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Research on Cushioning Characteristics of Expanded Polyvinyl Alcohol

WANG Dong-mei, LI Yun, BAI Zi-you

(Shenzhen Polytechnic, Shenzhen 518055, China)

Abstract: Flat compression and vertical compression tests of dry expanded PVOH, scanning electron microsco-
py (SEM) inspections, and static compression tests of expanded PVOH after fully absorbing water were carried
out. The results showed that the cushioning performances of expanded PVOH differ slightly in different direc-
tions; its vertical compression characteristics are better than flat compression characteristics; dry expanded
PVOH basically loses its resilience after being compressed; the walls of pores of expanded PVOH are bent after
compression; the pores shrink and turn much more dense; its compressive stress-strain curve includes linear e-
lastic zone, plateau zone and dense zone; compression performance of fully-water-absorbed expanded PVOH
weaken significantly and its resilience improves. Therefore, expanded PVOH is suitable for cushioning package
of environmental-harmful liquid medicine or dangerous goods. In case of leakage from inner package, expanded
PVOH can absorb the liquid quickly, prevent package from liquid leakage and shows cushioning effect.
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Fig. 1 Flat compression stress-strain curve of expanded PVOH
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Fig. 2 SEM images of expanded PVOH
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Fig. 3 Vertical compression stress-strain of expanded PVOH

EEEET NRE PVOH WA KRN - EH %,
3SE 1 VA EBNEE,BAE PVOH M@ &
BRI SXEVTBEENIEXER ,XETESKAE
PVOH BR3LEWRIEEXR, B 4 248 PVOH

Ay

a P71 b i
P4 %@ PYOH 1 J5 Al sl SEM X HE
Fig. 4 Comparison of SEM images between flat

and vertical directions
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Fig. 5 Static compression stress-strain curve of expanded

PVOH under water absorption balance

RARIGERNRKEZSEZ TR, BEBX
DEREE; SEEREIND,EBRNRKEHNEBEBRE
BERRKERRK, B IERG, WE 5 NE 1 #T
R, OUBHABRIGERNXEEAEIHERE
BSS, IEARKGH AR PVOH &EMXEK , 58
BEENEsX,

3 &

W FASAKE PVOH Y E.HO A48T K.
SEM ,wmumun&m 8458 PVOH BB S K48
AL, BB IS8 (1) 28 PVOH 8Y4& P ER
HNIraAramigs-ra, 28 PVOH 89 E &
ﬂiil‘i“bﬂiﬂ%_jrﬁmﬁﬁﬁzll‘% (D)FHAEEPVOH
BEARETOEM ,ME SEMRFEEH, X8
PVOH 4GRS ESH B3/ BAEER
S, OHIBMNRKENEER O IHE A M EEHE R
55, 4B 08 IZR,
BB PVOH BN E M BERSIE, ORI R B
PVOH BFfRERSA@mABN RN S, BF T
SARBPVOH EBMENEZENRERME,ES

m 3

BERBETR(OEBRSRIANER, — Bl 5K
¥, &8 PVOH O MR WBCR AR, 5 LE N AR E S
2, Bit, 28 PVOH JUEANBE R RBIA B
BEEMR,

SEHK:

[1] CINELLI P,CHIELLINI J,LAWTON W,et al. Foamed
Articles Based on Potato Starch, Core Fibers and Poly
(vinyl alcohol) [J]. Polymer Degradation and Stability,
2006,5(91) :1147—1155.

(2] SR BRELME ARG . 55, 3R S EEC PVAD KA R BF
5e[J]. Bk, 2006,35(4) : 34— 36.

WU Xiong,CHEN Hong-ping, XU Peng,et al. Investiga-
tions of PVA Foam[]]. Plastics,2006,35(4) :34—36.

[3] HEHEZEZHE, FdME KRN -0 A2 5 i 3R 2
SRR AR IR R BE T[], 2R Tk, 2010(7) . 75— 79.
TIAN Chun-rong, LIANG Shu-en, WANG Jian-hua.
Study of Polyurethane Elastomer Foams with Long
Compressive Stress-Strain Flat[]J]. China Plastics Indus-
try,2010(7) :75—79.

(4] JRzam  S2L0 M, RE E 20 5 20T 68 A B A 1 OC R AT 5
LI T PE R4 - H A FF L. 2008.33(4) : 354 — 357,
SU Yi-sheng, PENG Hong-pu, XIONG Guo-hong. Study
on Polyurethane Foam Materal Constitutive Relationship
[J]. Journal of Guangxi University(Natural Science Edi-
tion) , 2008,33(4) :354—357.

(5] Hukatk. & Ho 2R 20 22 wobh b v 0 25 F 4 2 vl it 2R F 5%
(1. 3% T/,2007,28(2) ;42— 44,

LU Bing-lin. Research on Static Compression Cushion
Curve of EPE Polyethylene Foaming Material[ ] ]. Packa-
ging Engineering,2007,28(2) :42—44.

[6] GB 8168—2008, 2 mr HI fu % b ) i 25 J5 4 3k O ¥
[s].

GB 8168 —2008, Test Method of Static Compression of
Packaging Materials for Cushioning Application[ S].

[7] WANG Dong-mei, WANG Zhi-wei, LIAO Q H. Energy
Absorption Diagrams of Paper Honeycomb Sandwich
Structures[ ] |. Packag Technol Sci,2009,22(2):63—67.

[8] GIBSON L J, ASHBY M F. Cellular Solids: Structure
and Properties[ M ]. Cambridge: Cambridge University
Press,1997.



