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On the Stress of Bolts of the Slewing Circle of a Truck Crane

by Yutaka MAEDA**

The slewing circle is a rotating mechanism to make a crane slew. Most of slewing circles are made of
large-sized ball bearings, and they are installed by several pieces of bolts onto revolving super structures and
also onto base carriers.

The purpose of this study is to clarify the stress distribution of each of the bolts in a slewing circle
experimentally. The date will be of use to establish the method to calculate the stress about them.

For this, measurements of the stresses of the bolts of a truck crane of 11 tonf (108 kIN)capacity were carried
out, and the stress values obtained from the experiment were applied to a model that each of them was divided
into such six stress elements as i) initial tightening stress, ii) stress by thrust (vertical) load, iii) stress
by a component of moment that would act to overturn the crane to right- or left-side, iv) stress by a component
of moment that would act to overtufn the crane to forward or backward, v) stress by both of the magnitude
of the thrust load and relative position of the bolt te revolving super structure, and vi) stress by both of
the magnitude of the moment and relativé position. . ‘

Measurements were made for the amount of 228 cases, with a combination of varieties of weight, slewing
angle, and slewing radius. Measured data were calculated with a digital computer by the least square method,
to get factors to explain the stress distribution.

The conclusions in this report are: i ) stress concentration was recognized to some specific bolts which were
near the web member in the base carrier, and ii) revolving super structure’s position has some influence to
the stresses of bolts on the base carrier. From these, it was assumed that the surface of the slewing circles
is not kept up a flat plane while forces act on a system by bolts and slewing circle.

Keywords: Truck crane, Slewing, Bolt, Stress, Experimental equation, Least square method
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Table 1 Specifications of the crane used in experiment

ERICAWIL—nE

maximum rated load
capacity (jib use only)

working radius
the length of jib
the maximum lift
weight of jib

weight of revolving super structure
the number of bolts on base carrier
diameter of a bolt on base carrier
diameter of a center pitch of bolts

11 tonf (108kN)
11.0 X 3.5 tonf'm
7.0 X 4.8
40 X 6.8
0.5 X 18.8
3.0— 18.8m
8.0 — 20.0m
20.5m
3,000 kef (29.4kN)
3,760 kgf (36.9kN)
32
16mm
1,040mm




FZw 7 7V =Y — 7 NED RN DEITIZ O T

BE, THETEROT THLILRRIEZLTLT L LE

LI LRLA, TNIERNVMESOITEZICL ) —

FRORLNZHRETS )L TOEMLHETH -7,

— 63—

RV DD DOIFEENKILE Photo. 112, #EE#

272 ENF HIRIR%E Photo. 2 B U Photo. 3 IR T,

strain
© o~ A gauge
— - M16
L = .
1
-l J
T J'103A \‘}

view from A-A

Fig. 5 The bolt used for the measurement of the

stress
ISARE AWK b

State of fastening the bolts
Fv b O ORI

Photo. 1

Photo. 2. State of the bolts after wiring (under
the carrier)
BREKACZRLVIORRE (FFvoD
TH)

Photo. 3 State of the bolts after wiring (side of
the carrier) '
BRAERALANVIORAE (FFvIoo
fIH)

4. # R

EBRRUHENER, ERENEL Table 270 L5 12
BHLZENTER, INEENETNDORIN T DAEICH
WL 72 BEE 7T 7R L 72 @A Fig. 6 » 5 Fig.10T
Hb, BEF—27 - KU PRICBEIDOAPERT S
B, Fig.6 X Fig. 9%, T— A2 toapERT 25
A3 Fig. 7 i Fig. 8 & Fig.l02#lAEb¥ B Z Lic &
N, WHNEEBZFRUT LI ENTES,

Table 2 DE% b LICEHEEN BB L ERE & % Bk
T3E, TOEFKREVHETY FigllIZRTRETH
272 THTED L, FRICEALFHEZ, EEY -7
NEBDRNV I DIEN%2 E(RTEER 5,

i, KOLNLEFREOEIZO>WTRFETS L,
(i) RN+ OMBIED DTS 64, 335MPaz b



—64—

EEREWEMNRHE RIIS-RR-85

Table 2 Values determined by experiment and calculation

KRERCFHEICIYBOAE

Angle 7 5 a; Bi 7i k Ak Mk
(deg) (MPa) (kPa/N) (kPa/Nm) (kPa/Nm) (kPa/N) (kPa/Nm)
10 1 357 —0.25 0.03 0.26 1 —0.03 0.17
20 2 353 —0.26 0.04 0.15 2 —0.00 0.17
30 3 340 —0.30 0.05 0.11 3 0.03 0.17
40 4 353 —0.34 0.12 0.18 4 0.03 ' 0.14
50 5 359 —0.22 . 0.24 0.32 5 0.01 0.12
60 ) 6 0.04 0.09
70 6 340 —0.23 0.26 0.16 7 0.05 0.07
80 7 343 —0.26 0.28 0.06 8 0.05 0.04
90 8 345 —0.24 ~0.18 0.03 9 0.05 0.00
100 9 347 —0.23 0.16 —0.02 10 0.05 —0.01
110 10 335 —0.09 0.17 —0.05 ’ 11 0.04 —0.03
120 11 339 —0.07 0.22 —0.16 12 0.04 —0.05
130 13 0.04 —0.07
140 12 341 —0.11 0.19 —0.24 14 —0.01 —0.02
150 13 339 —0.18 0.11 —0.18 15 —0.05 0.09
160 14 344 —0.20 0.06 —0.14 16 —0.07 0.14
170 15 336 —0.19 0.03 —0.11 17 —0.12 . 0.20
180 16 355 —0.16 0.01 —0.13 18 —0.13 0.20
190 17 347 —0.17 —0.02 —0.14 19 -0.13 0.20
200 18 348 —-0.12 —0.04 —=0.11 20 -0.13 0.21
210 19 342 -0.17 —0.06 —0.12 21 —-0.07 0.12
220 20 344 —0.13 —0.10 —0.13 22 —0.04 0.03
230 21 345 —0.15 —0.16 —0.19 23 —0.03 —0.01
240 24 0.02 —0.05
250 22 346 —0.24 —0.25 —0.16 25 0.03 —0.05
260 23 340 —0.18 —0.15 —0.03 26 0.04 —0.03
270 24 350 —0.16 —0.17 —0.01 27 0.06 —0.00
280 25 347 —0.22 —0.16 0.02 28 0.06 0.02
290 26 350 -0.28 —0.18 0.06 29 0.06 - 0.05
300 27 360 —0.45 —0.30 0.25 30 0.04 0.08
310 31 0.03 0.10
320 28 347 —0.27 —0.19 0.26 32 —0.00 0.14
330 29 350 —0.25 —0.12 0.22 33 0.02 0.14
340 30 347 —0.39 —0.06 0.18 34 0.02 0.17
350 31 348 —0.29 —0.04 0.19 35 —0.01 0.17
360 32 350 —0.29 —0.01 0.22 36 —0.02 0.17
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