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Damage mechanism study of chain-lever
elevator sweet potato harvester
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Abstract 4GS-1 500 sweet potato harvester is a typical chain-lever elevator sweet potato harvester. In order to
improve the chain-lever elevator and mitigate the damages on sweet potato in the course of transport-separating and
throwing sweet potato, the experiments on Shangshu No. 19, Fushu No. 24, Zhengshu No. 20 were carried out with 4GS-
1500 sweet potato harvester. The damage occurrence and the injured ratio were studied by mechanics, kinematic
principle and test analysis. The results showed that the main damage was galled spots, internal tissue extrusion and
break. The damage was mainly caused by shear,impact and friction among clod, sweet potato and the chain-lever. The

ratio of the injured sweet potato was reduced to 1.5% by optimizing the rod structure and operational parameter of the
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chain-lever.
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Table 1 Statistical analysis of the injured ratio before optimizing %
i FF 4 / (/) B ‘
Chai T - RN JEMBI A B BB 2 W 451 s % SR
ain-lever
" EL GRS Pressure loss Potato meat Fracture Total damage
elevator linear Variety

) Scratches ratio ratio injuries ratio  characteristics ratio rate
velocity

2.30 19 1.50 0.12 0.20 0.21 2.03
B 24 1.45 0.15 0.26 0.18 2.04

FRE 20 1.61 0.12 0.28 0. 40 2.41

2.10 19 1. 20 0.10 0.16 0.17 1.63
B 24 1.32 0.09 0.14 0.16 1.71

FRE 20 1.55 0.13 0.22 0.20 2.10

1.90 19 1.10 0.12 0.13 0.16 2.41
B 24 1.21 0.10 0.12 0.10 1.53

FRE 20 1.43 0.15 0.19 0.31 2.08

TE 25 S0 F2 1 o XL L B 3R 45 S R 22

Note: Different kinds of the ratio of the injured sweet potato in the table are absolute value, the total ratio of the injured sweet potato is the

sum of every ratio of the injured.
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Table 2 Modified parameters of the chain-lever elevator

BEFT A4 B

2 098 /mm

IR BEFT EH 4%/ mm HEFT [E] #E / mm o . . .
Chain-lever Opening width of mechanism of
Condition Chain-lever diameter Hain-lever pitch
material gathered sweet potato
HEAL i 18 70 20 9 JC 48 B A 800
Before optimization
AL S 16 75 2T R 1 080

After optimization

Pt 20 RS2 A

®3 HARBERACEHERGES TR

Table 3 Statistical analysis of the injured ratio after optimizing %
s - R Fe 5 454 % Al SRR R W7 L4 £ % IEEE RS
Condition Variety ER S Pressure loss Potato meat injuries Fracture Total damage

Scratches ratio ratio ratio characteristics ratio rate
Ak T B 19 1. 20 0.10 0.16 0.17 1.63
Before LB 24 1.32 0.09 0.14 0.16 1.71
optimization ¥R 20 1.55 0.13 0. 22 0. 20 2.10
hALE B 19 1.05 0.12 0.13 0.10 1. 40
After B2 24 1.21 0.09 0.13 0.12 1.55
optimization BB 20 1.42 0.12 0.22 0.18 1.94

T HEFTTHZ 4% I EEFF LR 2.1 m/s.

Note: Linear velocity of sweet potato harvester chain-lever elevator was 2. 1 m/s.
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Table 4 Statistical analysis of the injured ratio after optimizing kinetic parameter and dip %
s . RS 5 454 % R R W 45 45 % ISR

Condition Variety EES Pressure loss Potato meat Fracture Total damage
Scratches ratio ratio injuries ratio characteristics ratio rate
AL T A 19 1.05 0.12 0.13 0.10 1. 40
Before B 24 1.21 0.09 0.13 0.12 1.55
optimization  ¥E 20 1. 42 0.12 0.22 0.18 1.94
A R 19 0.95 0.11 0. 09 0. 09 1.24
After B 24 1. 18 0.08 0.12 0. 10 1. 48
optimization 2 20 1. 40 0.10 0.23 0.15 1. 88

T BT s AR I BEAT 2R 2.1 m/s,

Note: Linear velocity of sweet potato harvester chain-lever elevator was 2.1 m/s.
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