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ABSTRACT: Static compression test is carried out on the basis of orthogonal test to study the influence of the specifica-
tion, initial air pressure, temperature and compression rate of pillow-shaped air cushion on its cushioning performance, to
explore the primary and secondary factors influencing its cushioning performance under static compression test. A set of
test variables are obtained to make the cushioning performance of pillow-shaped air cushion good and stable, and an op-
timal selection method for pillow-shaped air cushion is proposed. An orthogonal test table of Ly = (3*) is designed by
means of orthogonal test, and then static compression test is carried out with pillow-shaped air cushion as the research
object. The experimental results are summarized and sorted out, and range analysis is carried out on the basis of which
synthetic optimization selection is carried out. The order of the influence of several factors to be studied on cushioning
performance of pillow-shaped air cushion is arranged by this method, so as to select a pillow-shaped air cushion with sta-
ble and excellent cushioning performance. Through the range analysis, the order of the factors that affect the cushioning
performance of the pillow-shaped air cushion is obtained, from the main to the next, namely the specification of the pil-

low-shaped air cushion, the initial gas pressure, the temperature and the compression rate. Then combined with the ease of
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operation of the test, the pillow-shaped air cushion has a specification of 100 mmx150 mm, an initial inflation pressure of

5 kPa, a temperature of 30 °C, and a compression rate of 100 mm/min. Therefore, a set of test factors which make the pil-

low-shaped air cushion good and stable are determined. The study shows that it is feasible to select the pillow-shaped air

cushion with the best cushioning performance synthetically by orthogonal test method, the results also clarify the se-

quence of the four test variables' influence on the cushioning performance of pillow-shaped air cushion, which can also

provide reference for the subsequent similar cushioning packaging test and design.

KEY WORDS: pillow-shaped air cushion; orthogonal test; synthetic optimization
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Tab.1 Factor level
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HHHE /mm J 5% /kPa °C (mm- min")
1 100x150 5 0 12
2 150%200 10 30 200
3 100x200 15 50 100
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Tab. 2 Test scheme
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1 1 1 1 1 AB,CD,
2 1 2 2 2 A1B,C,Dy
3 1 3 3 3 A B3;C;D;
4 2 1 2 3 A,B,C,D;
5 2 2 3 1 A,B,C3Dy
6 2 3 1 2 A,B;CD,
7 3 1 3 2 A;B,C;D,
8 3 1 3 A;B,C\D;
9 3 3 2 1 A;B;CoDy
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Tab.3 The scheme of orthogonal test
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1 100x150 5 0 12
2 100x150 10 30 200
3 100x150 15 50 100
4 150x200 5 30 100
5 150x200 10 50 12
6 150%200 15 0 200
7 100x200 5 50 200
8 100x200 10 0 100
9 100x200 15 30 12
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Fig.1 Pillow-shaped air cushions models
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Tab.4 Orthogonal test scheme and test results
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9 3 3 2 1 12.67 12.13 2.53

3 WEERSH

XHAR A R AT E BT, WK 5.

I3 5 R, S0 5 AL A AR — FR AR I R
UM X L 14 fie 0 7 5 W e A 53 T e DR g % S
AEIX 2 AME4R, L, e Ml =s et e o fiE
I, AL I AR ST R AT RS2 A d RN ) AL I E T B4
FALM R 2 ARG b PERERI I 47, TR AT JR 15
AR AR AT A D AL B 23 SR B AR R e AR SR v PEREAR S
RPN FE b o

SRR R 23 Al 3 T 45 I )5 P R A R i P R
MEFRHESI R D, B, A, Co HUILAIH, AR
ot H B S B A T 0 o HOR TR RE A A B R 2
PP RE 5 52 B 2 25 RS ST RS2 A KON T 4 PR
FENRHES N A, B, C, D, HULAIHN, ALAYA <At
AR | K TE HC AN TR SZ (18 B RN 7] 5
SO B B 25 SR B BE A IR RN BRSO B,
A, D, Co Mlbnlm, 7EARGERN, Bz Tk



¥4 FH1l IR, LT IE A IR f b T s A AT R 1 T i - 161 -

x5 HRERMESN

Tab.5 Range analysis of test results

s WEST A B C D

Ki 30,90 29.57 29.78  35.17
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