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Development of Measuring System for Cushioning
Properties of Package Cushioning Materials
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Table 1. Specifications of designed dynamic cushioning tester

Type free-falling type

Max. specimen size (L)160 X (W)160X (T)3~100mm (max. specimen size 0.0256m°)
Weight of drop-weight; 1~60kg

Drop height 1~1500mm

acceleration .

' velocity, displacement (via integration versus time)
Supported mass 50 times the max. mass of the drop-weight

acceleration, peak acceleration, velocity, dynamic deflection,
static stress, dynamic stress, cushion factor, shock duration,
restitution coeff., strain energy, dynamic max. strain

[Note} ASTM DI1596 : (L)101.6 X (W)101.6

Measuring elements

Measurement and
Analysis

k. ASA A A

AZAAFoME 7HEE AFS HAaiA AFolHA 2ol U 3 H (piezoelectric) 7}
£z Al JSN-0012(10000G, charge sensitivity 1.0pC/G, voltage sensitivity 2.22mV/G)E
ArgEtRon, ASASE fsted AEEAYS dAHon Hd 60dB7HA FEo] stEd
Charge Amplifier(CAM67-1)9} ¥ 38l% 12bite] PCLAIS] A/D converter, 2 thF A 200kg 7}
2] Ae}7+5 3 AC motor, & g FH o) IMPagl oo A& (air cylinder)E& AH&3l4th.

agla 7hEEAe] 28434 235 E =ol28 A5 989 Charge Amplifier(CA
M67-1)o WA Z sl A~LE(lowpass filter)o] «1?& steglo] Al HHI} AXEgoj] 9
3 oxlg el YHH (Gaussian Type filtering) S &7 2 &3¢ o).

Table 2. Specification of cushioning test apparatus and measuring systemb

Items Specification Remarks
Accelerometer 10000G, 2.22mV/G JSN-0012
Charge Amplifier 20dB, 40dB, 60dB CAM67-1
A/D converter 12bit PCL
AC motor 0.1 ~ 7.5kw FR-E520
Air Cylinder 1MPa KCC AF 40B-S25
Solenoid valve 170 ~ 230V SYM SV-210
Air Compressor 8kg/cal, ZHP JD 20-30
Micro computer RAM 128MB Pentium I -350MHz

B A4YgAE AfLAS AC motordl 93 FEHA(FF-F AR HASEA) )
el IBsm, 228 gRel oJd 2829l Ao UUAE A5HRA LMo =
e 47k +H Afdaieln, 2930Ms 2o $ABA) 1Y A&=AN A
A5} AZTo) BHE o8 4 R 2HEE Axgold
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Fig. 1 Designed dynamic cushioning tester.

Fig. 3 Accelerometer fixed in impact plate.
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Fig. 4 Flow chart of the developed program for controlling the system and analyzing the data.
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Fig. 5 Main window for controlling the measuring system and processing the data.

-284-



Table 3. Basic equations pertinent to the cushioning properties

Items Numerical algorithm Unit Remarks
t
Velocity v= U(ﬁé’f() Gdt (ve=2V 2¢gH ) m/s | y=velocity change after
w contact
Dynamic stress 0,,= Z (Gt Pa | Gm=peak acceleration
- - Dp,=dynamic max. deflection
. .. : ! : f specimen
Restitut fficient| e= f ) - 0 ° :
estition cocticient, e ( 4 ngt)/( 0 Ggdt t=elasped time after contact
. t;=time at dynamic max.
Static stress 0y= % = —g—’Z Pa deflection
( ) ty=time at separated instant
Cushion factor C=- mt1) - between drop weight and
H+D, specimen
W(H+D.) . A=specimen area
Energy E= T ar - J/m* W=Wt of drop weight
: H=drop height
Dynamic max. strain| g, = D—I”' - | T=thickness of specimen
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