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Measurement Uncertainty Estimation of Simply Supported Beam Notched
Impact Strength of ABS
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(1. NO.59 Research Institute of China Ordnance Industry, Chongqing 400039, China;
2. Chongging Engineering Research Center for Environmental Corrosion and Protection, Chongqing 400039, China)

Abstract: The simply supported beam notched impact strength of ABS was determined according to GB/T 1043.1-2008.
The source of measurement uncertainty was analyzed. The evaluation method of measurement uncertainty was determined. The
uncertainty introduced from systematic errors of impact tester and vernier caliper was evaluated by type B evaluation of uncertainty;
the uncertainty introduced from random errors of determination was evaluated by type A evaluation of uncertainty. Combined
uncertainty was calculated with relative uncertainty, and expanded uncertainty was calculated too. The result of expanded
uncertainty accorded with the measurement precision described in annex B of GB/T1043.1-2008.
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Table 1 Energy absorbed by specimen when breakage

n 1 2 3 4 5 6 7 8 9 10
EJ/] 0.392 0.414 0.441 0.424 0.389 0.413 0.448 0.427 0.434 0.432
TG 5 R DL 10 R S R, AN e 1,:=0.006 20/0.421=0.014 7 (4)
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uy, =0.019 6/ /10 = 0.006 20 J
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Table 2 Specimen thickness

n 1 2 3 4 6 7 8 9 10
h/mm 4.20 4.20 4.12 4.20 4.19 4.13 4.20 4.15 4.16 4.18
THREAT 0 R LI h= 4.17 mm; 5 UCJRE 2 1=0.030 9 mm
RIS 22 5 (7:)=0.030 9 mm., 1,=0.030 9/4.17=7.41 x 10° (5)
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Table 3 Remnant breadth of specimen notch

n 1 2 3 4

6 7 8 9 10

8.17 8.08 8.12 7.95

by/mm

8.20

8.06 8.09 8.09 8.04 8.17

THEAS 2 Bl 11 T 4% 98 B 3 (E 5y=8.10 mm;
IR BARE R 22 5(by)=0.073 3 mm.,
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us=0.073 3 mm

us=0.073 3/8.10=9.05 x 10° (6)
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u,=19.0 x 10°=0.019 0
u.=12.5 kJ/m* x 0.019 0=0.24 kJ/m* (7)
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1) a,=12kJ/m*, Uss=1 kJ/m*, k,=2;
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Table 4 Precision of simply supported beam notched impact

strength (impact velocity 2.9 m/s)

kJ/m?
MR P S, S - R
ABS 13.48 047 186 132 521
ASTM E 691(1)
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ABS 13.44 045 190 125 531
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GF-PBT 854 060 129 1.68 3.62
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