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Fig. 1 Schematic of DSCM system
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Fig. 2 Speckle of measured object
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Fig. 3 Contour of U displacement fields
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Fig. 5 Contour of V displacement fields
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Fig. 7 Contour of U displacement fields
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Fig. 8 Contour of V displacement fields
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Fig. 9 The original speckle pattern
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Table 1 The data of DSCM

Temperature difference 8 C 8§ C 9 C 9 C(102~93)C
Displacement & strain (102~94) C (102~90) C (102~93)C  Wind transition combustion
Internal time/min 18 38 68 106
w, /mm 0.007 3 0.021 0.16 0.19
u,/mm 0. 006 0. 005 0. 20 0.24
e /e 143 36 154 271
e,/ pe 22 29 24 65
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Fig. 11 Schematic of welding fixed point
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Table 2 The data comparison between DSCM and fixed poin

Circumferential . .
i Axial strain/pe
Picking strain/pe
condition Weld fixed Weld fixed
DSCM ) .
point point
First pick
S N ! 136 22 19
combustion
S d pick
ccond pIekub 54 30 29 25
combustion
First pick
ST PIERID 6y 146 24 20
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Application and Technology of Stress and Strain Measurement Based on
Digital Speckle Correlation Method

MI Hong-lin
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Abstract: The stress states are measured for hot wind furnace of balst in working and reliable data are
supplied for safety operation. Dispalcements and strains of shell of hot wind furnace are measured by
digital speckle correlation method (DSCM) in real time. Simultaneously, mark point method is also
adopted for measuring the displacements and strains of hot wind furnace shell in order to compare the
results obtained by DSCM. In the experiment, displacements and strains of circular and axial direction for
furnace shell are obtained successfully. And the results obtained by DSCM and mark point method agree
well. Through on-the-spot test, it can be concluded that the working stresses are lower than permissible
stresses under different working states for hot wind furnace. So the operation of the hot wind furnace is
safety.

Key words: Digital speckle correlation method(DSCM); Hot wind furnace; Displacement; Strain





