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Behavior of Crankpin Bolt—I.
Relation between the Torque Coefficient and the Clamping Force
By
Tadashi Yasumitsu and Eiki OSAK!

The clamping forces and clamping torque in crankpin bolts should be accurately estimated,
for the purpose of clarifying the damage and looseness generated from those used for internal
combustion engine.

In this study, the mechanism of the exact clamping motion of bolt was formulated, and a
method of obtaing its numerical solution was derived. This was applied to the crankpin bolt
of Whitworth fine screw thread (nominal diameter is 20 millimeters, screw threads are 16 per
inch) as a numerical example.

The validity of the above-mentioned equation was checked experimentally. The result led
to the conclusion that the fairly accurate estimate of the crankpin bolt behavior could be
obtained through the use of the following equation :

T= éro{dztan (0" +RB)+padn)

where T is the clamping torque of the nut, P, is the clamping force (axial tension), d, is the
pitch diameter, d, is the mean diameter of bearing surface, @ is the friction angle of flank,
B is the lead angle and p, is the friction coefficient of bearing surface.
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. , Fig. 1. Schematic diagram of the bolt and nut.
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P,: Clamping force (axial tension)
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Fig. 2. Specimen used for tests (all dimentions in mm).
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Fig.3. Schematic of the experimental apparatus
used to measure the torque coefficient.
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Table 1.  Chemical composition of the Table 2.  Mechanical properties of the
specimen (bolt). specimen (bolt).
Material Chemical composition % Material | Mechanical properties kg/mm®, %
. Yield Tensile |Elonga- |Reduction
C Ni Cr point Strength | tion of area
SNC 2 SNC 2
0.27—0.35|2.50—3.00,0.50—0.90 70 = 8h = 18 = 50 =
Table 3. Chemical composition of the Table 4. Mechanical properties of the
specimen (nut). specimen (nut).
Materiel Chemical composition 9% Material | Mechanical properties kg/mm?, %
¢ si Mn P s Yigld Tensile Elogga- Reduction
point strength tion of area
S30C S30C
0.27-0.33{0.15—0.35 [0.60—0.90| <0.03 | <0.035 34 = 55 = 23 < 57 <
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Fig. 4. Relations between the clamping torque (7') of nut and the clamping force (Py).

Notes (): - After clean bearing surface and screw threads with carbon tetrachioride,
dry air

Lubricate only bearing surface with graphite grease

Install ball bearing on bearing surface

Lubricate only screw threads with graphite grease

Lubricate bearing surface and screw threads with graphite grease

Install ball bearing on bearing surface and lubricate screw threads with
graphite grease
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Fig. 5. Relations between the torque of
bearing surface (7,) and the
clamping force (Py).
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(T) of nut and the clamping force (Pp).

Lubricate only bearing surface
with graphite grease

@ . Lubricate bearing surface and
screw threads with graphite
grease
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Fig. 6.  Relations between the torque trans- Fig. 7. Relations between the clamping
mitted to bolt (7}) and the clamping torque (T') of nut and the clamping
force (Py). force (Pp).

Notes (O: After celan bearing surface and Notes (O: After clean bearing surface and
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Table 5. Experimental results of the torque coefficient and the friction coefficient.

Lubricating condition Torque coefficient Friction coefficient
Bearing surface | Screw threads K K K, K. h 2
Remove grease | Remove grease |(.212 0.122 0.013 0.077 0.229 0.126
Lubricating Remove grease | (.202 0.122 0.013 0.067 0.229 0.109
with grease
Install ball Remove grease | 0.154 0.122 0.013 0.019 0.229 0.024
bearing
Remove grease | Lubricating 0.155 0.065 0.013 0.077 0.121 0.126

with grease
Lubricating Lubricating 0.145 0.065 0.013 0.067 0.121 0.109
with grease with grease
Install ball Lubricating 0.097 0.065 0.013 0.019 0.121 0.024
bearing with grease
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