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Working performance test and analysis on 4DLB-2
garlic combine harvester

YU Xiang-tao, HU Zhi-chao” , HU Liang-long, PENG Bao-liang

(Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture, Nanjing 210014, China)

Abstract 4DLB-2 half-feed and self-propelled garlic combine harvester was developed according to the garlic
cultivation characteristics of garlic main production area in China. The field test was taken for the performance
verification. The machine’ key performance indicators were tested in different operating speeds and cropping patterns
including productivity, garlic loss rate, soil-content rate, garlic injury rate, garlic obvious rate, etc. The test analysis
showed the productivity was 0. 13 — 0. 21 hm?/h, garlic loss rate was 1. 1% — 2.3% , soil content rate was 1.3% —

1.5% ,garlic injury rate was 1.7% —2.2% ,and garlic stalk staying length was 31.9 —43.6 mm. The data stated the
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combine harvester had reached the design requirements.

Key words garlic; combine harvester; planting mode; performance test; analysis
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1. Divider; 2. Lifter; 3. Digging shovel; 4. Depth control runner; 5. Holding and carrying mechanism; 6. Beating soils

mechanism; 7. Alignment cutting mechanism; 8. Chassis walk mechanism; 9. Scraper belt; 10. Fan; 11. Dressing sieve;

12. Seedling vine conveyor belt; 13. Seedling vine throwing chain; 14. Operation platform.
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2.1

4DLB-2 garlic combine harvester
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Fig. 2 The alignment cutter
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Table 1 Garlic growth characteristics and soil conditions
Z B B 1 2 (R
Parameters Pattern 1 Pattern 2 Traditional pattern

R /mm Plant spacing 97 102 96
¥k e /mm Plant height 472 480 415
% 47H#E /mm Narrow spacing 197 198 200/200/200
$E47#E /mm Wide row planting 402 501 500
3k A ¥ /mm Depth of diving for garlic bulb 0~10 0~10 0~10
B2£ 54 /mm Diameter of pseudo-stein 17 18 14
BiZX H % /mm Cross diameter 44 46 38
% 25 = % /mm Bulb height 41 41 39
100~150 mm 4k 4 e B KA/ % 40 41 40
Soil volume water rate of 100~150 mm
100~150 mm &b+ $E8E & / (kN/em®) 0.17 0.16 0.16
Soil hardness of 100~150 mm
7=/ (kg/hm®) Yield 13 507.5 12 778.5 113 25.0
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Table 2 Test result of garlic bulb combine harvester

i g2t TRl 2 e %/ % %K /% SEE/Y R (b /b
Cropping pattern Operation gear Garlic injury rate Garlic loss rate Soil content rate Productivity
B T4 Gear T 1.8 1.1 1.5 0.13
Pattern one [ #4 Gear II 2.2 2.1 1.3 0.15
L 2 I #4 Gear [ 1.7 1.2 1.4 0.17
Pattern two 1144 Gear 11 2.1 2.3 1.5 0.21

T RS ML EE R 0. 58 m/s, 1 #40.82 m/s. F I,

Notes:Gear | ,equipment operation speed is 0. 58 m/s,gear [ is 0. 82 m/s. The same as in the following table.
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Table 3 Statistics of the remained garlic stem length

mm
B 5 (R A RMH m/ME B HE
Pattern Gear Maximum Minimum Mean
it 1 I B4 Gear I 43.0 32.1  40.2
Pattern 1 11 p4 Gear 11 43.1 32.6  40.3
B 2 I+ Gear 1 42.9 33.8 40. 4
Pattern 2 |1 p4 Gear 11 43.6 3.9 40.1
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