(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

N

o 99l (US> LS By olss

YLs,*‘z’u“ plasl g \d)b}) dazxe & ‘#\QL&B 00

khanianmanizhe@yahoo.com « S ;b olSuisly ¢ gy Sl i )| colids )8 (ggmmaiily — 3

555 el olSuildepoiumgs; Sl 1) poliss,lS — ¥

oS

2 Sgas b g Ggby slyixa by 45 ey 8 g gl €0 LS by ol ey S ) ) an
V0D 4ol (sl 80> (BIVAS 5 (A) B+/Y+ (5 4ly) g, aaw 93 53 lainlejl g Jpamme 93 o0l (SilSe ol
Ol 355 ol qulis (85 g iy g plerkie T g Ve (i i G puo g o Sl 5 b 2 003 (B) /0 4 (A)
ghw 53 > L5 9> b (dly Jodo 9 (B S35l B S958 ABES p ylorko Yo Ve Sl (B Copu GRIEIL oS 0
iy 5Pl g B SeA sloy cdaw L5 g ya 53 el s @B & g b Bl LialS s gk 4 g
5 s 5l e 8l (B s 1 &5 3 liiadlyly ST @l et B (s e & o 00
b oS (gpghr ccudls olpon (2 GBS g oy Jgdo g2 (53l istne pil juind s B ol Jlo )3 ) catly (b i
(b G5 ol O3Bl g el e d by Jgte Mo SIS g igboye gaw )3 (9l 5 cos)als b ol

b s alejl 2)90 Bl 93 y» (gl (hgby e 93 )3 9 (IS il Sy > (B (5l g (hp Joe

I Aa sy o Sl oled ¢ gl o 1S (585l

dosko
VA b B s am 5] oded s |y luige 4o 45 ol b Jlo 5y (STyod Y guasms SilSe il
slo e SVsame 5 LSS 5 OUS e (Sl Cuibyy (59) Sllllas 840l (65)0laS ptie dunmge )3 (6o
el s o8 55 ] Sl oo a9 55 s o bl 5 555 g g 5 GBS o U]
Wi cpl > b W Cubge 3 Jpae als o eolaiBl (1)) g Jpae (Sl Cuoglin sy S5 g jlsle Goeen
o)l L ) g Dol b yudle ol wiid b 0aBlG by £o5 cpl )3 pawye la pble (p Szl 5l (S ol ppo

OS Al 09,5 93 &y 1y 0aiS by (sla 0uIST a8 sl Jgltito wyled oo M B3 Gl ) by bgee i sy bl 5 B

~Yf5a-



(-

o3 ol a0 04505 ghodiid \
MM@MDMM%@M@\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

ot 1ilo WWalejls (6 5eS b 0j)) & cudly (gl A cawl L3y iy glp ol 45T WS o puds IST a3l 4
S5 ogee sy (lp W5y o alBlin 1) co 0 cla 3l ST ST aS pgd g5 0dBIST 38 e g oI5 (WS
By g polss 5l BT ulpli S s 5 sy 83 28l p3Y (65 e 98 Ol oge (95 1 gl oS

Cawl 3350 (sl 15T Mol b g cunlio (sl 0255 il )3 e (sl ysSB 1 S sy (Sl
23 Dloe & oly (oo Canl 4B g0 (553 9 (65ygliS Y guaze Sy g Al iy dise) 3 &5 SliiS (e ]

5,5 o)l

)5 oy D90 I aih ogase ip il Qi 2 i A Sy g Cugb Olise il A 5
ol Jude Casby (aal3l g Gial3l s g 4 ogase (i 551 e G 4k Sy I &S 0 LS @l

(layi and Clarke, 1989) 1l o LialS

b o i3l Ols)igl:éT Wl maw Anly ;3 (55l 9 by I «ogby il b ast wl el L Ky Audod jo
Ince et al, ) col jiiny aBlo YL Cuowd | by 55 9 (655 Bl ol Comd jd a5 Db L 5o gls iomen

(2005

e jy S5 Al maw oy 1 (Byas <5yl g (Bp Cglie p (B Cop g bl agly Sl Sy cdnghy

5 JELBe VIY iy 4 b aBls g ol )5 (Bpas (555 5 (B Coglhe (il oS (nl 2 285 JE )
P Sran $55 5 chp Caslin p ) g 3 Gg)l> (e 8L 45 e augly 5 3y00p @perte (e p o5 (e D5
gaw 22y > (s (55l g (B Cunglio B p i) (oo 00 e B Gl (B o p GRIBIL s (LS Bl aw sl

(1387 s 5 (o3,5m3) cdly inls sl

2 Ollel B8 JE oy )50 93,5 5 JUT 8 Bl Sl olsS (i di5 g 58 oS

sle sy 5ol o) (BIYFNY 5 (A) 80 cugb) mdaw 93 )3 5 483> p plorea ¥e 5 Ve e ()LS)L (gl Cas
ey g il B L a8 sl L ol b 03l ploul 93,5 (gla aLs (sl 5 Al g do )y (B) YA/A g (A) OF/VY 4 gL
ialS (s sb 4 susb g 93 j2 3 45LS 93 sy ohy (S Tl g S POl 4R p jiedkie Fe Y
Taw & Cund 5 Gha Oy ghaw 1y ) (Gl By Pl A by aw 5L 93 p 53 (e g b

V¥V



(-

oy oale 30 04555 ydodd :.
W@Mbmmﬁb@m\

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

B gy 9 2o
09031 dlgo

3 ale wged ol Balas o 4 ol slo wiged 85 s gy g S g e 93 )3 (il

ok o5 (6o Wige 5 L (68 0515] Yo b 31 L I 5 1 05 o 3UT i SLEL 31 S 50 gl ol g syl 0
5 b odlitl do aBlu ond SUis S il jdlaio 4 6y8 sl lalol (gl b 09)F ) (S A e 0,5 93 4 0
5 (A) DV.00 L gby pdaws 93 )3 Slilojl 9 Liolej] camwy b Cagby o ys 4 4S5l an b 05 atsliS LS 503 64,8
lyp s plosl gl cla 4l gl 5 b g do s (B) YR8 5 (A) 020 5 o sla a3l clp 5 b p 2o (B)YSD
a0 V00 (slod )3 9 K45 g 9 a9l o I Bges talef] )b 3 g g canmilis > (slo LS gl gl Hlie (yuns
Bl Sle poled s sl iulojl opl 53 Nad (59 0,bgd g oad i gl 3D 3 ceelo YA ©ode @ 315 ke
(0+) cud)bs & (arimgys b olpl 598 Colo STM20 Juo oygpiais] Jloygsig Cons bl 1 gl 5 o

A oS 031l 20 o oo} 83 |y candsS b L 5L ol 5 Lol b pizman b o0lizal 4y p SokS

il ol a3ls oS 5 5 iS5l ol qoedd (oo o8 by oIS o | o diged by A gl g

:(Mohsenin, 1970) .06 aalgd dvwlxo pj alaly 51 by (i l5se (o

j— FS ma g - P o . . - . . -
T= = (JSliSe ) s 2 (o G Tl 3V P55 o 2 ooz Slo (o2 (5935 l3noA laic s
Byo yaddes Caws yy Jop

oo Jge

LY J5b @ cog bl b hB (pdp (A5)5 5 008 dulro (b (5 )Mo 4 dogi L o diged (B0 Jgo

:(wada, 2003) 5,8 s ey 5l g e

1=Gexy=

2 Ic

ANAL



60 (Fmgrp) GLEOS el mssgs

1Y olo age 1) 15 9 — sgiio g yd oldils

V=
te (¥)
Fxt, to (df (%)
Ge=—5""2 ds
276 re 2 Tc

95 O SLad e ok o w0 2l Al B (o (B W8T (Sl s i Jge Gloxl
sk sy o6 4SS g Yy dxio

&

y‘ T weeia

ﬂ,ﬂ-.

- H F
F
T == G XY == g
L= 2rrF
e Ele Te
ety
o we EXte
¢ 2rrE s

- '

b Jgte duaslons ngois Y S
oV 85

by G aBl (oo Gy dbml (sl 0dl B pan (555l (e Jgaze S oy e )3 oo glo el (S
/Chattopadhyayand Pandey, 1999 ; Chen et al, 2004)cwl obuls 950 513905 1) pdaw ply 03le
IS¢ (0)
E. = [Fdx
0

—YFYY-



& \
s ol o 055 yhodid §
@wﬂwgmﬂw»@wm%@m\

119F olo yoge 1) 9 = sguiio awgs 16 olSuials

A3l oo il BB 5 bl Sl pogate by 5551 Gy 5] (el odel sty e o g L

E . & PO & £ & e
Esc = fﬂ?u’e.‘ PF)Esc cqaye yodso p Jg5 o cunes g pogaste (S (6551 Be (g5 (oo o B (5351 O

e (e sy (KBS dali 3 SE ol Al

o A
(A) 0¥ e g G 35 el 5l 20> (B)YFD 5 (AJOVOD (igh) o 9 50 o diged (SidepunS (o L35
By G5 oS amd o i ol ol a8 dpwlre didd p yteddis Yo o¥e by Copu b gl b p aop (B) YR
O o a3LS (gl By BT gl g 93 2 50 Sy Ak Sy Ll Bl L g 03 SiS digad § yilangb e diged
(V) IS b Bollae 8l oo Gil3El by (A5 gl ye g ) (B e Rl L T SLS (oS Sy90 50 b e
b ) o 43L5 gl by 15 bawgie olisentd (5 (Jad jgb 4 by A5 i gll sl (V) S5 g o
o VYO 5 WHA s &0 ol iliecly yiably ol ot il IS ANt el 5 5 SISkl VYVF ogho e

A Al Sl

20 -

315 \
310 —

—0
—— sk e s
MR

»

(Mpa)
[6)]

0 T 1
20 (mm/min) oSpcepm 30

o 4L by G5 3 2 gl (Slyiome g b k5 i 36T S

—YFYY-



60 (Fmgrp) GLEOS el mssgs

19 olo (jags 1) 15 9 = Sgaian (g 9 olSduls

14 -
—

o 12 - ~—

4 10 -

.;’;

iﬂ Z— [— —

2 | gl e cilla

g 4 —— o gh e
2 =l 3R Gl
0 T 1

20 30

(mm/min) oy Cas g

I sl by (15 e lasby (Slsime 5 (b 4k e il YIS

o Jgwe

Sl Gl By Jote Oliee b aiged a8 il b 5 035 St digel S a8 Coboye digel (sl Jodo cpl oS Sl ol

Iy o L5 Sy o g ol il Sl Sis b g el Cgbye Sl 53 )5 ol g s

A5 des o gl JKblEo WYy WA-A 5 it b (s JSblSa VT T Y. Y
30 +
25 1 ¢ sbala
3
S 20 -
X . B oo il
15 - .
©
- —_— (<« ) L
g 10 o ¢ (b ye <la) Linear
S .
—— (i Alls) Linear
O T T T T 1

(mm) wiges a3

s b by Jghe gy slgiome 9 4L s sl L F USWS

—YFVY-



ey B ole

ézﬁs QPR Y &
eeeml}FRo g (PRmpwpm) GLERS Goesdls mssen

119F olo yoge 1) 9 = sguiio awgs 16 olSuials

30
3 25
& 20
Y 15
T 10
2 5

0

L 4
= & b la
: A [ WL PN
—— (wshe @ls) Linear
' ' —— (s dlb) Linear
5 10

(mm) @iges yad

I esls By Jgho p g lgine 5 4L b ,3B.0 JSUd

5 (S5

B g glite s 4 jmell ol Lol s duslixe (8) abaly 5l ookl b ol 5 com a3Ls (clp 5L5 3590 (655 olime

iy S5l Olgs a5 yiahl 5l e oy 35650 S8 0lge (b Jlod sl (bl jline W15 o ialejl (sla Wi

Slp bp 5 5le 15 pogaste (D (65 5ka,S odlitnl WL o dged o A (B (65 pandS gl &S o guake

sbye Al 53 e sl (0) UK Bl By 4355 S Rl L 85 0D dlbne SUiS K9 I il ogbye diges

@ St g ogbye cdb ol gl (B) JSal Billas by ax (Rl L oS b cdl (il S cdb gy g ials

2 Jo5 e VA b jo oy o 8L gl by (5 5] bwgte polie uiomen 8L ialS g Gl S

sbye b 55 I sl el lad S @ el 3 Jo) e VSV Sid el 3 5 iy siesl

=, 60
G 50
:3 40
4 30
4, 20
%1 10
£
=
3

A dpwloie @0 ptaddes o3 (Lo VoA St Sl 0 g e yiedlo 1 g5 e V)

\ o sh e s

= =l SEA Gl

20

30

(mm/min) oy s g

o 485 o guatie by (S5l sy Slyime 5 by 435 e B8 SIS

-Y¥vo-



i :
s ol o 055 yhodid §
W@WD@M@E@:@;@M\

119F olo yoge 1) 9 = sguiio awgs 16 olSuials
50 +
40 i /

30 -

20 1 ——Gsh e dlla
10 - — — S il

20 30

(mj/mm2) o sy 43 5551

(mm/min) i w cs pw

I s pogase by s5ylp Ggb) lyiome 5 oy 4i oyl YIS

S5 doxal

g ol g o CE)0 LS by () ERp A5 by g A g Saghoy o 93 50 o Gilejl 35 () 5
A IS 25350 b Gl gy 2l Jl ol s 288
Bl gl o Jb o cdl pals gugh) daw 53 2 50 G LDl (B GBS (i (S Ak S pe GRIFIL(D
el Lials s s )3 g il wgbye cls 3 e gl o
A5 )l S el Sl it csbye <l 3 ol g o LSl pogace (B (555 ade(Y
cdl (il Sas s o g Gl Cgbye b 53 cow BLS gl pogatte By (5] ke a5 ey S5 L(Y
oy i 1y Sl ialidl s 5 4 (Kt g ooy el el Jliie ) ol 4L (gl &S o 5
o ol e g 8l Gl Sis cll 5 g Gl g e o> digad 53 o 5 (b Jpdo b wiged jlad i3l L(F

A5 55 el e cdls I i St s > diged g3

e .0

o 0,58 ey ()l (IS)L oy 5 Ble (SO (L) WYAV.e LolE (555 p 62,500 w52 -)
gl (g8 oSS gl 550 9 (65y9liS” (clondle cwins

52,5 9 JUI (B3 BLs el 5 i Ll ATAR g g (o) eeshie o el e b i) o (g Y
{255) Ol oK (ol @lio 5 (65ysliS o - Cogmsl 550 5 (55)9liS sl (pple (gudins (o 0, (yrantid
AYAR ol ys: 9.5 YF-YD

3. Chattopadhyay. P. S and K. P Pandey. 1999. Mechanical prppertiesof sorghum stalk in relation toquasi-
static deformation. Journal of Agricultural Engineering Research: 199-206

—YYVS-



(-

N o 01555 giosid

e fifEo g (RRmpwpa) GLEAS Jogdls msge

1Y olo cpoge 1) 5 9 — sgiun awga b olidsls

N

4. Ince. A. Urluay, S. ZEL, E.O. andMzcan.. 2005. Bending and Shearing Characteristics of Sunflower
Stalk Residue. Biosystems Engineering. 175-18

5. Mohsenin, N. N., 1970. Physical Properties of Plant and Animal Materials. Gordon and Breach science
Publishing Co., New York

6.0. A. A.TAYI and CLARKE. B. 1989. High Velocity Shearing of Maize Kernels. J. agric. EngngRes.
15-25

7.Wada, A.,KTakanori.,M Yu .,K Atsushi.,T Susumu.,F Hiroshi .2003. A method to measureshearing
modulus of the foamed corefor sandwich plates. Jornal of composite structures: 385-390

Shear characteristic of plum and apple branch
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Abstract

The purpose of this research is tostudy shear characteristics of plum and apple branch
and the effect of loading rate, moisture content and sample diameter on the mechanical
properties was evaluated. The experiments were performed in two levels of moisture
content, 50.20(A) and 39.60(B)%w.b, for plum and 51.55(A) and 36.5(B)% wb, for
apples and two level of shear blades speed(20 and 30 mm/min). At moisture levels A
and B,th results showed that for both branch, the shear force, shear energy and shear
modulus decreased with an increase in loading rate within 20 to 30 mm/min For the
branches studied in this research bot “the shear force and the shearing energy were
found to be higher in the moisture level A. the results of analysis of variance (ANOVA)
in SPSS software (Vers. 17, SPSS), showed that changes in loading rates were
significant effect on the shearing energy and shearing stress, Whereas, The effects of
branch diameter on the shearing modulus and shearing stress were significant, As, For
apple and plum branch, at moisture and dry levels, The shearing modulus with increase
in diameter of branches decrease and increase respectively. For both branch, at moisture
levels A and B, shearing stress, shearing modulus and shearing energy at different

loading rate were calculated.

Keywords: Apple, Loading rate, Mechanica properties, Plum
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