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A Fundamental Study for Developing a Garlic Harvester(1)
- Physical Properties of a Live Garlic at the Harvesting Season -
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Table 1. The moisture contents (w.b.) of live garlics at the harvesting season.

Portion of live garlic Stalk Whole Bulb Root
Average (std), % 88.0 (2.53) 72.0 (2.31) 55.0 (7.67)
Table 2. The compressive strength of whole bulbs of live garlic.
. Area Equiv. Max. Compressive| Allowable Bio.
Compression ) ) . ..
direct; Diameter |compressive| distance stress Elasticity
irection )
(mm) force (N) (mm) (N/cm®) | (N/em®)
Vertical ( 0° ) Ave 48.00 211.82 12.10 11.23 48.69
Std 6.25 89.42 4.97 3.08 15.99
. . Ave 51.00 195.00 5.15 9.81 97.09
Horizontal (90" )[—g 6.77 52.27 1.09 2.86 26.10
Table 3. The tensile strength of stalks of live garlic.
Area Equiv. Max. Elongation Allowable | __. .
. . ) . Bio. Elasticity
Tensile strength Diameter tensile |at max. tensile| stress (N/emd)
cm
(mm) force (N) | force {(mm) (N/em?)
Ave 5.65 26.00 7.19 109.33 1515.34
Std 0.92 7.28 1.99 42.63 363.34
Table 4. The tensile strength of roots of live garlic.
Area Equiv. Max. Elongation Allowable | _. .
. . . ) Bio. Elasticity
Tensile strength Diameter tensile at max. tensile stress (N/emd
m
{(mm) force (N) force (mm) (N/em®)
Ave 15.57 49.02 18.74 26.43 45,73
Std 3.17 16.77 5.99 9.34 17.26

Table 5. The cutting strength of stalks and roots of live garlic at cutting angle

of 90° and one-side holding for cutting.

Cutti
Cutting strength : | Area Equiv. Max. Knife travel at | Cutting 4 m,g enexjgy
. . . . at unit equiv.
Portion of Diameter cutting max. cutting Energy di i
mete
live garlic (mm) force (N) force (mm) (N/cm) @ r
(Ncm/mm)
Stalk Ave 7.84 58.52 6.01 24.02 3.05
@ Std 1.13 15.91 1.24 6.36 0.62
Root Ave 8.58 31.47 6.89 11.21 1.29
Std 1.02 3.54 0.60 2.93 0.20




Table 6. The cutting strength of stalks and roots of live garlic at cutting angle
of 45° and one-side

holding for cutting.

Area Equiv.| Max. [|Knife travel at| Cutting | Cutting energy at
Cutting strength | Diameter | cutting | max. cutting | Energy |unit equiv. diameter
(mm) force (N)| force (mm) | (N/cm) (Ncm/mm)
Ave 8.10 71.44 7.03 25.81 3.13
Std 1.23 21.16 141 10.63 1.01

Figure 1. Three types of knives used in cutting experiment.

(Cutting angle :

a. 90 , b. 45" ,c 15°

: combine knife)

Table 7. The cutting strength of stalks of live garlic when using a conventional
combine knife for cutting at two different knife speeds.

A
. reja Max. [Knife travel at|Cutting | Cutting energy at
Cutting strength : Equiv. ) ] ) ) )

Difs t knif 4 | Diameter cutting | max. cutting | Energy |unit equiv. diameter
tierent knuie spee (mm) force (N){ force (mm) | (N/cm) (Nem/mm)
Knife speed : | Ave| 6.18 22.64 371 8.18 1.33

1.67cm/s Std 0.66 5.12 1.18 1.96 0.29

Knife speed : | Ave] 654 17.90 5.00 6.46 0.98

2.5cm/s Std 0.66 3.67 0.32 1.62 0.17
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Figure 2. The relationship between compressive force and distance for whole bulbs

of live garlic.
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Figure 3. The relationship between
cutting force and knife
travel for stalks of live
garlic at cutting angle of
45° and one-side holding
for cutting.

Figure 5. A digital image of a whole
bulb of live garlic.

Figure 4. The relationship between

cutting force and knife travel
for stalks of live garlic when
using a conventional combine
knife for cutting at knife

speed of 2.5cm/s.
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Figure 6. The correlations between
projected area of whole bulbs
of live garlic and their
weight and height.




