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Stress Distribution of a Crane Hook by Photoelasticty Using 4-step
Phase Shifting Method and Finite Element Method
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Abstract An experimental study for a crane hook was performed to investigate the stress distribution along a
certain line where the maximum and minimum stresses to be developed. On this line, the isoclinic fringe
and/or principal stress direction is constant. The crane hook was modeled into a 2-dimensional plate made of
urethane rubber called 'Photoflex’. The Photoflex is very sensitive to a load and has low photoelastic fringe
constant. The Tardy compensation method with the fringe sharpening process and the 4-step phase shifting
method, was used for the photoelastic technique. Experimental results by photoelasticity were compared with
the calculated stresses from the simple curved beam theory and the finite element analysis. All the results
were close to each other.
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Fig. 2 Loading of crane hook.
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Stress Analysis of Crane Hook (Experiment)
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Fig. 8 Comparison of stress along line A-A in Fig.
4 obtained from experiment

4. 3 21= Ol sliM

41, th=20lE

Fig. 29] A-AXAolx MAHE o2 $8S
7] 9ste] T 74A EE AMSEHTE A HA
Hown olge 2 (16)78 2L TER oE[10]4
o8| A Fig. 28] A-AXAe) 28 Aatetth

o (12

0, = 4 +— = 16
A (16)dM PE 8E, Av 99d, Mt R
WE, pv F& TAORRE FUN Yo 937}

45 vehi®, R=1k/In(R,/R) ©13L, h, R,
4 R, A7 A¥Y &, FE FAHLERH S

= E=31 MPa, v= ]E%, 20 ==
) 2.4(C3D20) = A}ﬁs} q

Fig. 99] 1@ oA ® <l npe} o] gl o
A s Qs A& grol A 4
Aoy ASwE FEAM @i olge] Hls

20%} zo}7} ‘Q*@@% o+ 4 9lt} Fig 10 &
EE ] @iﬂoﬂ A e

‘Eﬂc’lf‘% Fig. 2014 BA1E A-AR
P 2 8ol aE

Fig. 114 B¢l upe} Zo] FaAd f/deols Rl
olgt S2le mARE AdAsted &€ gH
AAstg et By BAY] o Avke A 5%
o)z} gtk E, e TAE o2 #¢
e2ZAsE M2 FHSA Vet Fg 119 1
oA B S FRoME gEo] FARE
AHE Ho|AN FFeR A
stgon, 9dF grdMes @ =
g e3hai e Hul 20%] zolrl wASHT
o AFo AEH ‘Zﬂ?/] 351]01 31—5,] ﬁﬂ-o]

2
N

o

Stress Analysis of Crane Hook (Theory)

—Sigma_x (Theory)
i & Sigma_x (FEM}

Distance (mm)

Fig. 9 Comparison of stress distributions along line
A-A obtained from the simple beam theory
and finite element analysis
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Fig. 10 Stress distributions of the crane hook
calculated by ABAQUS
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