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Fig.1 Schematic diagram of accelerated random vibration test
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Fig.2 Finite element model of product and concerned points
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Tab.1 Product dimensions and material parameters
g /%% /5 /mm JEEE /mm R/ (kgem ) A EMEETE X/ Y/Z )5 )/ MPa
7 i AME 300/200/150 5 1130 0.34 2320
R 60/20/20 1140 0.28 8300
JREER 43 20/20/30 1140 0.28 8300
L R R 20/40/40 7850 0.3 200000
Rl 500/350/20 7850 0.3 200000
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Tab. 2 Parameters &, and y (R*=1.0000) under band-limited white noise excitation

e A a y al/Bly
B AL 2.1761 2.1870 1.4751 1/1.0050/0.6779
B B A2 4.1060%10°° 2.6790X107° 7.4711%x107* 1/0.0653/0.0182
HEAEAR A B A3 6.6741<10°° 8.3069 10 * 6.2850< 10 * 1/0.1245/0.9417
A B AL 2.7058 X107 2.2014 X 10" 2.5997 X107 1/0.8136/0.9608
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Fig.4 Relationship between the equivalent stress response of concerned points and the uniaxial excitation of band-limited white
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Tab.3 Power spectrum density of band-limited white

noise acceleration excitation

ER Ui ie /(g?Hz ) Gy /8
1 0.001 0.5196
2 0.002 0.7348
3 0.003 0.9000
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Tab.4 Time compression ratio for b =4 calculated by two kinds of methods under band-limited white noise
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. . o . B R4 T,/T, (s=2,3,4,5)
K L 9% 97 KA 9% IF LAY
Tz/Tl T;/Tl T4/T1 TG/TI
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- PR
FE T IEVE B 0oy ome 0.2500 0.1111 0.0625 0.0400
%%ﬁ;,ﬁlﬁ AL e
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TRECR AL
FF TR 0oy e 0.2298 0.0744 0.0287 0.0124
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- PR
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Ej)?’éeﬁ:{jﬁ TSR P R RRRRRRE
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T \
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E*},{f‘;{jﬁ N TR PR RRRRRRRRE
H T A G 0.9995 0.9991 0.9988 0.9985
AR
BT R 0 0.9995 0.9991 0.9988 0.9985
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Frequency/Hz
Fg1 B2 g3 BG4 RS
1 0.00000625 0.0000125 0.000025 0.00005 0.0001
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16 0.00125 0.0025 0.005 0.01 0.02
40 0.000125 0.00025 0.0005 0.001 0.002
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200 0.00000125 0.0000025 0.000005 0.00001 0.00002
Gy./8 0.2144 0.3032 0.4288 0.6064 0.8575
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Fig. 5 Relationship between the equivalent stress response of concerned points and the uniaxial excitation of ASTM spectrum
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Tab.6 Parameters &, and ¥ (R*=1.0000) under vehicle spectrum excitation

KT i a B y a/Bly
R E AL 1.6859 1.6943 1.1428 1/1.0050/0.6779
B E A2 3.1811X10°* 2.0775X10°° 5.7881X10 ! 1/0.0653/0.0182
SRR B A3 5.1707X10° 6.435710 * 4.8692x 10 ° 1/0.1245/0.9417
RO B AL 2.0963x 10 " 1.7055X10 2.0141x10 7 1/0.8136/0.9608
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Tab.7 Time compression ratio for b =4 calculated by two kinds of methods under vehicle spectrum excitation

B 4Rt T,/T, (s=2,3,4,5)

Ko AL 97 57 S I 57 AR
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T —— A e e
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.................................................. it N S B O 8
B N A BT KA G e 0.2500 0.0625 0.0156 0.0039
iﬂﬂiftﬂiﬁ A3 ............. *E‘ﬁ%‘lﬁ .......................... %ﬂ:%ﬁm(;rrn\0981909568 ............ O 9224 ............ O 8759 ......
BT X AE 4 00y e 0.9819 0.9568 0.9224 0.8759
T — e
b A e BFXiEfoyn 02500 00825 0056 000
T TR G 0.9998 0.9996 0.9992 0.9987
= S AL Oeqims 0.9998 0.9996 0.9992 0.9987
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Random vibration fatigue curve and accelerated vibration test

technology of transport package

WANG Zhi-wei"***, LIU Bo"***, WANG Li-jun"***
(1.Packaging Engineering Institute, Jinan University, Zhuhai 519070, China;
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3.Key Laboratory of Product Packaging and Logistics of Guangdong Higher Education Institutes, Jinan University, Zhuhai
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Abstract: In this paper, the relation between the von Mises equivalent stress at the concerned point and the root mean square of the
excitation acceleration on the transport package under triaxial random vibration excitation is derived. The equivalence between the
stress fatigue curve (¢-N curve) at the concerned point and the vibration fatigue curve (G,,-T curve) of the transport package is
certificated. For the two types of damage and fatigue models commonly used in engineering, that is, the Basquin type (power func-
tion type) and the exponential function, the corresponding G,,.~T equations are obtained. The time compression ratio of accelerated
random vibration test for transport package is given based on the G,,.-T curve, and its validity is verified by the finite element analy-
sis of product model. As the acceleration is easy to analysis and measurement, the accelerated random vibration test technology for

transport package based on the G,,,-T curve has application and development potential for further researches.
Key words: random vibration; accelerated vibration test; transport package; vibration fatigue curve
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