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Effect of Marine Atmospheric Environment on the Properties of
Envelope Protective Materials
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(Southwest Institute of Technique and Engineering, Chongqing 400039, China)

ABSTRACT: The work aims to explore the performance degradation law of aluminum-plastic envelope protective materials
under long-term storage in hygrothermal marine atmospheric environment. By optimizing the layer structure, new envelope
protective materials were prepared with SiOx evaporated biaxially stretched polyester film as the outer reinforcement layer and
PA6 coextruded EVOH biaxially stretched film as the inner reinforcement layer. Then, storage tests were carried out in the
warchouse and shelter of Marine Atmosphere Environmental Test Station. By testing critical properties such as water vapor
transmission, oxygen transmission, peeling force, breaking force and surface resistivity, the time-performance effect curve was
established. Meanwhile, the internal humidity curve of materials and corrosion state of carbon steel disc were recorded, so as to
evaluate the effect trend of marine atmospheric environment on the performance of envelope protective materials. After 180
days of storage, the water vapor transmission was still less than 0.3 g/(cm?-24 h), the moisture resistance of the self-developed
new envelope protective materials in the shelter storage and warchouse storage environment were improved by 29.8% and

31.5% respectively, and peeling force and breaking force did not decrease significantly and surface resistivity was at a range of
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10° ~ 10" Q. By reducing the interaction between moisture molecules and outer enhancement layer molecules, the barrier ability

of the envelope protective material can be effectively improved, which verifies the scientific nature of the multi-level moisture

transmission concept.

KEY WORDS: marine atmospheric environment; envelope protective materials; storage test; water vapor transmission; shelter

storage; warehouse storage; multi-level moisture transmission; long-term storage performance
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Tab.1 Main differences in the layer structure of three types of
aluminum-plastic envelope protective materials
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Fig.3 Variation of water vapor transmission with time: a)
shelter storage; b) warchouse storage

HE 4 a7, 3 Rl R AR R B R E
A7 FsF [) P 338 am 5 A+ B0 S () AR AL B, (HLA
EXWM BT A TR A RS R AR A
A, XF 3 A EB MR B R E LR 2 PPV A4
17T Bt st ) 388 0 ) AR AL AT e R A . SRR, 3
Tt 5 B B b R BB SR — SO AE 0.004~
0.008 cm®/(m*-24 h-0.1 MPa)J% 5 b7}, X FEWH T A[H
TP A7 A 358 % 25 B 470 b Ak BHL 420 RE 7 19 T Dok A R
KU, T RIS e iy B e ) A8 2,
EVOH 5 WABCYIR v, IR T AFE &R Ak
(35 FRIEAR/NT B =5, B A R0 ] 240035
ARILTFEA 2R, RN, 3 FhEEI R
ASE TR/ T 0.122 em®/(m*24 h-0.1 MPa), i
J& GB/T 21302—2007 (25 FHAE AL . 4558 W) ) X4
PG A X R R it e — B B R PR
2.2 Nh=iEeE

ARIXFEBT 3 FE BRI R
A7 180 d J5 Hbir 1y Al 8 Sy iy Asfb ke, S5 5 an &l
5 R 6 ftn. HE S A, 3 Rl &R AR K
FIBEE W AF I [R] A HE M I & H B EH 2 A RRAIG, ELE A
KEAZE NS, 76180 d MITAAHIN, 3 F
MOEHS LW 1A /NF 100 N/1S mm, i & GB/T
21302—2007 (A FHE A 450 ) X 4shn

Fig.4 Variation of oxygen transmission with time: a) shelter
storage; b) warehouse storage

Wi F1— 2 BRI, T L A LR 245 3 FhE A
Bl 4P A L B B DN ) H KT 7353304 146.19 N/15 mm,
138.95 N/15 mm. 141.69 N/15 mm, #JIGH% a7 K7 /1
43914 118.43 N/15 mm. 103.28 N/15 mm. 128.64 N/
15 mm. 23t 180 d I AEII)E, Al 2#7E 2 R AF
IBE N R PSRRI RS S, F W AR RN
WA REE T R0 19T [ B /)N, AR R IV AR IR B
T, Gh By LT AR A X AT e B O A
MRVE Gad i, S MERT, S+
BRI L E B HES , X o4 B E AR N R
SREE. [WEE, T Sio, B AR, fmaEs
YEHF, BOPET & & M B ALY E ST
Har, XEFAL BOPET B & BRI, Hit A filHE
Bi7 37 o4 RL G\ 1) 7 W7 ) S g AR T TR R . R
PAG/EVOH/PAG6 i 4E 345 558 Ik T BOPA JEIO) Jif
DL i 9N R RLEE 1 25/ F B i 2680 T 8 77 i . Sio,
5 BOPET M R MAF LR INES & 1, v LUK
G AR PO 2Rk R e AR, SiO, fig M i
sk, DRI A ) 2448 1) 437 7 F7 5 1 A I 1R B
o KRR AL | AT T BB T Sio, Afk
Mefb bR, FAEfE PN SI/ER T, SiO, 7 BOPET
Oy TEI] P2 A g R BT kA A BB 1) R 7 A R
SR, DRI ] 240 ) o W T AR R dpe . 1925
F PA6/EVOH/PA6 i fESLEF I E A3amiER, Hl
VLT 7 TR PRI A7 52 30 T ) R A e Wl T B



B2 H10H WEE, S5 WEVERAIREX S E G AR RE R R <135

165 | —=—TiE Yl = TE B
EL Tl LD o LI 1#4AEETAD
£ 150 IR 2HGAI o SRI2AEE D
N 35t N
R 120}, e,
) 120w g L Wit n
ia
105
100
90 v 1 1 1 1 1 1
0 30 60 90 120 150 180
) /d
a RN A
165 L =T Ghi o i A1
—o— R AT o EL R LA 1)
£ 1so Bl2#hE - B 204
© 135+ ——o—
g oo
.R | e e .
= 1200 ", s i)
2 | e
105 e
100
90 Lu : : : : : :
0 30 60 90 120 150 180
e E)/d
b i FEAF

K5 BT g B[R] 28 a3
Fig.5 Variation of breaking force with time: a) shelter storage;
b) warechouse storage
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