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FAIL URE ANALY SIS OF MICROACCEL EROMETER
UNDER IMPACT LOADING
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Abdract Sock-reddibility is a mgor peformance index for acceerometer. Drop ted is a dfective way tes for the teg of
gructures subjected to shock load. Thefailure nodesdof afolded flexure micro-acce erometer are verified by drop tes. Two typica falure
nodes are observed: conplete rupture or fragmentation of beams and diction between noving parts. Pseudo-gdatic and energy
congervation method are used to andyze the regponse o the gructure under this kind of inpact load.
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Fig.2 Siction of folded flexure to subgrate due to inmpact loading
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FHg.3 Three inpact directionsfor the
micro- accel erometer
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Tab.1 Experimental results with 1.5 meters dropping o thin beam
mv g Us y z
512 5120 31.2 + + -
556 5 560 32.4 - - -
524 5240 30.6 + + -
400 4 000 33.6 - - -
576 5 760 31 - + -
512 5 120 30 - - -
3.2 ( 154 m) 1.5m 3m
2 3
2 1.5m
Tab.2 Experimental results with 1.5 meters drop of thick beam
mv g Us X y z
464 4 640 30.8 + + +
546 5 460 34 -
573 5730 31.4 + + +
3 3m
Tab.3 Experimental results with 3 meters drop of thick beam
mv g Us X y z (©
> 30 3 200 74 R R (c) SEM o rupture near root
2 600 26 000 76 + + +
3400 34 000 58 + + -
>10 000 176 + + -
>10 000 100 + + -
5000¢g )
(d)
! ! (d) Mogt rupture occurring near the beam root
b 5
5 Fg.5 Dedructive gatus under inmpact of micro-accelerometer dructures
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Fg.7 Freebody dagram of various parts of the beam
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FHg.8 Internd dress didribution with time of the folded flexure Fig.9 Node postion digribiiicr near the built-in end
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Fig.10 Sress variation with time of nodes at root with different initid velocity (drop height)
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Fg.12 Sress vaidion of nodes at the root and
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Fg.15 Adheson between comb fingers
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