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An analysis of the traits of imported sugarcane base cutter blades by

reverse engineering principle
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Abstract

The purpose of this study was to compare the characteristics and the efficiency of
sugarcane base cutter blades that are imported from abroad and are popular in Thailand in the
2019/ 2020 production season and the use of reverse engineering techniques to find out the

types of raw materials and manufacturing processes. The cutter blades that were used in the
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investigation were 3 brands, 12 of each, one imported from Australia named "P" and
two imported from Taiwan named "S" and “K”. The analytical instruments consist of
Metallurgical Microscope, Scanning Electron Microscope (SEM), Universal Hardness Tester, and
Charpy Impact Test. The cutter blades were installed in the sugarcane harvester, John Deere
model CH570, and harvested the sugarcane in Chaiyaphum province to evaluate overall
performance. The results showed that The “S” brand has the highest overall efficiency followed
by brands “P” and “K”, with 1 set of knives capable of cutting sugarcane on average 750, 680,
and 650 tons respectively. All of the cutter blades had the same mechanical properties, with
average hardness between 44 - 47 HRC, and toughness between 7 - 12 J. The chemical
composition analysis found that all of the brands are made of spring steel, standard grade
SAE9260 or JIS: SUP6, SUP7, in which the important elements are Silicon (Si) 1.2 - 2.0 %wt. and
Manganese (Mn) 0.9 - 1.3 %wt. The microstructure analysis has shown that the heat treatment

process was used in the manufacturing process to improve mechanical properties and it causes

a difference in overall performance.

Keywords: Sugar cane base cutter blades, Reverse engineering, Microstructure, Spring steel
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electron microscope : SEM) Lﬁa%mi’l%ﬁﬂﬂﬁ’]ﬁ!ﬁl
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o S swilduesdusznauiidrdnlaun
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“S” eilanwagIseUaILAiYnc nsEAeg
il Fadudnuaelasiadiauuu pearlite +
ferrite [8]
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AN IRATUNTINULTINTIUNA (J)
B " §u [ du | du | 4u | wde
fit | 2 | i3 | 4
K 8 9 8 8 8.25
8 7.6 7.8 7.6 .7
P 8 7.4 8 7.6 7.75

3.3 AUATUNIUNITENYTO

msneaeun1sanuselaeldindeamnaeu
ANSENNIOWUY Pin-on-disc zuanaliftiud
auanansatunsBamisatuietan Weldsy
ASHund mﬁgwmaﬁammmmsalumi%
witlash gnNsdNVTeATEa TUasBunfn1s N
7 4 wazn it 10

A1519 4 Utinfianasmeniigiui (g/cm?)

A5 AL52 300
200rpm rpm
#800 #1000 | #800 | #1000
K|l1 0.032 | 0.027
0.0249 | 0.0461
8 5
2 0.033 | 0.026
0.0236 | 0.0399
6 5
3 0.034 | 0.026
0.0248 | 0.0425
5 8
qa 0.033 | 0.027
0.0237 | 0.0442
8 2
LﬂgﬁJ 0.024- | 0.0432| 0.033 | 0.0270
S|11 0.016 | 0.019
0.0111 | 0.0126
6 2
2 0.015
0.0106 | 0.0118 ; 0.0168
3 0.015
0.0124 | 0.0115 6 0.0183

Uil 16 avufl 2 nsngiay - Suna 2565

asansive LI ﬁ’éﬁfﬁ’ﬂa
a 0.016
00113 | 00114| 0.0179
lady 0.016 | 0.018
0.0114 | 0.0118
2 1
Pl1 0.015
0.0108 | 00118 _ 0.016
2 0.015
00119 | 00114| 0.0178
3 0.015
00115 | 00138| 0.0165
a 0.014 | 0.017
0.0115 | 0.0125
6 3
dy | 0.0113 0.015
0.0114 0.0169
8 3
P310 P38 P210
P28 S310 S38
$210 mS28 K310
K38 K210 m K28
—
0 0.02 0.04 0.06

N | A
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No. |— yﬁfmﬁﬂ (9) _
noU | was | anae | anay/siu
1 616 | 472 | 144 0.1917
2 616 | 472 | 144 0.1917
3 616 | 459 | 157 0.2091
4 621 | 460 | 161 0.2144
5 599 | 474 | 125 0.1664
6 623 | 469 | 154 0.2051
7 614 | 447 | 167 0.2224
8 631 | 476 | 155 0.2064
9 609 | 465 | 144 0.1917
10 614 | 459 | 155 0.2064
Ay | 6159 | 465.3 | 150.6 0.2005

AN5199 6 Hndvie S dnoesle 654 Fu

No. |— _ Yo (9 _
fou | %ad | anay | anay/siu

1 694 | 590 104 0.1590
2 694 | 578 116 0.1774
3 689 | 595 94 0.1437
4 689 | 599 90 0.1376
5 695 | 595 100 0.1529
6 695 | 579 116 0.1774
7 695 | 577 118 0.1804
8 695 | 564 | 131 0.2003
9 685 | 565 120 0.1835
10 690 | 570 120 0.1835
Ay | 692.1 | 581.2 | 110.9 0.1696
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1 647 508 139 0.1903

2 616 506 110 0.1506

3 629 507 122 0.1670

4 624 478 146 0.1999

5 624 509 115 0.1574

6 633 514 119 0.1629

7 633 489 144 0.1972

8 632 503 129 0.1766

9 624 517 107 0.1465

10 628 493 135 0.1848

sza 629 502.4 | 126.6 | 0.1733
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wanlunquinanay3a insaunsgufe SAE926
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m'wLﬁaqmmﬂmmﬁaqmsmaqﬂwém “38813L70
MNTURBUTBINSHARALY FIograrunsEUIUNNS
wamvmmimaaumamumunaumvwaﬂumﬂm
uda mvavmmqmﬂﬂfmvm‘mamwmsumﬁuumu
amaqamaﬁm6']Lw5’1ﬂumwaamsmaaumasﬁumu
nsiemaufouaindaiinesnlugduinden
movenlasfennedusanansiudeniiensins
WHushin viFonsyuiiinisguianzuinuauves
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aude Tillassadauwuu Martensitic dainann
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9.

asansive LI ?\;?Jfﬁ]v?a
sov SS df. MS F P
A 0.00340 2 000170 162714 <0001
B 0.00005 1 0.00005 5183 <0.001
C 0.00010 1 0.00010 9433 <0001
AB 0.00018 2 0.00009 8842 <0001
AC 0.00006 2 0.00003 3048 <0.001
BC 0.00019 1 0.00009 8879 <0.001
ABC  0.00047 2 000024 22576 <0.001
Error 000047 3 000024 22576
Total 000450 47
61'15'1\117; 8 ﬂ’JW@JLL‘UiUi’JuGUEJﬂﬁ”lm”IEJLLGTN
sov ss df MS F  Pvalue
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