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NARONGDET SUESAKUNRAT : DESIGN AND DEVELOPMENT OF
A CASSAVA PLANTER WITH SCOTCH YOKE MECHANISM FOR
SMALL TRACTOR. THESIS ADVISOR : SAMART BUN-ART.

Ph.D., 86 PP.

CASSAVA/PLANTER/CASSAVA PLANTER

In this research, a cassava planter used with small tractor was designed,
created, developed, tested and evaluated for reducing the labor shortage in cassava
planting process. The planter consisted mainly of stack cutting and pushing set, soil
furrow and ridge set, soil opener set, transmission and planter structure. The
developed planter was tested in field to find performance and economic analysis.

The results showed that the appropriate blade type in scotch yoke cutting
mechanism was 45° type and the total weight of cassava planter was 370 kg. The
appropriate speed range was 1.73 — 1.89 km/h in 2-3 gear position with the field
capacity was 0.85 rai/h and field efficiency was 79%. The fuel consumption and draft
force requirement were 2.40 L/ral and 2,452 N, respectively. The planting was 88%,
cassava stake missed planting was 9%, cassava stake lost 3% and the germination was
94%, tested in sandy loam field. Economic analysis shown that the operation machine
should be 19.45 rai/year with a consequence of payback period within 3 year, working

150 rai/year.
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23 $19A2U152 1.73-1.89

2T n

60

27T (30)

60

3.14 rad/sec

stroke

(280)

140 mm

R®

(140) (3.14)

439.6 mm/s ¥3® 0.4396 m/s

R®

(140) (3.14)°

= 1,380.3 mm/s’ 139 0.1380 m/s’
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F, (usqgﬂmﬂﬁgﬁwﬁm = 2,452 N
F, chmingaidlaseq) = 7kg = 69N
F, (ﬁmﬁ'ﬂﬂszmmmzmmﬂﬁ’uﬁuf) = 100 kg = 981 N
F4(ﬁmﬁﬂﬂa"lﬂéfmmzNé’ﬂﬁauﬁ’uﬁ) = 70 kg ua 687 N
F, (ﬁmﬁm;ﬂﬂﬂim) = 86 kg = 844 N
F6(1§mﬁmﬁ1'§w%’amuﬁa) - 120 kg = 1,177 N

Ry(Lmﬂizﬁw‘ﬁ@mm%’mmuﬂu y)

Rx(Lmﬂizﬁw‘ﬁ@mm%’mmuﬂu X)
50059 TuuuIuAY y

+VIF,=0; F,+ Fy+ F,+ F;+ F, = R

5059 TuuuILU x

+«<XF,=0; R, = F = 2452N
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R = 4487N
R
210 A= —
Oa
6 2 <
Tag da = — : 0 = 370N/mm° (11an St37)
SF
SF 0 Safety factor=6 (310A1519 12.)
370
ﬂg”lﬁ’ O = /— B 62 N/mm’
6
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UNUAT A= & =
Oa 62
A=  7237mm

< { { { @ [ 1
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(a0 St 37 NUN3IAA 1A 37 ke/ mm?)
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MandeInsda W, = [Ffvj (E Ao Use@nsnmmsvuls 0.8)
W - (948x0.24j
0.8

W = 284.40 w Y39 0.39 HP

N,=38rmpm N,=76rpm i=2:1 @ensuauiuntion 30 Wu suvwiels 15

Wu szezvinailed Tanoonuuy 480 mm

winmaalunsvy las
P = WN, N, (N, =14,N,=1.2)
P = 284.40w (1.4)(1.2)
P = 477.79 w %30 0.65 HP
A AR a 2’, a 4 [} 4
@onlala ¥1A 1 ¥4 ANSI-50-1, WAk 15.875 mm (110835 50)

USWANn  F, =26.16 kN 12814 0.98 kg/m

3 ]
AN T V = pm

<
Il

(0.01587 m)(30)(76 rpm/60)

V = 0.60 m/s
Wp 284.40
F,= = = 474 N
\Y% 0.60
F.= mV' = (0.98kg/m)(0.60m/s)’> = 035N
F = F +F = 474N+035N = 47435 N

t c

UIIANN 47435 N< 26.16 kN (1418)
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Yo w v [ A
sz ldmaalumsdules P = 477.79 w U39 0.65 HP
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UIWANEN  F, =26.16 kN 1221w 0.98 kg/m
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W, 284.40
F, = = = 1,185 N
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F,= mV' = (0.98kg/m)0.24m/s)’ = 0.06 N
F = F +F = 1LI8&EN+0.06N = 1,185.06 N

UsMANWn  1,185.06 N< 26.16 kN (1471d)
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2
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- +

0.01587 2 27T 0.66

[ 1 4 A [
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Appropriate Cutting Angle Testing for Cutter Mechanism in Cassava Planter
Narongdet Suesakunratl*, Samart Bun-art’

'school of Aericultural Engineering, Institute of Engineering, Suranaree
University of Technology, Nakhon Rachasima, 30000

Corresponding author: Narongdet Suesakunrat. E-mail: bigd629@outlook.com

Abstract

This research aims to determine the appropriate cutting angle for cutter mechanism in cassava planter
used CMR-89 and Huaybong 80 tested in universal testing machine (UTM), set the cutting speed at 254 mm min '
cooperated with the cross-section damage measuring method for cutting force and the cutting quality. Flat, 45°
and 30° were cutting blades (knife bevel angle is 20°) used in cutter mechanism, set the cutting speed at 0.25 m
s in coss-section cutting. The results shown that the appropriate cutting angle was 30° blade. The cutting forces
were 823.0 N for CMR-89 and 608.8 N for Huaybong 80. The cross-section damages were 38.54% for CMR-89 and
20.90% for Huaybong 80. The cross-section-damage measuring method can'be measured the cutting quality and
can be used in other similar cross-section.

Keywords: Stem cutting, Cutting angle, Cassava planter
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Table 1 Physical Properties of Cassava tree.

Parameter* CMR-89 Huaybong 80

Age (month) 9 9
Diameter (mm) 19.83+2.25 19.26+1.68

Length (cm) 149.5+10.7 135.7+13.9
Curvature (cm) 4.9+1.6 12.1+£3.6

Weight (g) 530+123 390468
Moisture (%owb) 71.09+2.45 64.25+3.76
*Mean+SD
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Figure 6 A perfect cassava stem cross-section.
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