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Automatic Measurement of Percentage Elongation after Fracture
of Beryllium Material with Improved Extensometer

LI Meisui, ZHANG Zifu, LI Zhinian, ZHANG Jiankang, LU Yige, LI Shurong, HUANG Xugang, DAI Yanming
(State Key Laboratory of Special Rare Metal Materials of Northwest Rare Metal Materials
Research Institute Ningxia Co., Ltd., Shizuishan 753000, China)

Abstract: According to the technical requirements of GB/T 228.1— 2010, the test methods of percentage
elongation after fracture of metal materials usually include manual measurement and automatic measurement with
extensometer. Because the testing machine could not clamp the extensometer with a gauge distance of 25 mm
purchased directly during the tensile test of beryllium material, in order to meet the technical requirements of the
standard for the use of extensometer, the blade of extensometer was redesigned and the test results were compared

with the manual measurement results. The results show that the improved extensometer could be used to measure

the percentage elongation after fracture of beryllium samples accurately

and rapidly.

Keywords: beryllium; percentage elongation after fracture; extensometer; blade; automatic measurement;

manual measurement
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Fig.1 Schematic diagram of shape and size of the sample
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Fig.2 Schematic diagram of clamping the improved extensometer
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Tab.1 The percentage elongation after fracture determing by two methods %
R T A} AP o 3] 1R 2% R i Ay A 4 3o 1R 2%
1 6.01 5.61 0.40 27 3.29 3.50 —0.21
2 2.71 3.00 —0.29 28 6.2 6.56 —0.36
3 3.84 4.15 —0.31 29 6.95 6.73 0.22
4 3.41 3.51 —0.1 30 6.13 6.23 —0.1
5 1.37 1.62 —0.25 31 6.47 6.57 —0.1
6 5.08 5.39 —0.31 32 5.89 5.76 0.13
7 5.44 5.52 —0.08 33 6.77 6.98 —0.21
8 5.46 5.49 —0.03 34 4.94 5.16 —0.22
9 6.05 6.20 —0.15 35 3.13 3.26 —0.13
10 6.59 6.58 0.01 36 3.12 3.17 —0.05
11 5.23 5.39 —0.16 37 2.74 3.02 —0.28
12 4.48 4.70 —0.22 38 3.92 3.99 —0.07
13 5.6 5.85 —0.25 39 4.59 4.58 0.01
14 5.64 5.75 —0.11 40 1.37 1.53 —0.16
15 3.52 3.60 —0.08 41 3.21 3.40 —0.19
16 4.88 5.02 —0.14 42 2.14 2.05 0.09
17 5.21 5.20 0.01 43 3.64 3.87 —0.23
18 5.49 5.48 0.01 44 5.07 5.24 —0.17
19 4.91 5.08 —0.17 45 1.31 1.49 —0.18
20 5.77 5.73 0.04 46 4.38 4.64 —0.26
21 2.33 2.46 —0.13 47 5.82 5.73 0.09
22 5.2 5.37 —0.17 48 4.99 5.00 —0.01
23 4.3 4.33 —0.03 49 2.08 2.23 —0.15
24 5.02 5.14 —0.12 50 4.80 5.11 —0.31
25 4.35 4.42 —0.07 51 4.08 4.18 —0.1
26 4.16 4.43 —0.27 52 2.98 3.02 —0.04
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53 3.46 3.71 —0.25 66 5.56 5.58 —0.02

54 4.50 4.68 —0.18 67 5.76 5.74 0.02

55 5.06 5.28 —0.22 68 4.71 4.78 —0.07

56 4.40 4.65 —0.25 69 5.56 5.89 —0.33

57 4.22 4.41 —0.19 70 5.17 5.21 —0.04

58 4.73 5.05 —0.32 71 4.56 4.62 —0.06

59 4.49 4.66 —0.17 72 3.08 3.27 —0.19

60 5.59 5.72 —0.13 73 5.17 5.34 —0.17

61 2.77 2.67 0.1 74 3.88 3.82 0.06

62 2.00 2.13 —0.13 75 3.95 4.20 —0.25

63 5.75 5.99 —0.24 76 5.31 5.55 —0.24

64 1.59 1.70 —0.11 77 5.73 5.95 —0.22

65 4.90 4.90 0 78 5.11 5.23 —0.12
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Fig.3 Macro morphology of beryllium

samples before and after fracture
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Fig.4 The scatter plot of A,; and A
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Fig.5 Single valued graph of A,; and A
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Fig.6 Boxgraph of A, and A
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Tab.2 Paired T test results for the percentage elongation

after fracture measured by two methods
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