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Tab.1 Data analysis under different conversions

WK% . = _ . L - .

E,/(kJ-mol™) InA/min R Ey/(kJ-mol™) InA/min R
5 95.01 15.92 0.9910 163.61 29.15 0.9739
10 85.39 13.94 0.9986 162.00 27.39 0.9763
15 85.12 13.89 0.9975 167.41 28.13 0.9867
20 86.10 14.11 0.9949 169.37 28.40 0.9877
25 88.55 14.60 0.9918 168.15 28.17 0.9891
30 92.09 15.27 0.9896 168.63 28.26 0.9893
35 97.24 16.23 0.9901 169.30 28.40 0.9897
40 103.17 17.31 0.9917 170.16 28.57 0.9908
45 108.54 18.29 0.9927 171.05 28.75 0.9911
50 114.14 19.29 0.9936 171.73 28.89 0.9917

B 95.54 15.89 168.14 28.41
22016, 37(1): 111—114.
3 g:ntig. WEI Jie, MU Jun, YANG Ming-sheng, et al. Prepara-

SCPCR A % EH AR T IS PMMA
SRR, I F A B 0 R AR AT T
TS R R 1 VAL RE R IR T o ey BT 5 8 o T
45i: PMMA TEIN L2 BOh  10%00 1 7l
JEIR R AW R 1 AR B, H2
PMMA (¥4I 48 23 AR i W S8 T B S (19 43
R E 0 DR g R 0 A7 T S 3 T s 30 044y
Wi W] PMMA AT IR — B RS, 5%
AR H BEB AL PMMA [ 353 35 4L fig RS
A7 BE MK, G RIEEML REY, LR
e R A A5 K S A R ) R ARG R s
A fETE PMMA (8] E, il Ind KKK,
R W) PMMA {1 #4372 B8 2 490 R 1) v N\ T s
S, BTk — B IR

B3k

Wik, BE, BUIL, S BT RAFRKNIKT
i 8 B R SR B BRI R B e )], BT

[

tion of Nano-cellulose from Waste Packaging Paper
and Its Impact on Starch Adhesive[J]. Packaging En-
gineering, 2016, 37(1): 111—114.

A, WIfhERE, RARFE 5. IR QL I H/HDPE
HEFRHAED) J2ER ). mEE TR, 2015, 36(17):
1—7.

XU Chang-yan, JIAN Wei-cheng, ZHAO Chun-ling, et
al. Thermogravimetric Kinetics of Tetra Pak/HDPE
Flame Retardant Composites[J]. Packaging Engincer-
ing, 2015, 36(17): 1—7.

B, ST TR 5% bR 4 2 0 T L A 4R
Ge)). 3 TR, 2016, 37(10): 39—42.

YANG Li-hui, QIN Jing-yan. Design Concept of
Reusable Green Express Packaging[J]. Packaging En-
gineering, 2016, 37(10): 39—42.

WS, FHIE, Ak T DO A R T R A P
fRBEFCE R D). 4 TR S TR, 2003, 193):
12—16.

ZENG Wen-ru, LI Shu-fen, ZHOU Yun-ji. The Ther-
mal Degradationof Poly(Methylmethacrylate)[J]. Po-
lymer Material Science andEngineering, 2003,19(3):
12—16.

PANDEY P, ANBUDAYANIDHI S, MOHANTY S, et
al. Flammabilityand Thermal Characterization of
PMMA/Clay Nanocompositesand Thermal Kinetics

121

131

(41

151




image6.jpeg
W3THE 21

g

R o Y B 9 R P T A 1) 2

13

161

71

18]

91

[1o]

[

2]

Analysis[J]. Polymer Composites, 2012, 33 (11):
2058—2071.

KUMAR V., KUMAR M, PUGAZHENTHI G. Effect of
Nanoclay Content on the Structural, Thermal Proper-
ties and Thermal Degradation Kinetics of PMMA/Or-
ganoclay Nanocomposites[J]. International Journal of
Nano and Biomaterials, 2014, 5(1): 27—44.

HUANG Y, WANG X, JIN X. Study on the
PMMA/GO Nanocomposites with Good Thermalsta-
bility Prepared by in Situ Pickering Emulsion Polyme-
rization[J]. Journal of Thermal Analysis and Calorime-
try, 2014(2): 755—763.

POZDNYAKOV A, HANDGE U, KONCHITS A, et
al. Thermal Decomposition Study of Poly(Methyl Me-
thacrylate)/Carbon Nanofiller Composites[J]. Polymers
for Advanced Technologies, 2011, 22(1): 84—89.
WA, A, BREE. T DT R T AR/ S
ORI PERHH R 1). 22 TR 2 24, 2007,
33(2): 13—16.

YANG Rui-cheng, CHENG Sheng-wei, CHEN Kui.
Thermal Decomposition of Polymethyl Methacry-
late/Montmorillonite Nano Composites[J]. Journal of
Lanzhou University of Technology, 2007, 33(2): 13
—16.

EHE XEAE, @R, . WX PMMA #0 R K
FCHR B tE ik 9 S e BF E 0], TR MDRLRLA, 2015,
43(5): 120—125.

WANG Kang, LIU Yun-chuan, MENG Xiang-yan, et
al. Effects of Asphalt on Thermal Degradation and
Combustion of PMMA[J]. Engineering Plastics Appli-
cation, 2015, 43(5): 120—125.

D&I3E, LR, WHEE, & USRI PMMA #
P AFEEAE R b E kL 2009, 23(3):86—89.
MA Jian-ying, TAN Zhi-yong, CAO Chun-lei, et al.
Thermal Stabilization of Antioxidants of PMMA[J].
China Plastics, 2009, 23(3): 86—89.

OUNAS A, ABOULKAS A, HARFI K, et al. Pyrolysis

[13]

[14]

(151

[16]

[17]

(18]

(191

120]

of Olive Residue and Sugar Cane Bagasse: Non-is
othermal Thermogravimetric Kinetic Analysis[J]. Bio-
resource Technology. 2011(24): 234—238.

ARTRE, BRE, TKGE, S TR 4A BTSSR
A7 BT[], % TR, 2010, 31(21): 51—54.
ZHAO Yu-long, HUANG Zhen, ZHANG Jie. et al.
Thermal Decomposition Investigation of Zeolite-4A
Filled Sodium Alginate[J]. Packaging Engineering,
2010, 31(21): 51—54.

TR, SR, I, GF. TR R ILER 0 AR R )
JIEEBER). BT, 2012, 33(19): 75—78.

HAN Yu-chen, HUANG Zhen, FENG Mei, et al. Study
on Thermal Decomposition Kinetics of Biodegradable
Poly Lactic Acid[J]. Packaging Engineering, 2012,
33(19): 75—78.

COATS A, REDFERN J. Kinetic Parameters from
Thermogravimetric Data[J]. ThermochimicaActa, 1978,
24(1): 182—185.

SOVIZI M, HAJIMIRSADEGHI S, NADERIZADEH
B. Effect of Particle Size on Thermal Decomposition of
Nitrocellulose[J]. Journal
2009(2): 134—139.
KISSINGER H. Variation of Peak Temperature with
Heating Rate in Different Rate in Differential Thermal
Analysis[J]. Journal Researchof the National Bureau of
Standards, 1956, 57(4): 217—221.

FLYNN J, WALL L. General Treatment of the Ther-
mogravimetry of Polymers[J]. Journalof Researchof
the National Bureauof Standards Section A: Physic-
sand Chemistry, 1966, 70(6): 487—523.

CHAN J H. BALKE ST. The Thermal Degradation
Kinetics ofPolypropylene: Part IIL. Thermogravimetric
Analyses[J]. Polymer Degradation and Stability, 1997,
57(2): 135—149.

OZAWA T. A New Method of Analyzing Thermogra-
vimetric Data[J]. Bulletin ofthe Chemical Societyof
Japan, 1965, 38(11): 1881—1886.

of Hazardous Materials,




image7.jpeg
3T E W23
2016 4F 12 A

% TR

RZ Gz BERNE GEMRENERZMRL

MFEE, BE, WIE, EIE, EMA, UHE
(RHERDIE RS, KA 300134)
WE: A6 REHGRBRMRTHBLOBGMEM R, Fik A RERALERNE R I LEHGRE,

KRB R R A R OB R e Hib A e ZnO A 3 AN B F AT LA
A 3% Ao A K R A AR W R SR i B R H YR SR BT T B AL A L6 T LA
k&, AYaASTHE 2 AMNEE; ZnO Fodrib i A LA B b 3R E 2 F A, & K
SR T kA A FA RS R A LA R e e e, hit— T e LA R R AE
KRR EEM; ROWE B Mbsae; BRMKE

RESES: TB484.6  XHKARIRFE: A XEAHS: 1001-3563(2016)23-0039-05

Orthogonal Optimization of Properties of
Polyvinyl Alcohol/Sodium Alginate Composite Films

HAO Yu-hua, HUANG Zhen, LIU Jia-yi, WANG Li-ying, FAN Xing-yue, PENG Yu-wen
(Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The work aims to improve the elongation at break of sodium alginate/polyviny! alcohol composite film. The
solution casting method was used to prepare series of composite films. The orthogonal design method was adopted to re-
search the influence of sodium alginate (SA)/polyvinyl alcohol (PVA) ratio, glycerol dosage and ZnO dosage on the ten-
sile strength, elongation at break and other properties of composite film. Glycerol dosage significantly affected the elon-
gation at break of SA/PVA composite film and its effect was greater than that of other two factors. The addition of ZnO
and glycerol had made the tensile strength of the composite film decrease substantially. By means of orthogonal design
method, it is advantageous to study the influences of various factors on the physical properties of composite film, so as to
provide necessary information for further in-depth study on composite films.

KEY WORDS: SA; PVA; orthogonal design; property optimization; elongation at break
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Tab.1 Formulae and codes of PVA/SA composite films

Jhit/g
WY WM ROME Hh RUeR Rk
MI 4 2 6 03 144
M2 4 2 8 0.6 144
M3 4 2 10 09 144
M4 3 3 6 0.6 144
M5 3 3 8 0.9 144
M6 3 3 003 144
M7 2 4 6 0.9 144
M8 2 4 8 0.3 144
M9 2 4 10 06 144

TR KRG F

A BAE AR T HE 12 h RSO, R
PR T BB AR L UAE , U, B Ay
JEEE J3(100+20)um ;R IFVRE Jy 46 46540 PVA il SA
SRR A AIAS ) A RS, eIk Hege

PERBIN B Ao 358 AT 2L AR GB/T
1040.3—2006 LA 25 mm /min AYH7 A 052 6 %
KR4S s FEFMIE GB/T 2410—2008 5 5 M
ARARE]; E AR GB/T 16929—1997 5 3 %K
1935 PoohdisRE RS GBT 8809—1988 il 10
WAk

AR B IER Tk, % 58 3 1 oy
B ML AL LE . H T A Zno R 3 A4
PR 8 X A o 3 0 7 2 o 1< o R A
PG, LAk ) LA 2 DR 36 A PN OE A0 B R
1 H

2 HREIR

2.1 il SRR A 7 BE R

AR RT3 YR R T LB
PRk Crh 5% %6 1 HHIRE SA il PVA (9344
U XS SA I PVA HERSERE e i A5 i DL P 1
FCrP i R ARG TR SA 503 H AL PVA (1
SR LB A o PR L R AR L 4l SA BERISE PVA
BREAYLANRE Ky 41.54 F147.09 MPa, 2K
AR N 3.1%F 123.8%, LA T 13 5B 2 M M Y
R AT, SUEASE 9 3 A 1 7 S e,
I SR 0 3 4R R . i, M H A SA s T
A PVA B9 HAR D 0.8 B, SA I A4-h e 3 i
F 355K 25.78 MPa il 6.4%, PVA [
AR FE R 35350 25.26 MPa il 261.1%; 24
AT SA B HUR PVA 95 it H (e 1.25 0,
SA BRI E F IR 13.11 MPa, (iK%
W 1 F15] 28.6%., XFT PVA BORBL, JH R
FI KI5 Fy 18.66 MPa Fil 347.8%. it fiyJ5t
PRAT B AE T HE S 9 I A fE 75 SA 5l PVA K 43711
HBE B, WS TR T Z AR, BT R
S FHEUTAN 105 ) Liz gy, 230 WL A 5 E Y
7 T A R S W LT B SA
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Tab.2 Orthogonal arrays and experimental result for
PVA/SA composite films

R [EES PifsE R Bk &M il
F5 4 B C HE/MPa /% H/% fit/mg RIE/
1 1 1 11493 162.7 79.6 6.8 2.441
21 2 2 1340 1934 69.1 44 2380
3 1 3 3 1193 1910 61.1 132 2.410
42 1 2 1542 1674 505 360 2427
5 2 2 3 1332 1798 576 02 2418
6 2 3 1 1181 1856 665 5.7 2495
7 3 1 3 1550 1522 60.4 0.0 2.415
8 3 2 1 1214 1916 556 4.0 2369
9 3 3 2 1402 1787 53.0 0.0 2334

£ 3 SAPVA HAMETRMKRSHMBENE R

Tab.3 Analysis of elongation at break and tensile strength
results of SA/PVA composite films

F AR E/MPa B/ %

A B [ 4 A B [
T, 4026 4585 4437 5471 4822 508.7
T, 40.56 38.86 4222 5328 5649 5255
T, 4165 37.76 3588 5224 5553  568.2
0 1342 1528 1479 1824 160.7  169.6
1352 1295 1407 177.6 1883 1752

o 13.88 1259 1196 1741 1851 189.4
WH#R 047 270 283 82 276 198
i 4, B fo: 4 B C:
ok | \ 1 2 3

ECES CBA BCA

M SA 1 PVA T L (KT, 0, oM 62
i) £ 2 50 A K ) 8., SR WAFE % SA Rl PVA I ik 1Y
(200, 121 F1:2) JEHEMN, SA Rl PVA Skt
V£ 728 A Xk A o 5 1< S A S M AN K
H A (B L HE I 48 X T Ao 4
AR, o OERT o FeE, Himdmn
T R AT, 0 () R T . &
Dol 5 Ak kSRS 4o 3 3 i 4 36 119 B oy
HAWI . K ZnO SR (C)RAE . HX W20 KR
IR SR BE RS0, 5 IR IR, B ZnO
A —E R AT,

HRAE S 3 B 2B , AT A 4 P X
FUPR AL K NIUF K. B CHABRL) > ©
(ZnO fifit )>>4 (SA 55 PVA ikt ) o Hrlv,
Il TR A R T A 2 AN R A ]
AEJE I A H 4 F LR IEIER S SA RAFTHI
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Tab.4 Result analysis of light transmission, oil permeation and pendulum impact resistant performance properties of
SA/PVA composite films

BEIHI% &l it /mg il 3R EE /)
4 B Te] 4 B @ 4 B @
T 209.9 1905 1832 243 42.8 42.8 7.23 7.28 7.20
T, 1747 182.3 187.2 41.9 8.5 4.6 7.34 717 7.21
T 169.0 180.7  183.2 4.0 18.9 229 7.12 7.24 7.27
1 70.0 63.5 61.1 8.1 14.3 143 241 243 2.40
3 58.2 60.8 62.4 14.0 2.8 15 245 2.39 2.40
5 56.3 60.2 61.1 13 6.3 7.6 237 241 2.42
%R 13.6 33 13 127 1.4 127 0.07 0.04 0.02
ST A A B, C, As B, [ A, B, Gy
ERNCES ABC BAC ABC

LRI AR, B RAEARA —RER, BME ABREEIEY 2 01, SHEIRZ AN 6 g0 X TR A
SRR R F AL 2 FBOR—FERIRAZ R 7E BERRLMIREE, ZBUEHL ZoO BTk AATHLH i T
SRIVIEZCPEALRS , 0T LUK 4 B R AR AR S 2 LR AE 50 35 MBS A MR B2, 3 S IR (S
RS , L ACE AR BT H I, ¥R C (ZnO Bkt ) >B (HilBik ) >>4 (SA

VAFEBRAFRE 3 B ZR I R A S 8 5 PVA [Tt IL ) o SORERWIDLLE 3 AHEEX
SEA R R | i P B AL e AR SRR

3 45iF WG o L REE RO itk — 2 O R BE B S B AT T A
5%,

SO R HIESCBEH I 5, WFFE T SA 5 PVA 1)
ikt LG HIE BRI ZnO TR 3 4N #4 SA/PVA
4 AT A SR R R ) ST b ey B AR
W, BRI 3 6 DR 286 A2 A MBS I e SR AN S i K [1] TAVASSOLI-KAFRANI E, SHEKARCHIZADEH H,

I . BCH B ) > € (ZnO Gkt )>>4( SA MASOUDPOUR-BEHABADI M. Development of
5 PVA MURELIL ) | SRR AR ByCody, Edible Films and Coatings from Alginates and Carra-

iy - geenans[J]. Carbohydrate Polymers, 2016, 137(1):
BB 8 g, ZnO Jfiitd 0.9 g, SA 5 PVA 360—374.
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Figure 1 Fiber length frequency distribution of different dissolving pulp cellulose fibers in water
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Figure 3 Fiber length frequency distribution of softwood dissolving pulp cellulose fibers after dissolution
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Table 2 Fiber parameter of softwood dissolving pulp after dissolution in NaOH aqueous solution with different additives
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Figure 4 Fiber length frequency distribution of hardwood dissolving pulp cellulose fibers after dissolution
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Figure 5 Fiber length frequency distribution of bamboo dissolving pulp cellulose fibers after dissolution
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Table 4 Fiber parameter of bamboo dissolving pulp after dissolution in NaOH aqueous solution with different additives
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Quality Analysis of Dissolving Pulp Cellulose Fibers in
NaOH/Additives Aqueous Solution

SHI Yan* , ZHAO Shan-shan, JI Ning-ning, WANG Fang, ZHANG Meng
(Department of Packaging Engineering » Tianjin University of Commerce, Tianjin 300134, China)

Abstract: At present. degree of polymerization of commercial dissolving wood pulp cellulose fibers is about 500~1800.
and their molecular weight has polydispersity. Therefore. dissolving pulp with different characteristics was selected as
cellulose fiber raw material. and effect of addition of hydrogen bond acceptor in NaOH aqueous solution on dissolving
heterogencous cellulose material was discussed in this paper, combined with fiber quality analysis. The results showed that

dissolving capacity of NaOH /additives aqueous solution to dissolving pulp cellulose fibers is closely related to coarseness of

pulp cellulose fibres in aqueous solution. rigid degree of fiber and types of additives, different from dissolving pure
cellulose. And dissolution of longer cellulose fibers was improved in solvents with mixed additives, a small amount of
sodium sulfamate, and sodium cyclamate.

Key words: Dissolving pulp; Cellulose; NaOH aqueous solution; Dissolutions Fiber analysis
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Cushioning Effect Evaluation of Cushion Packaging Structure of Personal
Computer by High Speed Photography

ZHANG Fenuan, JI Hong-wei, ZHANG Si-meng

(Tianjin University of Commerce, Tianjin 300134, China)

Abstract : In order to evaluate the cushioning effect of host computer cushion structure, impact test was carried out on
personal computer package by using high speed camera photography, and the protective performances of EPE cushion

d camera was

were investigated. Experiments were carried out with three drop heights of 5, 10, 15 cm. A high-sp
employed to capture high-speed digital images of the cushion, host, and sliding table during impact tests. The shock
displacements and response accelerations of host and sliding table were analyzed using digital image processing tech—
nique. The displacementtime and acceleration-time curves of host computer, peak acceleration of sliding table, and
shock transmissibility of cushion was obtained. The research results showed that the response accelerations of the host
computer increase with the increase of drop height; the shock transmissibility of cushion is at about 50% , which indi—
cates that the EPE cushioning structure has outstanding cushioning performance.

Key words: computer host; EPE cushion; high speed photography; drop impact test; shock transmissibility
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Comparison of the Elastic Constants between the Gray Manila Board and
Ivory Board

CHU Xin—qing, JI Hong—wei

(Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The aim of this work was to accurately measure the Poisson’ s ratio and Young’ s modulus of gray manila
board and ivory board. The combination of digital image correlation method (DICM) and tensile test was used in this paper.
The Poisson’ s ratio was measured by analyzing the images of the gray manila board and ivory board specimens before and
after tensile deformation. And the Young’ s modulus was measured by analyzing the force-displacement curves of gray
manila board and ivory board. The Poisson’ s ratio for gray manila board with ration of 300 and 400 g/m’ was 0.281 and
0.245, respectively, and the Young’s modulus was 154.47 and 226.06 MPa, respectively. The Poisson’s ratio for ivory board
with ration of 300 and 400 g/m* was 0.312 and 0.276, respectively, and the Young’s modulus was 209.09 and 207.79 MPa,

respectively. The higher ration corresponded to the higher Young’ s modulus and the lower Poisson’ s ratio for the same
category of board. In the case of the same ration, the Young's modulus and Poisson’s ratio of ivory board were higher than
those of the gray manila board.

KEY WORDS: digital image correlation method; gray manila board; ivory board; Poisson’s ratio; Young’s modulus
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Tab.1 Specimen dimensions

R GRS R dmm BE(x 10)/(gem™)  FEHE bimm BRI /mm® S HE L mm S S mm
Al 0356 8.43 15.50 5518 70.18 50.14
FRIEFIARAE(300 g/m?) A2 0.358 8.38 15.48 5.542 70.48 50.04
A3 0359 8.36 15.48 5557 70.54 50.08
B4 0.486 8.23 14.98 7.280 70.60 50.04
WRIEIHAE(400 ') BS 0.474 8.44 1520 7.205 70.72 49.96
B6 0.470 8.51 15.62 7.341 70.48 50.02
7 0413 7.26 15.16 6.261 70.68 49.98
145 (300 gm*) & 0414 725 15.48 6.409 70.80 50.04
&) 0415 7.23 15.30 6350 70.70 50.06
D10 0551 7.26 15.32 8.441 70.52 50.02
1R 4E(400 g/m?) DIl 0556 7.19 15.46 8.596 70.54 50.12
D12 0552 7.25 15.48 8545 70.48 50.08
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Fig.3 The experimental system of DICM
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Fig.4 Force~displacement curves of gray manila hoard and ivory hoard with different ration
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Tab.2 Calculation results of Poisson’s ratio, Young's modulus

P SRR SRR AR WHALL AL
H5 MMPa  HOFH RRARME IARML P B2
{E/MPa_ 22/MPa

Al 15789 0.288

A2 13979 15447 133 0266 0281 0.013
A3 16572 0.289

B4 21481 0.267

BS 23772 22606 115 0225 0245 0021
B6 22565 0245

C7 21204 0335

C8 201.46 209.09 6.67 0326 0312 0.031
o 21378 0275

D10 322.05 0.294

D11 285.87 297.79 21.0 0.265 0276  0.016
D12 28545 0267
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Mechanical Properties Testing of Sugarcane Rind and Application of Pixel Analysis

GUO Xin, JI Hong-wei et al  ( Tianjin University of Commerce, Tianjin 300134)

Abstract  [Objective] In order to characterize the mechanical properties of sugarcane rind more accurately. [Method] Combined traditional
tensile test and pixel analysis method, the tensile strength and elastic modulus of sugarcane rind specimens was measured. And then a compar—
ative analysis was conducted. [Result] The results showed that the tensile strength of four groups of specimens is on a decline curve. The ten—
sile strength of the sugarcane rind without joints that treated with alkali is the highest. Without alkali treatment, the tensile strength of sugar—
cane rind with joints is relatively poorer. Compared with the specimens with joints, the elastic modulus of sugarcane rind without joints is rela—
tively large. [Conclusion] Taken together, alkali treatment can improve the mechanical performance of the sugarcane rind to a certain degree,

and the joints has an less effect on the mechanical properties of the sugarcane rind.
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Fig 1 The preparation process of cushioning material with bagasse
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Table 2 The results of static compression test

B2 L LIRS BAG R C

JF% A B C D X X, X, T
1 1 1 1 1 4.268 4.560 4.515 4.447
2 1 2 2 2 4.786 4.961 4.860 4.869
3 1 3 3 3 4.555 4,444 4,499 4,499
4 2 1 2 3 4.826 4.779 4.697 4.767
5 2 2 3 1 4.684 4.731 4.680 4.698
6 2 3 1 2 4.753 4.766 4.724 4.748
7 3 1 3 2 4.598 4.564 4.425 4.529
8 3 2 1 3 502 4.904 4.998 4.976
9 3 3 2 1 4.615 4.561 4.560 4.578
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Table 3 Single factor statistical results of the orthog-

onal experiment
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Table 4 The variance analysis results of the orthogo-

nal experiment
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Fig 2 Co., curves of the cushioning material with different bagasse particle size
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Fig 5 Microstructure figure of cushioning material with different glue consumption
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Preparation and properties of bagasse cushioning material
JI Hongwei,GUO Xin,GUO Yuhua, WANG Dandan
(College of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134 ,China)
Abstract: In order to obtain the optimal preparation process, this research used bagasse as the main raw materi-
al and potato starch as adhesive. Then adopted the compression molding method to prepare cushioning material
combining orthogonal experiment. Hot-pressing time, hot pressing temperature, glue consumption, bagasse
Used SPSS software and micro-
structure analysis to analyze the effect of these 4 factors on the performance. Finally, this paper also do some

particle size were studied as primary influence factors of preparation proc

research on the influence of bagasse particle size and the density of cushioning material on the performance fur-
ther. The results showed that: these 4 influence factors have significant difference on the mechanical properties
of cushioning material. In terms of the minimum cushioning coefficient of bagasse cushioning material, the
comprehensive performance of the material was the best when hot-pressing time was 50 s, hot-pressing temper-
ature was 120 ‘C and glue consumption was 6%. The most appropriate density of cushioning material was the
order of magnitude of 170-190 kg/m’. When the mesh number of bagasse particle size is 8-14, minimum cushio-
ning coefficient reaches the minimum.

Key words: cushioning material; bagasse; starch glue; compression molding method

CE#28 19100 5O
Microalloying effect on microstructure and mechanical properties

of Ti based amorphous composites
ZHAO Yanchun'*,ZHAO Zhiping' , YUAN Xiaopeng'*,KOU Shengzhong'**,
LI Chunyan'*,LUO Wentao'

(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,

Lanzhou University of Technology,Lanzhou 730050, China;

2. Wenzhou Research Institute of Pump and Valve Engineering,
Lanzhou University of Technology, Wenzhou 325105, China)
Abstract: In this paper. a sery of (Ti,:Niy ;- Zr, ) Cuy ( 0,0.02,0.04,0.06,0.08) was successfully achieved

in the levitation melting and water-cooling copper suction. We have prepared amorphous composite materials

with continuous organization gradient through the control of Zr addition amount and studyed its structure and
mechanical behavior and influence of trace of Zr adding to structure and mechanical behavior of amorphous com-

posite materials. The results show that the temperature gradient of solidification process determines the temper-

ature gradient of composite materials,from surface to center mainly for the amorphous phase,martensite phase
and austenitic dendrites. It has precipitated the B2-Ti(Ni, Cu) supercooled austenite phase and the B19’-Ti(Ni,
Cuw) thermal induced martensite phase on as-cast amorphous substrate. Stress induced martensite phase trans-
formated after adding loads. Diffraction peak of martensite gets stonger than when it was as-cast and martensite
prefers orientation. This series amorphous alloy’s amorphous formation ability reduces after increaseing firstly
and austenite’s contents was declining and transformation induced plasticity decreases,so the plastic was getting
low and the intensity reduces after increaseing firstly.

Key words: microalloying: amorphous composite materials; copper mould suction; mechanical properties
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Test and Analysis of Molded Pulp Pallet Structural Strength

JIANG Xuefeng', JI Hong-wei’, XUE Song~ang®, FENG Zhiie'

(1. Tianjin Entry-exit Inspection and Quarantine Bureau of China, Tianjin 300201, China; 2. Tianjin Commerce Uni—
versity, Tianjin 300134, China)

Abstract : The mechanical properties of molded pulp pallet structure were studied experimentally. The bearing capaci—
ty of the molded pulp pallets was tested and analyzed, including the compressive capacity of the pallet outrigger unit,
the compressive capacity of the overall structure of the molded pulp pallet, and the flexural performance of the overall
structure of the molded pulp pallet. The results showed that the flexural strength of the molded pulp pallet is insuffi-
cient, and the flexural pressure is 1. 32 kN; the overall compressive capacity of the molded pulp pallet is approximately
equivalent to the sum of each pallet outrigger unit according to the compression capacity; the overall compressive ca—
pacity of the molded pulp pallet is 47.80 kN.

Key words: molded pulp pallet; compressive performance; flexural performance
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Fig. 1 The molded pulp pallet samples
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Fig. 3 Compressive load~displacement curves of the outriggers
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Tab. 1 Compressive test results of
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WG 5 PR AR / kN
1 3.21
2 3.15
3 2.97
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Introduction of Thermal Decomposition Kinetic Analysis and Calculation Models

HUANG Zhen, FENG Bing-bing, ZHANG Xin-ran, LV Li, JIANG Tian-qing,ZHAO Ling-ying, WANG Kang
(Department of Packaging Engineering, Tianjin University of Commerce , Tianjin 300134, China)

Abstract Following a simple introduction to thermal degradation process of various solid matrices, a few dozens of reaction
mechanism equations and temperature integral function approximation equations have been briefly summarized in this paper.
The reaction mechanism equations can be classified into three major types of accelerating, decelerating, and sigmoidal mod-
els whereas the first order reaction mechanism may be assumed for most thermal decomposition processes. The temperature
integral function derived from the Arrhenius principle has no analytical solution and thus led to a varsity of approximate ex-
pressions which can be approximately reduced to two groups of Madhysudanan-Krishnan-Ninan equations and Coats-Redfern
equations. These approximation equations have been extensively applied in the thermal analysis kinetics for many years so
that non-isothermal analysis methodology has been dominant instead of isothermal analysis method. Mathematically speak-
ing, the single-heating rate method seems to be extremely simpler for the estimation of the activation energy and pre-expo-
nential factor but the multi-heating rate isoconversional method is more preferred now for reporting data to the scientifc com-
munity. Besides, the maximum conversion rate method, frequently used together with the ASTM E698, is very convenient
for thermal kinetic analysis and useful to predict the material lifetime under given temperature isothermal conditions. Exam-
ple of poly (L-lactide) thermal decomposition has been briefed here for the purpose of demonstrating how to use the kinetic
models for thermal degradation process analysis.
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Abstract In this study, thermogravimetric analysis( TGA) was used to investigate the thermal decomposition behavior of ze-
olite ZSM -5 filled sodium alginate under air atmosphere at heating rates of SK/min, 10K/min, 15K/min, 20K/min and
30K/min and in the temperature range from 298K up to 1250K. Thermal decomposition features of sodium alginate were an-
alyzed based on TGA curves. Thermogravimetric analysis results showed that the main thermal decomposition of sodium alg-
inate occured in the range of 450 — 650K and it was found to the 1" order reaction from kinetic analysis. Decomposition pa-
rameters including the activation energy and frequency factor were got using the maximum weight loss rate method and the
Ozawa isoconversional method, respectively. These results showed that the activation energy and frequency factor are both
increasing with the increase of weight loss ratio and addition of zeolite ZSM -5 has made the thermal decomposition of sodi-
um alginate more readily.
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Tab.1 Peak temperature with different A values
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Tab. 2 Calculated results using Kissinger and FWO methods

7,(K) Kissenger 2% FWO i
sz-0 SZ-10  SZ-20  SZ-40 B
B (K/min) E.(K/mol) Ind(s')  E,(K/mol)  InA(s™')

5 509.72 510.26 512,71 513.05 Z-0 25.0 0.7 s .5
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Tab.3 Activation energy and frequency factor obtained with
different g values
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Effect of Glycerol on Thermal Decomposition of Soy Protein
Isolate-Sodium Alginate Composite Films

HUANG Zhen, LIU Shan-shan ‘. HAN Yu-chen, SONG Jiao-jiao, WANG Yi-ru
(School of Mechanical Engineering, Tianjin University of Commerce, Tianjin 300134, China)

Abstract A series of new glycerol-plasticized soy protein isolate ( SPI) composite films, modified by the incorporation of
sodium alginate, were fabricated in this work by using the solution casting method. The thermal decomposition properties of
the films thus obtained were examined with a thermogravimetric analyzer. The influence of the glycerol content on the ther-
mal degradation of SPL/SA composite films has been evaluated by means of varying the heating rate of thermal experiments.
Based on TGA and DTG results, thermal behavior of the SPL/SA composite films could be clearly separated into three degra-
dation stages. Based on the analysis of the variation in weight loss rate, the main thermal decomposition in the range of 420
~630K was found to be the first order reaction through the Coats-Redfern method. Using certain models, the kinetic param-
eters like the apparent activation energy and the frequency factor can be calculated for these composite films. Experimental
results showed that glycerol added has made the composite films more readily thermally degradable, which is also reflected
by the 50% decrease in activation energy with the increase in glycerol content.
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Tab. 1 Compositions of seven film samples
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SPI 10.0 0.0 0.0
sA 0.0 2.0 0.0
MO 10.0 2.0 0.0
M 10.0 2.0 6.0
M2 10.0 2.0 8.0
M3 10.0 2.0 10.0
M 10.0 2.0 12.0
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Influence of Sugar Cane Bagasse on Thermal Degradation of Polymethyl Methacrylate

HAO Yu-hua, HUANG Zhen, WANG Jing-wen, YANG Xin-yu, FAN Xing-yue, LI Ya-li, PENG Yu-wen
(Tianjin University of Commerce. Tianjin 300134, China)

ABSTRACT: The work aims to study the effect of sugar cane bagasse on its thermal decomposition and kinetics by se-
lecting polymethyl methacrylate (PMMA) to analyze the influence of bio-based materials on thermal degradation of plas-
tic waste. Thermogravimetric analysis of PMMA/bagasse mixtures, prepared in solution blended process. was conducted
to study the thermal degradation process under nitrogen atmosphere. Both the maximum weight loss rate method and
Ozawa isoconversional method were used to calculate the activation energy and frequency factor of kinetic parameters for
PMMA thermal decomposition. The involvement of sugar cane bagasse resulted in significant decrease of the initial
thermal decomposition temperature of PMMA, but the thermal decomposition activation energy and frequency factor of
PMMA increased remarkably. The calculation results obtained by using the maximum weight loss rate method showed
that the activation energy of thermal decomposition after blending sugar cane bagasse into PMMA increased by 26.2
kJ/mol, and the isoconversional method resulted in the activation energy of 168.14 kJ/mol and frequency factor InA of
28.41 min"'. They were respectively 72.6 ki/mol and 12.52 min™ higher than that of pure PMMA accordingly. Blending of
sugar cane bagasse has substantially influenced PMMA's thermal decomposition as it makes such decomposition become
difficult. Thus it is necessary to further explore the influence of other biomasses on thermal degradation of PMMA.

KEY WORDS: PMMA; sugar cane bagasse; non-isothermal thermogravimetric analysis; thermal degradation kinetics
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Tab. 2 Peak mass loss temperatures of all the samples
under different heating rates

2 AT, (1
(K/min) —spr  sa M0 M M2 M3 M4

5 566.39 509.72 532.18 477.97 453.78 465.61 461.60
10 578.95 517.12 539.89 486.56 469.52 473.67 479.82
15 587.99 518.97 543.55 494.12 489.67 487.71 483.71
20 596.97 522.23 551.98 501.95 489.62 492.72 498.86

30 606.01 526.45 558.66 511.09 500.70 510.01 509.73
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Tab.3 Calculated results by using Kissinger and FWO methods

Kissinger 7 FWO %
Hdh
E, (kI/mol) R E, (k)/mol) R

SPi 116.7 0.993 120.2 0.994
SA 235.0 0.987 231.5 0.994
MO 127.9 0.971 130.2 0.964
M 9.5 0.975 101.4 0.979
M2 59.6 0.952 64.1 0.962
M3 68.3 0.940 72.6 0.952
M4 63.7 0.967 68.2 0.974
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Tab. 4 Influence of # on InA obtained by Kissinger method
B Bty na (s7')
(K/min)  spr  sp MO MI MM o

5 19.17 50.75 23.50 19.34 9.95 11.89 10.77
10 19.28 50.63 23.75 19.56 10.04 12.25 10.76
15 19.28 50.83 23.95 19.56 9.74 12.10 11.02
20 19.18 50.76 23.78 19.44 10.02 12.19 10.77
30 19.20 50.72 23.56 19.39 10.06 11.96 10.80

Eayl  19.22 50.74 23.71 19.45 9.96 12.08 10.82
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Tab. 5 Influence of § on InA obtained by FWO method
B Fefy Ind (s7')
(K/min)  sp| SA Mo MI M2 M3 M4

5 19.93 50.74 21.74 20.10 11.23 13.06 12.02
10 20.03 50.61 21.98 20.31 11.28 13.40 11.9%
15 20.02 50.81 22.18 20.30 10.93 13.22 12.21
20 19.91 50.75 22.00 20.17 11.22 13.30 11.92
30 19.92 50.70 21.77 20.10 11.23 13.04 11.93

SEHE 19.96 50.72 21,93 20.19 11.18 13.21 12.01
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Tab. 6 Influence of different mass loss & values on E,
calculated by Ozawa method

E, (kJ/mol)

a
SPI SA Mo Mi M2 M3 M4

0.05  143.28 153,23 141.46 79.57 77.80 75.97 72.76
0.10 145.52 153.20 143.01 75.46 77.37 73.69 67.91
015 140.91 167.79 144.05 75.77 75.62 T3.65 67.31
0.20 137.25 167.54 145.31 83.09 75.65 73.91 66.84
0.25 135.79 168.57 147.08 101.23 75.63 74.56 66.87
0.30 134.79 169.28 148.96 119.31 75.95 74.76 67.06
FHE 142.92 163.27 145.68 89.07 76.34 74.42 68.12
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Tab.7 Influence of different mass loss « values on InA
calculated by Ozawa method

InA(s™")

SPL SA MO MI M2 M3 M4
0.05 2770 34.81 31.38 18.35 18.13 17.52 16.67
0.10  28.66 34.58 3113 17.26 18.08 16.97 15.48
0.15  27.67 38.23 31.06 1730 17.65 16.98 15.39
0.20 2693 38.10 3110 19.04 17.67 17.06 15.33
0.25  26.67 38.24 31.26 23.32 17.66 17.22 15.37
030 26.51 38.30 3141 27.41 I7.71 17.25 15.44
R 28.19 3704 3119 2045 17.81 17.17 15.61
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Design and Dropping Analysis of Package Lining for Red Wine with
All Corrugated Board

SHI Yan, ZHANG Kuo, WANG Fang, ZHANG Meng, ZHONG Ming-xing
(Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The work aims to more conveniently transport and package red wine and other fragile glassware and pro-
vide them with some functions like transport safety, beauty and integration of sales and exhibition. Taking 750ml slop-
ing-shoulder red wine bottle as an example, the modeling of lining structure was designed by selecting type A and type B
corrugated boards based on its stiffness and folding performance, thus achieving the lining structure by folding one-piece
corrugated board. In addition, maximum acceleration curve of red wine bottle was obtained based on dropping test of
transport packages of red wine; then solid model was established by using Pro/E software and imported into the finite
clement software ABAQUS for drop simulation: finally, the response acceleration curve of packages was obtained. The
maximum acceleration in the Z direction was 215.33 m/s%, much lower than the impact acceleration in the horizontal di-
rection, namely, its cushioning performance of drop impact was better than that in the horizontal direction. Moreover,
compared with the results of drop test, the errors within the acceptable limits indicated that the finite element model built
was reasonable and this model could better reflect the dynamic cushioning property of the red wine packages in the
process of dropping. Such lining structure is entirely made of environmentally friendly corrugated boards easy to be
processed and formed. And the breakage rate of red wine in the transport process is reduced because of the good cushion-
ing properties and packaging characteristics of corrugated boards. Due to the design of lining structure with all corru-
gated boards, the defects of the traditional transport package of the red wine are overcome, and the deficiency of single
structure of the paper package for red wine is also made up. Moreover, the analysis on the maximum response acceleration
shows that such structural design can meet the requirements of impact protection when a red wine bottle is placed upright.
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