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Experimental Proof of Damage Boundary Curve Evaluation Method
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As for the mechanical-shock fragility test method of product regulated in JIS Z 0119 and
ASTM D 3332, it is difficult to evaluate “Dependency on the velocity change” and “Reverse phe-
nomenon” that we have advocated. Accordingly, we developed a test method (Damage boundary
curve evaluation method : DBC evaluation method) that will be able to evaluate these phenomena.
In this study, in order to prove this test method experimentally, we conducted the mechanical-
shock fragility test according to "DBC evaluation method” using a video cassette recorder on the
market as a specimen. As a result, the practicability of this test method was clarified.

Keywords : Mechanical-shock fragility, Product, Evaluation, Damage boundary curve,
Experimental proof, Packaging, Mobile
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Table1 Mass and outer size of specimen (VCR)

Specimen Mass Quter size

VCR 2.67 kg 320X 255 X93 mm
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Table 2 Check-list of the specimen ahout functions and outlooks

Items of check-list
Functions Power, Play, Cue, Rewind, Stop, Insert, Eject, Screen
Outlooks Front panel, Top panel, Bottom panel, Circuit-board, Deck,

The other parts
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Table 3 Results of critical acceleration shock test

Acceleration AV Duration Functions Outlooks

m/s? m/s ms

199 5.51 28.2 OK OK

389 5.48 14.5 OK OK

596 5.39 9.66 OK OK

772 6.52 7.56 No power A gear pulled down from
the deck
Broken legs of a coupler on
circuit-board

951 5.38 6.16 OK for the OK for the other parts

) other function
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(a) The gear in the deck of VCR

(c) The accelerometer set near the gear
Fig.1 The gear pulled down and the
accelerometer set near the gear

mOFAENMEESL & OB 23k 12 684
m/s?, 844ms LHEHBENL,
aca (8.44) = 684 acp(8.44) =684 (2)

Vol.11 No.2 (2002)

(a) The coupler on the circuit-board and the
accelerometer set near the coupler

(b) The broken legs of the coupler
Fig.2 The broken legs of the coupler and the
accelerometer set near the coupler
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(b) SRS of the coupler on the circuit-board of VCR
Fig.3 Results of SRS measurement on damaged parts
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Fig.4 DBC of the specimen (VCR) for the each damaged part
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Table 4 Results of critical velocity shock test

Acceleration AV Duration Functions Outlooks

m/s’ m/s ms

1180 1.42 2.10 OK OK

1800 2.01 1.95 OK oK

2280 2.89 2.10 OK OK

2940 4.09 2.45 OK OK

4100 496 2.05 Nopower A gear pulled down from the
deck
Broken legs of a coupler on
circuit-board
A dressed face pulled down
from the front panel
The front part of the top panel
bended
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