ 

IRS P 
41 

0.25-
0.45 

1.20-
1.45 0.040 0.040 

0.15-
0.35  

         

 
SAE 
1541 

0.36-
0.44 

1.30-
1.60 0.030 0.030 

0.15-
0.35  

 
SAIL MC 
30 

0.26-
0.35 

0.60-
0.90 0.04 0.04 

0.15-
0.35 0.02 

 
SAIL MC 
40 

0.36-
0.45 

0.60-
0.90 0.04 0.04 

0.15-
0.35 0.02 

 
SAIL MC 
45 

0.41-
0.50 

0.60-
0.90 0.04 0.04 

0.15-
0.35 0.02 

 
SAIL MC 
50 

0.46-
0.55 

0.60-
0.90 0.40 0.04 

0.15-
0.35 0.02 

 
SAIL MC 
55 

0.51-
0.60 

0.60-
0.90 0.04 0.04 

0.15-
0.35 0.02 



 
SAIL MC 
60 

0.56-
0.65 

0.60-
0.90 0.04 0.04 

0.15-
0.35 0.02 

ÖĘ×Ö Si         

θÛʬ×ȓÍ {ĦÒɟÍ   0.05 0.40 0.025 0.025 
0.3
0 

- 
1.50  

IS 6240   0.16 
0.30 
ę×ȕ- 0.025 0.025 

0.2
5 Al 

0.02 
ę×ȕ- 

        
MAE, 
0.1% 

        
(Nb, Ti, 
B) 

        
N<90 
ppm  

SAIL HS 
LPG  SG 255  

0.20 
yκÐ- 

0.30 
ę×ȕ- 0.04 0.040 -   

JISG 
3116         

 SG 295  
0.20 
yκÐ- 

1.00 
yκÐ- 0.04 0.040 

0.3
5   

SAIL HS 
LPG  P245NB  

0.16 
yκÐ- 

0.30 
ę×ȕ- 0.025 0.015 

0.2
5   

EN 10120  P265NB  
0.19 
yκÐ- 

0.40 
ę×ȕ- 0.025 0.015 

0.2
5   

 P310NB  
0.20 
yκÐ- 

0.70 
ę×ȕ- 0.025 0.015 

0.5
0   

 
Nb 0.05 yκÐ- Ti 0.03 yκÐ- EN 
10120 ¾ɭ εÙ¤      

 
36 



ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 
 

θÛÜɭÝÍɟ ŐɭÊ C % yκÐ- 
Mn % 
yκÐ- P % yκÐ- 

S % yκÐ-  Si % 
yκÐ- 

E-34 
SAIL FORM 
34 0.10 0.70 0.030 0.030 0.20 

E-38 
SAIL FORM 
38 0.10 1.00 0.030 0.030 0.40 

E-46/BSK -
46 

SAIL FORM 
45 0.12 1.20 0.025 0.025 0.40 

JISG 
3113 SAIL  0.14 1.2 S&P<0.04%  0.15 
SAPH 
440 

SUPER 
FORM       

SAIL FORM ¾ɭ εÙ¤ Nb + Ti 0.10 
yκÐ-     

API 5 L  A 0.22 0.9 0.030 0.030  
 B 0.26 1.20 0.030 0.030  
 X42 0.26 1.30 0.030 0.030  
 X46 0.26 1.40 0.030 0.030  
 X52 0.26 1.40 0.030 0.030  
 X56 0.26 1.40 0.030 0.030  
 X60 0.26 1.40 0.030 0.030  
 X65 0.26 1.45 0.030 0.030  
 X70 0.26 1.65 0.030 0.030  
 

Nb +V + Ti < 0. 15% 
 
ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ  
ŐɭÊ C Mn S P Al Si MAE  

 yκÐ- yκÐ- yκÐ- yκÐ- ę×ȕ- yκÐ- 
y
κÐ- 

HSFQ 250  0.12 1.00 0.020 0.025 0.02 0.25 - 
HSFQ 350  0.12 1.20 0.020 0.025 0.02 0.25 0.03 



HSFQ 450  0.12 1.40 0.020 0.025 0.02 0.40 0.05 
HSFQ 500  0.12 1.50 0.020 0.025 0.02 0.50 0.10 
HSFQ 550  0.12 1.60 0.020 0.025 0.02 0.50 0.15 

ŐɭÊ C Mn S P Al Si MAE  

 yκÐ- yκÐ- yκÐ- yκÐ- ę×ȕ- yκÐ- 
y
κÐ- 

SAIL FORMING 
250 0.12 1.40 0.025 0.030 0.02 0.30 0.04 
SAIL FORMING 
350 0.12 1.50 0.025 0.030 0.02 0.40 0.08 
SAIL FORMING 
450 0.12 1.60 0.025 0.030 0.02 0.50 0.12 
MnB Steel  0.25 1.50 0.025 0.030 0.02 0.40 0.40 
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ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ  

θÛÜɭÝÍɟ ŐɭÊ 
C % yκÐ-  Mn % 
yκÐ- 

P % 
yκÐ- 

S % 
yκÐ- Si % yκÐ- 

IS: 
10748/2004  1 0.10 0.50 0.040 0.040 

yǦx ßÍ 
ÀȓÌÛĕÍɟ ¾ɭ 
εÙ¤  

 II 0.12 0.60 0.040 0.040 Si ¾ɥ Öɟŝɟ  
 III  0.16 1.20 0.040 0.040 yκÐ¾ÍÖ 
 IV 0.20 1.30 0.040 0.040 0.08% ßɨÀɠ]  
 V 0.25 1.30 0.040 0.040  

 
CE: 0.45 ŐɭÊ IV ©Ø V ¾ɭ 
εÙ¤ yκÐ¾ÍÖ    

SAIL 
WTCR  - 0.06 0.25 0.025 0.025 0.04 
SAIL 
SOFT  - 0.06 0.25 0.025 0.04 0.05 

 
Õȕ¾ɰÒ ŢȑÍØɨÐɠ ÞɰØÃÑɟĕÖ¾ {ĦÒɟÍ IS 15962:2012  ¾ɟ ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 

 

ŐɭÊ C yκÐ- Mn yκÐ- 
P 
yκÐ- 

S 
yκÐ- 

Si 
yκÐ- 

CE* 
yκÐ- θÛÅɟØÌ ¾ɥ ÒǦȑÍ 

E250S  0.20 1.50 
0.03
5 

0.04
5 0.40 0.39 yǦx-ßÍ/ßÍ 

E300S  0.20 1.50 
0.03
5 

0.04
5 0.45 0.40 yǦx-ßÍ/ßÍ 

E350S  0.20 1.60 
0.03
5 

0.04
5 0.45 0.42 yǦx-ßÍ/ßÍ 

E450S  0.22 1.60 
0.03
5 

0.04
5 0.45 0.47 yǦx-ßÍ/ßÍ  

 ̶Öɟ{Ŏɨ¤Ùɨȑ×ɰÀ ÍĕÛ (MAE) ÅɮÞɭ Nb, V ©Ø Ti ¤¾Ù ȼÒ Öʃ yÎÛɟ 
Þɰ×ȓĆÍ ȼÒ Þɭ Åɨîɭ Åɟ Þ¾Íɭ ßʅ] ¾ȓÙ MAE  0.15% Þɭ yκÐ¾ Ñßɡɰ ßɨÀɟ]  

 ̶ Cr, Ni, Mo  Åɨîɭ Åɟ Þ¾Íɭ ßʅ ÒØɰÍȓ ¤¾Ù ȼÒ Þɭ yÎÛɟ Þɰ×ȓĆÍ ȼÒ Þɭ 
/-5/$ Þɭ yκÐ¾ Ñßɡɰ]  

 ̶ Cu 0.20 ©Ø /-24$ ¾ɭ ÔɠÃ ßɨ Þ¾Íɟ ßɮ]  



 ̶ Ñɟ{ŘɨÅÑ ¾ɥ Öɟŝɟ /-/01$ Þɭ yκÐ¾ Ñßɡɰ ßɨÀɠ] 
 

Chemical Composition for high tensile flat rolled steel 
for   

lighter cylinder IS 15914:2011  
 

   ÞɰÁÈ¾, ŢȑÍÜÍ   

ŐɭÊ ¾ɟÔxÑ ÖʅÀÑɠÅ εÞεÙ¾ɦÑ ÞġÓØ ÓɨĦÓɨØÞ 
¤ġ×ȕεÖȑÑ×
Ö 

 yκÐ- ę×ȕ- yκÐ- yκÐ- yκÐ- ę×ȕ- 
HS 
235 0.16 0.30 0.25 0.025 0.025 0.015 
HS 
265 0.18 0.40 0.30 0.025 0.025 0.015 
HS 
295 0.19 0.50 0.35 0.025 0.025 0.015 
HS 
345 0.20 0.70 0.45 0.025 0.025 0.015 

 
ȏÈĚÒÌɠ:  
1. {Þ ÍɟεÙ¾ɟ Öʃ Ñßɡɰ ȏÏ¤ À¤ ÍĕÛ {ĦÒɟÍ Öʃ Ñ εÖÙɟ×ɭ Åɟ¤ɰ] ȑÑÖɟxÌ ¾ɭ 
ÏɩØɟÑ Ţ×ȓĆÍ ĦŎɮÒ yÎÛɟ yę× ÞɟÖŐɠ ¾ɨ {ĦÒɟÍ Öʃ Åɨîɭ ÅɟÑɭ Þɭ Øɨ¾Ñɭ 
¾ɭ εÙ¤ ÞÕɠ }κÃÍ ÞÖÆɩÍɭ η¾¤ Åɟ¤ɰ Ć×ʇη¾ {ÑÞɭ ×ɟɰȐŝ¾ θÛεÜĥÈÍɟ ÍÎɟ 
}Ò×ɨÀ Öʃ ÔɟÐɟ zÍɠ ßɮ] 

2. {ĦÒɟÍ ¾ɥ zÒȕȑÍx Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ÍĕÛ ÅɮÞɭ Ñɟ×ɨȐÔ×Ö, Èɟ{ÈɭȑÑ×Ö, 
ÛɭÑɭιÊ×Ö ©Ø ÔɨØɨÑ ¾ɨ εÖÙɟ ¾Ø ¾ɥ Åɟ Þ¾Íɠ ßɮ] Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ÍĕÛ 
¤¾Ù ȼÒ Öʃ yÎÛɟ Þɰ×ȓĆÍ ȼÒ Þɭ Åɨîɭ ÅɟÑɭ ÒØ /-0/$ Þɭ yκÐ¾ Ñßɡɰ 
ßʇÀɭ] 

3. {ĦÒɟÍ Öʃ Ñɟ{ŘɨÅÑ ¾ɥ Öɟŝɟ /-//8$ Þɭ yκÐ¾ Ñßɡɰ ßɨÀɠ] ×ß ȑÑÖɟxÍɟ 
ʬÛɟØɟ z¾ȒĦÖ¾ ÅɟɰÃ θÛĤÙɭÝÌ ʬÛɟØɟ ÞȓȑÑȒĤÃÍ η¾×ɟ ÅɟÑɟ ßɨÀɟ] 
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ØɟÞɟ×ȑÑ¾ θÛÜɭÝÍɟ¤ɰ 
 
IS: 1079/2009  
 

 ÀȓÌÛ
ĕÍɟ 

 
Íę× 
àÖÍɟ ţɮĆÃØ ¾ɭ ÔɟÏ ŢȑÍÜÍ ÔïɟÛ  

    A, ę×ȕ-   
   Rm2  t 3 t>3  
   yκÐ- ÀɭÅ ÀɭÅ ÀɭÅ ÀɭÅ 
ÑɟÖ ÒȓØɟÑɟ ÑɟÖ  ÑɟÖ MPa  ÙɰÔɟ|l ÙɰÔɟ| ÙɰÔɟ| ÙɰÔɟ| 

    
Lo=8
0 

Lo=5
0 

Lo=5.65 ÖS
o 

Lo=5
0 

    
εÖÖɠ
- εÖÖɠ- εÖÖɠ- 

εÖÖɠ
- 

HR0 (Ñ×ɟ) 
ÞɟÖɟę× 
ÛɟζÌȒč×¾ *  *  *  *  *  

HR1 O κÃŝ 440 23 24 28 29 
HR2 D ÀßØɟ 420 25 26 30 31 
HR3 DD κÃŝ 400 28 29 33 34 

HR4 EDD  
yκÐ¾ 
ÀßØɟ 380 31 32 36 37 

  κÃŝ      

HR5 
SAILFORM 
34 YS 340  

400-
500 *  *  26 27 

 
SAILFORM 
38 YS 380  

450-
570 *  *  24 25 

 
SAILFORM 
45 YS 450  

500-
620 *  *  20 21 

ȏÈĚÒÌɠ:        
1. 1 MPa = 1N/mm 2 
2. ÀȓÌÛĕÍɟ HR1, HR 2, HR3 ©Ø HR4 ¾ɭ εÙ¤ ę×ȕÑÍÖ Íę× àÖÍɟ 
ÞɟÖɟę× ȼÒ Þɭ  270 MPa  yÒɭνàÍ ßɨÀɠ] Åßɟɰ ę×ȕÑÍÖ Íę× àÖÍɟ ¾ɥ 
zÛĤ×¾Íɟ ßɮ Ûßɟɰ 270 MPa  ¾ɟ ÖɟÑ ÏÜɟx×ɟ Åɟ¤] Íę× àÖÍɟ ¾ɭ ÞÕɠ 
ÖɟÑ ÑÅÏɡ¾ɥ 10 MPa  Öʃ ȑÑÐɟxȎØÍ η¾¤ ÅɟÍɭ ßʅ] 

3. ¤¾ ¾ęÛÅxÑ ÍɟεÙ¾ɟ ¾ɭ ÞɟÎ 5 εÖÖɠ- Í¾ ÖɨÈɡ ÜɠÈÛɟÙɭ ¤¾ ȑÑÐɟxȎØÍ 
ÖȕÙ ÀɭÅ ÙɰÔɟ| '4/ εÖÖɠ-( ¾ɭ ÀɮØ-zÑȓÒɟȑÍ¾ ÑÖȕÑɟ ÒɠÞ ¾ɟ Ţ×ɨÀ η¾×ɟ 
Åɟ Þ¾Íɟ ßɮ] ÍÎɟθÒ θÛÛɟÏ ¾ɭ ÖɟÖÙɭ Öʃ 2 εÖÖɠ- ©Ø {ÞÞɭ yκÐ¾ 



ÖɨÈɟ| ¾ɥ ÞɟÖŐɠ ¾ɭ εÙ¤ ¤¾ zÑȓÒɟȑÍ¾ ÑÖȕÑɟ ÒɠÞ ¾ɭ ÞɰÔɰÐ Öʃ ŢɟĚÍ 
ÒȎØÌɟÖ ßɡ ÛɮÐ ßʇÀɭ]  

4. HR5 ŐɭÊ ¾ɭÛÙ ¾ɦġÊ ØɨεÙɰÀ ¾ɭ εÙ¤ ßɮ, {ÞεÙ¤ ×ɟɰȐŝ¾ θÛεÜĥÈÍɟ¤ɰ ÙɟÀȕ 
Ñßɡɰ ßʇÀɠ]  

5. Åßɟɰ ̴̵̡ {ĦÒɟÍ ¾ɥ ÜɠÈ ¾ɥ εÖÖɠ- Öʃ ÖɨÈɟ| ßɮ]  
6. HR1 ¾ɭ εÙ¤ Íę×Íɟ ÒØɡàÌ ÍÔ Í¾ yȑÑÛɟ×x Ñßɡɰ ßɮ ÅÔ Í¾ ŎɭÍɟ 
©Ø ȑÑÖɟxÍɟ ¾ɭ ÔɠÃ ÞßÖȑÍ Ñ ßɨ]  

*  ŎɭÍɟ ©Ø ȑÑÖɟxÍɟ ¾ɭ ÔɠÃ zÒÞɠ ÞßÖȑÍ Þɭ θÛεÜĥÈÍɟ¤ɰ] 
 
Mechanical Properties   

θÛÜɭÝÍɟ ŐɭÊ 
ÙȒĜÐ 
àÖÍɟ ÃØÖ Íę× àÖÍɟ  ÔïɟÛ 

Öɨî ¾ɟ zɰÍȎØ¾ 
ģ×ɟÞ 

    % Std GL   
  MPa ę×ȕ- MPa ę×ȕ-   
SAILCOR   340 480 22  
SAIL 
PROP  SAE 1020  310-320 440  15 
SAIL PRE 
FAB  SAE 1020  345 ę×ȕ- 450 ę×ȕ-  21 
 spl.      
 
 
 

39 



×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ 
 
IS: 2062/2011   

ŐɭÊ ÑɟÖ  ÀȓÌÛÍɟ 
Íę× 
àÖÍɟ  ÙȒĜÐ àÖÍɟ  ŢȑÍÜÍ ÔïɟÛ  

Öɨî ¾ɟ 
zɰÍȎØ¾ 
ģ×ɟÞ  

ÃØÖ 
ŢÕɟÛ 
ÒØɡàÌ  

   
ę×ȕ- 
Mpa   A,   

  
Rm 
ę×ȕ-    ÀɭÅ ÙɰÔɟ|,  (ȏÈĚÒÌɠ  

  MPa     
L=5.65  ÒØ 
ÖS ę×ȕ- 

ę×ȕ- 
(ȏÈĚÒÌɠ  

3 ©Ø 
4 
Ïɭ¿ʃ)  

       2 Ïɭ¿ʃ)   

   <20 
20-40 
>40  

£2
5 >25 ÍɟÒ- 

J, 
ę×ȕ- 

         °C  
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
 A        J J 
E-250 BR 410 250 240 230 23 2t 3t RT 27 
 B0        0 27 

 C        
(-) 
20 27 

 A        J J 
E-300 BR 440 300 290 280 22 2t J RT 27 
 B0        0 27 

 C        
(-) 
20 27 

 A        J J 
E-350 BR 490 350 330 320 22 2t J RT 27 
 B0        0 27 

 C        
(-) 
20 27 

 A        J J 
E-410 BR 540 410 390 380 20 2t J RT 25 
 B0        0 25 



 C        
(-) 
20 25 

 A        J J 

E-450 BR 570 450 430 420 20 
2.5
t J RT 20 

 B0          
 C          
E-550 A 650 550 530 520 12 3t J J J 
 BR        RT 15 

E 600  A 730 600 580 570 12 
3.5
t J J J 

 BR        RT 15 
E 650  A 780 650 630 620 12 4t J J J 
 BR        RT 15 

 
 ̶ }Ò-ÀȓÌÛĕÍɟ BR ¾ɭ εÙ¤ ŢÕɟÛ ÒØɡàÌ Ûɮ¾ȒġÒ¾ ßɮ]  
 ̶ ŢÕɟÛ ÒØɡàÌ ÞɟÖɟę×Í9 01 εÖÖɠ- Þɭ yκÐ¾ yÎÛɟ {Þ¾ɭ ÔØɟÔØ ¾ɥ 
ÖɨÈɟ| ÛɟÙɭ }ĕÒɟÏʇ ÒØ η¾×ɟ Åɟ¤Àɟ] 
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×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ J ÞɮÙÖɟ ŐɭÊ 
 

ŐɭÊ  YS, MPa,   UTS, MPa,  % El  

Öɨî ¾ɟ 
zɰÍȎØ¾ 
ģ×ɟÞ 

ÃØÖ ŢÕɟÛ 
ÒØɡàÌ 

  ę×ȕ-  ę×ȕ- ę×ȕ-  ę×ȕ-   
     Std GL  

25 >25 
ÍɟÒ- oC  J, 
ę×ȕ-       

      
εÖ
Öɠ- εÖÖɠ-   

 <25  25 -40  >40        

 
Öɠ-
Öɠ- εÖÖɠ- 

εÖ
Öɠ-       

ÞɮÙÖɟ 300 
30
0 290 280 440 24 2t - - - 

ÞɮÙÖɟ 300 HI  
30
0 290 280 440 24 2t  0 40 

ÞɮÙÖɟ 350 
35
0 330 320 490 24 2t - - - 

ÞɮÙÖɟ 350 HI  
35
0 330 320 490 24 2t - 0 40 

        -20 30 

ÞɮÙÖɟ 410 
41
0 390 380 540 22 2t - - - 

ÞɮÙÖɟ 410 HI  
41
0 390 380 540 22 2t - 0 35 

        -20 25 

ÞɮÙÖɟ 450 
45
0 430 420 570 22 2.5t - - - 

ÞɮÙÖɟ 450 HI  
45
0 430 420 570 22 2.5t - 0 30 

        -20 20 

ÞɮÙÖɟ 550 
55
0 530 520 650 14 3t - - - 



ÞɮÙÖɟ 550 HI  
55
0 530 520 650 14 3t - 0 25 

        -20 15 

ÞɮÙÖɟ 600 
60
0 580 570 730 14 3.5t - - - 

 
ŢÕɟÛ η¾Þɠ ¤¾ ÍɟÒÖɟÑ ¾ɭ εÙ¤ ȏÏ×ɟ Åɟ¤Àɟ] 450 HI  ©Ø yκÐ¾ ¾ɭ εÙ¤ 
ŢÕɟÛ >10 εÖÖɠ- ¾ɭ εÙ¤ ßɮ] <12 εÖÖɠ- ¾ɭ εÙ¤ ŢÕɟÛ }ġÙɭ¿ η¾¤ ÅɟÑɭ ÒØ 
ßɡ ȏÏ×ɟ ÅɟÑɟ ßɮ] 
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×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ 
 

θÛÜɭÝÍɟ ŐɭÊ 
ÙȒĜÐ 
àÖÍɟ 

ÃØÖ Íę× 
àÖÍɟ  ÔïɟÛ % 

Öɨî ¾ɟ 
zɰÍȎØ¾ ģ×ɟÞ  

       

  
MPa 
ę×ȕ- MPa     

    

3 
εÖÖɠ- 
Í¾ 

3 
εÖÖɠ- 
Þɭ 
yκÐ¾  

ÈɭÒ ¾ɥ 
ÀȓÌÛĕÍɟ        
       
SAE 
1541       
ÖĘ×Ö 
¾ɟÔxÑ  C 30  

UTS  
¾ɟ 55% 500-600 21  

       
 C 40   580-680 18  
 C 50   660-780 13  
ÖĘ×Ö Si 
θÛʬ×ȓÍ       
IS 
6240/2008   240 350-450 25  

t J ÑÖȕÑɟ ÒɠÞ 
¾ɥ ÖɨÈɟ|  

    GL=5.65 ÖSo  
SAIL HS 
LPG  

SG 
255 255 400 28  

    
GL=50 
εÖÖɠ-  

JISG 
3116 

SG 
295 295 440 26  

    
GL=50 
εÖÖɠ-  



SAIL HS 
LPG  P245 245 360-450 26 34  

 
P265N
B 265 410-500 24 32  

EN 
10120 

P310N
B 310 460-550 21 28  

SAIL 
SUPER  

JISG 
3113 305  

GL: 50 
εÖÖɠ-   

FORM   
(t<6 
εÖÖɠ-)  

345 (t <6 
εÖÖɠ-)  

SAPH 45  SAPH  
295 
(t:6 440 

32% (t:6 -8 
εÖÖɠ-)  

 440 
Þɭ 8 
εÖÖɠ-)     

APL-5L A 207 331 % ÔïɟÛ  
 

B 
241-
418 414-758 

 

 
1.944A 0.2/U 
0.9  

 X42 
290-
496 414-758 

(GL : 50.8 
εÖÖɠ-)  

 
X46 

317-
524 434-758 

for all API 
Grades   

 A : ŎɨÞ ÞɭĆÜÑ    

X52 
359-
531 455-758 

 

 àɭŝ εÖÖɠ- Öʃ 2  

 X56 
386-
544 490-758 

U: MPa  Öʃ 
ę×ȕÑÍÖ UTS   

 X60 
414-
565 517-758    

 X65 
448-
600 531-758    

 X70 
483-
621 565-758    

 
ȏÈĚÒÌɠ : ×ɭ Òɟ{Ò ¾ɥ θÛεÜĥÈÍɟ¤ɰ ßʅ] ßɦÈ ØɨġÊ ĚÙɭÈ.¾ɨ×Ù ¾ɥ θÛεÜĥÈÍɟ¨ɰ 
¾ɭ ÞɰÔɰÐ Öʃ }ĕÒɟÏ¾ ©Ø Òɟ{Ò ȑÑÖɟxÍɟ ¾ɭ ÔɠÃ zÒÞɠ ÞßÖȑÍ ßɨÑɠ Ãɟȏß¤] 
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×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ 
 

ŐɭÊ 
YS, MPa, 

ę×ȕ- UTS, MPa, ę×ȕ- 
% El ę×ȕ- (Std 

GL)  
HSFQ 250  250 380 30 
HSFQ 350  350 400 28 
HSFQ 450  450 520 25 
HSFQ 500  500 560 22 
HSFQ 550  550 620 18 

ŐɭÊ 
YS, MPa, 
ę×ȕ- UTS, MPa , ę×ȕ- 

% El ę×ȕ- (Std 
GL)  

SAIL FORMING 
250 250 410 26 
SAIL FORMING 
350 350 490 24 
SAIL FORMING 
450 450 550 22 

 
 

θÛÜɭÝÍɟ ŐɭÊ 
ÙȒĜÐ 
àÖÍɟ 

ÃØÖ Íę× 
àÖÍɟ ÔïɟÛ % 

Öɨî ¾ɟ zɰÍȎØ¾ 
ģ×ɟÞ 

    
GL=5.65 ÖS
o  

  
MPa 
ę×ȕ- MPa ę×ȕ-   

IS:10748/200
4*  I 170 290 30 T 
 II 210 330 28 2T 
 III  240 410 25 2T 
 IV 275 430 20 3T 
 V 310 490 15 3T 
SAIL 
WTCR     35 

65 HRB 
yκÐ- 

SAIL 
SOFT     38 

55 HRB 
yκÐ- 

 



T=ÑÖȕÑɟ ÒɠÞ ¾ɥ ÞɟÖɟę× ÖɨÈɟ|  
* IS10748/2004, SAIL WTCR ©Ø SAIL SOFT  ¾ɭ εÙ¤ ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ ¾ɭ 
zÐɟØ ÒØ zÒȕȑÍx ¾ɥ ÅɟÍɠ ßɮ]  
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Õȕ¾ɰÒ ŢȑÍØɨÐɠ ÞɰØÃÑɟĕÖ¾ {ĦÒɟÍ (IS 15962:2012)  ¾ɥ ×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ 
 

ŐɭÊ UTS  ÙȒĜÐ àÖÍɟ (MPa, ę×ȕ-) % El ę×ȕ- ÃØÖ ŢÕɟÛ  
YS/UT
S 

 (MPa, ę×ȕ-) <20 
εÖÖɠ- 

20-40 
εÖÖɠ- 

>40 
εÖÖɠ- 

GL=5.65 ÖA0 
(J at 0ºC) 

ę×ȕ- yκÐ- 
     
E250S  410 250 240 230 23 27 0.80 
E300S  440 300 290 280 22 27 0.80 
E350S  490 350 330 320 22 27 0.85 
E450S  570 450 430 420 20 27 0.88 

 
ßġ¾ɭ εÞÙʃÊØ (IS 15914:2011)  ¾ɭ εÙ¤ }ċÃ Íę× ěÙɮÈ ØɨġÊ 
{ĦÒɟÍ ¾ɥ ×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ 

 

ŐɭÊ Íę× àÖÍɟ  ÙȒĜÐ àÖÍɟ  
ÀɭÅ ÙɰÔɟ| < 5.65ÖSo ÒØ 

ŢȑÍÜÍ ÔïɟÛ  
ÞɰÏÕx ~ĥÖɟ ÞȓÐɟØ 

¦ĦÈɭȑÑÈɟ{ȒÅɰÀ ÍɟÒÖɟÑ  
  MPa  ę×ȕ-  
 MPa  ę×ȕ-  ºC 
   <3 εÖÖɠ- 3 to 5 εÖÖɠ-  

HS 
235 360-460 235 25 32 920-960 
HS 
265 410-510 265 22 30 890-930 
HS 
295 450-560 295 20 28 890-930 
HS 
345 490-610 345 18 24 880-920 

 
}Ò×ȓxĆÍ θÛÜɭÝÍɟ¤ɰ ¾ɦġÊ ÓɦĞÊx ©Ø ÞɟÖɟę×ɠ¾ȗÍ εÞÙʃÊØ ¾ɭ εÙ¤ θÛȑÑÐɟxȎØÍ ßʅ] 
ÍÎɟθÒ ßɦÈ ØɨġÊ ĚÙɭÈ.ÜɠÈ.ÈɭÒ ¾ɥ Íę× θÛÜɭÝÍɟ¨ɰ ¾ɭ ÞɰÔɰÐ Öʃ }ĕÒɟÏ¾ ©Ø 
εÞÙʃÊØ ȑÑÖɟxÍɟ ¾ɭ ÔɠÃ zÒÞɠ ÞßÖȑÍ ßɨÀɠ] 



 
ĚÙɭÈʃ 

εÕÙɟ| {ĦÒɟÍ Þɰ×ɰŝ  



ĚÙɭÈ εÖÙ Þɭ ĚÙɭÈʇ ¾ɭ }κÃÍ z¾ɟØ 
 

Ãɩîɟ| 
(εÖÖɠ-)   ÙɰÔɟ| (εÖÖɠ-)     

ÖɨÈɟ| (εÖÖɠ-) 1600 1800 2000 2200 2500 2600 2800 3000 
320

0 
8      7000    

      9000    
      9300    
10     6300 6300    

     9300 7000    
     12500 9000    
      9300    
      12500     
12     6300 6300 6300   

     8000 8000 7000   
     9000 9000 9000   
       9300   
     12500 12500  12500   
14    9300 6300 6300 5600   

     7000 7000 6300   
     9000 9000 7100   
     9300 9300 8000   
     12500 12500  9000   
       12500   
16   7000 6300 6300 6300 5600   

   9300 7000 8000 8000 7100   
    9000 9000 9000 8000   
    9300 12500 12500  10000   
    12500      
18  5600 6300 6300 5600 5600 6300   

  7100 7000 8000 7100 6300 9000   
  9300 8000 9000 8000 7100 9300   
  12500 9000 12500 10000 9300 10000   
   9300   10000     
   12500       
20 7000 6300 5600 5600 6300 6300 5600   



 9300 7000 6300 7100 7100 9000 6300   
  8000 8000 8000 9000 9300 8000   
  9000 9000 10000 9300 10000  9000   
  9300 12500  10000  9300   
  12500        
22 6300 6300 7100 6300 5600 5600 5600   

 7000 8000 8000 7100 6300 6300 7100   
 9000 9000 10000 9300 8000 8000 8000   
 9300 12500  10000 9000 9000    
 12500     9300 9300    
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ĚÙɭÈ εÖÙ Þɭ ĚÙɭÈʇ ¾ɭ }κÃÍ z¾ɟØ 
 
Ãɩîɟ| (εÖÖɠ-)   ÙɰÔɟ| (εÖÖɠ-)     
ÖɨÈɟ| (εÖÖɠ-) 1600 1800 2000 2200 2500 2600 2800 3000 3200 

25 6300 7100 6300 5600 5600 7100 6300 6300 5600 
 8000 8000 7100 6300 7100 8000 7100 12500 6300 

 12500  10000 9000 8000 8000  12500  
1250

0 
   9300 9000      
   10000 9300      

28 7100 6300 5600 5600 6300 6300 5600 5600 5600 
 10000  7000 6300 7100 7100 7100 6300 6300 9300 

  9000 8000 8000 12500 12500 12500 10000 
1000

0 
  9300 9000     12500  
  10000 9300       

32 6300 5600 7100 6300 5600 5600 5600 9000 8000 
 9000 8000 8000 7100 6300 6300 9300 9300 9000 
 9300 9000  12500 12500 12500 10000 10000 9300 

 10000         
1000

0 
36 5600 7100 6300 5600 5600 5600 8000 8000 7100 

 8000 8000 7100 6300 9300 9300 9000 9000 8000 
 9000  12500 12500 10000 10000 9300 9300 9000 
       10000   

40 7100 6300 5600 5600 9000 9000 8000 7100 6300 
 8000 7100 6300 10000 9300 9300 9000 8000 7100 
  12500 12500  10000 10000 9300  8000 

45 6300 5600 5000 5000 8000 8000 7100 6300 6300 
 7100 6300 5600 9300 9000 9000 8000 7100 7100 
 12500  12500 10000 10000 9300     

50 5600 5000 5000 8000 7100 7100 6300 5600 5600 
 6300 5600 9000 9000 8000 8000 7100 6300 6300 
 12500  9300 9300 9300      
  10000 10000       



56 5000 5000 8000 7100 6300 6300 5600 5000 5000 
 5600 9300 9000 8000 7100 7100 6300 5600 5600 
 9300 10000 9300       
 10000          

63 4500 8000 7100 6300 5600 5600 5000 4500 4500 
 5000 9300 8000 7100 6300 6300 5600 5000 5000 
 9000         
 9300         
 10000          
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Ãɩîɟ| 
(εÖÖɠ-)   ÙɰÔɟ| (εÖÖɠ-)      

ÖɨÈɟ| (εÖÖɠ-) 1600 1800 2000 2200 2500 2600 2800 3000 3200 
75 7100 6300 5600 5000 4500 4500 4500 4500  

 8000 7100 6300 5600 5000 5000    
80 6300 5600 5000 4500 4500     

 7100 6300 5600 5000 5000     
 8000 7100 6300 5600      

90 5600 5000 5000 5000      
 6300 5600 5600       
  6300        

100 5000 5000 5000       
 5600 5600        
 6300         

110 5000 5000        
 5600         

120 4500         
 5000         
           
ȏÈĚÒÌɠ :  
1) 40 εÖÖɠ- Þɭ yκÐ¾ ¾ɥ ĚÙɭÈʇ ¾ɨ ěÙɭÖ ¾È η¾×ɟ Åɟ¤Àɟ]  
2) Ñ¤ ĦÙɮÔ ¾ɟĦÈØ ¾ɥ ĦÙɮÔ Þɭ 02-4 ÖɠÈØ Í¾ ¾ɥ ÙɰÔɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɨ Õɠ 
ØɨÙ η¾×ɟ Åɟ Þ¾Íɟ ßɮ] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Øɟ}Ø¾ɭÙɟ {ĦÒɟÍ Þɰ×ɰŝ 
 

ĚÙɭÈ εÖÙ Þɭ ĚÙɭÈʇ ¾ɭ }κÃÍ z¾ɟØ (ÒȓØɟÑɠ εÖÙ Þɭ) 
 

Ãɩîɟ| 
(εÖÖɠ-)  ÙɰÔɟ| (εÖÖɠ-)  

ÖɨÈɟ| (εÖÖɠ-) 1600 2000 2500 

8 J 
4500, 5000, 5600, 
6300,  

4500, 5000, 5600, 
6300,  

  
7100, 8000, 9000, 
10000 

7100, 8000, 9000, 
10000 

10 J 
4500, 5000, 5600, 
6300,  

4500, 5000, 5600, 
6300,  

  
7100, 8000, 9000, 
10000,  

7100, 8000, 9000, 
10000,  

  11000, 12000  11000, 12000  

12, 14, 16, 18,  
4500, 5000, 5600, 
6300,  

4500, 5000, 5600, 
6300,  

4500, 5000, 5600, 
6300,  

20, 22, 25  
7100, 8000, 9000, 
10000,  

7100, 8000, 9000, 
10000,  

7100, 8000, 9000, 
10000,  

 11000, 12000  11000, 12000  11000, 12000  

28, 32  
4500, 5000, 5600, 
6300,  

4500, 5000,  5600, 
6300,  

4500, 5000, 5600, 
6300,  

 
7100, 8000, 9000, 
10000,  

7100, 8000, 9000, 
10000,  

7100, 8000, 9000, 
10000 

 11000, 12000  11000, 12000   

36, 40  
4500, 5000, 5600, 
6300,  

4500, 5000, 5600, 
6300,  

4500, 5000, 
5600, 

 
7100, 8000, 9000, 
10000,  

7100, 8000, 9 000, 
10000 

6300, 7100, 
8000 

 11000, 12000    

45 
4500, 5000, 5600, 
6300,  

4500, 5000, 
5600, 

4500, 5000, 5600, 
6300 

 
7100, 8000, 9000, 
10000,  

6300, 7100, 
8000  

50 4500, 5000, 5600, 4500, 5000, 5600, 4500, 5000, 5600, 



6300,  6300 6300 

 
7100, 8000, 9000, 
10000   

56 
4500, 5000, 5600, 
6300,  

4500, 5000, 5600, 
6300 

4500, 5000, 
5600 

 7100, 8000    

63 
4500, 5000, 
5600, 

4500, 5000, 
5600 4500 

 
6300, 7100, 
8000   
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ȏÈĚÒÌɠ :  
1. 8 εÖÖɠ- ¾ɭ εÙ¤ ¦ÊxØ zÒÞɠ ÞßÖȑÍ Þɭ ĦÛɠ¾ɟØ η¾×ɟ ÅɟÍɟ ßɮ]  
2. ÞɟÖɟę×ɠ¾ȗÍ ĚÙɭÈʇ ¾ɭ εÙ¤ ę×ȕÑÍÖ ÙɰÔɟ| 52// εÖÖɠ- ßɨÀɠ]  
3. yκÐ¾ÍÖ 4/ εÖÖɠ- Í¾ ¾ɥ ÖɨÈɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx 
yġŘɟÞɨȑÑ¾ ÒØɡàÌ '¦ÓÙɟ{Ñ( ¾ɭ ÞɟÎ ¾ɥ Åɟ Þ¾Íɠ ßɮ]    

4. yę× z¾ɟØʇ Öʃ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx zÒÞɠ ÞßÖȑÍ ¾ɭ yÑȓÞɟØ ¾ɥ Åɟ Þ¾Íɠ 
ßɮ] 

 
zÒȕȑÍx ¾ɥ ÜÍʍ 
 
ĚÙɭÈʇ ¾ɥ zÒȕȑÍx ¿ȓÙɡ Òɮ¾ɭȒÅɰÀ ȒĦÎȑÍ Öʃ ¾ɥ ÅɟÍɠ ßɮ] ĚÙɭÈʇ ¾ɨ zÛĤ×¾ 

θÛεÜĥÈÍɟ̈ ɰ ¾ɭ yÑȓÞɟØ ÞɟÖɟę×ɠ¾ȗÍ η¾×ɟ ÅɟÍɟ ßɮ] ÖɨÈɟ| ¾ɭ yÑȓÞɟØ zÒȕȑÍx 

¾ɥ ÜÍʍ ÑɠÃɭ Ïɡ À| ßʅ : 
 
ÖɨÈɟ| (εÖÖɠ-) zÒȕȑÍx ¾ɥ ȒĦÎȑÍ  

8 -20 εÖÖɠ- 

ÀɮÞ ¾È η¾ÑɟØʇ 
¾ɭ ÞɟÎ ¾Èɡ ßȓ| 
ȒĦÎȑÍ  

>20-63 εÖÖɠ-  
 
Øɟ}Ø¾ɭÙɟ {ĦÒɟÍ Þɰ×ɰŝ 
 
ßɦÈ ȒĦŘÒ εÖÙ Þɭ ĚÙɭÈʇ ¾ɭ }κÃÍ z¾ɟØ   

   

ÖɨÈɟ| (εÖÖɠ-) Ãɩîɟ| (εÖÖɠ-) ÙɰÔɟ| (εÖÖɠ-) 

5, 6, 8, 10  1250 
5000, 6300, 8000, 
10000 

RSP ¾ɥ ÃɟØ¿ɟÑɭÏɟØ ĚÙɭÈʇ ¾ɭ z¾ɟØ  

4, 5, 6, 7, 8, 10  1250 
5000, 6300, 8000, 
10000 

 
ȏÈĚÒÌɠ : 
 
1. ĚÙɭÈʇ ¾ɥ zÒȕȑÍx εÖÙ ¤Å ȒĦÎȑÍ Öʃ ¾ɥ ÅɟÍɠ ßɮ (Ãɩîɟ| +20 Þɭ +50 
εÖÖɠ-)  

2. ÃɟØ¿ɟÑɭÏɟØ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx ȏÈ×Ø ŚɨÒ ÒǦȑÍ Öʃ ¾ɥ ÅɟÍɠ ßɮ 
 



Ôɨ¾ɟØɨ {ĦÒɟÍ Þɰ×ɰŝ  
 

Rationalised sizes of HR Plates  
 
ÖɨÈɟ| (εÖÖɠ-) Ãɩîɟ| (εÖÖɠ-) ÙɰÔɟ| (εÖÖɠ-) 

5 
1000, 1100, 1250, 1400, 1500, 1600, 
1700, 1800  

4500, 5000 5600, 6300, 
8000 

6 
1000, 1100, 1250, 1400, 1500, 1600, 
1700, 1800  

4500, 5000 5600, 6300, 
8000 

7 
1000, 1100, 1250, 1400, 1500, 1600, 
1700, 1800  

4500, 5000 5600, 6300, 
8000 

8 
1000, 1100, 1250, 1400, 1500 , 1600, 
1700, 1800  

4500, 5000 5600, 6300, 
8000 

10 
1000, 1100, 1250, 1400, 1500, 1600, 
1700, 1800  

4500, 5000 5600, 6300, 
8000 

12 1250, 1400, 1500  5000, 6300  
 

50 



Øɟ}Ø¾ɭÙɟ {ĦÒɟÍ Þɰ×ɰŝ ¾ɥ Ñ| ĚÙɭÈ εÖÙ Þɭ ĚÙɭÈ ¾ɭ z¾ɟØ*  
 

Ãɩîɟ| 
(εÖÖɠ-)   

ÙɰÔɟ| 
(εÖÖɠ-)        

ÖɨÈɟ| (εÖÖɠ-) 1500 1600 1800 2000 2200 2500 2800 3200 3600 4000 4100 
6, 8        6300 6300    

       7100 7100    
       8000 8000    
       9000 9000    
       10000  10000    
       11000  11000    
       12000  12000    
       12500  12500    
       13000  13000    
       14000  14000    
       15000  15000    
10, 12        6300 6300 6300 6300 6300 

       7100 7100 7100 7100 7100 
       8000 8000 8000 8000 8000 
       9000 9000 9000 9000 9000 
       10000  10000 10000 10000 10000 
       11000  11000 11000 11000 11000 
       12000  12000 12000 12000 12000 
       12500  12500 12500 12500 12500 
       13000  13000 13000 13000 13000 
       14000  14000 14000 14000 14000 
       15000  15000 15000 15000 15000 
14, 16, 18  6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 

 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 
 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 
 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000 
 10000 10000  10000  10000 10000 10000 10000  10000 10000 10000 10000 
 11000 11000  11000  11000 11000 11000 11000  11000 11000 11000 11000 
 12000 12000  12000  12000 12000 12000 12000  12000 12000 12000 12000 
 12500 12500  12500  12500 12500 12500 12500  12500 12500 12500 12500 
 13000 13000  13000  13000 13000 13000 13000  13000 13000 13000 13000 
 14000 14000  14000  14000 14000 14000 14000  14000 14000 14000 14000 
 15000 15000  15000  15000 15000 15000 15000  15000 15000 15000 15000 
20, 22, 25, 
28 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 
30, 32, 36,  7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 
40, 45  8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 

 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000 
 10000 10000  10000  10000 10000 10000 10000  10000 10000 10000 10000 
 11000 11000  11000  11000 11000 11000 11000  11000 11000 11000 11000 



 12000 12000  12000  12000 12000 12000 12000  12000 12000 12000 12000 
 12500 12500  12500  12500 12500 12500 12500  12500 12500 12500 12500 
 13000 13000  13000  13000 13000 13000 13000  13000 13000 13000 13000 
 14000 14000  14000  14000 14000 14000 14000  14000 14000 14000 14000 
50 15000 15000  15000  15000 15000 15000 15000  15000 15000 15000 15000 

6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 
 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 
 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 
 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000 
 10000 10000  10000  10000 10000 10000 10000  10000 10000 10000 10000 
 11000 11000  11000  11000 11000 11000 11000  11000 11000 11000 11000 
 12000 12000  12000  12000 12000 12000 12000  12000 12000 12000 12000 
 12500 12500  12500  12500 12500 12500 12500  12500 12500 12500 12500 
 13000 13000  13000  13000 13000 13000 13000  13000 13000 13000 13000 
 14000 14000  14000  14000 14000 14000 14000  14000 14000 14000 14000 
 15000 15000  15000  15000 15000 15000 15000  15000 15000   
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Øɟ}Ø¾ɭÙɟ {ĦÒɟÍ Þɰ×ɰŝ ¾ɥ Ñ| ĚÙɭÈ εÖÙ Þɭ ĚÙɭÈʇ ¾ɭ z¾ɟØ *  
 

Ãɩîɟ| 
(εÖÖɠ-)   

ÙɰÔɟ| 
(εÖÖɠ-)        

ÖɨÈɟ| (εÖÖɠ-) 1500 1600 1800 2000 2200 2500 2800 3200 3600 4000 4100 
63 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 

 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 
 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 
 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000 
 10000 10000  10000  10000 10000 10000 10000  10000 10000 10000 10000 
 11000 11000  11000  11000 11000 11000 11000  11000 11000 11000 11000 
 12000 12000  12000  12000 12000 12000 12000  12000 12000   
 12500 12500  12500  12500 12500 12500 12500  12500 12500   
 13000 13000  13000  13000 13000 13000 13000  13000    
 14000 14000  14000  14000 14000 14000 14000  14000    
 15000 15000  15000  15000 15000 15000 15000      
80 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 

 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 
 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000 
 9000 9000 9000 9000 9000 9000 9000 9000 9000 9000  
 10000 10000  10000  10000 10000 10000 10000  10000 10000   
 11000 11000  11000  11000 11000 11000 11000  11000    
 12000 12000  12000  12000 12000 12000 12000      
 12500 12500  12500  12500 12500 12500 12500      
 13000 13000  13000  13000 13000 13000      
 14000 14000  14000  14000 14000 14000      
 15000 15000  15000  15000 15000       
90 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 

 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100 
 8000 8000 8000 8000 8000 8000 8000 8000 8000 8000  
 9000 9000 9000 9000 9000 9000 9000 9000    
 10000 10000  10000  10000 10000 10000 10000  10000    
 11000 11000  11000  11000 11000 11000 11000      
 12000 12000  12000  12000 12000 12000      
 12500 12500  12500  12500 12500 12500      
 13000 13000  13000  13000 13000       
 14000 14000  14000  14000 14000       



 15000 15000  15000  15000        
110 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 6300 

 7100 7100 7100 7100 7100 7100 7100 7100 7100 7100  
 8000 8000 8000 8000 8000 8000 8000 8000 8000   
 9000 9000 9000 9000 9000 9000 9000 9000    
 10000 10000  10000  10000 10000 10000 10000      
 11000 11000  11000  11000 11000 11000      
 12000 12000  12000  12000 12000       
 12500 12500  12500  12500 12500       
 13000 13000  13000  13000 13000       
 14000 14000  14000  14000        
 15000 15000  15000          
 
*  εÖÙ ¾ɭ ÒȕÌxÍ×ɟ ĦÎɟθÒÍ ßɨÑɭ ¾ɭ ÔɟÏ] yę× z¾ɟØ zÒÞɠ ÞßÖȑÍ ¾ɭ 
yÑȓÞɟØ] 
 

52 



yÑȓŢ×ɨÀ   
θÛÜɭÝÍɟ yÑȓŢ×ɨÀ 
IS: 2062/2011 (Grades A,B,C),  ÞɟÖɟę× ÞɰØÃÑɟ¤ɰ  
ASTM -A-36, DIN 17100   

IS: 5986/2011  
ěÙʃκÀɰÀ ©Ø ÓɦεÖʋÀ 
ηŎ×ɟ¾ÙɟÒ  

  

SAILCOR (IRS M -41) HCRS (Cu+P),  
ÛɟÍɟÛØÌ ÞɰàɟØÌ 
ŢȑÍØɨÐ  

ASTM -A-588M, IS: 2062 with Copper   
SAIL Ôɨ×ÙØ  
IS: 2002/2009, ASTM -A-285 (Grade C),  Ôɨ×ÙØ ©Ø ÏɟÔ Òɟŝ  
ASTM -A-515, ASTM -A-516,  
ASTM -A-537 ( ŬɭÌɠ 1), ASTM -A-204 ( ŐɭÊ B),  
DIN 17155 ( ŐɭÊ H1), EN 10028, BS 1501  
ASTM -A-517 ( ŐɭÊ F) ÅÙŢÛɭÜ ÁÝxÌ ŢȑÍØɨÐ¾ 
SAILHARD   
ÞɮÙÖɟ 300, 350, 410, 450, 550, 550 HI, 600,  }ċÃ Íę×Íɟ 
IS: 2062/2011, DIN 17100 52.3, IS: 
5986/2011  ¾ɭ yÑȓÞɟØ,  
IS: 2062/2011: E300, E350, E410, E450, 
D&E, 450E   
SAIL ÞÖȓşɡ×  
IS: 3039,  Ùɦ×ʪÞ ŐɭÊ A, B, ABS ŐɭÊ A, NCD 
1431,  ÅßɟÅ ȑÑÖɟxÌ 
LR ŐɭÊ E&D, ABS ŐɭÊ AH/DH/EH -32, 36, NV ŐɭÊ AB&D   
API 5L, ŐɭÊ A, B, X42, X46, X52,  ÍɭÙ ¤Ûɰ ÀɮÞ Òɟ{ÒÙɟ{Ñ  

X56, X60, X65  
©ʬ×ɨκÀ¾ ěÙɨȎØɰÀ ¾ɟ 
ȑÑÖɟxÌ  

  
IS: 3502/2009*  ¾ɭ yÑȓÞɟØ ÃɟØ¿ɟÑɭÏɟØ ĚÙɭÈʃ  

ÊɭÊ ÜɟěÈ ÀȓÌÛĕÍɟ 
ÅĦÍɠ Òɟŝ ©Ø θÛÜɭÝ 
{ɰÅɠȑÑ×ȎØɰÀ yÑȓŢ×ɨÀ  

  
HSFQ 250/350 ( ÖɨÈɟ| < 8 εÖÖɠ-) ¦Èɨ ÁÈ¾ ©Ø ÒȕÛx-



ȑÑεÖxÍ ÕÛÑ  
 (PEB)  
 

ÞɭĆÜÑ (ÒȎØÛɭÜ ÍɟÒÖɟÑ 
ÒØ ȑÑÖɟxÌ ¾ɭ εÙ¤  

 ) 
SAIL FORMING 250/350  ¦Èɨ ÁÈ¾  

ÖɨÈɟ|: 8 - 14 εÖÖɠ- 
(}ċÃ ÍɟÒÖɟÑ ÒØ 
ȑÑÖɟxÌ ¾ɭ εÙ¤  

 - ßɦÈ ÓɦεÖʋÀ) 

SAIL Form 34/38/46  
¦Èɨ àɭŝ Öʃ ÙɰÔɭ ©Ø ŎɨÞ 
ÖÏʇ ¾ɟ ȑÑÖɟxÌ  

SAIL Super Form 45 (SAPH 45)   
SAIL HITEN 690 AR  ATM  ÞȓØνàÍ, 

 yÎx ÖȓθÛɰÀ }Ò¾ØÌ  
SAIL SPP 400/700 (Hardox 400/Weldox 
700) yÎx ÖȓθÛɰÀ }Ò¾ØÌ  
SAIL-FRS  yȒĈÑ ŢȑÍØɨÐɠ ĚÙɭÈʃ   

* ÖȕÙ ÞɟÖŐɠ IS: 2062/2011  ¾ɭ yÑȓÞɟØ 
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ȑÑĞÑεÙζ¿Í θÛÜɭÝÍɟ̈ ɰ ¾ɭ yÑȓÞɟØ θÛεÕęÑ {ĦÒɟÍ Þɰ×ɰŝʇ ʬÛɟØɟ ȑÑεÖxÍ ĚÙɭÈʃ  
 
εÕÙɟ| {ĦÒɟÍ Þɰ×ɰŝ  
 
ÑØÖ 
IS: 2062 E 250 ÀȓÌÛĕÍɟ 
A  
IS: 2062 E 250 ÀȓÌÛĕÍɟ 
B  
IS: 2062 E 250 ÀȓÌÛĕÍɟ 
C  
IS: 5986 (2011), 
θÛεÕęÑ ŐɭÊ ASTM 
A/SA 36  
ASTM A/SA 238 Gr. A, 
B, C, D ASTM A/SA 573 

Gr. 58, 65   
EN 10025 S 235 JR+AR, 
275 JR+AR EN 10025 S 
235 JR+N, 275 JR+N EN 
10025 S 235 JO+N, 275 
JO+N EN 10025 S 235 
J2+N, 275 J2+N BS 436 0 
Gr. 43A, B BS 4360 Gr. 
43C  
BS 4360 Gr. 43D   
DIN 17100 RSt 37.2, St 
44.2  
JIS G 3101 SS 400, 
490  
IRS/LRS/ABS/GL/DNV Gr. 
A  
LRS/ABS/GL/DNV Gr. B   
LRS/ABS/GL/DNV Gr. D   
ÊɭÊ ÞɦěÈ ÀȓÌÛĕÍɟ   

NES 791 PART 1   
API  
API 5L Gr. A, B   
API 5L X 42, 46, 52, 
56  
APL  5L X 60, 65, 70   
}ċÃ Íę× 
IS: 2062 E 300   
IS: 2062 E 350   
IS: 2062 E 410   
IS: 2062 E 450 
ÀȓÌÛĕÍɟ D  
IS: 2062 E 450 
ÀȓÌÛĕÍɟ E  
IS: 5986 (2011) 
}ċÃ ŐɭÊ SAIL MA 
300 
SAIL A 300 HI, 350 
HI  
SAIL A 410   
SAIL MA 410 HI   
SAIL MA 450   
SAIL MA 450 HI   
ASTM A/ SA 572, 
Gr. 42, 50, 55 
ASTM A/SA 573, 
Gr. 70 BS 4360, 
Gr. 50B   
DIN 17100 St 52.3  

 
EN 10025 
S355 JR+N   
EN 10025 
S355 JO+N 

EN 10025 
S355 J2+N 

GOST 09G25, 
10G2S1 -Cat 1 
GOST 09G25, 

10G2S1 -Cat 2 
GOST 09G25, 
10G2S1 -Cat 3 
GOST 521, 
Gr. 10 KhSND 

JIS G 3106 
SM 490 A JIS 
G 3106 SM 
490B  
ABS AH32, 
AH36, DH32, 
DH36 ABS 
AH36, EH36 
NCD 1431  
 
Ôɨ×ÙØ ÀȓÌÛĕÍɟ  
IS: 2002 Gr. 1   
IS: 2002 Gr. 1 
(yȒĈÑ ÔɦĆÞ ¾ɭ 
εÙ¤)  
IS: 2002 Gr. 2   
IS: 2002 Gr. 3   



ASTM A/SA 515 Gr. 60, 65, 

70 ASTM A/SA 516 Gr. 55, 

60, 65, 70 ASTM A/SA 285 

Gr. A, B, C  

BS 1501/1/224 Gr. 
400A, 430A DIN 
17155H1   
EN 10028 -2 P235GH, 265GH 

EN 10028 -3 P275N, P355NL1 

ASTM A/SA 537 C1 1  
 
BS 1501 -1-224 Gr. 460A, 490A 

EN 10028 -3 P355 N, P355 

NL1 
 
θÛÜɭÝ {ĦÒɟÍ 
ÞɭÙ ¾ÉɨØ  
SAIL HITEN AR 
690 HOT SAW 
DISC IRS M 41   
ASTM A/SA 588 Gr. 
A ASTM A/SA 204, 
Gr. A, B, C DIN 
17155 Gr. 15 Mo3 
DMR 249 Gr. A SAIL 
MA 550   
SAIL MA 550 HI   
SAIL MA 600   
SAIL MA 600 HI   
SAIL -FRS  

 
Øɟ}Ø¾ɭÙɟ {ĦÒɟÍ Þɰ×ɰŝ 
¾ɭ εÙ¤  
IS: 2062/2011 
ASTM -A-36 
SAILMA  

300HI/350HI/410HI/   
450HI  
Ùɦ×ʪÞ ŐɭÊ A, B, D IS: 
2002/2009 ASTM -A-
285 M Grade C  
ÊɭÊ ÞɦěÈ ÀȓÌÛĕÍɟ 
LO-ÒÙx  
IS: 5986/2011 IS: 
3502/2009 ASTM -A-517 
Gr. F IS: 3039/1988 
SAPH 440 ASTM -A-
537 Cl I ASTM -A-515/ 

516 ŐɭÊ- 60/65/70 

BSK -46 

API 5L ŐɭÊ A, B, X 

42, X46, X52, X56 
X60, X65  
DIN St 42.2/52.3 SAIL 

SPP 400/700  
 
Ôɨ¾ɟØɨ {ĦÒɟÍ Þɰ×ɰŝ   
IS: 2062/2011 ÞɮÙÖɟ 

300HI/350HI E38/ E34   
SAILCOR/ HCRS 
IRSM -41 BSK -
46/E-46 SAPH -45 
IS: 2002/2009 IRS 
Gr. A  

E-550, E -500, 
E-450 ASTM 
A 36  
JIS 3101 SS 
4011 
IS: 5986/2011  
DIN 17100  
IS: 6240/2008  
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ĚÙɭÈʇ ¾ɭ εÙ¤ ØɨεÙɰÀ ©Ø ¾ȏÈɰÀ Þß×Íɟ (IS 1852/2003  ¾ɭ yÑȓÞɟØ 
  
Ãɩîɟ| 
ĚÙɭÈ ¾ɥ Ãɩîɟ| ÒØ Þß×Íɟ ȑÑĞÑɟÑȓÞɟØ ßɨÀɠ  
ÙɰÔɟ| Ãɩîɟ| ÖɨÈɟ| Ãɩîɟ| ÒØ Þß×Íɟ 
(εÖÖɠ-) (εÖÖɠ-) (εÖÖɠ-)  
   - 0, +10 εÖÖɠ- 
8000 Í¾ ©Ø 
{Þ¾ɭ ÞȏßÍ 

2000 Í¾ ©Ø 
{Þ¾ɭ ÞȏßÍ  20 Í¾ ©Ø {Þ¾ɭ ÞȏßÍ 

  
20 Þɭ 
yκÐ¾ -0, +15 εÖÖɠ- 

 
2000 Þɭ 
yκÐ¾  - 0, +0.5% Ãɩîɟ| 

8000 Í¾ ©Ø 
{Þ¾ɭ ÞȏßÍ   20 Í¾ ©Ø {Þ¾ɭ ÞȏßÍ 

  
20 Þɭ 
yκÐ¾ -0, +20 εÖÖɠ- 

8000 Þɭ yκÐ¾ ÞÕɠ Ãɩîɟ|  
- 0, ÙɰÔɟ| ¾ɟ 
+0.2%  

   20 Í¾ ©Ø {Þ¾ɭ ÞȏßÍ 

  
20 Þɭ 
yκÐ¾ 

-0, ÙɰÔɟ| ¾ɟ 
+0.3%  

 
ȏÈĚÒÌɠ 1 : 20 εÖÖɠ- Þɭ yκÐ¾ ÖɨÈɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx ØɨġÊ yÎÛɟ 
ÀɮÞ-¾È η¾ÑɟØʇ ¾ɭ ÞɟÎ ¾ɥ Åɟ Þ¾Íɠ ßɮ] εÕÙɟ| ĚÙɭÈʇ ¾ɭ ÖɟÖÙɭ Öʃ 3/ 
εÖÖɠ- Þɭ yκÐ¾ ÖɨÈɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx ěÙɭÖ ¾È η¾ÑɟØʇ ¾ɭ ÞɟÎ ¾ɥ 
Åɟ¤Àɠ] ¥Þɭ ÖɟÖÙʇ Öʃ Ãɩîɟ| ÒØ Þß×Íɟ ŎɭÍɟ ©Ø zÒȕȑÍx¾Íɟx ¾ɭ ÔɠÃ 
ÞÖÆɩÍɭ ¾ɭ ÜÍɟxÐɠÑ ßɨÀɠ] 

 
ȏÈĚÒÌɠ 2 : ×ȏÏ 1/ εÖÖɠ- Þɭ ¾Ö ÖɨÈɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx ØɨġÊ 

ȒĦÎȑÍ Öʃ ¾ɥ ÅɟÍɠ ßɮ Íɨ Þß×Íɟ ŎɭÍɟ ©Ø zÒȕȑÍx¾Íɟx ¾ɭ ÔɠÃ zÒÞɠ 

ÞßÖȑÍ Þɭ ȑÑÐɟxȎØÍ ßɨÀɠ] 
 



ȏÈĚÒÌɠ 3 : BSP  Þɭ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx ȏŘĞÊ ȒĦÎȑÍ Öʃ ¾ɥ ÅɟÍɠ ßɮ] 
yÑȏŘĞÊ ĚÙɭÈʇ ¾ɭ εÙ¤ Ãɩîɟ| ¾ɥ Þß×Íɟ (+) 100 εÖÖɠ-, ( J) 0 εÖÖɠ- 
ßɨÀɠ] 

 
ÖɨÈɟ|  
ÖɨÈɟ| ¾ɭ ÞɰÔɰÐ Öʃ Þß×Íɟ ȑÑĞÑɟÑȓÞɟØ ßɨÀɠ : 

 

ÖɨÈɟ| 
©ÞÍ ÖɨÈɟ| ¾ɭ ŢȑÍÜÍ 
¾ɭ ȼÒ Öʃ Þß×Íɟ  

  
8 εÖÖɠ- Þɭ ¾Ö +12.5, - 5.0 
8 εÖÖɠ- Þɭ 01 εÖÖɠ- Í¾ 
©Ø {Þ¾ɭ ÔØɟÔØ +7.5, - 5.0 
  
12 εÖÖɠ- Þɭ yκÐ¾  5.0 

 
ȑÑĞÑεÙζ¿Í ĦÎɟÑʇ ÒØ ÖɨÈɟ| ¾ɟ ÖɟÒÑ η¾×ɟ Åɟ¤Àɟ 
 
'¾( ĚÙɭÈ ¾ɭ Ţĕ×ɭ¾ η¾ÑɟØɭ ÒØ 

 
'¿( ¤¾ Ãɩîɟ| ¾ɭ ÖĘ× Öʃ, ©Ø 

 
'À( ¤¾ ÙɰÔɟ| ¾ɭ ÔɠÃ Öʃ] 

 
×ɭ ÖɟÒÑ η¾ÑɟØɭ Þɭ 14 εÖÖɠ- ÏȕØ ©Ø ȐÔÑɟ ŎÖ ¾ɭ ÃȓÑɭ À¤ ȐÔɰÏȓ̈ɰ ÒØ ßʇÀɭ] 

{Ñ ȐÔɰÏȓ̈ɰ Öʃ Þɭ Ţĕ×ɭ¾ ÒØ ÖɟÒɠ À| ÖɨÈɟ| }Ò×ȓxĆÍ Þß×Íɟ ¾ɭ yÑȓÞɟØ 

ßɨÀɠ] 
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ÙɰÔɟ| (εÖÖɠ-) 
 
 
 

ÙɰÔɟ| (εÖÖɠ-)  ÖɨÈɟ| (εÖÖɠ-) 
ÙɰÔɟ| ÒØ 
Þß×Íɟ 

    

2200 Þɭ 
yκÐ¾ 

11// Í¾ 
©Ø {Þ¾ɭ 
ÞȏßÍ 1/ Í¾ ©Ø {Þ¾ɭ ÞȏßÍ  

    

K   
- 0, +10 
εÖÖɠ- 

  20 Þɭ yκÐ¾ 
- 0, +15 
εÖÖɠ- 

 3000 
20 Í¾ ©Ø {Þ¾ɭ 
ÞȏßÍ 

- 0, 
+0.5% 

  20 Þɭ yκÐ¾ 
- 0, +15 
εÖÖɠ- 

3000 6300 
20 Í¾ ©Ø {Þ¾ɭ 
ÞȏßÍ 

- 0, +0.5 
% 

  20 Þɭ yκÐ¾ 
- 0, +0.5 
% 

6300 8000 
20 Í¾ ©Ø {Þ¾ɭ 
ÞȏßÍ 

- 0, +35 
εÖÖɠ- 

  20 Þɭ yκÐ¾ 
- 0, +0.5 
% 

8000 K 
20 Í¾ ©Ø {Þ¾ɭ 
ÞȏßÍ 

- 0, +35 
εÖÖɠ- 

  20 Þɭ yκÐ¾ 
- 0, +40 
εÖÖɠ- 

 
ÞÍÍ εÖÙ Öʃ ÔÑɟ¤ ÅɟÑɭ ÒØ 5 Þɭ 0/ εÖÖɠ- ¾ɥ ÖɨÈɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɥ ÙɰÔɟ| 
¾ɭ εÙ¤ Þß×Íɟ ȑÑĞÑɟÑȓÞɟØ ßɨÀɠ  
ÙɰÔɟ| (εÖÖɠ-) Þß×Íɟ 
2500 Í¾ ©Ø {Þ¾ɭ ÞȏßÍ +25 εÖÖɠ-, - 0 εÖÖɠ- 
2500 Þɭ yκÐ¾ ÙɰÔɟ| ¾ɟ +1 ŢȑÍÜÍ yκÐ¾ÍÖ  



 
70 εÖÖɠ- ¾ɭ ÜÍɟxÐɠÑ, - 0 
εÖÖɠ-  

ȏÈĚÒÌɠ : 20 εÖÖɠ- Þɭ yκÐ¾ ÖɨÈɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx ØɨġÊ yÎÛɟ ÀɮÞ-
¾È η¾ÑɟØʇ ¾ɭ ÞɟÎ ¾ɥ Åɟ Þ¾Íɠ ßɮ] εÕÙɟ| ĚÙɭÈʇ ¾ɭ ÖɟÖÙɭ Öʃ 3/ εÖÖɠ- Þɭ 
yκÐ¾ ÖɨÈɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɥ zÒȕȑÍx ěÙɭÖ ¾È η¾ÑɟØʇ ¾ɭ ÞɟÎ ¾ɥ Åɟ¤Àɠ] 
¥Þɭ ÖɟÖÙʇ Öʃ ÙɰÔɟ| ÒØ Þß×Íɟ ŎɭÍɟ ©Ø zÒȕȑÍx¾Íɟx ¾ɭ ÔɠÃ ÞÖÆɩÍɭ ¾ɭ 
ÜÍɟxÐɠÑ ßɨÀɠ] 
 
ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ  
IS: 2062/2011   

ŐɭÊ 
ÀȓÌÛ
ĕÍɟ 

¾ØÄȓÙ θÛĤÙɭÝÌ, ŢȑÍÜÍ, 
yκÐ.  

¾ɟÔxÑ 
ÞÖɟÑ  

θÛÅɟØÌ ¾ɥ 
θÛκÐ 

ÑɟÖ         

       
(CE), 
yκÐ-  

  C Mn S P Si   
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

 A 
0.2
3 

1.5
0 

0.04
5 

0.04
5 0.40 0.42 yǦx ßÍ/ßÍ 

E 250  BR 
0.2
2 

1.5
0 

0.04
5 

0.04
5 0.40 0.41 yǦx ßÍ/ßÍ 

 BO        

 C 
0.2
0 

1.5
0 

0.04
0 

0.04
0 0.40 0.39 ßÍ 

 A        

E 300  BR 
0.2
0 

1.5
5 

0.04
5 

0.04
5 0.45 0.44 yǦx ßÍ/ßÍ 

 BO        

 C 
0.2
0 

1.5
0 

0.04
0 

0.04
0 0.45 0.44 ßÍ 
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ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ 
 
IS: 2062/2011   

ŐɭÊ 
ÀȓÌÛ
ĕÍɟ 

¾ÍÄȓÙ θÛĤÙɭÝÌ, ŢȑÍÜÍ, 
yκÐ-  

¾ɟÔxÑ 
ÞÖɟÑ  θÛÅɟØÌ ¾ɥ θÛκÐ 

ÑɟÖ          

        
(CE), 
yκÐ-   

  C Mn S  P Si     
(1) (2) (3) (4) (5)  (6) (7) (8)  (9)  
E 350  A           

 BR 
0.2
0 1.55 

0.04
5 

0.04
5 0.45 0.47  yǦx ßÍ/ßÍ 

 BO           

 C 
0.2
0 1.55 

0.04
0 

0.04
0 0.45 0.45  ßÍ  

E 410  A           

 BR 
0.2
0 1.60 

0.04
5 

0.04
5 0.45 0.50  yǦx ßÍ/ßÍ 

 BO           

 C 
0.2
0 1.60 

0.04
0 

0.04
0 0.45 0.50  ßÍ  

E 450  A 
0.2
2 1.65 

0.04
5 

0.04
5 0.45 0.52  yǦx ßÍ/ßÍ 

 BR           

E 550  A 
0.2
2 1.65 

0.02
0 

0.02
5 0.50 0.54  yǦx ßÍ/ßÍ 

 BR           

E 600  A 
0.2
2 1.70 

0.02
0 

0.02
5 0.50 0.54  yǦx ßÍ/ßÍ 

 BR           
ÞɮÙÖɟ           Nb+Ti+V%  

        

ŐɭÊ 
C 
yκÐ- 

Mn yκÐ- S 
yκÐ- 

P 
yκÐ- 

Al 
ę×ȕ- 

Si 
yκÐ- 

CE 
yκÐ- 

MAE 
yκÐ- 



300 0.20 
1.5
0 0.045 0.045 0.02 

0.4
5  0.44  0.25 

300 HI  0.20 
1.5
0 0.040 0.040 0.02 

0.4
5  0.43  0.25 

350 0.20 
1.5
5 0.045 0.045 0.02 

0.4
5  0.46  0.25 

350 HI  0.20 
1.5
5 0.040 0.040 0.02 

0.4
5  0.45  0.25 

410 0.20 
1.6
0 0.045 0.045 0.02 

0.4
5  0.47  0.25 

410 HI  0.20 
1.6
0 0.040 0.040 0.02 

0.4
5  0.46  0.25 

450 0.20 
1.6
5 0.045 0.045 0.02 

0.4
5  0.48  0.25 

450 HI  0.20 
1.6
5 0.040 0.040 0.02 

0.4
5  0.47  0.25 

550 0.20 
1.6
5 0.020 0.025 0.02 

0.5
0  0.54  0.25 

550 HI  0.20 
1.6
5 0.015 0.025 0.02 

0.5
0  0.54  0.25 

600 0.20 
1.7
0 0.015 0.025 0.02 

0.5
0  0.54  0.25 

     

θÛÜɭÝÍɟ ŐɭÊ 
C % yκÐ- Mn % yκÐ- P % yκÐ- 
S % yκÐ- Si %   

          

SAIL -
FRS   

0.2
0 

1.
5   

0.04
0 0.040 Cr+Mo  Nb+V+Ti  

         %=1.00  (yκÐ-)% 
           0.12  
ȏÈĚÒÌɠ: Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ÍĕÛ ÅɮÞɭ Nb, V, Ti yÎÛɟ B ¤¾Ù ȼÒ Öʃ yÎÛɟ 

Þɰ×ȓĆÍ ȼÒ Þɭ Åɨîɭ Åɟ¤ɰÀɭ ©Ø ¾ȓÙ Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ÞɭÙ ©Ø ŎɭÍɟ ¾ɭ ÔɠÃ ßȓ¤ 

zÒÞɠ ÞÖÆɩÍɭ Öʃ ÏÜɟx¤ À¤ yÑȓÞɟØ ßʇÀɭ] 
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IS: 2041 -2009 J ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ (ÕɟØ %)   
(ÖĘ×Ö ©Ø ȑÑĞÑ ÍɟÒÖɟÑ ÒØ Ţ×ȓĆÍ ÏɟÔ Òɟŝʇ ¾ɭ εÙ¤ {ĦÒɟÍ ĚÙɭÈʃ) 
 

ŐɭÊ 
C 
yκÐ- Si Mn 

P 
yκÐ- 

S 
yκÐ- Al ( ¾ȓÙ) N yκÐ- 

Nb 
yκÐ- 

V 
yκÐ- 

Ti 
yκÐ- Nb+V+Ti  

Cr 
yκÐ- 

Cu 
yκÐ- 

Mo 
yκÐ- 

Ni 
yκÐ- 

      ę×ȕ-     ę×ȕ-     
R 
220 0.21 

0.15-0.35   0.60 -
1.50 0.035 0.035 0.020 0.012 J J J J J J J J 

R 
260 0.25 

0.15-0.35   0.85 -
1.50 0.035 0.035 0.020 0.012 J J J J J J J J 

R 
275 0.16 0.40 yκÐ- 0.80-1.50 0.025 0.015 0.020 0.012 0.05 0.05 0.03 0.05 0.30 0.30 0.08 0.50 
R 
355 0.18 0.50 yκÐ- 1.10-1.70 0.025 0.015 0.020 0.012 0.05 0.10 0.03 0.12 0.30 0.30 0.08 0.50 
H 
235 0.16 0.35 yκÐ- 0.60-1.20 0.025 0.015 0.020 0.012 0.02 0.02 0.03 0.06 0.30 0.30 0.08 0.30 
H 
265 0.2 0.40 yκÐ- 0.80-1.40 0.025 0.015 0.020 0.012 0.02 0.02 0.03 0.06 0.30 0.30 0.08 0.30 
H 
295 0.2 0.40 yκÐ- 0.90-1.50 0.025 0.015 0.020 0.012 0.02 0.02 0.03 0.06 0.30 0.30 0.08 0.30 
H 
355 0.22 0.60 yκÐ- 1.10-1.70 0.025 0.015 0.020 0.012 0.02 0.02 0.03 0.06 0.30 0.30 0.08 0.30 

 



N
O
T
E
S 
:  
1. F

o
r
 
G
r
a
d
e
s
 
R
2
2
0
,
 

R 260, R275, R355 12 εÖÖɠ- Þɭ yκÐ¾ ÖɨÈɟ| ÛɟÙɡ ĚÙɭÈʇ ¾ɭ εÙ¤ ¾ɟÔxÑ ¾ɥ Öɟŝɟ yκÐ¾ÍÖ ȑÑÐɟxȎØÍ Öɟŝɟ Þɭ /-/2$ Ôïɟ Ïɡ 
Åɟ¤Àɠ] 

 
2. ŐɭÊ R220 ©Ø R260 Öʃ Öɟ{Ŏɨ¤Ùɨȑ×ɰÀ ÍĕÛ Nb ©Ø V Åɨîɭ Åɟ Þ¾Íɭ ßʅ, Åɨ η¾ ŎɭÍɟ ©Ø ȑÑÖɟxÍɟ.zÒȕȑÍx¾Íɟx ¾ɭ ÔɠÃ zÒÞɠ ÞßÖȑÍ 
¾ɭ ÜÍɟxÐɠÑ ßɨÀɟ] 

 
3. <6 εÖÖɠ- ¾ɥ }ĕÒɟÏ ÖɨÈɟ| ¾ɭ εÙ¤ ę×ȕÑÍÖ 0.6 ŢȑÍÜÍ Mn yÑȓÖĕ× ßɮ]  
4. ×ȏÏ Ñɟ{ŘɨÅÑ Ôɟ{ɰιÊɰÀ ¾ɭ εÙ¤ Nb, Ti yÎÛɟ V ¾ɟ ¤¾Ù ȼÒ Öʃ yÎÛɟ Þɰ×ȓĆÍ ȼÒ Þɭ yȑÍȎØĆÍ Ţ×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ Íɨ ę×ȕÑÍÖ Al 

(¾ȓÙ( Öɟŝɟ ÙɟÀȕ Ñßɡɰ ßɨÀɠ]  
5. ×ȏÏ Ñɟ{ŘɨÅÑ Ôɟ{ɰιÊɰÀ ¾ɭ εÙ¤ ¾ɭÛÙ Al ¾ɟ Ţ×ɨÀ η¾×ɟ ÅɟÍɟ ßɮ Íɨ Al/N>=2  ¾ɟ yÑȓÒɟÍ ÙɟÀȕ ßɨÀɟ]  
6. Cr+Cu+Mo  ¾ɥ Öɟŝɟ /-34$ Þɭ yκÐ¾ Ñßɡɰ ßɨÀɠ] 
 
7. ÍɟεÙ¾ɟ Öʃ Ñßɡɰ ȏÏ¤ À¤ ÍĕÛ ŎɭÍɟ ¾ɭ ÞɟÎ ÞÖÆɩÍɭ ¾ɭ ȐÔÑɟ ÅɟÑ-ÔȕÆ ¾Ø {ĦÒɟÍ Öʃ Ñßɡɰ εÖÙɟ¤ Åɟ¤ɰÀɭ]  
8. ÞɰÁÈÑ ¾ɥ ÑÅÏɡ¾ɥ ÞɠÖɟ ¾ɭ ÞɰÔɰÐ Öʃ zÒȕȑÍx¾Íɟx ©Ø ŎɭÍɟ ¾ɭ ÔɠÃ ÞßÖȑÍ ßɨ Þ¾Íɠ ßɮ]  
9. ÅÔ Õɠ ÖÅÔȕÍɠ ŢɟĚÍ ¾ØÑɭ ¾ɭ εÙ¤ Öɟ{Ŏɨ ¤Ùɨȑ×ɰÀ ÍĕÛ Åɨîɭ ÅɟÍɭ ßʅ Íɨ ÛɭȒġÊɰÀ ¾ɭ εÙ¤ Ţ×ȓĆÍ {ĦÒɟÍ ßɭÍȓ yκÐ¾ÍÖ ¾ɟÔxÑ ÞÖɟÑ 
ÍĕÛ /-4/ Þɭ yκÐ¾ Ñßɡɰ ßɨÀɟ] 

 
10. ¾ØÄȓÙ θÛĤÙɭÝÌ ¾ɭ zÐɟØ ÒØ ¾ɟÔxÑ ÞÖɟÑ ÍĕÛ (CE) =C + Mn/6 + \Cr+Mo+V)/5 + (Ni+Cu)/15.  
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IS: 2041 - 2009 ×ɟɰȐŝ¾ θÛÜɭÝÍɟ¤ɰ   
(ÖĘ×Ö ©Ø ȑÑĞÑ ÍɟÒÖɟÑ ÒØ Ţ×ȓĆÍ ÏɟÔ Òɟŝ ¾ɭ εÙ¤ {ĦÒɟÍ ĚÙɭÈʃ) 
 

     Íę× àÖÍɟ 
ÀɭÅ ÙɰÔɟ| ÒØ 
ÔïɟÛ ŢȑÍÜÍ      

300º C  ÒØ 
0.2% ŢȓÓ 
ÏÔɟÛ  

             

ŐɭÊ  
ÙȒĜÐ àÖÍɟ MPa, 
ę×ȕ-  MPa   ŢÕɟÛ ~Åɟx ( J)    

      5.65  
C Öʃ ÍɟÒÖɟÑ ÒØ 

ę×ȕ-  MPa, ę×ȕ-  
      ÖSo, ę×ȕ-       

 <=16 >16 Þɭ 40 >40 Þɭ 60 
>60 Þɭ 

100   20 0 J20 J40   
  εÖÖɠ- εÖÖɠ- εÖÖɠ-         
R 
220 220 220 220 220 415-540 21 50 40 27 20 J 

R 220 ©Ø R 260  ¾ɭ εÙ¤ ŢÕɟÛ 
ÒØɡàÌ Ûɮ¾ȒġÒ¾ ßɮ 

R 
260 260 260 260 260 490-620 21 50 40 27 20 J  
R 275 265 255 235 390-510 23 80 70 50 40 J  



275 
R 
355 355 345 335 315 490-640 21 80 70 50 40 J  
H 
235 235 225 215 200 360-480 24 40 34 27 J 153  
H 
265 265 255 245 215 410-530 22 40 34 27 J 173  
H 
295 295 290 285 260 460-580 21 40 34 27 J 192  
H 
355 355 345 335 315 510-650 20 40 34 27 J 232  

 
N
O
T
E
S 
:  
1. I

m
p
a

ct ÒØɡàÌ zÒÞɠ ÞßÖȑÍ Þɭ ¤¾ ÍɟÒÖɟÑ ÒØ ßɨÀɟ]  
2. ŐɭÊ R220 ©Ø R260 ¾ɭ εÙ¤ ŢÕɟÛ ÒØɡàÌ Ûɮ¾ȒġÒ¾ ßɮ]  
3. ŢÕɟÛ ÒØɡàÌ ÑÖȕÑɭ ¾ɟ }ęÖȓ¿ɠ¾ØÌ R220, R260, R275, R355  ŐɭÊ ¾ɭ εÙ¤ ØɨεÙɰÀ ȏÏÜɟ ¾ɭ yÑȓÏɮĘ×x ©Ø H235, H265, H295 ©Ø 

H355 ŐɭÊ ¾ɭ εÙ¤ ØɨεÙɰÀ ȏÏÜɟ ¾ɭ ȑÍØÄɟ ßɨÀɟ]  
4. ÞćÍ ŢÕɟÛ ÒØɡàÌ ÍɟÒÖɟÑ ©Ø ÖɟÑ zÒÞɠ ÞßÖȑÍ ¾ɭ yÑȓÞɟØ ßɨ Þ¾Íɭ ßʅ]  
5. >100 εÖÖɠ- ¾ɥ ÖɨÈɟ| ¾ɭ εÙ¤ ÙȒĜÐ àÖÍɟ zÒÞɠ ÞßÖȑÍ Þɭ ȑÑÐɟxȎØÍ ßɨÀɠ] 



×ɟɰȐŝ¾ θÛεÜĥÈÍɟ¤ɰ: IS: 2062/2011   

ŐɭÊ 
ÀȓÌÛ
ĕÍɟ 

Íę× 
àÖÍɟ 

ÙȒĜÐ 
àÖÍɟ  ŢȑÍÜÍ ÔïɟÛ  

Öɨî ¾ɟ 
zɰÍȎØ¾ 
ģ×ɟÞ  

ÃØÖ 
ŢÕɟÛ 
ÒØɡàÌ  

Designati
on     A,   
  

Rm 
ę×ȕ- 

ę×ȕ- 
MPa   ÀɭÅ ÙɰÔɟ|,  (ȏÈĚÒÌɠ  

  Mpa     
L=5.65  ÒØ 
ÖS ę×ȕ- 

ę×ȕ- 
(ȏÈĚÒÌɠ  

3 ©Ø 
4 
Ïɭ¿ʃ)  

       2 Ïɭ¿ʃ)   

   <20 
20-40 
>40  

£25 
>25 ÍɟÒ- ę×ȕ- 

   
εÖ
Öɠ- 

εÖÖɠ
- 

εÖ
Öɠ-  

εÖÖɠ- 
εÖÖɠ- °C  

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
(11
) 

 A        J J 
E-250 BR 410 250 240 230 23 2t 3t RT 27 
 BO        0 27 

 C        
(-) 
20 27 

 A        J J 
E-300 BR 440 300 290 280 22 2t J RT 27 
 BO        0 27 

 C        
(-) 
20 27 

 A        J J 
E-350 BR 490 350 330 320 22 2t J RT 27 
 BO        0 27 

 C        
(-) 
20 27 

 A        J J 
E-410 BR 540 410 390 380 20 2t J RT 25 



 BO        0 25 

 C        
(-) 
20 25 

 A        J J 

E-450 BR 570 450 430 420 20 
2.5
t J RT 20 

E-550 A 650 550 530 520 12 3t J J J 
 BR        RT 15 

E 600  A 730 600 580 570 12 
3.5
t J J J 

 BR        RT 15 
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×ɟɰȐŝ¾ θÛεÜĥÈÍɟ¤ɰ:  
ÞɮÙÖɟ  

θÛÜɭÝÍɟ ŐɭÊ ÙȒĜÐ UTS,  % EI ę×ȕ- 
Öɨî ¾ɟ 
zɰÍȎØ¾ ģ×ɟÞ  

ÃØÖ ŢÕɟÛ 
ÒØɡàÌ  

 MPa, ę×ȕ- MPa, ę×ȕ- 5.65ÖS  ę×ȕ-   

    
£25 
εÖÖɠ- 

>25 
εÖÖɠ- ÍɟÒ- ºC 

J, 
ę×ȕ- 

ÞɮÙÖɟ 300 300 440 24 2t J J J 
ÞɮÙÖɟ 300 HI  300 440 24 2t J 0 40 
ÞɮÙÖɟ 350 350 490 24 2t J J J 
ÞɮÙÖɟ 350HI  350 490 24 2t J 0 40 
      -20 30 
ÞɮÙÖɟ 410 410 540 22 2t J J J 
ÞɮÙÖɟ 410 HI  410 540 22 2t J 0 35 
      -20 25 
ÞɮÙÖɟ 450 450 570 22 2.5t J J J 
ÞɮÙÖɟ 450 HI  450 570 22 2.5t J 0 30 
      -20 20 
ÞɮÙÖɟ 550 550 650 14 3t J J J 
ÞɮÙÖɟ 550 HI  550 650 14 3t J 0 25 
      -20 15 
ÞɮÙÖɟ 600 600 730 14 3.5t J J J 
SAIL FRS  300 450 20 1.50 J J J 
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ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ: 
 

θÛÜɭÝÍɟ ŐɭÊ 
C % 
yκÐ-  Mn% 

P % yκÐ- S % 
yκÐ. Si %  CE 

ASTM A -
36  0.25 0.80-1.20 

0.0
4 0.05 0.15-0.40  

θÛÜɭÝÍɟ ŐɭÊ   ÞɰÁÈ¾, ŢȑÍÜÍ, yκÐ-  
IS: 
5986:2011   ¾ɟÔxÑ ÖʅĈÑɠÅ ÓɨĦÓɨØÞ ÞġÓØ 

¾ɟÔxÑ ÞÖɟÑ 
ÍĕÛ 

         
 165 0.12  0.60  0.040 0.040 K 
 205 0.15  0.80  0.040 0.040 K 
 235 0.17  1.00  0.040 0.040 K 
 255 0.20  1.30  0.040 0.040 0.42 
 325 0.20  1.30  0.040 0.040 0.42 
 355 0.20  1.50  0.035 0.035 0.45 
 420 0.20  1.50  0.035 0.035 0.45 
 490 0.20  1.50  0.035 0.030 0.45 
 560 0.20  1.50  0.035 0.030 0.45 
 
ȏÈĚÒÌɠ: 

 
1. {ĦÒɟÍ Öʃ Ñɟ{ŘɨÅÑ ¾ɥ Öɟŝɟ /-//8 ŢȑÍÜÍ Þɭ yκÐ¾ Ñɟßɡɰ ßɨÀɠ] 
¤ġ×ȕεÖȑÑ×Ö ßÍ yÎÛɟ ¤ġ×ȕεÖȑÑ×Ö εÞεÙ¾ɦÑ ßÍ {ĦÒɟÍ ¾ɭ εÙ¤ 
Ñɟ{ŘɨÅÑ ¾ɥ Öɟŝɟ /-/01 ŢȑÍÜÍ Þɭ yκÐ¾ Ñßɡɰ ßɨÀɠ| ×ß z¾ȒĦÖ¾ 
ÅɟɰÃ ʬÛɟØɟ ÞȓȑÑȒĤÃÍ η¾×ɟ Åɟ¤Àɟ]  

2. ÅÔ {ĦÒɟÍ ¾ɨ ¤ġ×ȕεÖȑÑ×Ö ʬÛɟØɟ ßÍ η¾×ɟ ÅɟÍɟ ßɮ Íɨ ¾ȓÙ 
¤ġ×ȕεÖȑÑ×Ö ¾ɥ Öɟŝɟ /-/1 ŢȑÍÜÍ Þɭ ¾Ö Ñßɡɰ ßɨÑɠ Ãɟȏß¤] ÅÔ {ĦÒɟÍ 
εÞεÙ¾ɦÑ ßÍ ßɨÍɟ ßɮ εÞεÙ¾ɦÑ ¾ɥ Öɟŝɟ /-0$ Þɭ ¾Ö Ñßɡɰ ßɨÀɠ] ÅÔ 
{ĦÒɟÍ ¤ġ×ȕεÖȑÑ×Ö εÞεÙ¾ɦÑ ßÍ ßɨÍɟ ßɮ Íɨ εÞεÙ¾ɦÑ ¾ɥ Öɟŝɟ /-22 
ŢȑÍÜÍ Þɭ ¾Ö Ñßɡɰ ßɨÀɠ ©Ø ¤ġ×ȕεÖȑÑ×Ö ¾ɥ ¾ȓÙ Öɟŝɟ /-/0 ŢȑÍÜÍ 
Þɭ ¾Ö Ñßɡɰ ßɨÀɠ] 

 



3. ÞɟÖŐɠ ¾ɥ zÒȕȑÍx ÍɟɰÔɟ εÖκŬÍ ÀȓÌÛĕÍɟ Öʃ ¾ɥ Åɟ Þ¾Íɠ ßɮ ©Ø {Þ 
ÖɟÖÙɭ Öʃ ÍɟɰÔɭ ¾ɥ Öɟŝɟ θÛĤÙɭÝÌ ÒØ /-1/ ©Ø /-24 ŢȑÍÜÍ ¾ɭ ÔɠÃ 
ßɨÀɠ]  

4. {ĦÒɟÍ zÒÞɠ ÞßÖȑÍ Þɭ Öɟ{Ŏɨ-¤Ùɨȑ×ɰÀ ÍĕÛʇ ÅɮÞɭ Nb, V, Ti ©Ø B 
Þɭ ¤¾Ù ȼÒ Öʃ yÎÛɟ Þɰ×ȓĆÍ ȼÒ Þɭ ÔÑɟ×ɟ Åɟ Þ¾Íɟ ßɮ] ©Ø {Þ ÖɟÖÙɭ 
Öʃ Öɟ{Ŏɨ-¤Ùɨȑ×ɰÀ ÍĕÛʇ ¾ɥ ¾ȓÙ Öɟŝɟ ¾ØÄȓÙ θÛĤÙɭÝÌ Öʃ /-1 ŢȑÍÜÍ Þɭ 
yκÐ¾ Ñßɡɰ ßɨÑɠ Ãɟȏß¤] ÍÎɟθÒ ÔɨØɨÑ ¾ɭ ÖɟÖÙɭ Öʃ ×ß ÞɠÖɟ /-//0 
ŢȑÍÜÍ ßɨÀɠ]  

5. Ãȕɰη¾ ÞġÓɟ{Ê ¾ɭ ÜɟεÖÙ η¾¤ ÅɟÑɭ ÛɟÙɭ ĦÛȼÒ ¾ɟ ¾ɦġÊ ÓɦεÖʋÀ 
θÛεÜĥÈÍɟ̈ ɰ ÒØ ¾ȓÄ ŢÕɟÛ ßɨ Þ¾Íɟ ßɮ {ÞεÙ¤ ×ȏÏ ȑÑÖɟxÍɟ ©Ø ŎɭÍɟ ¾ɭ 
ÔɠÃ ÞßÖȑÍ ßɨ Íɨ {ĦÒɟÍ ¾ɨ Ce yÎÛɟ Ca ÅɮÞɭ ÍĕÛʇ Þɭ ÜȓǦ η¾×ɟ 
Åɟ¤] 
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ØɟÞɟ×ȑÑ¾ ÞɰÁÈÑ  

θÛÜɭÝÍɟ¤ɰ ŐɭÊ C %  
Mn 
% P %  S %  

Si 
% CE 

    yκÐ- yκÐ-   

ASTM -  0.19 0.80- 0.040 
0.05
0 

0.30
-  

A-588  yκÐ- 1.25   
0.6
5  

 
Al 0.02 ę×ȕ-, Cr 0.40 -0.65, Ni 0.40 yκÐ-, Cu 0.25 -0.40, 
V 0.02 -0.10   

DIN 
17100 

ST 
52.3 

0.20-
0.22 1.6 0  0.040 

0.04
0 

0.5
5 

Al 0.02 
ę×ȕ- 

HCRS   0.15 
0.25-
0.8 

0.07-
0.15 0.03 

0.28
- 

Cu 0.2 
ę×ȕ- 

(Cu+P)       
0.5
0  

SAILCO
R  0.10 0.25- 

0.075-
0.140 0.03 

0.30
-  

(IRS M -
41)   0.45   

0.6
0  

 
Al 0.03 yκÐ-, Cr 0.35 -0.60, Ni 0.20 -0.47, Cu 0.30 -0.60 
V 0.05 yκÐ-   

IS: 
2002/2009  1 0.18 0.50- 0.035 

0.04
0 

0.15
- 

0.44 
yκÐ- 

  yκÐ-     
Cu 
0.10% 

   1.20   
0.3
5 

yκÐ- 
yÛÜɭÝ 

 2 0.20 0.50- 0.035 
0.04
0 

0.15
- 

0.44 
yκÐ- 

  yκÐ-     
Al 
0.020%  

   1.20   
0.3
5 yκÐ- 

 3 0.22 0.50- 0.035 
0.04
0 

0.15
- 

0.44 
yκÐ- 



  yκÐ- 1.20   
0.3
5  

ASTM -A-
285 C 

0.28 
yκÐ- 0.90 0.035 

0.03
5   

ASTM -A- 
515 60 0.24 J 0.90 0.035 

0.03
5 

0.15
- 

Al 
0.02% 

  0.27    
0.4
0 yκÐ- 

 65 0.28 J 0.90 0.035 
0.03
5 

0.15
-  

  0.31    
0.4
0  

 70 0.31 J 1.20 0.035 
0.03
5 

0.15
-  

  0.33    
0.4
0  

ASTM -A-
516 55 0.18 J 0.60- 0.035 

0.03
5   

  0.22 0.90     

 65 0.24 J 0.85- 0.035 
0.03
5   

  0.28 1.20     

 70 0.27 J 0.85- 0.035 
0.03
5   

  0.30 1.20      
JC Öʃ θÛȑÑÐɟxȎØÍ yκÐ¾ÍÖ Öɟŝɟ Þɭ /-0/$ ¾ɥ 

¾Öɠ ßɨÍɭ ßɡ Ţĕ×ɭ¾ ÔɟØ Mn Öʃ 0-4/$ ¾ɥ 

ÞɠÖɟ Í¾ θÛȑÑÐɟxȎØÍ yκÐ¾ÍÖ Öɟŝɟ Þɭ 

/-5/$ ¾ɥ ÛȗθǦ yÑȓÖĕ× ßɮ] 

J ŐɭÊ 60 ĚÙɭÈʃ, Mn 0.85 -1.20 <=12.5 εÖÖɠ- ÖɨÈɟ| ¾ɭ 
εÙ¤  
J ŢÕɟÛ ÒØɡàÌ ¾ɥ zÛĤ×¾Íɟ ÛɟÙɭ ¦ÊxØ ¾ɭ εÙ¤ ~ĥÖɟ ¾ɨ 
Öɟ{Ŏɨ ¤Ùɨ× η¾×ɟ Åɟ¤Àɟ]   

ASTM -A-
537 Cl 1  0.24 0.7- 0.035 0.035 

0.15
- 

zÛĤ×¾Íɟ ßɨÑɭ 
ÒØ 

  yκÐ- 1.60   0.5 Nb/V  Þɭ Öɟ{Ŏɨ 



0 ¤Ùɨ× η¾¤ À¤ 

 
Al 0.02 ę×ȕ-, Cr 0.25 yκÐ-, Ni 0.25 yκÐ-, Cu 0.35 yκÐ-, 
Mo 0.08 yκÐ-  

DIN 
17155 H1 0.16 0.40-1.20 0.035 0.030 

0.3
5  

 
Al 0.02% ę×ȕ-, Cr 0.25% yκÐ-, Ni 0.30% yκÐ-, Cu 
0.30% yκÐ-,   

 
Nb 0.01% yκÐ-, V 0.03% yκÐ-, Ti 0.03% yκÐ-, 
Mo 0.10% yκÐ-   
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