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Influence of molding process on the properties of packaging materials
made from waste corrugated containers

LI Chen, RONG Renhui, XIAO Shengling
College of Engineering & Technology, Northeast Forestry University, Harbin 150040, China

Abstract Experiments are conducted to study the effects of the forming process on the properties of high strength packaging
materials made from waste corrugated containers. The results are as follows. With the same degree of beating, increase of the hot—
pressing pressure can improve the tensile strength, elongation at break, and modulus of elasticity; Increase of the hot— pressing
temperature can only improve the tensile strength and modulus of elasticity. When the hot—pressing temperature is 165°C, beating
degree is 35°SR and hot pressing pressure is 2 MPa, the elongation at break is the largest. And the peak of burst degree appears at
the condition of 150°C, 27°SR, and 5 MPa. The higher the hot press temperature, the smaller the pressure and, the better the stiffness.
The results also show that in order to save energy and shorten the preparation cycle, a better molding process scheme uses 27°SR
beating degree and 165°C hot—pressing temperature, while 5 MPa hot pressing drying or 0.08 MPa vacuum drying condition can be
selected according to the specific demand.
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Table 1 Forming process parameters of the samples

Y5 THRE & bRt/ (gom™)  FTIKPE/SR TR C P S/MPa T ] /min
A PR 800 35 135 2.0 20

B PR 800 35 150 2.0 15

C PR 800 35 165 2.0 10

D PR 800 35 180 2.0 8

E PR 800 35 150 5.0 8

F PR 800 27 150 2.0 15

G PR 800 27 150 5.0 8

H BT 800 27 150 0.08 40

1 BT 800 35 150 0.08 40

1.3 FksEE ik Jio MR RE 5 AR A B B A k2 A A O, R ARk sR EE PERE

YUK IR I (LT BRI (LT HER 25 5ol E LA T4 | RO Z8a RO, S5 sk o B2 2 oA 52, #i2(GB/T 1539—
BIHESN I3 A A5G, Horp 2R 4RSS 5 1 IR/ R MR BORSEMEAT | 2007 ZRAR TR A 82 F) 00 5 ) 2R 4y 0 404 52 552 6, 45 20 4% 3B 70

ST I R B e B B A AR mmx70 mm FIREE 20 4, BB RE BRI kE 1 > 720 kPa.
RYERE T A8, A% 8 Y ), B i 5 4% 1.5 $EEM
BU5 AR, # B (GBIT 12914—2008 48 FI4THT 3K 5 B 14 Il FERE AR TE— B 2 NV 4 35 mm AYURESS il =

EVHAT IS R B(GBIT 450—2008 4% FATHIREE 1) 7 B 1S AgHT 7 (AL mN) o JE P 2 A B AR Tt 25 i B 1)
TOREGRR [|] L 16 S AN A2 YHRRE , R 150 mmx15 mm BY%E Fabr , t RERE 1] 42 26 W L RCRs M I, 3 B T4 4k [ B HiE
HAAE . IRl B F e A 2Z 18 A REES S 110 mm, $7 {41 5 FF BE KT YE R 45 A e EEY, 3 IE(GB/T 22364—2008 4% Al Ak

45 mm/min. 5 L R I S DAt A THEEE S, BEZH A5 FR D (38+0.2) mmX
1.4 TEEsEE kL 70 mm BREES B SEERES R AR 150, B EE S 50 mm, Bk

TS B0 J3E 2 i 5P I T T 46 A B T AU ) B R | A {EL 6752 mN, BRI S R I 5 I %

Il 62



—t

FHE SR 2015,33(12)

www.kjdb.org

2 ZXBERSHH
21 KSR

rok v re e A5 iR R ) - I 4R B D ok
SN R CTRSE NV 2 5 i g R = TN E T N YN RS GRS
FRANGAPERL I 3 TP RE T b , b 42 ] & 21 1R B R 4R B
7oA (133.0£3.0) g, THREAUA T H A (24.0£1.0) g0

AN e R 3 B R B R 0 T R e i i B it 2 n 141
LE27R,
10
| ’//
6 -

ffﬁ?ﬁﬁg/(N~mm'z)
&

2| —+—35°SR, 2 MPa

1 1 1 1 1 ]
130 140 150 160 170 180 190
P/ C

E1 ARAERERENTKEE
Fig. 1 Tensile strength curves of specimens with different
hot pressing temperatures
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Fig. 3 Elongation at break curve of specimens
with different hot pressing temperatures
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Fig. 2 Tensile strength curves of specimens with
different hot pressing pressures
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with different hot pressing temperatures
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Fig. 9 Stiffness curve of specimens with different hot
pressing temperatures
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Table 2 Performance results of the samples with different forming processes

. TIPSR SEEC FE41/MPa Tfﬁi@ﬁ?/ W/ 9$‘f$ﬁ§/ it s Ji£ / HERE/
(N-mm™) % (N-mm™) kPa mN
A 35 135 2.0 5.6913 1.9803 293.16 478.50 2246.25
B 35 150 2.0 6.0607 2.2465 272.37 644.25 2762.75
C 35 165 2.0 6.9828 2.6958 262.22 792.00 3155.25
D 35 180 2.0 9.2005 2.1228 443.86 765.00 3204.00
E 35 150 5.0 11.8811 2.6091 454.44 1278.00 2307.25
F 27 150 2.0 6.7524 2.4631 274.72 656.50 2262.00
G 27 150 5.0 11.2371 2.7218 412.83 1382.50 1936.00
H 27 150 0.08 3.7038 2.9843 124.23 627.00 3312.25
I 35 150 0.08 4.8972 2.8146 173.67 757.25 3602.25
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