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Abstract The errors of DST-17 stress meter were analyzed by using compared with standard sample. The experimental
results indicated that the number of angles has little influence on the fluctuation of measurement errors, but the measurement
errors decrease slightly and finally tend to be stable with the increase of the number of angles. However, the diameter of
collimating tube has obvious influence on measurement error of residual stress. The measurement error and error fluctuation of 1
mm diameter collimating tube are large. The measurement error of 2 mm diameter collimating tube is basically the same as that of
3 mm diameter collimating tube. The measurement error of SDD detector is smaller than that of linear array detector. The type of
detector has little effect on the error fluctuation.
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Tab.1 Partial parameters of measured materials

g AR ZE - oy ignnin] Lot ; R g _
Material Crystal RAT% F{{ﬁﬂi’: Diffraction 20 7‘52 ME X107/ Sy P x1076/ Kﬁgﬁ/ Zy/
science structure adiation Hter chip plane MPa MPa 4 pm
PR LSS sy
Ferritic steel Body centered CGrK, v 211 156° 5.81 -1.27 -318 5.8
and cast iron cubic
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Tab.2 Number of angles and division of angles
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Angular L
Angle division
number
2 0° 45°
4 0° 24¢ 35° 45°
6 0° 19° 27° 33¢ 39¢ 45°
8 0° 16° 22° 28° 33° 37° 41° 45°
10 0° 14° 20° 24° 28° 32° 35° 39° 42° 45°
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Tab.3 Error comparison of number of different angles

55 (i) W 2R ZE 4R 2 6 AR 2 8 M IR 22 10 AR LR 2
Measurement Measurement Measurement Measurement Measurement Measurement
times error/ MPa error/ MPa error/ MPa error/ MPa error/ MPa
1 8.1 7.5 6.9 3.3 3.3
2 8.8 8.2 4.4 4.5 7.0
3 7.6 5.8 5.8 6.4 5.5
4 8.5 6.9 4.2 5.3 5.8
5 6.6 5.8 3.3 6.2 4.6
6 8.6 8.9 7.9 5.3 5.1
?f/]i(fﬁé‘ . 0. 764 1. 160 1.612 1. 040 1.123
Standard deviation
S 2 A
25 1 8.0 75 5.4 5.9 5.9

Mean of measurement error/MPa
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Fig.1  Error comparison of number of different angles
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Tab.4 Error comparison of different collimator diameters

N I mm #EHE 2 mm FEEE 3 mm AEEAE
550 il N N S,
BORME e s it
Measurement
times Measurement Measurement Measurement
mmes error/ MPa error/ MPa error/ MPa
1 7.9 2.8 2.3
2 12.4 6.3 8.5
3 14.7 5.4 5.8
4 10.5 5.3 4.5
5 7.0 4.7 7.1
6 8.2 4.7 6.3
brifEZE
Standard 2.723 1. 069 1.950
deviation
D52 3 (E
Mean of 101 49 53
measurement
error/ MPa
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Tab.5 Error comparison of different detectors

2R AR a5 N R 22 R g IR 22
8§ vl LRI AR 2% SDD R 2 i 25

M LG Measurement Measurement
casurement fumes error/ MPa error/ MPa
1 12.3 9.3
2 10.6 9.2
3 14. 1 4.0
4 7.9 6.2
5 11.6 5.3
6 8.1 3.0
bR
Standard deviation 2.220 2.422
W R 2 A
Mean of measurement 10. 8 6.2
error/ MPa

FESEBREGIN b A I B 2% PE TR P AR 45 4
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