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Experimental Analysis of Fragility and Damage Boundary Curve of
Oven under Half-sinusoidal Excitation
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ABSTRACT: The paper aims to obtain the damage boundary curve and the mechanical shock fragility of oven products
under half-sinusoidal excitation, to solve the problem of over-packaging caused by unreasonable selection of fragility.
Referring to ASTM D3332 standard and related theory, relevant parameters of the test were determined by pre-test. Then,
the product critical velocity variation measurement test and the critical acceleration measurement test were carried out
respectively according to the pre-test parameters, and then the damage boundary curve and the fragility of product were
obtained. The critical velocity variation was Av.=2.27 m/s. The first critical acceleration (Gmi1) was 72.939, the second
critical acceleration (Gm2) was 65.069, and the fragility (G) was 52¢. The damage boundary curve of the product was ob-
tained. The test results provided reliable fragility data for design of cushioning packaging, and a basis for the rationality of
the subsequent packaging structure design. Moreover, the product damage boundary curve and the measurement method
of mechanical shock fragility of the product itself used in this test can provide some reference for similar tests.
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Tab.1 Data of product critical velocity variation shock test
Gn/g Av/(m-s™1) /mm
53.17 1.39 260% 260x% 5 1
63.69 1.53 260 % 260x 5 1
72.73 1.65 260 260x% 5 1
81.73 1.76 260x260x% 5 1
91.25 1.87 260% 260x% 5 1
97.56 1.94 260x260x 5 1
106.12 2.03 260x260x 5 1
121.65 2.14 260 % 260x 5 1
124.84 2.22 260 260x% 5 1
136.07 2.31 260 260x% 5 1
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Tab.2 Data on the first critical acceleration shock test of products

Gw/g

Av/(m-s7)

/mm

27.49

33.23
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4.63

4.39
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Fig.3 Acceleration-time response curve corresponding to
product damage of the first critical acceleration test

2

80
70t
60

Gy/g
W
[}

1 1 1

-20 1 1 L L L L 1
30 31 32 33 34 35 36 37 38

t/ms

39 40 41

Fig.4 Acceleration-time response curve corresponding to
product damage of the second critical acceleration test

Tab.3 Date on the second critical acceleration shock test of products

Gm/ g

Av/(m-s™)

/mm

34.55

43.11

51.41

59.18
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67.42
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Fig.5 Product breakage
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Fig.6 Product damage boundary curve
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