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Name : Mr.Jennarong Jantasorn

Thesis Title . Prototype Design and Construction of Hardening Machine and Grinding
Equipment for Sugarcane Cutting Knife

Major Field : Production Engineering
King Mongkut’s University of Technology North Bangkok

Thesis Advisor  : Associate Professor Somnuk Watanasriyakul

Academic Year : 2008

Abstract

Sugarcane is one of major economic crops of Thailand. Annually there are about one
million ha or about 71 million tons of sugarcane harvested. In Thailand, the sugarcane is
harvested either by labor or machine. However more than 95% is still harvested manually, thus
knife plays important role of the cutting tool. The present knife can last for one harvesting season
(about 4-5 months). Demand of sugarcane harvesting knife is estimated to be approximately
500,000 knives /secson. The knife has been produced by manually hot forming and hardening.
From the study, it was found that strength at hardening was not very high (<25HRC.), fluctuated
and the hard area was limited. This may result in short life cycle of the knife. The study was to
develop hardening machine to produce evenly harder knives which should last longer. Three
machines were designed and produced. Knife produced from the machines were uniformly harder
at blade. Moreover shape and size are steady with less time and lower cost of production.
Grinding time was reduced from 10 to 4 minutes/knife/person and grinding and hardening cost
was reduced from 12.4 to 4.5 baht/knife. Hardening level was increased to 30-40HRC and hard
area was more than 10 mm. from the edge. Therefore the knife should last for about two
harvesting seasons.

The study was sponsored by Mitr Phol Sugarcane Research Centre, Co., Ltd. and
National Science and Technology Development Agency (NSTDA)

(Total 109 pages)

Keywords : Sugarcane Cutting Knife, Knife Grinding Machine, Knife Hardening Machine
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a Y A Aa g A
AN 4-1  HANITIAVUIAUANLIYTAIYLATON

MR 4-1 MIaraundudesa

S Walla naNila Taulia
1 95.3 70.2 61.1
2 96 70.8 62.2
3 95.8 70.4 61.9
4 95.1 70.2 61.7
5 95.3 70.4 62.1
6 95.8 70.5 61.3
7 95.2 70 61.3
8 95.8 70.4 61.9
9 95.4 70.2 61.3
10 95 72 61.4
Mean 95.47 70.51 61.62
Min 95 70 61.1
Max 96 72 62.2
MANNY 1 2 1.1
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3 91.9 69.9 57.9
4 95.2 73 59.4
5 101.8 753 59.6
6 98.3 78.6 60.2
7 102.1 69.9 575
8 95.9 74 53.7
9 87.5 68.2 55.9
10 95.5 75.3 59.5
Mean 95.79 73.14 58.19
Min 87.5 68.2 53.7
Max 102.1 78.6 60.2
AINNY 14.6 10.4 6.5
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6 4.2 3.5 43 20 20 18 3.8 5 4
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10 3.9 5 43 19 19 19 3.8 5 4
Mean 4.8 4.43 4.34 19.6 19.6 19.3 4.12 4.98 3.97
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maaummu%q
ﬂ%ﬂﬁ 1 fhﬁhlg]} Mean
1 54.0
2 54.2
3 54.1
4 54.2
5 543
6 54.9 54.29
7 54.5 Error
8 54.1 =0.13
9 54.5
10 54.1

w509 1% Iunsnaae 0-Error 0.13 HRC Andnoglugiavesmsnaaen
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4 J < @
ﬂ1§1\1ﬁ 4-6 LLEAINIANNLUNLLAZ VTN Patter Harness "UEN?W?(;J@

M50NLLL HRC. P. H. SHAaNA
Huuia 1 30 1 1-1,1-10
HuUNA 2 30 >1 2-1,2-10
HuUNA 3 40 1 3-1,3-10
HuUia 4 40 >1 4-1,4-10
NEE <30 1 5-1,5-10
HuVA 6 <30 >1 6-1,6-10
Huuia 7 60 1 7-1,7-10
HuUia 8 60 >1 8-1,8-10
BIIREE 9N032 1 9-1,9-10
BITRERT 9N992 1 10-1,10-10
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‘I}N‘ﬁlyﬂ 6 28.8 271.7 26.3 252 27 224 213 20.5
‘I}N‘ﬁlyﬂ 7 28.2 25.7 254 25.8 26.4 215 222 203
‘ﬁNﬁfl’ﬂ.S 26.6 24.6 26.2 26.2 27.1 234 21 20
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