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Effect of Compound Surface Sizing Agent on Edgewise Compression Strength of

Corrugated Paperboard

HAO Xiao-meng ., ZHANG Xin-chang

(Jiangnan University, Wuxi 214122, China)

Abstract: The edgewise compression strength of corrugated paperboard with oxidized starch, CMC, SAE syn-
thesized surface sizing agent was studied. The effects of the amount of CMC, which was the dispersant. the
mixed solution of oxidized starch and SAE, the proportion of oxidized starch and SAE, and the sizing tempera-
ture were investigated. The results showed that the combination of oxidized starch, CMC, SAE has better
strengthening effect than used alone. The optimum technical strengthening conditions of corrugated board are
5%CMC, 9% mass fraction of mixed solution of oxidized starch and SAE, 1:10 mass ratio of oxidized starch
and SAE, and sizing temperature 85 “C.
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Fig. 1 Influence of mass fraction of oxidized starch
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surface sizing on edgewise compression strength
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Fig. 2 Influence of mass fraction of CMC surface sizing

on edgewise compression strength
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Fig. 3 Influence of mass fraction of SAE surface

sizing on edgewise compression strength
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Tab.1 The factor level of orthogonal experiment

H %
7K A B C D
F- VAT I 2 msar ? CMC Fis T
S8 % M feich S8 % /C
1 3 1:8 0.2 55
2 6 1:10 0.5 70
3 9 1:12 0.8 85
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Tab.2 The result of orthogonal experiment

i 5 AR Mmsag * 71 7 5 3
CMC REE
5 OB magen /(N+m ")
1 1 1 1 1 4 485. 46
2 1 2 2 2 5 167.54
3 1 3 3 3 4 644,22
4 2 1 2 3 4 884. 32
5 2 2 3 1 4 863.74
6 2 3 1 2 4 654,02
7 3 1 3 2 4 766.76
8 3 2 1 3 5 449.78
9 3 3 2 1 5 119.52
x3 WMESN
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R 346. 280 448.173 298. 887 169. 866
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Fig. 4 The trend of edgewise compression strength-level

EREZK,REDEN 6% ~9% 0, FRFH2BE
NN B R BB R, D EREIZ I RIR; SAE
SECTERBIED CE W 58 E 8 200 2 5518 KX R
N, L s 10 BNESRE &R K ; CMC S4BV 4 4E R0
EMAISTHFENNRE, BT CMC 2B MBS
CMC BRI, AR T E BB AR NF 4B
MIZ K, BFEMAER,F SAE SETEHNERS
RODITOEEENDY, SHELEENED, RE
Ao — 125 1B CMC RENHIZ XF—ERE
B, =k SAE SRWEM AT DRSS EM, ENS
FHENBS N TR, SPLARDERE N ESHE
RREAEN, IEREEEEX, BREIS, &5
BUERDHBIC

BERNRERSFHN A3B2C2D3, B2
DEY 9%, SAE ST BLEN 1 2 10,CMC ;R
SN 0.5%  JEREEN 85 Co

MERRIR BN RIER S L Z S0 1T
B, B AT REBRICE, IIBARNILERE
FERS, KT 5460.02 N/m,SkBI(ZEEH)
BB, MEBEIRS T 67. 11 %,

3 &

D) SMOEMN BB HRLERENRSBRE
BHE, =B ENERS T 41.18% ; HRZ CMC, 12
53 37.91%;SAE BUIBRAR—R,UERERS
325.78% , BENHRELARDRVINMEBRE
10,7 EEM SAE RENTIRRERR, JUIRSHE
RAWEK,

2) IRNTEN S SAE BUBRAED . ANE
M= SAE Bt .CMC B8 BRIEEN 4 THXR, B



HRERAE A — ol A2 TRC 3 THI G 2 57 0T BT A% 206 A 00 T 5% € ) 5% i)

Hﬁé BB AR BVAD RS2 ENBIRNER TN, &R (6]

AEFHENREDEN 9% ,SAE/BTEMN 1 ¢
meCﬁgﬁﬁE&@&MM@EE%T&

IR, ERERBRAIEGIBRURE T
IBREIR REBARKZMMEEEFHR, ILUMENE
B BB B S R EIS SR B AT o [7]
e
(1] i, phAs k. T e Ak % b 0 28 A R 1 R R % D i ¢

()] A% T .2002,23(5) . 141 — 144,

GAO De, SUN Zhi-hui. Present and Future Prospect of rs]
Dissoluble Buffering Package Materials[J]. Packaging
Engineering,2002,23(5) ;141 —144.

PSR BB, P IR A R A W % TG R Y I
Wt L], LW AR, 2006,37(5) :42—48.
ZHAN Xin-ling, ZHU Yong-qiang. YAN Li-jun. Devel-

[2]

[9]
opment of Synthetic Polymer Surface Sizing Agent[]].

Shanghai Paper Making,2006,37(5) :42—48.
B, RO AR Y SR T e [T ). VIR 38 4K, 2007, 11 (4)
35—45.

[3] [10]
SHEN Ming. Surface Sizing Application of the Corruga-
ted Medium[ J]. Jiangsu Paper Making, 2007,11(4):35
—45.

R L R HE L R, AL TORS AUAR e A Rk i 1 g S H
JETT L], % T/ .2005,26(1) :1—4.

GAO De.LIU Zhuang, DONG Jing, et al. The Property

[4] (117

and Prospect of the Corrugated Paper Board [J]. Packa-
ging Engineering,2005,26(1) :1—4.

FARYE . 86 0. CPAM 5 8L vE iR & % T 1% R 40
{1 FE Dt e [ ). A 4Rl 2009,30(11) : 82— 84,

BAI Chun-ni, HAN Qing. Surface Sizing Application of
the Mixture With CPAM and Oxidized Starch In Corru-
gated Medium[]]. China Pulp&.Paper Industry,2009,30
(1) .82—84.

(5] [12]

a 55

TkEE AL AR, B ¥ PSBD 5 &k iEH H T
P TR 14 3 T e L . ARG 4K, 2011,30(4) 1 45— 48,
ZHANG Guo-yun, PENG Li, FU Xu-dong. Application
of the Mixture with Cationic PSBD and Oxidized Starch
as Surface Sizing Agent in Corrugated Medium[]]. Paper
and Paper Making,2011,30(4) :45—48.

ARAT TR M Y FC A AR AR il 45 A4 P 10 R v R S HSR Ak
Jk gD Je s 1L K5, 2011,
YU Ren-cong. Bearing Properties and Strenghtening
Technology of Typical Corrugated Board Based Structure
[DJ. Wuxi:Jiangnan University,2011.
XA B A ™ B B AR M. db st R E & T
Ak RH: L 2001,
LIU Ya-wei. The Production of Starch and the Deep Pro-
cessing Technology [ M ]. Beijing: China Light Industry
Press,2001.
GB/T 6546 — 1998, FL 1% 4% A 1 J& 9 B A9 Il vk [S .
GB/T 6546 — 1998, Corrugated Fibreboard-Determina-
tion of Edgewise Crush Resistance[ S].
R L RS . TE AT AR W B LA 1 AR 0 R B R
CM. b st s o 2 Tl S R . 1999,
YAO Xian-ping; ZHENG Li-ping. Starch Derivatives and
Its Application in Papermaking Technology[ M. Beijing :
China Light Industry Press,1999.
Tk B, R AR B CMC 76 38 T IR 12 b i g R
(1. @ ARk, 2002(2) :31—33.
YIN Ji-ming, ZHOU Wei-ming. Applied Technology of
CMC in Surface Sizing[ ] ]. Paper Chemicals, 2002(2):31
—33.
MRIEF T, 7 I5E R
AR, 2000(2) £ 13.
LIN Long-ping, ZHENG Li-ping, YING Xiao-rong. Syn-

FR G YR AE IR ], i

thetic Surface Sizing Agent[]]. Paper Chemicals, 2000
(2):13.

B B T e P e PO O Aoy POt Aot Rt PRt AN

(E#%H 8 )
WANG Da-li, SUN Jin-hua. Study on Truck for Trans-

porting Both Explosives and Detonators[ ]J]. Explosive [5]
Materials,1995,24(1) : 32— 37.
(4] ZEH., 5 @ULEH T, % UMMWPE £F 4t #% 58 3
e VL VA KT 4B e o < I8 0 a0 P A 0 R R L) . A F A R
Bl 5 T8 ,2009,25(4) :119—122.
CAI Jun-feng, YI Jian-zheng, XU Xin-yu. Shock Wave [6]

Attenuation Properties of UHMWPE Fiber Reinforced

Polyurethane Foam Plastics[ ] ]. Polymer Materials Sci-

ence & Engineering,2009,25(4):119—122.

PR, BT O BRI B8 % 3 1Y & 45 4% BT Rt 5Y
[DJ. BUM WL K2, 2006,

JIANG Wei-hua. Study and Design of High Pressure
Vessel Based on Rubber O-ring Sealing[ D]. Hangzhou:
Zhejiang University,2006.

MANNING W R D,LABROW S. High Pressure Engi-
neering[ M ]. London: Engineering Publications Limited

for the Institue of Mechanical Engineering,1977.



