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TABLE OF HOLE SIZE BEFORE THREADING SUITABLE AXIAL FORCE AND TIGHTENING TORQUE OF BOLTS
TECHNICAL DATA TECHNICAL DATA

Nominal diameter 
of thread Grade 2 Grade 3

Max. dimensionLast dimension
Grade 2CGrade 3

1.Metric coarse thread

2.Metric fine pitch thread
Nominal diameter 

of thread
Last dimension
Grade 2CGrade 3

Max. dimension
Grade 2 Grade 3

Nominal diameter 
of thread

Max. dimension
Grade 2 Grade 3

Last dimension
Grade 2CGrade 3

IAxial force and fatigue limit in tightening bolts

ICalculation of axial force and tightening torque

IExample

CDetermine a suitable axial force to tighten the bolt within a range of elasticity in which the maximum 
 value is 70% of the specified bearing force in the calibrated wrench method.
CThe fatigue strength of the bolt due to repetitive load should not exceed the allowable value.
CDo not make the tightened piece sunk in the bearing surface of bolt and nut.
CDo not break the tightened piece by tightening.

Nominal diameter
of thread

Effective
sectional area

Yield load Initial clamping force Tightening torque

Strength rank

Yield load Initial clamping force Tightening torque Yield load Initial clamping force Tightening torque Yield load Initial clamping force Tightening torque

(Note)CTightening condition:Use of a torque wrench(oil lubricated surfaceCTorque coefficient k=0.17CTightening coefficient Q=1.4)
CUse this table as a reference. The torque coefficient varies depending on the use condition.
CThis table contains edited excerpt from the catalogs of Kyokuto Seisaksho.

Surface
treatment

& lubrication

Torque 
coefficient

k

Combination
Tightened piece material-Internal thread material

Steel bolt
 Black oxide film
Oil lubrication

Steel bolt
Black oxide film
not lubricated

Tightening 
coefficient

Q
Tightening method LubricationSurface condition

Bolt nut

Not treated or treated 
with phosphate

Lubricated with
oil or MoS2 paste

Manganese phosphate

Not treated or treated 
with phosphate

Not treated not lubricatedNot treated or treated 
with phosphate

Torque wrench
Torque wrench
Torque controlled wrench
Impact wrench
Torque wrench
Torque controlled wrench

Convention of strength class 

Bearing force(yield stress):90% of the mianimum value of tensile strength

The minimum value of tensile strength is 1220N/mm{124kgf/mm2}

ex.

Bearing force(yield stress):90% of the minimum value of tensile strength

The minimum value of tensile strength is 1.040N/mm2{106kgf/mm2}

IToque coefficients in various combinations of the surface treatments 
 of bolt, tightened piece materials, and internal thread materials

IStandard value of tightening coefficient Q

Relation of axial force Ff is indicated in equation(1).
Ff=0.7M‰yMAsEE(1)
Tightening torque TfA is found in equation(1).
TfA=0.35k(1+1/Q)‰yCAsCdEE(2)

k
d
Q
‰y

As

:Torque coefficient
:Port diameter of bolt[cm]
:Tightening coefficient
:Bearing force(112kgf/mm2 when the strength class is 12.9)
:Effective sectional area of bolt[mm2

]

Find suitable torque and axial force to tighten soft steel plates with a socket cap head screw M6
(strength class 12.9)in the condition of oil lubrication.
CFrom equation(2), the suitable torque is: CFrom equation(1), axial force Ff is:
 TfA=0.35k(1+1/Q)‰yCAsCd
TA =0.35C0.17(1+1/1.4)112C20.1C0.6
TA =138[kgfCcm]

 Ff=0.7M‰yMAs
    =0.7M112M20.1
    =1576[kgf]

There are several methods of tightening the bolt, 
including the calibrated wrench method, yield
controlled tightening method, angle control 
method, and bolt stretch method. 

IInitial clamping force and tightening torque
S10C:Unrefined soft steel SCM:Refined steel(35HRC) FC:Cast iron(FC200) AL:Aluminum SUS:Stainless(SUS304)
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