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Analysis on Composing of Elastic Modulus of Heterotype Molded Packaging Mate-

rial and Shaving Shape
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Abstract: The features of wood packaging material were studied in microstructure view according to the theory
of modern packaging material design. A new wood packaging material, heterotype molded packaging material,
with independent intellectual property was developed. The causes of changes of physical and mechanical param-
eters of the material after molded were analyzed qualitatively. The influences of shaving size, micron degree,
veneer condition, and glue condition on the material were given quantitatively. The theoretical formulas were
validated with experiments, which confirmed the advantages of heterotype molded packaging material and gave
the quantitative demarcation in strength.
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Fig. 1 Picture of wood packaging material when
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Fig. 3 Specimen image of the heterotype

molded packaging material

RIESINIERB, NDNE L BFE NIIRAR:

1 A A
e, Erl Ert El 8r
oA 1L A
“\7| E. E.E|” W
U a1 |
L Et Ert El
I 2(1—2,)
0 0 E.
yrt Ty
1
Ya|=| O a 0 |:Trl (2)
)/11 Ty
1
G 0 0

IP:E. N XOY YEROEMHREE N Z 0
WBtIRE e, An OO EHMNZ A, AN DE T30
BEON LB 0, Nn S EBIENT; Y. Nn,
m SLEANUINLZ ;7,, N n,m LFROBITIN /I ;7
=r,t,l,m=t,l,ro

SR EGEM AT, A Iesy) 6
DMOORERSN, BEENDIEARG, BERXZEETE
NEQAEYITTF XOY VEEAR,XNBDEUWEEHE
Z Anme), REMERD , GURBRIT, R
EHIGAREDTR YT F XOY YEH, FIAIR
T, gLh%aE XO0Y YERS OB EE. A0, 858
BEEEMNE E.ARAREEMEELOEHES
E, VOBZ2AE8,WRK E KEH E.VH0O L,
HAEEDMYERD, ROGNIZREL TRARN

E.~0.212E,=E} (3)

NGBS FHE E.NSEEX E 9 ¥E,
LILUE ENRANBIEE E. oBfEME S, s fl
JUERENTED ELMMNEQRBEEEEM
o BINGHBIB/HLESE B1e CEIAENSI
BESEMNERERS FEOMSENy RIS

EEEMRRER 21. 2%,

5 BWHERSRSVMMNFERE

NOOBRETB TS ENS2RuEeTEM
BENDHOLSHSHRENEE TRX—I2I5,B
TN BEIT I L T8 M 3t 2 BR R A Fp D B T8 i 4%
ToEBINEN RRE RN NS MR E
SN, SBREBNIIEPEERRNBUES
BEE, X, BT AREEMRNNN IIED,
AEHRT BE.MREREEESFRRWRIE
EEEMREMEENZINE 2 RSN,
I, SR RERMNIEMEENERNG)ZE
B, FEERIVCEMRZN RGBT
BB EE0FE,

RELLNERAEREEM B ESNEN
BRI TITEN

E.~V.(E\+E,K) )

AP E, ARKRBEMEE;V, NARERM
RBVARRE K NIRR S8R RBVARE, BIME AR
K, AL LEDPE, RENE, EAKER E, &
NE B 1315,

ARBEMBRAK I Z BN A B E S0
AT LLETSIAREIZBIIFRE R K767 .

1.53(R—1)=p® (5)

AP .o NRREEMRNBE ;0 NBELUEAR
REEMRILNEBLEK,

HHBFUTEARNNARBEM R ERNFIE
FEEEMRBSLNKTRES VMBS ER,
>0,/ NFREREMTPNMIRILINELEN, 0<<0; WE
ME,0=0,

AW REBESMRBEBEUEAREEN
REFEENBEEESHNEIN, BABELYULARR
BENEAEEREBE LR AZR I @&
SEIIMTLUEY R RIRER , SERESELEHL R
TEMREY, TLUES R AR RS R EIZ RAILL B,

AREEMRERG, BESRENREREES
WEZE MR REFTEFI, B SIAKREEM
RERRRSAM .64 0~1 2B, HE%
MRFTEREN,6=1; BURNREBREN, 6=
0; HATEFMBIRE BVIRSAIINY , & BHXTIRE

AXRN IR, FREEEXMREEEGUE



f3E T PACKAGING ENGINEERING Vol. 33 No. 9 2012-05

44

fEzahBom AUETEREN, BENERHE
FEEMRNRETE&#IN, R, SIANFERI
L, L& 0~1 Z2BZ, ST 20NERN,Z
EBEDM,L=0; 38EAE,ZaBED N, L
0, HEBLHIRE,

—ERT e L BRERBIEARNRIEN,FH
Z RS RDNFIRTE

K ERWEMESTEFIMBNRRAAZT )
Ej"f%

E,~RE,V,&(1. 3K+0. 212L) (6)

AREEMRNEFERESNRUB LYY

K EE&20, gL TE 2 TINSAIW -
C,=V,v,/v. (7
C,=KV,v,/v, (8)

AP .C, IRUEEEEMRESEL; v, NETE
BRIRE MMAIR; C, NRBIEZELE ; v, NREIBARIR
B MER v, AR RS RIRIR;

B, (ORAI(D BRI E 28R E%
SX E. %I, BT EEEHARREBENRBEA
AR, Bt g U E SR B EBE AR E
SMRNBENREREEEMANRENZ,

6 EIRAINBIRIE

SE ERBICHR,ABAMEN LR FP, F
ATLHELSN I ET ZFREEEEM RN
Do WIMHFNIFEQPEEE N, SN, HB M
BEEERIRE 5 171 MPa, B MSEAERM , BE]
DYLUARE] 1 933 N FREREIRE 39 MPa, LTI
R, URXAEOEHED I, T8RS K e
WEE OSB EHagMEE, WRHE—FIHRY
i, RS RKEAR 7 I USRI AT S
BRI, RN RBEAIEN—PH AR,

TIABIBMEE R 9 800 MPa, BT, (3)TE E..
=2 058 MPa, X THUEFLLARITERDVEMESIT
Bl ERIWNEIE, BV, =0.9,K=10%,K AT
(DTUKRE E. =2 113 MPa, IN/RERITKREDN
TSR,

BRER T, SRR DT Z G
MO KRR EFMNEERK, REEM-RNiBd
5% ,MEY L=0.95, &N IR, RREERLEM
RBVATESRRIRET OSSR, RREMAL ¢

=1,BERE K=10%, BREXTLSBN E. =
5171 MPa, FLA AM T (6) R #E B AR =M RIREK
HREBNAMR=1.77, &R LZHFRHET
TRITEREK MBI B R AR R R RN a1t
BRELLANERIRS 777, LERIMENNARES
113% ,MBEUBEBERSLEERIMENRIRIES
65%, BIE R ERFHRATNG), BHBFYEAN
REEMNBSLNEBENR 0=2.4, X THET
NSRS R RE KRN BTN TRIRXK
DENEREFENEN, BERUEEERZMAL
MHBHRR, X TEE I B EWEHIRE , M TS
DAEIMF R KRR,

7 48

MAMBIERNMABE LA, EIEHER 5 =
BREEMNEREWEN DZSWENHNARR
H. EREEGHRANZPNENSTAEERET,
BRI ERSERMRNDMNE CBHXR, R
REBEDOARGHNBICEERE, ERES DN 58
ERY WKEIEE BE SLWEBL X LR
RS BAEEATS REEEUNERELFTREER
WERUEFEEMREBELRENEING EHEIRKLN
SHORBUEFEERMRNEME RSP NE S0
PRANNZXREN, NRUEERRERYNESEMIT
DNEBARMDZIRICRE T E i,

X pdiEid KBV O TNIERR T R AR R RRAM R
MERERVLIE , FF IR R R RHRUK (L2 I8 R
SBBEUEARBETRNHOSLNEBE KR 2 T2
LW RIS REEM KRR ENRSHN S EEEIRE,

XA LIZ aZREN EREIN IEBERS
o1 g/em® BIEERIAR, AL JULIMAE S BAREE
MRETR EET B EELR. X—HRAN
B BREARMBEMBEFTENHRREHR T EBIBHK
‘A ESTEReNARBENNE RIS
RE 5 Eiiflo

YPRENFEE RN EERESITERN
S ENE—PRR FIIECN I Z BE 555
1B 7% 48 89 SE i — 25 4 LE AL

S E WK
(1] B ORORET 2 5 1) o 4 A0 0 2T 2 % 4k 1) 7 oK e 2



T TN S R A2 A S A ) ) AN B E TE 25 00

EMFFE ] Y k244, 2002,17(3) : 353 —357.

MA Yan. Research on Quantitative Analysis of Micron

45

CHENG Jun-qing. Wood Science [ M ]. Beijing: China
Forestry Press,1985.

Wood Cells” Fiber Content after Directional Reconstruc- [7]  BRON .3 B T T oK FUROK K 45 4 B30 TF 53 1 8
ted[J]. Biomath,2002, 17(3):353—357. RS Tl AL HTFL ] ARl AU S AR T84 ,2003(7) 14—
(2] i, MIBOKRFL2 5 H R TR AR Tl i Rz w55 e 22 6.
[J]. Ak RF2%,2001,37(8):109—113. ZHAN Li, YANG Chun-mei, MAYan. Study on Theory
MA Yan. Prospect Nanometer and Micrometer Science of Nano-micro-meter and Micrometer Wood Fiber and
and Technology for Applying to the Wood Industry[]]. Its Industrialized Future [J]. Forestry Machinery &
Scientia Silvae Sinicae,2001,37(8):109—113. Woodworking Equipment, 2003(7) :4—6.
(3] T, FIHIGOK A LR 2 5 1) 21 41 45 R TR 10 5 3 38 4F 4 (8] Thir. TELH A Iy MR K W BE S 805 i 7 4R b LT . &R
e 2 e 22 A B BF 7 [T ], ARolk B 2%, 2003.39(3) - 111 Jepkoll K2 47,1995, 23(4) ;107 —111.
—115. MA Yan. Discuss on Mechanical Model of Scrimber and
MA Yan. Study on Cell Break Theory of Using Wood Fi- Rigidity Parameters Analysis Method [ J]. Journal of
ber Micro-meter Aligned Reconstituted Technology Northeast Forestry University,1995,23(4):107—111.
Forming Super High-intensity Wood-based Panel [ ]]. (9] BRmN S5O, T, 55, A K A ) 78 A A i o Pk AR
Scientia Silvae Sinicae,2003,39(3):111—115. R AT 2 B FELT ] AR I T ALK, 2002(4) : 8—11.
(4] Hh2a. oK AR 2F 24 0% B 5 7455 1 A 26 A1 B 1 398 ) 45 ZHAN Li. QI Ying-jie, MA Yan. Research on Solving
[J =Tk ,2005,32(7) :5—8. Process for Transverse Section Elastic Modulus of Re-
MA Yan. Study on Heterotype Molded Packaging Mate- constituted Composite Particle Board[]]. Wood Process-
rial Formed by Micron Wood Fiber[]J]. China Forest ing Machinery, 2002(4) .8—11.
Products Industry,2005,32(7) :5—8. (10T SR . A bE 40 M 25 4 o3 A 5 5 48 B2 1k BLIE i
(5] FlRZ. AP S5AMTA% EEIM] T R, Jat. FELI ] AR HLB 5 AR T 98,2003, 31(8) : 14— 16.
MO S R A L 1991, ZHAN Li, MA Yan. Study on Fibers’ Distributed of
KOLLMANN. Principles of Wood Science and Technol- Wood Cell and Quantitative Mathematical Descriptive
ogy[ M. Beijing: China Forestry Press, 1991. [J7]. Forestry Machinery & Woodworking Equipment,
(6] AR, ABF2E[ M. JE5aC: b FE AR R4 L 1985, 2003,31(8):14—16.
(EEF 9 70
(2] Tk, BaR WiRmanmual)] . nEhRES% [5] LIS,PETZOLD L. Software and Algorithms for Sensi-
‘27?,2004,21:67*68. tivity Analysis of Large-scale Differential-algebraic Sys-
WANG Ya-xian, WEI Fu-en. Study on Quality of Labe- tems[J]. Journal of Comp and App Math,2000,13:131
ling[ J ]. Inner Mongolia Scientech and Economy, 2004, —145.
21.67—68. [6] SYRDAL A,HIRSCHBERG J,MEGORY J,et al. Auto-
(3] &=, 20 . Wi bR HLAEEBR BLE 09 3 07 22 20 #r B 45 16l matic TOBI Prediction and Alignment to Speed Manual
RERIT]. A% T ,2006,27(5) :45—47. Labeling of Prosody[J]. Speech Communication, 2001,
YANG Qi-yun, LI Wei-tao. Dynamical Analysis and the 33:135—151.
Design of Control System of the Paper Deliver Mecha- [7] TRYON R G,DEY A. Reliability-based Computational
nism of the Label machine[]J]. Packaging Engineering, Model for Material Development and Structural Design
2006,27(5) :45—47. [J]. International Journal of Materials and Product
(4] SRBESC THAT 5K a5 R JE T 0 40080 S 69 o 51 0L 4 B 41 Technology,2001,16(45) :333—357.
AOA BT IR [T] . AL I, 1998,15(11) . 17—19. (8] BR LV 3k = 4 PR 5. HLB R S 3 2= 5 i &

WU Qun-bo, WANG Zhi-xing, ZHANG Yi-min. Re-
search into the Computetr Aided Compound Mechanisms
Desigh Based on Virtual Reality[J]. Machine Design,
1998,15(11): 17—19.

ADAMS B # LM, Jbat. 35 4 R 2 Rk . 2005,
CHEN Li-ping,ZHANG Qing-yun,REN Wei-qun,et al.
Dynamic Analysis of Mechanical System and ADAMS
Teaching[ M]. Beijing : Tsinghua University Press,2005.



