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Inite:clements analysis impact loads must be designed with careful consideration to ensure an adequate
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Fig. 1 Fatigue life of AISI-SAE 4340 steel hardened and tempered
to a yield strength of 1100 MPa
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Fig. 2 Main structure of AT crane

Table 1 Material properties using FEA

Materials Strenx1100 Atos80
Tensile strength [MPa] 1,250 780
Yield strength [MPa] 1,100 700
Poisson's ratio 0.29 0.29
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Table 2 Fatigue life test conditions of AT crane

Boom length x Weight Repeat count
Operating radius [ton] [cycles]
(D Backward 3000
68m x 14m 12.0 @ Left flank 1000
@ Right flank 1000
@ Backward 3000
68m x 20m 10.7 ® Left flank 1000
® Right flank 1000
(@ Backward 3000
68m x 30m 8.1 Left flank 1500
© Right flank 1500
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Fig. 5 Working conditions of crane
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Fig. 7 Tension result in case of sudden stop during hoisting and

unloading of similar equipment"*!

Table 3 Stress results of static analysis

Boom length Static load Impact load

x QOperating radius [kN] Force [kN] At [sec]
68m x 14m 117.72 150.00 0.18
68m x 20m 104.97 133.75 0.18
68 m x 30 m 79.46 101.25 0.18
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Table 4 Stress results of static analysis

Operating radius Weight .. Stress
P [rf] [tof}j Position [MPa]
Backward 545.5

14 m 12.0 Left flank 541.1
Right flank 655.1

Backward 507.8

20 m 10.7 Left flank 501.9
Right flank 619.4

Backward 4323

30m 8.1 Left flank 422.1
Right flank 528.1

G65.10

609.67

554.25

49883

443.40

387.98

332.55

277 A3

221.70 Max. 665.1TMPa
/ ”

166.27 ’

110.85

655.42

0.00
[MPa])

Fig. 8 Maximum stress result of static analysis
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Fig. 9 Fatigue life result of static analysis
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0, : Stress amplitude

0,, . Mean stress

: Endurance limit

S, : Ultimate tensile stress

©)

n; : The number of cycles for each load(i-th load)

—

N; : The maximum number of cycles the material
can withstand for each load(fatigue life)
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Table 5 Natural frequencies from 1st to 10th modes

Mode Ist 2nd 3rd 4th Sth
Frequency [Hz] 0.20 0.24 0.89 1.14 2.15
Mode 6th 7th 8th 9th 10th
Frequency [Hz] 2.53 2.66 2.88 3.69 4.04

(c) 3rd mode
Fig. 10 Mode shapes from 1st to 3rd-mode
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Table 6 Stress results of transient response analysis

erating radius Weight .. Stress
Op [n%] [toﬁ}l Position [MPa]
Backward 637.8

14 m 12.0 Left flank 629.1
Right flank 784.6

Backward 593.0

20 m 10.7 Left flank 582.1
Right flank 722.4

Backward 486.8

30 m 8.1 Left flank 485.6
Right flank 593.2

78460

719.22

653.83

Mazx. 784.6MPa

[MPa)

Fig. 11 Maximum stress result of transient response analysis

1.000E+36
I 1.800E+33

3.241E+30
! 5.836E+27
1.051E425
1.892E+22 1,160cycles
s 3.406E+19

6.132E+16

1.104E+14

1.988E+11

3.579E+08

6.443E405

. 1.160E+03

Fig. 12 Fatigue life result of transient response analysis
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Table 7 Comparison stress results between static and transient
response analysis

Range Position Static Transient Increase
(weight) [MPa] [MPa] [%]
Backward 545.5 637.8 16.92
14 m Left-flank 541.1 629.1 16.26
(12 ton)
Right-flank 665.1 784.6 17.97
20 Backward 507.8 593.0 16.78
m
Left-flank 1. 2.1 15.
(107 ton) eft-fla 501.9 58 5.98
Right-flank 619.4 722.4 16.63
Backward 432.3 486.8 12.61
0 m T e fank | 4252 485.6 1421
(7.1 ton)
Right-flank 528.1 593.2 12.33

Table 8 Comparison fatigue life results between static and
transient response analysis

Static Transient | Rate of change [%)]

Stress [MPa] 665.1 784.6 17.97

Fa[tiizfe:]ife 11220 | 1,160 89.66
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