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INTRODUCTION

Sugarcane is one of the major cash crops cultivi;stéddia. It is a vital source of sugar. Apartrfrdeing
source of sugar, it is a good raw material forgheduction of white sugar, jaggery and khandsais hlso used for
extraction of juice for beverage purpose. Sugarctiaees about 7 per cent of the total value otalitire output and
it has occupied about 2.6 per cent of India’s garspped area during 2006-07. India stands seaottteiworld after
Brazil, in the production of sugarcane. Sugarcamiges raw material for the second largest agsetandustry
after textile. About 527 working sugar factorieghwiiotal installed annual sugar production capaaitgbout 242 lakh

tonnes are located in India during 2010-11. Kakeaia one of the major states in which sugarcamelisvated. It is
grown in the districts of Belgaum, Bagalkot, Bid&ktandya, Gulbarga and Bijapur. Hence, there is @eveicope to
mechanize the production technique, as it woulde sewergy, cost of tillage operations and savinglamting

www.tjprc.org editor @jprc.org



234 Vinayak, Beerge Ramesh, Sunil Shirwal

material. It gets benefit of residual manure andstnge. Ratoon crop matures earlier and gives ropfess same yield as
of planted cane. However, taking more than oneoratwill increase the incidence of pests and disease deterioration
of soil takes place. Ratooning is usually practibgdarvesting the sugarcanes just above the grieweti Manual labour

is engaged in this process. Due to lack of avditglf human power and drudgery involved in theeagion, there is a
wide scope to popularize the tractor operated sager stubble shaver for harvesting of sugarcaratoon cropping.

Sugarcane stubble shaver, also called as stublaleeshis a vital machine to practice ratoon croppimgsugarcane

cultivation. A tractor operated stubble shaver baen procured and evaluated for its performancthénfield at the

College of Agricultural Engineering, UAS, Raichur.

The stubble shaver has two to four blades arraoged rotor, which gets the rotational power fromOPdf the
tractor through a set of gear arrangement. Theeblade designed to cut the canes just above thendjievel without
disturbing the adjacent rows. It has two ridgersither side of the machine to form ridges to fidesand also to control

the height of cutting.
MATERIALS AND METHODS

A unit of tractor operated stubble shaver was diygarocured from the market. The stubble shavet tweo to
four blades arranged on a common rotor, which thetgotational power at right angles from PTO @ tractor through
bevel gear arrangement. The blades are designedttthe canes just above the ground level withastuthing the
adjacent rows. It has two ridgers on either sidehefmachine to form ridges to the sides and asmwntrol the height of
cutting. A standard hitch pyramid was attachechatftont of the machine. The schematic diagranhefttactor operated

sugarcane stubble shaver is presented in Fig. thendetailed specifications of the machine aredegiin the Table 1.

Table 1: Specifications of Sugarcane Stubble Shaver

S. No. Particulars Observed Values
1. Type Tractor operated
2. Working width, mm 1020
3. Details Of Gear Box:

Type SG cast iron gear bo
Number of teeth on bevel pinion 22
Number of teeth on crown gear 14
Gear ratio 1:1.57
4. Details Of Rotor:
Type and Size (Diameter x Thickness), mm 360 x 12
Rotational speed of rotor corresponding to stath&arO speed, rev niin 848
5. Cutting Blade:
Numbers Four
Material Boron steel
Overall thickness, mm 6
Thickness of bevelled edge, mm 3
6. Overall Dimensions:
Length, mm 1260
Width, mm 1290
Height, mm 1100
1 | Main Frame
2 | Gear box
3 | Ridger
4 | Hitch pyramid

Impact Factor (JCC):5.9857 NAAS Rating: 4.13
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[ 5 | Blade and rotor assem| |

Figure 1: Schematic View of Sugarcane Stubble Shave

Field Performance Evaluation

The stubble shaver was evaluated for its performancthe field. It was operated in sugarcane figloing
harvesting stage for 22.5 h. The wear analysidl dbar cutting blades was carried out on dimenaidrasis as well as on

mass basis.
Variation of Draft with Speed of Operation

Draft requirement of tractor operated stubble shaxses measured at six different speeds varying éetwt and 5
kmh™ and the observed results were graphically repteden

Hardness of Blade

The hardness of the blade was tested by Brinetlrtess test procedure and the results were compatiedhe
Bureau of Indian Standard code (IS: 1511-1979).

Chemical Composition of Blade

The material of blade was got analysed for chemioatposition and the results were compared witreBurof
Indian Standard code (IS: 1511-1979).

RESULTS AND DISCUSSIONS

The sugarcane stubble shaver was operated fothZa.5lack cotton soil for harvesting sugarcanee Tésults of
field performance evaluation are given in Tabl§Re average field capacity of the machine was dsmbas 0.44 to 0.48

ha h* when the speed of operation ranged between 4.854489 kmH. The mass of stubble in 10 m strip after the
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slashing operation was recorded as 12.35 to 1410lke average stubble height after the operatias ngcorded as 32 to
43 mm. The mass of stubble per unit area afteratioer was recorded as 1.12 to 1.45 k@ ffihe average wheel slippage
was observed as 4.1 to 7.3 per cent. The fuel ecopsSon of tractor while operating with stubble seawas observed as
441052 LH.

The per cent wear of blades on dimensional basisedisas mass basis was calculated. The wear ofeblan
dimensional basis was found out by measuring thredsions of blade, at five distinct places spa¢etBanm denoted as
A, B, C, D and E in Fig.2, before and after the raien. Results of wear analysis are depicted ibld@&a and 3b,
respectively. The hourly percentage wear of bladdimensional basis and mass basis were record2@2 0.18 and 0.12 to
0.25 per cent, respectively.

Variation of Draft with Speed of Operation

The stubble shaver was operated at five differpeeds varying between 4 and 5 Knat the intervals of 0.2 krith

Observed values of draft at different speeds haga tabulated in Table 4 and also shown graphicafig. 3.

Table 2: Summary of Field Performance Test

S. No Parameter Range

1. Tractorused Mahindra & Mahindra 595 DI
2. Gear L-2
3. Engine speed

No load 2111 to 2117

On load 1965 to 2002
4. Avg. Forward speed, krith 4.35t0 4.69
5. Avg. Width of cut, mm 1016 to 1020
6. Avg. Stubble height, mm

Before operation 180 to 210

After operation 32to 43
7. Average mass of stubble, kg"m

Before operation 2.35t03.12

After operation 1.12t0 1.45
8. Mass of stubble in 10 m (after operation), kg 52314.10
9. Avg. wheel slippage, per cent 41t07.3
10. Avg. Area covered, ha'h 0.44 t0 0.48
11. Time required for one ha, h 2.33t0 2.60
12. Avg. missed stubble, per cent 0to 4.3
13. Fuel consumption,

Lht 4.41t05.2

L ha' 33.84 t0 40.0

Table 3a: Wear Analysis of Blade on Dimensional B&s

Blade Width At Every 48 Mm From Top End Percentage Wear, %

5. (Mm)
No Initial Final After 22.5 H Per Hour
A|B|C|[D|E|A|B|C|D E A B C D E A B C D E

1 87 | 88| 88| 89|65 |84 |83([85 86| 69 [345|568| 341 |337|000]|0.15]025]|0.15]0.15| 0.00

2 87 87| 87| 84| 7085858482 69 [230[230]345[238[ 143010010 015011 006]|

3 86 | 86| 88| 87| 70 | 83| 8284 |85 70 [345|465| 455|230/ 000|016 021|020) 0.10( 0.00

4 85| 86|85 84| 69 | 82|83 (82|81 ) 69 [353]|349|353|357|/000]0.16|0.16]| 0.16) 0.16 | 0.00
Average Per Cent Wear 0.14 | 0.18 | 0.17 | 0.13 | 0.02

Table 3b: Wear Analysis of Blade on Mass Basis

| S. No. | Initial Mass (G) | Final Mass (G) | Percentage Wear |

Impact Factor (JCC):5.9857 NAAS Rating: 4.13
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After 22.5H | Per Hour
1 1112 109¢ 4.2z 0.1¢
2 1107 103¢ 2.62 0.12
3 1112 1101 4.8¢ 0.22
4 1102 1087 5.5¢ 0.2t

Hardness of Blade

Hardness of the cutting blades was tested by Brirlaedness testing method and the results arersiowable 5. The
hardness of blades varied from 29.2 to 33.1 HR@imsgthe requirement of 35 to 50 HRC as per 13115979.
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Figure 2: Reference Places on the Stubble Shaverdgle to
Calculate the Per Cent Wear on Dimensional Basis

Table 4: Observed Values of Draft at Different Speds of Operation

S.No. | Speed, kmh* | Draft, kgf
1. 4.C 39¢
2. 4.2 38¢
3. 4.4 38¢
4. 4.6 379
5. 4.8 397
6. 5.0 388
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Figure 3: Variation of Draft with Speed of Operation

Table 5: The Surface Hardness of Blade was Recorded Under

Hardness (Hrc) Remarks
S. No. | As Per IS: 1511-1979 | As Observed
1 29.2
> 35 - 50 31E Does Not Conform
3 33.1
4 30.€

Chemical Composition of Blade

The cutting blade was tested for its chemical casitfum in laboratory and the results are depictedable 6.
The results have shown that the contents of caglomsphorous and sulphur were on par with the remént of relevant
BIS code (IS: 1511-1979) whereas the contents afdgdaese and Silicon did not conform to the requémm

Table 6: Chemical Composition of Cutting Blade

Constituents a3 g::blfr-] gesil,_%%g?g Chemical Composition as Observed, %| Conformity To IS
Carbon (C 0.60- 0.9C 0.7 Conform:
Manganese (Mt 0.10-0.3¢ 0.5¢ Does not conform
Silicon (Si, 0.50- 0.8C 0.34 Does not conform
Phosphorous (| 0.05 (Max 0.03( Conform:

Sulphur (S 0.05 (Max 0.02: Conform:

CONCLUSIONS

The field performance of sugarcane stubble shaagphovided a vital space for the Research anda@vent in
sugarcane ratoon management. From the presentigaiém, it can be concluded that the field pariance of sugarcane
stubble shaver for ratoon cropping was satisfactdhe field capacity, uniformity of stubble heigimid per cent missed
stubble were better compared to manual harvedtimgas observed that draft of the implement haswhloigher degree of
variation with speed of operation. The speed ramige minimum draft was found difficult to select twisuch erratic
variation. The hardness and chemical compositiooutting blades were not completely on par with thguirement of
relevant Indian Standard. The machine can be made mtilizable by making arrangements to windrove ttut

sugarcane, and by making necessary modificationsidiger attachment to suit the working environmeamid soil

Impact Factor (JCC):5.9857 NAAS Rating: 4.13
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conditions.
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