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Relationship between the tightening torque and the bolt axial force under wrong assembling of wheels for large vehicles

(Characteristics of axial force of wheel bolts in case of that steel wheels were tightened with aluminum wheel use bolts)

Kazuki Koumura

Makoto Koto

Yukihiro Hattori

We have investigated the axial force of wheel bolts (JIS type) which connect double steel wheels (inner wheel, outer

wheel) for large vehicles under the lubricating conditions. Wheel bolts and inner nuts for aluminum wheel were used in

this study to compare the results with that using ones for steel wheel. Firstly, under lubrications, the axial force after

tightening inner wheel became greater than the results of using wheel bolts and inner nuts for steel wheel. Secondary,

unrelated lubricating conditions, an increase of the axial force after tightening outer wheel extremely declined than the

results of using wheel bolts and inner nuts for steel wheel. Thirdly, a gap between an inner wheel and an outer wheel

was generated by using wheel bolts and nuts for aluminum wheel.

KEY WORDS: Safety, Body structure, Accident investigation and analysis, wrong assembling, Lubrication (C1)
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Fig.2 Double-tire construction (rear axle)
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Fig.4 Inner nuts and outer nuts tightened by oil pressure

wrench

Ultrasonic Sensor Wheel Bolt (end-face)

Fig.5 Ultrasonic sensors and end-faces of wheel bolts
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Fig.7 Contact surface of a wheel and a nut
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Tightening torgue (MNm)

Fig.10 Relationship between axial force and tightening
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Fig.13 Generated gap between an inner wheel and an

outer wheel

Table 1(a) Measured gap under lubrication by engine oil

(mm)

No. Measurement state 12 [ 23| 34| 45 | 56 | 61 | Ave.
1st After tightening 1.60 | 1.55 | 1.45 [ 1.50 | 1.65 | 1.65 | 1.57
Before tightening 1.80 | 1.85 [1.85 [1.75 [ 1.90 [1.85 | 1.83
ond After tightening 1.60 | 1.55 [ 1.45 [1.50 | 1.65 [ 1.60 | 1.56
Before tightening 1.80 | 1.85 | 1.85 [ 1.75 | 1.90 | 1.85 | 1.83
aed After tightening 1.60 [1.55 | 1.40 [1.50 [1.65 | 1.60 | 1.55
Before tightening 1.80 | 1.80 [ 1.80 [1.75 [1.90 [1.90 | 1.83
Ave. After tightening 1.60 | 1.55 [1.43 [1.50 | 1.65 [1.62 | 1.56
Before tightening 1.80 | 1.83 | 1.83 [1.75 | 1.90 | 1.87 | 1.83

Table 1(b) Measured gap under no lubrication (mm)

No. Measurement state 1-2 [ 2-3 | 34| 45 | 56 | 6-1 | Ave.

After tightening 1.75 11.60 [1.60 [1.60 | 1.75 [ 1.75 | 1.68

Ist Before tightening 1.80 | 1.85 | 1.80 [1.80 [2.00 [1.95 | 1.87
9nd After tightening 1.75 | 1.75 | 1.70 [ 1.70 | 1.85 | 1.80 | 1.76
Before tightening [ 1.80 | 1.90 |1.90 [ 1.85 | 1.95 [1.90 | 1.88

3rd After tightening 1.70 {175 | 1.70 | 1.75 [ 1.85 | 1.75 | 1.75
Before tightening 1.80 | 1.95 [2.00 [1.85 [1.95 [1.85 |1.90

Ave. After tightening 173 1170 | 1.67 [1.68 | 1.82 [1.77 | 1.73

Before tightening 1.80 1 1.90 [1.90 [1.83 [1.97 [1.90 |1.88

Table 1(c) Measured gap under lubrication by

molybdenum disulfide (mm)

No. Measurement state 12 | 23| 34 | 45| 56 | 6-1 | Ave.
1st After tightening 1.60 | 1.55 | 1.40 | 1.45 | 1.60 | 1.50 | 1.52
Before tightening 1.75 1 1.85 | 1.85 | 1.75 [ 1.80 | 1.75 | 1.79
ond After tightening 1.60 | 1.55 | 1.40 | 1.45 | 1.55 | 1.55 | 1.52
Before tightening 1.70 [1.90 [ 1.90 [1.75 [1.75 | 1.70 | 1.78
ard After tightening 1.60 | 1.55 | 1.40 | 1.45 | 1.60 | 1.55 | 1.53
Before tightening 1.75 [1.85 | 1.90 [1.75 [1.85 | 1.75 | 1.81
Ave. After tightening 1.60 [1.55 | 1.40 | 1.45 | 1.58 | 1.53 [ 1.52
Before tightening 1.73 11.87 | 1.88 | 1.75 [1.80 [ 1.73 | 1.79

Fig.14 Line contact mark generated on the contact

surface of an inner nut
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