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FIHL 8 (scanning electron microscope, SEM) :
Phenom G2 Pro %, fif 2= Phenom-World BV 2w 4 77,

BREH TR, XLW(L)-PC B, TG 3%
B PR A FRA Fl A ™
1.2 %% PE Biig#EMH&
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Ik HARA
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Table 1 Spraying process parameters

FESs W) /MPa MR % /Hz ER /(gm)
1 200 2 10
2 200 5 20
3 200 7 40
4 200 10 70
5 200 15 90
6 200 20 110
7 200 25 130
8 200 30 150

T ORI IG5 2R A, K AT
[ E FAE 261 5 150 mm Ak, 345 E-S-PE A% ]
FE TR by FERVE IR B E DR )E, A ekt
A7, ffif3 E-S-PE i{FEAI A M BVE T, IR
T 5] 32 4, LRI A B I A R i o
G ot i RS R A A B AR, 531 2 i
() EVA I PE B iE 360 K}, 124 HE-S—PE ( heat
treatment EVA spraying PE ) .
1.3 7% PE Biig#MEIMFRA

1) SR FH B 82 DR B30/ ) 8 52 36 AN 43 500 I 7 25 1
PE. E-S-PE 5 HE-S-PE 2 [u] ) BE4E %L, F5 5
25 11 PE Z[a] W BERE PR BI0E s BB IR 251
PE 5 E-S-PE/HE-S-PE 2 [f] fif] JE& 8 [K %3] hy B i
FEEIRB; B S5 Wik %E i E-S—PE 22 [b] il B8 22 R %
5 HE-S-PE Z[A] (1 EE S PR E0 ok ST BE PR DA, 3
FERSF M 75 mm x 200 mm. 63 mm x 63 mm, &%
U e A AR BB (B 2 R . 25 1L B B X
T BE S LB LN TR 1 TR

—( 2% [APE5E-S—-PE [1i) ‘

RPN B

—‘ %% APE 5HE-S-PE2 | ‘

A swEste-s—pE2

ST RS A

_‘ L2554 F SR HE-S—PE )

1 ZH. SEENEEREYEXE
Fig.1 Definition of blank, single and

double friction coefficient

2) SR B o A P B i B 9 AR b T
Lt AR TR ERTIA ] %5 E-S-PE 5 HE-S-
PE B AAE, 5 KR 5 000 fi0L5E

3) kM7 e 5 #L 53 T E-S-PE 5 HE-S-PE
B Sr2AbERE . SRR 50 mm, TEFE S mm, fifpik
X 50 mm/min;

4) FRAEE RIS R, SRR SR,
TR RE RS PE I RA R BhE5 R . Il
BT s BENIEERGRAE Ay 5 AN, TR
RIEEEE A 10 mm 39 10 mm x 10 mm R4, J] F%)
IR VI 2 PE BRI HORHER T, AR5 SR ] 3M600 Y
JR RGBT A% X (e B AR e 2 min) I
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Table 2 Bond strength level standards

w4 ASTM Z54%
Te#VE 5B
HIFETHRTR (0, 5%] 4B
BT RCR (5%, 15%)] 3B
FIFEHFLR (15%, 35%)] 2B
FIFEHFLR (35%, 65%)] 1B
HIEHFLR (65%, 100%) 0B

2SR5

2.1 BBV RRAEVRR

WM E<25 1] PE. E-S-PE Fll HE-S-PE HUZE 1A 22 W
FESANE 2~3 i, K 2a F1 3a %511 PE AL I
FWIEH, b B ATz b R i L 53t
HA—EHE. Kl 2b~e A& 3b~e 73 HEMmHIRE N
10, 40 , 90, 130 g/m” i) E-S—PE F1 HE-S-PE [ % Ifii
FIEH, HENH, KBRS, BRI T
40 g/m’ FIBTIE MR T EVA #0565 IR AN 220k 45
P 5] 55 F PE SEM3R1HT, XOKUR B T 4k
FMPHIRERE ; M@ Bl 40 g/m’ B, NiZZ5 558
R ZJZMRGER . AP IS, 2T 40 g/m® (1)
WAL T SRS ST AR () IR 254, bRk T AR RS
BE—EHEN s T T 40 g/m’ (AR T U R
REGEJHOIR A R 25K, % 25 A0 2 B S i 1 48 o i 4
%, HaPEARIAR R RS A

a) 2 PE b) 10gm’ c¢)40g/m> d)90g/m’ e) 130 g/m’
2 ZTAPE E-S-PE XEAEMHEHEE
Fig. 2 Blank PE, E-S-PE, surface macro-morphology

2lesal]
¢)40g/m’ d) 90 gm’

e) 130 g/m’
3 ZAPE, HE-S-PE RAEMRKRE
Fig.3 Blank PE, HE-S-PE, surface macro-morphology

a) 251 PE b) 10 gm’

22 FHEEREERSHT
& 4 5 E-S-PE 5 HE-S-PE . [aj JE& $8¢ [K] % bifi
EVA B4 e A E
0.7

static friction coefficient
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a) HEES IS
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quantitative/(g'm=)

b) BlEEEE %L
4 E-S-PE 5 HE-S-PE B EEREL
B EVA BREETLESHE
Fig.4 Tendency of single-sided static friction coefficient
and dynamic friction coefficient of E-S-PE and HE-S-PE

I 4 R, Bl WU E i 3, E-S-PE
5 HE-S-PE WYL, ShEEE N 2% ETHE
TR T /NG B Sh i ¥, H HE-S-PE [ 5L
T, SN A = T E-S-PE (9. MWK E i
4 40 g/m® B}, E-S-PE 5 HE-S-PE (JILH#E . SEE
PR IR B8 KA, IR E-S-PE 5 HE-S-PE Y
BT EE 52 R B0 90 R 0.532, 0.641, AL B EEE A
By HIR 0.455,0.499, 2225 1 PE Mk, shEE#E
BRI (0.207,0.159) 1Y 3 5.

Y 2.1 XA T S 43 B ol A1, B A
HIEIN, PE b3 MDA B 2R T
JFgE EF . EJE FRIMETRE M. B,
E-S-PE Y HE-S-PE 1 #5548 [X] $ic K% 2y JEE 462 1R %%
WAHN I S ARG b RS, IRmER
JE Y HE-S-PE I, HHA e Hhy 528 SRR 22 4R
SERE AR Ry AR EE R, i B TATREDRE B — 25 1,
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b) SN
5 E-S-PE 5 HE-S-PE MEAEEEH
B EVA B EETLEHE
Fig.5 Tendency of double-sided static friction coefficient
and dynamic friction coefficient of E-S-PE and HE-S-PE

HH S R, BEF WA RN, E-S-PE 5
HE-S-PE WAL, 2l BE4E D A0 Ak i 44 5 L L m
H. ShEEIRE SRR EARRL, HRE FTHE TR
T /NTE B sh i %, H HE-S-PE i 8UE # .
BB T E-S-PE, Hs( R 5 2.2 M .
1M 24 155 94+ & & 70 g/m” i}, E-S-PE 5 HE-S-PE
MBI, Bl B R BGA B R, i E-S-PE 5
HE-S-PE 1Y AUIH B R A3 70 1.160, 1.184, 24

s 11 PE BUHFEEE AL (0.207 ) 19 6 £ AU 3
JEE S REC 510 0.587, 0.610, 24545 11 PE XA Sl FE
% (0.159) 11 4 1%,
24 ZRENEMMERRE

[l 6 24 E~S—PE 3K I 4% J2 O W7 1T &1 el KT AT
1, E-S-PE FRIHIE IR Z 5 I B Z [BDRE 25 A
SEAE, APTERRIMAERR, X B N 7Em iR A,
I ALk ) ey e A 2 el I I R 22 A VR 21, 4
S P A ) = S A, YL LK PE M
R et A B R 2250 R T IR TS, BT DA &
AR, fAAE4ER. K 7 8 HE-S-PE EIfiR)Z
WOUMTTRT . B AT 01, HE-S-PE 3 #UA I8 2
5K PE MRS A 5%, JE A BUE IR O AL
I PE )25, X ERPR AR A B R,
¥R T PE JE MRN8 i HA e iR s AL, 2wl
PRI R, PE JEAERME, P il AR K
IFAEFURAL R AU INEL R, A SRR O, ftd
AT LAWK 35 AT DS R I 2 I R A o B

a) li‘ﬁm 1
6 E-S-PE REASEHEE

Fig. 6 E-S—PE surface coating cross-section

b)) W 2 ¢ ) Wi 3
7 HE-S-PE REHEHEE

Fig.7 HE-S-PE surface coating cross-section
2.5 NEMEERSHIT

P4 8 Jky E-S-PE 5 HE-S-PE AYH7 R (tensile
strength, TS) Fl1Z4 K fH 4 % (elongation at break,
EB) [l EVA WiRE e b el hEnl g, g
W VA € HE BN, E-S-PE 5 HE-S-PE Y i fift 2 Ji
LT AR RAK S N R, H HE-S-PE Jj%
PERE T RE SR o 3 F2 2P 7 i P rp P I e
R R, MY PE LM R BT, & PE
T, GRS PE SEM I E S AERUNE R, X

a) Wi 1
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IR T PE b 2100 5A el . SFaeahty, Fimi
PREFE , O I E P IS HLBEE WOASCR N,
PRI 22 1) 55 BE R RS A, (i PE JLJR MR i
FEAE R R TGN, 7 AR I R R At B = 4
i, It E-S-PE [ J12-EREAN BT T
ZPUE LS , HE-S-PE R 1 A A IS — IR,

PE JEM it — Ak, SaHUsIIZ A PE )2, K 7
Jin, X% PE JEM R MGG ok 2, N g d
MG, S2ErERe it N SR
v, APRIE HE-S-PE i 112k RE, Hobl 4 i miis
ERANEL

12

11

10

TS/MPa
o0

4
-20 0 20 40 60 80 100 120 140 160
quantitative/(g-m2)

a) fufiism i

650

600

400F

350 1 1 1 1 1 1 1 1
=20 0 20 40 60 80 100 120 140 160
quantitative/(g'm?)

b) W iR
8 E-S-PE 5 HE-S-PE hif§lafER
HEKETLERE
Fig. 8 Tendency of tensile strength and breaking
elongation of E-S—PE and HE-S-PE

26 REBEZRSHN

%3, 4 4354 E-S-PE 5 HE-S-PE #U# IR i1% )2
FhaR B E R, RRFA, FEE EVA B E R Y
Hahn, E-S-PE MR TH VA R 1R 2 8 BE 15 R 45 0 B 1Y
Jn, T HE-S-PE %645 50 8 S g4t 48 4B &

DL RS, 0k 2D A YA f AR, A IR
22 (R FEAATR I FUA DN, 32 3T b vy TR UM
WK, MY PE FLRIE AR RS A B AEAE
ZERE, WK 6 i, DRI HERSE R AR, RME)Z
FIE IR . BRI E BB, PRI 22 1%
FEFRFRIGRE, 52 ST b g J AR B0 Al S ik
/IN, B-S-PE KIHZ 0% RERIEREIE N, P R
22 SRR R B AR BSOS RE 4 A
Wit K o HAHAEIES , HE-S-PE #4725l
TR IEICHEA PE =, AT AR K, DR
TP I T J = Rk Al o B R eI o, 3R A= LF-
FIEIG, B 7 WUEN T — A

®3 E-S-PERAABREEREBEFAR

Table 3 E-S-PE surface hot melt adhesive bond

strength rating scale

ELR /(gm) JEJE /mm ASTM 254
10 0.264 1B
20 0.296 1B
40 0315 1B
70 0.369 3B
90 0.445 3B
110 0.476 3B
130 0.536 4B
150 0.533 5B

F 4 HE-S-PE RA#BRABHEBEFHR
Table 4 HE-S-PE surface hot melt adhesive bond
strength rating scale

ER /(gm?) JEJE /mm ASTM %544
10 0.204 4B
20 0.299 4B
40 0.284 5B
70 0.338 5B
90 0.429 5B
110 0.530 5B
130 0.524 5B
150 0.562 5B

3 i

ATl S P VR T 20 6 E-S-PE AR}, I
2R BVE R P BT 25T RS PE B (A HE-
S-PE, MRIEFIAEAATEILLFE5IL:

1) 23R il 45 (1) E-S—PE MRH A A 50K
LZARFNARA RN , A v A EEE DN 2
HBEBTRE BRI, B S ETHE T R
Fa T/ NGBS i, IR E i 40 g/m” I
R AHUE R T e P BV RO PE A R T
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Preparation and Properties of New Polyethylene Non-Slip Packaging Material

HAO Xihai, SHI Baoyun, XIAO Yingzhe

(' School of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Ethylene vinyl acetate hot melt adhesive was used as anti-skid coating to combine with PE packaging
film, EVA sprayed PE anti-skid packaging material (E-S—PE) and heat treatment EVA sprayed PE anti-skid packaging
material (HE-S-PE) were prepared after thermal spraying and heat treatment. The effects of spray quantity and heat
treatment process on the anti-skid performance, bond strength and mechanical properties of the composites material
were studied by means of scanning electron microscope, friction coefficient/peel tester, and intelligent electronic
tensile testing machine, and the optimum quantity of spray coating was obtained. The results showed that the friction
coefficient of E-S—PE and HE-S-PE increased then stabilized with the increase in spray quantity , and the friction
coefficient reach the maximum when spray quantity was 40 g/m’ and 70 g/m’ respectively. However, the mechanical
properties of the composite films decreased with the increase in spray quantity, and the mechanical properties of HE-S—
PE further decreased more than those of E-S—PE. Therefore, the optimal spraying quantity of the anti-skid material was
40 g/m’.

Keywords: PE; non-slip packaging material; EVA hot melt adhesive
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