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Test Method and Verification for Mechanical Property of Slip Sheet
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ABSTRACT: The work aims to simplify the test methods of mechanical property of slip sheet. By investigating the ap-
plication characteristics of slip sheet and referring to the relevant Chinese national standards, it was proposed that the
materials of slip sheet should be tested regarding such mechanical properties as tension and tearing strengths. The shape
and size of the sample prepared and the test methods and conditions were determined. On the basis of that, paper and
plastic (two kinds of materials of slip sheet) were tested and verified. During the test of tensile property, the strength of
longitudinal test sample was greater than that of the transverse test sample, and the strength of the transverse test sample
with indentation was the lowest. During the test of tearing property, the strength of transverse test sample was greater than
that of the longitudinal test sample, and the strength of the longitudinal test sample with indentation was the lowest. When
the mechanical properties of slip sheet’s material are investigated, only the tension strength of transverse test sample with
indentation and the tearing strength of longitudinal test sample with indentation should be considered respectively. By
doing so, the minimum strength of slip sheet’s material can be obtained rapidly, so as to calculate the carrying capacity of
slip sheet.

KEY WORDS: slip sheet; mechanical property; tension strength; tearing strength; test methods

WAL Gslip sheet)/EHEELY | mm ¥k T REELEIERME DI s g 1l
MEUZ G4 RAREII IR TR, A AR E S SHAM EHE R, Wt REA s %
2 ML, WS A RS R RO E 1IN & FN L e R I T B2 S W - A i €|

Wi BEEE: 2016-07-26
EERBN: BH=E (1976—), ¥, LB-FEA, HL, FHEARKRFINHIE, TE2HRFTOAEMOENFE EMLIT,



<24 - f %% TR

2016 4F 12 A

I AT R I R T Sk e O s 2t
P P R R R AR . ARSERL. R
FERLSFHRA LT TR IR v | B BB 1 i
PR R SR b, R AL H ATE R
K B L TR DN GChR o, I BEE A S B A A7
I AT REME . SO B R A A DT VA A
i LA IR RE Y J 2 R P BEAT T 9T, S IRAH G
MR, G ] — B W R R AR %,
)Xok 4 4 G 25 RSB 4B R Bk Oy ik gt AT
B, DU RN 07 vk i nT SE 1, Rl 3t 0 A
FERAM RN ZSF

1 BREMNLTENBE

TR E S A R 0 R A, N
st T 0 8 e R A e Sk e B PR X i S
$7 28 FE AR Bl A FE 8555 1 BP ] $t iz HE RS U 4T
& R RY, I R R i PR RE b i 2 0 2
RIS BE AL A TR T B R IR T
B, FEIRE 2 X i LA Rl i — 2 A, TRt
T 22 LV PO A IR 7 1 e S 0 S i AR
P bR FE AL B AR A, MR AL A T REDRR T
SRR G AN, 18 AT L3 e 0 e R 2
A6 AT 5, X 2 AN PEBE IR AT LR 2
W T

POR2ZY S ol v B T i I VAL 1K e =1L W S
5 GB/T 1040311 (3R} Fr ik fERymE 45 3 3
53« WEREE A R i S5 R )C R FRBRAE 1) A GB/T
22898 (4R AARML HUBK TR (I 5 ek
(100 mm/min) ) ( FEIFRFRUE 2 )0 ZEEIX 2 DHRUER
SERHRH RIS BRI O 5 RNRAET Y MKl
115 mm, #nEEH 25 mm, WEPEATESRE R 6
mm, EHE R 100 mm/min; 53 514 88 2 A5 W
YN A 1] ) LA R AT 0 SR A7 I At

X SRR b AR AR ) 0 24 0 A PR e I k2 2
W%Gwnﬁmﬂm<ﬂﬂﬁﬁﬂﬁﬁwwmr

RERYIIE 58 13504 ﬁﬁ%ﬁﬁwmﬁﬁﬁ3)
GB/T 165782 W5k SEREANTHE - 4 2k
ME 5234 & %ngx@mmmm%>(mﬁ
BRifE 4). GB/T 45501 (4R 4% AR 5 24 BE 130 5 )
(FIFRbRAE 5 )0 HrpdrifE 3 M 4 FEES TIEE
TE 1 mm DL A9 SR8} e FE R v %) s 40 2 14 e U
i, MRZEICHEMBAEELE 1 mm 2L, bRifE

SUSISE Rt R IR 1 2 R0k, i ad S PR ik & B 5
¥ B 22 PARAM 1843 SLY-S1 #2432
SEITZ R ) ok st i FEEURE A B 243 .
% GB/T 529" (B A 5 a0 5 e A s 5 2 e
(R (HETE | Eﬁﬁﬂﬁﬂﬁﬁﬁ»(mﬁﬁ@
6 ) e B AR A RE I T SRR A i 48 224
ﬁﬂ#ﬁ&m%ﬁ%ﬁﬁﬁ%um%ﬂMﬁﬁﬁ,
AT LA BV HE 25 A i 4 S MR RE

2 ERENMNKTIERIE

R T YR A I i B AT R, 0 % YRR
AU FC AL T A A 2 PE BRI, JEKs IR 45
R FC A R ZE SR AT XS L

21 IBMNFRERMNLERGHE

SEH Y 2% . GT-TCS-2000  Ha, fixi fa] IR 47 A7 3 56
BL, BRI A A PR ] 5 YP202N HL K F- (O
WRE R 0.01 g), BIFAEHRFAIGERARRA ] ; ZH-4
RUAR S AR R B A (22N 0~ 5 mm, 43 BEE
9 0.01 mm), KEMIGKIRKHL) o LK
T ACRA R T B R T A B A ml 4, Hrp g
B FE AR JE B R 1.0 mm, AXHF AR B R 1.50
mm, FLHERER A8 . 5 AR, BN 115 mm,
FriE R 25 mm, HESEATERS>PERE A 6 mm; 43 Gl
e 2 A (Hhm Rt m) ) AT, DL 1
il & TR Y 2 FMikke , ORI R4 T
PREEER N, AL 2 5 A R0AAE o 24 ) il
e HMAREE (RO M) MK 100 mm, B
FAFRALDEREE N 12.7 mm; 3 5 RE 2 5 ) (9h )
Ak ) AT, DLEE 25 HIA . CIEIEZ 2
FOAAE, IR IR T ELAARER, HAH %
B S AN RO

SRR MR T 1 /
YRERET 45 )

T [N ]
ﬂ

Yl

B1 B g5 T

Fig.1 Sample direction of tensile test



3186 F23W

RS W HEAL) A R REI 1y v M e <25

BRI I /
HRIRET Y7 )

W S
> —
it

B2 a7

Fig.2 Sample direction of tearing test

2.2 Fr{RFN#r LG

P A 04 28 3K 5 AE I 3K B R 2R BT IR E R
23 C, MXHBE N 50%, FpH T e iR E g
oAb #
221 RS

PRSI IR k2 B bR e 1 R 2. L B
S AR UL 3, ke by (s 2 o 100 mm/min,
P B R R . ARt 2w, 4Rk BTk SR
NKFR (BEMTERE A 15 mm), HUikiE R i
P B kR, B kN/m; bR 1 Hr, 20K
APPSR EE I 1 (MPay kKR . iUl 2 Flobt
BRI R BN Rk T SRR, S T F 2 Fdb R
XL SE , mIES R 1 T AR R R I e A A 5 —
A A A =, ESR AR — A IRIR (5
RURE IR LR I, SEI0 50 BT B ELHE R AR (A
i L BE SR 6 mm ) X () S5 KB T (NVE S 2 Rkt
BHRE b PP i B B, AN EAT B K kR
FIBE, S

K3 Rrfscs
Fig.3 Tensile test

222 HiRSCE

PRSI R i AT IS BEARE 6. KA Y
FaB SGA RS AR LI Sk b, AR 2277 16 A 2
ELEIRL A R IR 28, R U 0 2T 5 1) e
RITER ISR AR, BICRE A3 2eom )3 o #5285l

5 v A I BRI o A UL AT 4, i

200 mm/min,

CFREE Tas
Fig.4 Tearing test

23 #R5i1ie

XF 2 T A5 R A 0 3 2 R DA e i 24
PEBE 2 Jr WA T IE , 7R A R IR 3
FERT RIS 1] . A JC IR RE (K5 DL K 5 5 B
Jo7 FH 5 8 SR A X L
231 HifiERE AR

YRUT FC R B URE B For A 28 A -2 T 1l 28 DL 12
5. YRMFFESLAARRLA h £k 2 B H IR WA EME AL R
R, W% N, GRS 1) 2L S AR ]
#/NF 0.035 mm; FCIEAEAE TR, 408 HGE
RGN Fr Ao B SRR TR . 534k, TR
RS 1) 9 e R AB 4351 383.5 il 186.9 N, 4L

400

3835
320f 7
Y] —ry
£ 240} ,7
% 186.9
160}
// ™~
8OF B
0 001 002 003 004
5T /mm
a JCHIRIARE
2501 2398
1
200}
z
% 150
100}
sof
0 001 002 003 004
AR 48 /mm
b A EJRIAAE

K5 AURFEEARHRL I T -2 T8 it 2k
Fig.5 Load-deformation curve of paper slip sheet in tension
test



- 26 - fil % TR

2016 4F 12 A

i) PR B LR 0] K 1 A% 5 A R IR AR ) 1) e
KAEAT 9 239.8 F1 170.1 N, L[] Hiffiom 2 Lok
] 155 41% o 4R FE BRI 1) A7 IR 3R A il o
JE AR

SRR FE R R g iz A 2 for - 25 T it 2 L
K 6. SAUEFCEA R L, BRI SO R (i
i 2 2 B0 HE B S ) SRR AT R A, PR R R,
ML IR B AT 5B 2 #5, milaWiEd.,
SRR} FE A 4 RE G G 1 7 Al S B S5 R 1 A
M, HE Gk R R AR KRG K TR R
HJEFZ M T AR R 7 R A R X e
WA B R s, RIYH IR AS 52 ) 58 R F6 844 R
M PERE . 5340, TR A RS 1] 1) JiE A (B
A3R 452 F 44,1 N, 1A F7 {58 B 58 1) S A
SV B R 25 55 A IR A R [ 1 i K (E
3 BIh 45.8 F 44.1 N SURREFCEA RLA TCHEIR
GIEN T AEVA G W R =31 I SRR\ L SR <)
IR AR A8 7 i 5 P R 11K
70r
el
50F
a0l
30

/N

10

0 5 10 15 7 8 100 120

I it /mm
a JCHEJRIAEE
£ N
z .
#E s o
b= G|

......

0 5101520 70
A B /mm

b A EIE A
Kl 6 RN FERLARHLAM 7 - AR TP ih £k

Fig.6 Load-deformation curve of plastic slip sheet in tension
test
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Fig.7 Load-deformation curve of paper slip sheet in tear test

SR H T FE B AR A3l 2R A - A2 T i 22 L
Kl 8. SARAEAAEHLL , BRHEFE R AT RHI 2
Wi I ORI W R RO, B g
AIBPERPRIRFAE o JCIEA ORI, A4 A AR fi 47 22
SIS R T A R R, 2N 1 i JRE DRy A 1] o EE £



3748 H23W

RS W HEAL) A R REI 1y v M e - 27 -

1/2 ~2/3; RIS 21 b R 240 B ARG, 90
25 N 46.8 N F#F] 34.8 N, [EILEZN
25%. YR FCIAT RN a1 AT R IR SRR 40 20
g [
701
60
50F 46.8
40t \% .

301 4

/i

1 [1]

/N

20F
10F

0 5 10 15 20 25 30 35
AR i /mm
a IR AR
70
60F B
sof
40F /

sof / T~

/N

20
10,

0 5 10 15 20 25 30 35

AT it

b A HyRIA A

P8 B FE R R 0 2 B - A2 T i 46
Fig.8 Load-deformation curve of plastic slip sheet in tear test

Z: IRbRE 6 i L0 AT ik, AT AN 4T

TR RIEDRL AT FE R AR 0 2R 05 2 0591 - 80.3
1 34.8 KN/m. IR 1 A A BB} 4l 285 2 5 4
fift 5 B2 22 18] A B G &, (HLER AN SERH I SE 2R
2 AN RUEAR 0 R T 4% A BB L R 2 AE
71, EERLE R AT N, ATELACY 2 Bl FEAE
FARHERAS 2 th B A T b s 0 SR it J3E AN A2 T A7 A DB
LAY [

3 45iE

BXF FRTHO T SRR R L 1T I alhR o, 3
I 5 2 IR O [ b, 558 1 IR B
M2 AR O [ AR MESR T T 8 B E A iz
FIHR RSy - PERE DN, a1 ke A9 1 2 s v
AAARIHE, SRJE XS 2 P EfAOREAT T
2 FALRHET RS SRR, MR 1 LA T
F IR HAAR FOH SRR BEA B MR, ARG K45
TR, AR ST B T2 RERT, A2
7 G ) A7 IR RRE A L i B R o) A IR 3K
FERYHT R EE , RV AT PRs A5 51 1 FE SR AY FR (K 95

JBE, MR A RN A R ERE S, et
PRI o

EEBEE

(1] ARAR, FRAmm, BEVFS7. ARG A8 4 A Ais i
B FHER R[], BB AR S5 1, 2015(5): 124—127.
LIN Yu, XU Yang-gao, HUANG Xu-li. Application
Exploration of Paper Slip Sheet in Cigarette Assembly
Transport[J]. Logistics & Material Handling, 2015(5):
124—127.

[2] ELIA V, GNONI M G. Designing an Effective Closed
Loop System for Pallet Management[J]. International
Journal of Production Economics, 2015(7): 730—740.

3]  BREEdE. Wk rHER]. rmIRAL, 1981(5): 5—e.
CHEN Jing-bo. Discussion Slip Sheet[J]. Market
Modernization, 1981(5): 5—6.

[4]  RE—. TEICEF MM JLat FEME R,
2014.

WU Qing-yi. China Pallet Handbook[M]. Beijing:
China Fortune Press, 2014.

[5] HAAPALA K R, ZHAO F, CAMELIO J, et al. A Re-
view of Engineering Research in Sustainable Manu-
facturing[J]. Journal of Manufacturing Science & En-
gineering, 2013, 135(4): 1—16.

[6] MOLINA-BESCH K, PALSSON H. A Supply Chain
Perspective on Green Packaging Development: Theory
Versus Practice[J]. Packaging Technology and Science,
2016, 29(1): 45—63.

[71 TORNESE F, CARRANO A L, THORN B K, et al.
Carbon Footprint Analysis of Pallet Remanufactur-
ing[J]. Journal of Cleaner Production, 2016(6): 630—
642.

[8] GARCIA-ARCA J, PRADO-PRADO J C. Strategic
Packaging Logistics: A Case Study from a Supply
Chain Perspective[M]. London: Springer, 2014.

[917 WEN O, QING M. Model of Reverse Logistics Net-
work about Rental Pallet Recycling Considering Site
Transport Capacity[C]// Shenyang: International Con-
ference of Logistics Engineering and Management,
2012.

[10] SOHRABPOUR V, OGHAZI P, OLSSON A. An Im-
proved Supplier Driven Packaging Design and Devel-
opment Method for Supply Chain Efficiency[J]. Pack-
aging Technology and Science, 2016, 29(3): 161—173.

(117 BAE, E040, FeEde. ARBICRE AR AT
FE[]. R R KAE2E ], 2014, 34(10): 116—122.
WEI Zhan-guo, WANG Zhong-wei, PANG Yan. Test
Method for Mechanical Property of Wood Plastic Pal-
let[J]. Journal of Central South University of Forestry
& Technology, 2014, 34(10): 116—122.

[12] EAJ, 24, shT . SORE4E 8 09 0 58 2 e [1].
f13E THE, 2015, 36(3): 140—146.

WANG Jiu-long, LI Hua, HAN Xue-shan. Research



« 28 -

(R

2016 4F 12 A

[13]

[14]

[15]

[16]

Progress in Plastic Pallets[J]. Packaging Engineering,
2015, 36(3): 140—146.

T AT RA BT T ()] B TR,
2013, 34(1): 56—59.

WANG Mei. Development of Structural Design Soft-
ware of Packaging Pallet[J]. Packaging Engineering,
2013, 34(1): 56—59.

GB/T 1040.3—2006, %k FiffiPEaERIIE 55 3 48
g3 WA B g A RS

GB/T 1040.3—2006, Plastics, Determination of Ten-
sile Properties, Part 3: Test Conditions for Films and
Sheets[S].

GB/T 22898—2008, AEMALH HLiksm RN E 15
7 AH2:(100 mm/min)[S].

GB/T 22898—2008, Paper and Board, Determination
of Tensile Properties, Constant Rate of Elongation
Method (100 mm/min)[S].

GB/T 16578.1—2008, ¥URHHBE AR W2 1k

[17]

[18]

[19]

FIE 551 B4 PEIEH24E:(S].

GB/T 16578.1—2008, Plastics, Film and Sheeting,
Determination of Tear Resistance, Part 1: Trouser Tear
Method[S].

GB/T 16578.2—2009, ¥R} AN A it #7 24
REAINSE 57 2 #R73: HR3KT] £ K (Elmendor)ik[S].
GB/T 16578.2—2009, Plastics, Film and Sheeting,
Determination of Tear Resistance, Part 2: Elmendorf
Method|[S].

GB/T 455—2002, ZCFIACHH 24 15 1)l 5 [S].

GB/T 455—2002, Paper and Board Determination of
Tearing Resistance[S].

GB/T 529—2008, i fb 15 5 sl P 98 P AR e 4 4 i J38
B8 (T . LAY AN A TR [S].

GB/T 529—2008, Rubber, Vulcanized or Thermoplas-
tic, Determination of Tear Strength (Trouser, Angle and
Crescent Test Pieces)[S].



