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Straightening Stroke Algorithm of Shaft with Single-edged Crack
Based on J-integral Moving Theory

Zhai Hua
(Hefei University of Technology, Hefei 230009, China)

Abstract

The J-integral moving theory with multiple loading and shaft straightening stroke increasing
algorithm with single-edged crack were presented according to the elastic-plastic fracture mechanic
theory and experiments analysis. During multi-step straightening, with the assumption of independent
multiple loading, J-integral including two items of J, and J,, and the crack blunting would promote
the Ji¢ increasing, the J-integral could be considered to move up slowly. Based on this view, the
multi-step straightening stroke algorithm was built up to the shaft with single-edged crack. The
straightening experiment resulted to the shaft with 3 mm depth single-edged crack could prove the J;-
moving phenomenon, and after 4 steps straightening to the experimented shaft, the initial 0.13 mm
bend value could be decreased to 0.01 mm, while crack mouth opening displacement could be limited

to 0.008 mm.
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Fig.1 Mechanic model of shaft with single-edged crack
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Fig.2 Pure bend model of shaft with single-edged crack
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Tab.1 F—A data of shaft with various depth single-edged crack

N
U /mm

. a=1 a=2 a=3 a=4
1.2 2096.2 1699.3 1935.5 1.847.3
1.6 2562.7 239%.1 2352.0 2251.1
1.8 2799.9 2 605.8 2 540.2 2 446.8
2.0 2 998.8 2911.6 2749.9 1821.7
2.2 3176.2 3159.5 2940.0 2807.7
2.4 3311.4 3298.7 3126.2 2991.0
2.6 3413.3 3527.0 3285.9 3159.5
2.8 3502.5 3728.9 3440.8 3316.3
3.0 3575.0 3905.3 3559.4 3458.4
3.2 3693.6 4074.8 3646.6 3574.1
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Tab.2 Straightening experimental result of shaft with

single-edged crack

o Jic F. Ve Ve e B
/kg'mm ' /N /mm /mm /mm /mm

1 2.66 3038.0 1.95 1.95 0.10 0

2 3.18 3312.4 2.09 2.10 0.06 0

3 3.80 3620.1 2.26 2.26 0.03 0
4 4.10 3759.3 2.33 2.32 0.01 0.008
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