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Inference of Lubrication Condition on the Relationship between Tightening Torque and Axial Force of Wheel Bolts for Heavy Vehicles

(Comparison of Characteristics between ISO and JIS Standards)

Makoto Koto

Koumura Kazuki

Yukihiro Hattori

In case of tightening of aluminum alloy double wheels for heavy vehicles under no lubrication, the axial force of JIS

standards was extremely less than that of ISO standards. Under the same condition, the fluctuation of the axial force of

ISO standards was greater than that of JIS standards. Under lubrication using molybdenum disulfide grease, the values

of both JIS and ISO standards were less than that under the suitable engine oil lubrication.
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Fig.1 The number of tire coming-off accidents of heavy vehicles
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Fig.2 Experimental apparatus
(JIS : left hand side,  ISO : right hand side)

Fig.3 Tightening operation of a nut by oil pressure wrench
(JIS : left hand side,  ISO : right hand side)

Fig4 Supersonic sensor on the end of wheel bolt
(JIS : left hand side,  ISO : right hand side)
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Fig.5 Relationship between load and elongation
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Fig. 6 Relationship between tightening torque and axial force

(JIS, engine oil lubrication)
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Fig. 7 Relationship between tightening torque and axial force

(JIS, no lubrication)
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Fig. 8 Relationship between tightening torque and axial force

(JIS, molybdenum disulfide grease lubrication)



Fig. 9 Relationship between tightening torque and axial force

Tightening torque (Nm)

(ISO, engine oil lubrication)

250
®Bolt No.1
[ )
200 ° °
Z
< 150 | [ o
"é [
S
= 100 |
.S
x
<
50
0 \ \ \ \ \
0 100 200 300 400 500 600
Tightening torque (Nm)
250
®Bolt No.3
[ ]
200 f
[ ]
<
< 150 f
Ué (]
L
— 100 F
©
<
<
50
0 \ \ \ \ \
0 100 200 300 400 500 600
Tightening torque (Nm)
250
®Bolt No.5
L [ )
200 °
12: [
< 150 F
[
o
S
Z 100
.o
x
< ®
50 F
(]
0 \ \ \ \ \
0 100 200 300 400 500 600
Tightening torque (Nm)
250
®Bolt No.7 °
200
Z
= 150 |
o
o
o
= 100
©
<
<
50
( ]
0 \ \ \ \ \
0 100 200 300 400 500 600

. Axial force (kN)
Axial force (kN) Axial force (kN)

Axial force (kN)

250
®Bolt No.1
200 F
[ ]
150 | i
°
® [ ]
100 } s
°
50 '
0 ) \ \ \ \
0 100 200 300 400 500 600
Tightening torque (Nm)
250
®Bolt No.3
200
[ ]
°
150 | . p
[ ]
100 b
° [ ]
50
0 \ \ \ \ \
0 100 200 300 400 500 600
Tightening torque (Nm)
250
®Bolt No.5
200 F
°
[ ]
150 F
° °
[ ]
100 | g o
°
50
°
0 ) \ \ \ \
0 100 200 300 400 500 600
Tightening torque (Nm)
250
®Bolt No.7
200
[ ]
[ ]
150 | o
[ ]
°
100 D) )
o« o
50 | t
0 \ \ \ \ \
0 100 200 300 400 500 600

Fig. 10 Relationship between tightening torque and axial force
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Fig. 11
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