Engng.J.CMU.(2017) 24 (2), 11-22 018a183F0NSSUAANS

UK1oNe1de1Baviny
) Engineering Journal
Chiang Mai University

m‘mnmﬁ“!%“lumséfﬂwawaﬂmam‘smym

Determining the Cutting Force of
Agricultural Products

A F% 1* & a au a d 1 [ v Aa 1 a A 3 2
gruas aum’, Dada Hinadndns’, wueuiy audAna’ uag s¥IU aum
Sunate Surbkar', Bandit Hiruansthiporn!, Samerkhwan Tantikul' and Rawin Surbkar?

a a o 159 1 ) o 1
AUz IAINTTULAZEATIHNITNNEAT NHINeaouN T 01583 11N-NT1D 0 HUBINIT B.duNT18 2.38311L 50290

2 a J = a o = @ = =}
AugInemansuazing 1ulad urnneraomna lu lagsisuenansiuesn AUNWNIT B.AI1%1 .93 20110

Faculty of Engineering and Agro-industry, Maejo University,
Maejo-Phrao Road, Nongharn, Sansai, Chiang Mai 50290 Thailand
2Faculty of Science and Technology, Rajamangala University of Technology Tawan-ok,
Bangpra, Sriracha, Chonburi 20110 Thailand
*E-mail: sunate@mju.ac.th Tel: 6653-878123 Fax: 6653-498902

v
UNAAED

s
NITHUIAULIIAA WAINTUAA u,azmmgﬁ@ummwawa@lmamimymz-mJ15am"lﬁ’mmq§}ammzmqma
1 9 = an Y 1axx a o F) < @ 9 Y 4 o cg’.;,’ 2 A A 1
MINIAINNNODUY 3 1T Vlmm ’J‘ﬁﬁf,‘l@EJI@IE]GL"W]’J']llli’mﬁﬂﬂl“llﬂﬂﬁﬁuﬂ ﬁaﬂmﬁunJumimmmmuu“lummnag
o A J o ANk A Y < o o Y y A s A 2
‘]Ju’f]ﬁﬁ]vlﬂlﬁ.if]&l 1 AIUNTETNMIITAAVIA ’J‘ﬁﬂ\iﬁﬂ@lﬂcl"]fﬂ’\)'lllli’f]ﬂ'ﬁ@lﬂ@]TQ’JEJﬂﬁGl"Iﬂ,ﬂi@\iﬂﬂﬁ’E]‘Ulﬂuﬂﬂi?jﬁﬂﬂﬁﬁﬂﬂq‘ﬂﬂﬁm

Aa o Y o an P2 ] <3 o 9 v 3 Aov a g o Y o o
NUNANNITAAIYNU LLEI%’Jﬁﬁ]ﬁ‘L!IﬂEJGl"])'ﬂ’ZﬂiJLi’JﬂTWIﬂL‘Uﬂﬂaﬂ’JHJLi’J‘VIGlﬂ‘l]fN L‘IJL!ﬂTi‘H1LLiQﬁﬂﬂﬁﬂﬂﬁﬂﬂWi!W1§ﬂaM

@ a s A

1 awv 1 a an & a 4
Tﬂﬂi%}ﬂ NNITUIINTSUND mﬂmiﬁnmwuannm)ﬂmuu1ﬂ”l%"3’%aamE‘fuaza%ﬁmammwaﬁnmwsmmmmm

! ' o | as A 23 Aa Van a o ' ' Y qu o
lufianiinagenisda taznuNIsneanadilunieuuinnINIsaaad IaIuveIn1snIAIMIasiulenisian

]
1A

A < ) s o o a X Y 9 A A o A Y a
LL‘N'UﬂLl,a&’ﬂ’ﬂi]ﬁ’ﬁ@ﬂﬂ’]ﬂl“ﬁu!%ﬂiﬂ?ﬂlwa'ﬁlm&’ﬂﬂﬂﬁﬂ"l]ﬁxi G]Niw]lﬂﬂ']‘ﬂﬂﬂﬁﬂﬁ NYINTI LAZLAUDUNITAANLND I

£

1 £ o & A A LS i 4 o o a wva 1
meﬂ%uaxﬂi‘ummiamauazqﬂﬂimummqwm ﬁ@\if‘nﬁﬂﬂ’JWIJ%WN”IﬂJ‘luﬂ”Ii‘]JQ‘]_IG]HJL!E]EJNiﬂﬂ

o

o o w o @ @ o

AAIALY: LLIITIAA WaNTUAA ﬂWﬁ’QLﬁfJH HARAANIIMTINEAT

ABSTRACT

Determining the cutting force, cutting energy and shear strength of agricultural products can
be done by indirect and direct method. For the indirect method, there are 3 different methods which
are a Static Method, a Quasi-static Method and a Dynamic Method. The cutting speed from the Static
Method approaches zero by means of gradually adding known weight on cutting blade placed over the
material. The Quasi-static Method, on the other hand, performs by using low but constant cutting
speed via the Universal Testing Machine (UTM) or likewise principle device. While the Dynamic
Method bases on approaching the speed of the actual cutting by means of the Pendulum principle with
impact forces against the material. As can be seen from reviews, the Static and Quasi-static Methods
are more popular in the use of investigating the knife design parameters. However, we found the use
of the Quasi-static Method more popular than that of the Static Method. As for the direct method
performed by measuring torque and rotational speed of cutting shaft while cutting an actual material
which results more precise, more accuracy and more virtual real cuts. However, usage and installation
of measuring devices are quite complicated and difficult, requiring expertise in practice.
Keywords: Cutting force, cutting energy, shear strength, agricultural product
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E; = Mgh = MgR(1—cos6) (10)

o E, = wasnuioglunauvesnugamiloringy 0
03f1 (J)

M = yraveavumugay (kg)

g = anuisaieannussigaveslan (m/s®)

h = szezAugavesyaguddinlasuliile
MoV 0 991 (M)

R = 52021193211 0gUINaN0InIsnyuIag
gudnarsvensa lifuaavesynugay (m)

[ v o [}

6 = yuvpaHMUAANIINYNA VA UIANAA
(degree)

[— Bevel edge
| .

Bevel angle of Knife
knife (a)

(a1

Section AA

‘ Knifg bevel angle

.

Shedr angle

Cenure of
gravity

|
Shear angle (8)

Pendulum

Curting knife
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Ef = MgR[(1 — cos 8) — (1 — cos )] (11)

Ef = MgR(cos 6, — cos0) (12)
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