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Method of Drop Height Conversion considering Initial Velocity
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To prevent product damage by impact during transport, the drop height of the drop test was specified for each cargo mass and transport
handling level. The drop height must be equivalent to that in the field and should be determined based on transport environment survey
results. The three main methods for drop-height conversion are Free-Fall (FF), G-peak (Gp), and Velocity-change (Vc) methods. A
previous study considered conversion by FF method using a piezoelectric acceleration sensor; however, the drop height in falls with
rotation could not be accurately analyzed. Therefore, the present study proposed a method to accurately convert the drop height even in

‘rolling fall” cases by analyzing the initial free-fall velocity using a MEMS-type acceleration sensor that can measure DC components.
Results show that the drop-height conversion accuracy in rolling-fall cases is improved by considering the vertical component of the initial
free-fall velocity in drop-height conversion using the FF method. Moreover, the need to use a measuring instrument that can measure DC
components, such as a MEMS recorder, is shown to be desirable because using a piezoelectric recorder for drop-height conversion leads
to acceleration attenuation.
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Fig.1 Estimation Method of Free Fall Time
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Fig.2 Measurement Data Example of Drop

Test with MEMS Acceleration Sensor
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Fig.4 Resultant Acceleration on Rolling

Drop with Acceleration Recorder
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Fig.6 Rolling Drop Test(DER-1000)
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Table1 Conversion Results of Drop Test

NOT considering Initial Velocity

(unit : cm)
Setting Vertical Drop Rolling Drop
D.H. Con. Relative Con. Relative
D.H. Error D.H. Error
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ROARRBRIZE T 5% T S KM Z8E&E L
leEZOND,

Table2 Conversion Results of Drop Test
considering Initial Velocity

(unit : cm)
Setting Vertical Drop Rolling Drop
D.H. Con. Relative  Con. Relative
D.H. Error D.H. Error
20 22.1 +10% 23.6 +18%

50 52.6 +5% 51.4 +3%

19p1000Y
0za1g

5. 20 20.7 +4% 17.6 -12%
o
gz 50 51.1 +2% 51.3 +3%
[=N

w1
5 80 81.6 +2% 80.5 +1%

Fig.7 Resultant Acceleration of Rolling
Drop from 50cm Height with DER-1000
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Fig.8 Resultant Acceleration and Jerk
of Rolling Drop from 50cm Height with
MEMS Recorder

4.3 BHEICEIHE

PESRFEAM 5 70 & HBLETAG IE ~D AT I LY
BIHE 7% T2 365 1F 2 M3 3 2= HE st i v\ C
% EFES 20em OHEIE 32%. B FES 50,
80cm D H 1T T 27%I0 L. WIERE %2 B &
TH5ZLTHETESBEHRENKEICEFT
LI EBTND, B, BT E S 20em DY
B O 1 B ARk RR ZE A O SE B XL 50,
80cm DHED TN LR TREVWDS, i
FLEREI OB THEEETICL DR EREL LN
% (5.4 (2 TH#Hik) .

REVE T OY A X, BB E A~ O AT IC
L0 EBRFLERA ISR T B MR S E X
REL RN, U THREHE XA &
BRICEmWRER L oo, ods, HIBLARAN LIS
K0 EEAGLERFE O H FRA A HE 23 K & <
R50E, RBICH W EERGTE S, 6

B FRICHRBEMERENE TE S EEICRD X
FTRTTAERNTVWALED LRI SN S,
LRy, F#EiEEzRMT 2 28T,
PREIE T, MR FICHEORWE FE S
BENFRETHDLZ LB "D,

5. 5%
51 EMTHEEBRICKIEE

W O R 3 FE R AT 1213 B W 0 1 TE B B 45 R
Z 76 B WP T B AR 4] E T o B Ao s R
B 21T 5 72 (Y% T
TEWABMAETOILERS D, Z 212, FHiR
10 = 0[rad] 7 50 = fy[rad] F TO R#EZIZ FEF
HEFT [s]i. X (6) v (29) 1TkE 5,

g v

v |29(1 —cosb)
Frink /7 (26)
dt _ r 97
do 2g(1 —cos8) @7
6o r

N B S ]

_ Lfe‘)L 29)

- 2gJ)y V1 —cos6
X (29) KO TIHEEGEEERATEKET D720
HEAEOEBICTEDORKE A DE

WEERHE 2 FAEST DML ERH L, —J7, WikH
B EMERBROL I —FErHns L
NEFEITHY ., LHFAEOHICTEFRT D &0F
RS2V, 2O, & T IEE Y &
AR 2 7ok, IR O EY O K KD
EAT T 2MEICH T2 HBMAEHE L L RBE%
TRBREERO L, FHEIT— 2 X0 L
T AT BRI L ORI 2 7 L N U 7GR
MELTT7L—LREZRETDILEND D,
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SRR R B, Yy — 7 AT TR D
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53 EEXRLHEITORRE
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s 225 T B BRI A4 00 BB 35 W T I EURR
PEIC X0 IR EE AR T D, JE BRI
AL - EEEICRFET S0, EEDIE
FEEr o VIZBWTCE—OT7 LI X LIZTH
HWEEZMM T2 L IRETHD, £,
Fig.3 ® & 5 23 HRREIERE T L O5E. HH
TN AT oD 1 B IR oD A N 3 28 b B B KA
FEEOEBEMIZE W T—ELA, [BIE T 5 R
L (29) X0 B8W~Fiko 5 RIC 4
D72, B STEA R & VI EO0NE R R
WREL 72D, LEXD, FFIEICK D% T @
S Z HEY LT 2 WA TV 2k
EFICIZ. MEMS & ¥ & & S iE E R E &
ot r P E2ERTLZEREELLY,

54 ETEMICKIETEIHE
WY FRERE AW E T S BEICLER
IR JE Vo, K OB B FRER X e 7 1 =Y
DA THENT RIRETZ 8
MIRDO%E TEITIC LD B MK FRMASZE
BLTWARW, 2FD, A—ESEhbD%T
Thiv, % FTHEROEK T & Wik .omo

ZOTNITY XA

Vol.29 No.5 (2020)

S /NN A O N AR S ATTRR /RN ST
OHEREL Y RE T IE, B B & TR
F<20, BTFmSMmESEN NS D,
DEEYETHRREIIEETEIU LTS
LMBERHDO, B TRBROBRIT, HERK
TS KEE (BYONEERER R &N
HERroE) 2% Ve SHERBRICNZ-E
ZRBE S IR R v (Fig9) o

Fig.9 Maximum Error of Drop Height for
Collision Location

55 MEEMRFTRV FF EDORE
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