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Technical Data [ขอ้มูลทางเทคนิค] [อา้งอิงจาก ISO898: 2013 Fifth edition] 

ISO 898 [8.8] : Bolts Set [Screw+Nut+Washer] 
1. Materials  

Table 1. Chemical Composition limit for Steels               

Property 

Class 

  

Material and heat treatment 

  
Chemical composition limit 

(cast analysis, %)  
  

Tempering 

Temperature 

    C P S B   °C 

    min. max. max. max. max.   min. 

8.8 

 
Carbon steel with additives (e.g. Boron or Mn or Cr) 

quenched and tempered 
 0.15 0.40 0.025 0.025 0.003  425 

 Carbon steel quenched and tempered   0.25 0.55 0.025 0.025 0.003  425 

 Alloy steel quenched and tempered   0.20 0.55 0.025 0.025 0.003  425 

1.1 Material for Bolts  

Table 2. Chemical Composition limit for Steels 

  

  

Property Class 

  

  

  
Chemical composition limit 

(cast analysis, %)  

      C P S 

      max. min. max. max. 

 

 8 High nut [style 2]  Carbon steel
d
  0.58 0.25 0.060 0.150 

 8 Regular nut [style 1] D ≤ M16  Carbon steel
d
  0.58 0.25 0.060 0.150 

 8
c Regular nut [style 1] D > M16  Carbon steel, QT

e
  0.58 0.30 0.048 0.058 

1.2 Material for Nuts  

Table 3. Chemical Composition limit for Steels 

Property Class 

  

  

  
Chemical composition limit 

(cast analysis, %)  

    C P S B 

    max. min. max. max. max. 

HV100   Carbon steel  *Note 

HV200   Carbon steel  *Note 

HV300   Carbon steel, QT  0.80 0.17 0.035 0.035 0.003 

HV380   Carbon steel, QT  0.80 0.40 0.035 0.035 0.003 

1.3 Material for Washers  

*Note : Material selection shall be at the manufacturer’s discretion, provided that the requirements of  mechanical properties. 
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2. Mechanical and Physical Properties 

Table 4. Mechanical and Physical Properties of Bolts, Screws and Studs             

No. Mechanical or Physical Property 

    Property Class 

            8.8     

    4.6 4.8 5.6 5.8 d ≤  d ≥  10.9 12.9 

            
16 

mm.
a
 

16 

mm.
b
 

    

1 Tensile strength, Rm, MPa 
nom.

c
  400 400 500 500 800 800 1,000 1,200 

min.  400 420 500 520 800 830 1,040 1,220 

2 Lower yield strength, ReL
d
, MPa 

nom.
c
  240 - 300 - - - - - 

min.  240 - 300 - - - - - 

3 Stress at 0.2 % non-proportional elongation, Rp0.2, MPa 
nom.

c
  - - - - 640 640 900 1,080 

min.  - - - - 640 660 940 1,100 

4 

Stress under proof load, Sp
f
, MPa nom.  225 310 280 380 580 600 830 970 

Proof strength ratio [ Sp,nom/ReL,min or Sp,nom/Rp0.2 min or 

Sp,nom/Rpf,min ] 
   0.94 0.91 0.93 0.90 0.91 0.91 0.88 0.88 

5 
Percentage elongation after fracture for 

min. 
 

22 - 20 - 12 12 9 8 
machined test pieces, A, %  

6 
Percentage reduction of area after 

min. 
 

- - - - 52 52 48 44 
fracture for machined test pieces, Z, %  

7 
Elongation after fracture for full-size fasteners, Af 

min. 
 

- 0.24 - 0.22 - - - - 
  

8 Rockwell hardness, 
min.  67 HRB 71 HRB 79 HRB 82 HRB 22 HRC 23 HRC 32 HRC 39 HRC 

max.   95
g
 HRB 95

g
 HRB 95

g
 HRB 95

g
 HRB 32 HRC 34 HRC 39 HRC 44 HRC 

a Values do not apply to structural bolting. 

b For structural bolting d ≥ M12. 

c Nominal values are specified only for the purpose of the designation system for property classes.  

d In cases where the lower yield strength, ReL, cannot be determined, it is permissible to measure the stress at 0.2 % non-proportional elongation Rp0.2. 

e For the property classes 4.8, 5.8 and 6.8, the values for Rpf,min are under investigation. The values at the time of publication of this part of ISO 898 are      

given for calculation of the proof stress ratio only. They are not test values. 

f Proof loads are specified in Tables 4 and 6. 

g Hardness determined at the end of a fastener shall be 250 HV, 238 HB or 99.5 HRB maximum. 

2.1 Mechanical Properties of  Bolts 
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2.2 Mechanical Properties of  Nuts 

Table 6. Proof load values for nuts with coarse thread            

Thread   Pitch           [ Proof  load, N ]           

D   P   04   05 5   8 10   12   

M8  1.25  13,900  18,300 21,600  31,800 38,100  42,500  

M10  1.5  22,000  29,000 34,200  50,500 60,300  67,300  

M12  1.75  32,000  42,200 51,400  74,200 88,500  100,300  

              

M14  2.0  43,700  57,500 70,200  101,200 120,800  136,900  

M16  2.0  59,700  78,500 95,800  138,200 164,900  186,800  

M18  2.5  73,000  96,000 121,000  176,600 203,500  230,400  

              

M20  2.5  93,100  122,500 154,400  225,400 259,700  294,000  

M22  2.5  115,100  151,500 190,900  278,800 321,200  363,600  

M24  3.0  134,100  176,500 222,400  324,800 374,200  423,600  

              

M27  3.0  174,400  229,500 289,200  422,300 486,500  550,800  

M30  3.5  213,200  280,500 353,400  516,100 594,700  673,200  

M33  3.5  263,700  347,000 437,200  638,500 735,600  832,800  

              

M36  4.0  310,500  408,500 514,700  751,600 866,000  980,400  

M39   4.0   370,900   488,000 614,900   897,900 1,035,000   1,171,000   

Table 5. Hardness properties for nuts with coarse thread                 

Thread 
    Property Class 

  04 05 5 8 10 12 

D   Vickers Hardness, HV 

    min. max. min. max. min. max. min. max. min. max. min. max. 

M5 ≤ D ≤ M16  
188 302 272 353 

130 

302 

200 302 

272 353 

295ᶜ 
353 

M16 ≤ D ≤ M39  146 233ᵃ 353ᵇ 272 

    Rockwell hardness, HRC 

    min. max. min. max. min. max. min. max. min. max. min. max. 

M5 ≤ D ≤ M16  
— 30 26 36 — 30 

— 30 
26 36 

29ᶜ 
36 

M16 ≤ D ≤ M39   — 36ᵇ 26 

2.3 Mechanical Properties of  Washers 

Table 7. Mechanical  Properties of Washer            

Properties class  100 HV  200 HV  300 HV  380 HV   

Vicker hardness, HV 
min.  100  200  300  380  

max.  200  300  370  450  

min.  -  -  30  39  
Rockwell hardness, HRC 

max. 
 -  -  39  45  
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3. Dimension 

3.1 Dimension of  Bolts 
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3.2 Dimension of  Nuts 
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3.2 Dimension of  Nuts 



 9 

 

โทร : 089-256-6926 , 098-095-5569      npi.supply@gmail.com                                                                      บริษัท เอ็นพีไอ เทคโนโลยี แอนด ์ซพัพลาย จ ากดั 

119/91 หมู ่3 ต.ปลายบาง อ.บางกรวย จ.นนทบุรี 11130  โทร 098-256-6926 

NPI TECHNOLOGY AND SUPPLY.CO.,LTD. 

4. Torque Value 

Table 8. Tightening Torque Values [Metric Coarse] 

Bolts Diameter 

Class 4.6 Bolts   Class 8.8 Bolts   Nuts 

*µ = 0.10   *µ = 0.14   *µ = 0.10   *µ = 0.14   
 [Width Across Flats] 

Tightening Torque  Preload   Tightening Torque  Preload   Tightening Torque  Preload   Tightening Torque  Preload   
[N·m] [kN]   [N·m] [kN]   [N·m] [kN]   [N·m] [kN]   [mm] 

M5 × 0.8  1.9 2.74  2.4 2.59  5.2 7.40  6.5 7.00  8 

M6 × 1.0  3.3 3.87  4.1 3.65  9.0 10.40  11.3 9.90  10 

M8 × 1.25  8.0 7.10  10.1 6.70  21.6 19.10  27.3 18.10  13 

M10 × 1.5  16.1 11.30  20.3 10.70  43.0 30.30  54.0 28.80  17 

M12 × 1.75  27.0 16.40  34.0 15.50  73.0 44.10  93.0 41.90  19 

M14 × 2.0  44.0 22.50  55.0 21.30  117.0 60.60  148.0 57.50  22 

M16 × 2.0  67.0 30.90  85.0 29.30  180.0 82.90  230.0 78.80  24 

M18 × 2.5  93.0 37.70  118.0 35.70  259.0 104.00  329.0 99.00  27 

M20 × 2.5  131.0 48.30  167.0 45.80  363.0 134.00  464.0 127.00  30 

M22 × 2.5  176.0 60.10  225.0 57.10  495.0 166.00  634.0 158.00  32 

M24 × 3.0  226.0 69.50  287.0 65.90  625.0 192.00  798.0 183.00  36 

M27 × 3.0  331.0 91.20  424.0 86.70  915.0 252.00  1176.0 240.00  41 

450.0 111.00   575.0 105.30   1,246.0 307.00   1597.0 292.00   46 M30 × 3.5   

Table 9. Tightening Torque Values [UNC Threads] 

Bolts Diameter 

  UNC Grade 2 Bolts   UNC Grade 5 Bolts   UNC Grade 8 Bolts   Nuts 

  Tightening Torque [lb·ft]   Tightening Torque [lb·ft]   Tightening Torque [lb·ft]   
 [Width Across Flats] 

  *K = 0.20 *K = 0.15 *K = 0.10   *K = 0.20 *K = 0.15 *K = 0.10   *K = 0.20 *K = 0.15 *K = 0.10   

  Plain [Dry] 
Lightly 

Lubricated 
Well  

Lubricated 
  Plain [Dry] 

Lightly 

Lubricated 
Well  

Lubricated 
  Plain [Dry] 

Lightly 

Lubricated 
Well  

Lubricated 
  [in] 

1/4 - 20  5 4 3  8 6 4  12 9 6  7/16 

5/16 - 18  11 8 6  17 13 9  25 18 12  1/2 

3/8 - 16  20 15 10  31 23 15  44 35 22  9/16 

7/16 - 14  32 24 16  49 35 25  70 55 35  5/8 

1/2 - 13  49 35 24  75 55 38  107 80 53  3/4 

9/16 - 12  70 55 35  109 80 54  154 110 77  7/8 

5/8 - 11  97 75 48  150 110 75  212 170 106  15/16 

3/4 - 10  173 130 86  266 200 133  376 280 188  1.1/8 

7/8 - 9  166 125 83  429 320 215  606 460 303  1.5/16 

1 - 8  250 190 125  644 480 322  909 680 454  1.1/2 

1 1/8 - 7  354 270 177  794 600 397  1,287 960 644  1.11/16 

1 1/4 - 7  500 380 250  1,120 840 560  1,875 1,360 938  1.7/8 

1 3/8 - 6  655 490 327  1,469 1,100 734  2,382 1,780 1,191  2.1/16 

1 1/2 - 6   870 650 435   1,950 1,460 975   3,161 2,360 1,581   2.1/4 


