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Fig. 1 Schematic diagram of external loads on lattice boom and its
joints
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Fig. 2 Schematic diagram of typical constraint modes for K-joints
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Fig.3 Schematic diagram of the K-joint and fixture reinforcement

(for constraints 1 to 4)



5 48 5 5 1] BRI, A - SR TR ) 20 B4 AT A KB R 57K 58 ik e 77

3) VRl R RN 2 19 BEK i A FROTH AR,
Tl 55 R E LT AR A e R 52 0 e, I A
TIALIBTTIE AR BUSZAT RO AT 64 f5e KA 41, P Ve sh
RN

Bt XS B TR BT AN TR 4 s B 5 B REAT
T, Heni B B 0 2 KOB A A9 9% 5 108 25K (Al B
PIAF B L KB AR, il KOB A M AT BAT —E Y
ARG 2 6]) , BRI A MR T S 3, ol S 748 A ) A
BORBIOLRS , DIBLLL KA T B AT 2 rp i A2 |
2L -

Pt T
JEFT A Bh AT

El4 AR5 THRIEITE
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Fig. 5 Outline drawing of the K-joint
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Fig. 6 Element division of the K-joint

0° P : | 0° frE
. A / 7 9 \ / 7
TN TN
/ A\ / \
18° 18 I I 18° i
(a) WimT4f (b) JiAsEr

B7 RAERMAEGEATRE)
Fig. 7 Location of the stress calculation points
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Fig. 8 Auxiliary points for the surface hot spot stress extrapolation
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Fig. 9 Alattice boom crane with a mass of 50 t and a length of 18 m
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Tab. 2 Axial force of the K-shaped tube
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Tab. 4 Fatigue life calculation results
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Tab.5 Comparison of fatigue life at fracture
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Fig. 14 Comparison of life of the K-joints at the crack length of § mm
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Tab. 6 Comparison of fatigue life when crack length is § mm
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Study on fatigue test method for K-joints of crane lattice booms based on hot
spot stress distribution

CAI Fuhai"?> WANG Xin*> SHENG Lin’ YIN Hongcheng® GAO Shunde’
(1. School of Mechanical Engineering, Changzhou Vocational Institute of Mechatronic Technology, Changzhou 213164, China)
(2. School of Mechanical Engineering, Dalian University of Technology, Dalian 116023, China)
(3. Special Equipment Safety Supervision Inspection Institute of Jiangsu Province, Nanjing 210000, China)

Abstract: [Objective] Crane lattice booms feature numerous welds and complex stress conditions, and their fatigue tests
are plagued by difficulties such as limited samples, long test time, and high costs. Therefore, this paper aims to obtain a stress
distribution in an individual K-joint that is equivalent to that of the integral boom, so as to simplify the analysis. [Methods]
Firstly, five feasible fixture schemes for the K-joint were determined. Secondly, a quantitative comparison was carried out on
the equivalent hot spot stress distribution in the critical region. Finally, fatigue tests were performed on two constraint modes
with stress distributions relatively close to the actual situation, and the test results were analyzed. [Results] The results show
that the hot spot stress distributions under the two constraint modes-axial loading on a single chord member and loading with
auxiliary members, are relatively consistent with the actual stress distribution of joints in the integral boom, and are more
reasonable than loading schemes where loads act simultaneously on the chord and brace members or solely on the brace
members. The median error of fatigue life under the auxiliary member constraint loading scheme is no more than 10%. When
low precision is acceptable for fatigue tests, single-chord loading is a relatively simple fatigue test method, with a median error
not exceeding 20%. The two loading schemes (single-chord axial loading and auxiliary member loading) can be used to
analyze critical joints of the integral booms, providing a reference for the selection of fatigue test methods for crane booms.

Key words: Crane; Lattice boom; K-joint; Fatigue test method; Equivalent hot spot stress distribution
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