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Study on Measuring Strain Release Coefficient of QT700 Material by
Blind Hole Method
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Abstract: The blind hole method was used to calibrate the strain release coefficient of QT700, and the most important
drilling step in the calibration process was improved. A high-speed drill (rotational speed of 90 000 rpm) and cylindrical
milling cutter were used to drill the hole. The results show that the cutting stress of conventional method is reduced and the
testing accuracy is improved. On this basis, the values of strain release coefficients A and B are plastic modified, and the

maximum relative error is reduced from 97.08% to 3.18%. The strain release coefficient and plasticity correction formula of
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QT700 material can be directly used to measure the residual stress of QT700 material.
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Fig.2 Schematic of QT700 strain release coefficient calibration
sample size
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Tab.1 Tensile properties of QT700 strain release
coefficient calibration sample
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E/GPa o, /MPa o, /MPa
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Tab.2 Loading force level
Fe n#Fr kN a3 /MPa
F 8.50 354
F, 16.99 70.8
F; 25.49 106.2
F, 33.98 141.6
Fs 42.48 177.0
Fy 50.98 2124
F; 59.47 247.8
Fs 67.97 283.2
Fy 76.46 318.6
Fi 84.96 354.0
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Tab.3 Tensile strain before and after drilling

S BT AR AL JE I AR 28
/kN g/"/10°  &//10°  &/'/10°  &/'/10° &£/10° &£/10°
8.50 227.750 -59.939 187.691 -48.291 -40.060 11.648

-97.657 -80.212 22.035
-147.395 -122.578 33.116

16.99 456.857 -119.692 376.645
2549  689.130 -180.512 566.552
3398 922527 -242.658 757.995 -196.817 -164.532 45.841
4248 1157.714 -305.818 949.164 -246.012 -208.550 59.806
50.98 1397.283 -369.669 1 137.857 -294.921 -259.427 74.748
59.47 1640.820 -435.881 1322.103 -341.019 -318.717 94.862
67.97 1904.654 -505.909 1499.524 -383.027 -405.130 122.883
76.46 2215.006 -592.324 1670.084 -417.144 -544.922 175.179

84.96 2688.588 -736.569 1875.576 -463.553 -813.011 273.015
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Fig.3 Strain curve before and after drilling
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Tab.4 Measured QT700 strain release coefficient

m#k g m R A PEH L AR A% B Tl AR L

/N /MPa &/10° £/10° A B
8.50 354 -40.060 11.648 -0.4013  -0.7303
16.99 70.8 -80.212 22.035 -04109  -0.7221
25.49 106.2 -122.578 33.116 -04212  -0.7330
33.98 141.6 -164.532 45.841 -04191  -0.742 8
42.48 177.0 -208.550 59.806 -0.4202  -0.758 1
50.98 212.4 -259.427 74.748 -0.4347  -0.786 7
59.47 247.8 -318.717 94.862 -04517  -0.8345
67.97 283.2 -405.130 122.883  -0.4983  -0.9322
76.46 318.6 -544.922 175.179  -0.5803  -1.1301
84.96 354.0 -813.011 273.015  -0.7627  -1.5339
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Tab.5 Stress error caused by plastic deformation at

hole edge
bR H o/MPa 1IN 71 o/MPa 1R 2% AT R 22 /%

354 349 -0.5 -1.55
70.8 70.1 -0.7 -0.96
106.2 107.3 1.1 1.04
141.6 143.7 2.1 1.46
177 181.7 4.7 2.63
212.4 2259 13.5 6.35
247.8 276.7 28.9 11.66
283.2 351.1 67.9 23.98
318.6 469.7 151.1 47.42
354.0 697.7 343.7 97.08
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Fig.4 Relationship between strain release coefficient and load
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Fig.5 The relation between parameter S and stress o
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Fig.6 The relation between strain release coefficient and
parameter S
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Tab.6 Stress error after plastic correction

PRAERFT ZEES A/x10° BAx10° BIERM | HIXFERZE

15
o/MPa  /(x10®) /MPa) /MPa) 7] o,//MPa 1%
354 0.1382 -04131 -0.7321 349 -0.5 -1.55
70.8 0.5497 -04131 -0.7321 70.1 -0.7 -0.96

1062 1.2809 -04131 -0.7321 107.3 1.1 1.04
141.6 23172 -04131 -0.7486 142.1 0.5 0.34
1770  3.7381 -0.4261 -0.7690 174.5 -2.5 -1.41
2124 57884 -04390 -0.7984  209.8 26 -1.22
2478 87796 -0.4578 -0.8413 245.1 27 -1.07
2832 142283 -0.4920 -0.9195 287.0 3.8 1.33
3186 259980 -0.5659 -1.0884  328.7 10.1 3.18
3540 583469 -0.7691 -1.5526 3504 3.6 -1.02
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