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Abstract: In this study, the safety of fastening device for the agricultural by-product collector was evaluated

according to the driving ground conditions by deriving the stress, static safety factor, and fatigue life using

dynamic simulation. A 3D modeling of agricultural by-product collector was carried out, and simulation model was

developed by applying the material properties. As a result of dynamic simulation, the magnitude of the maximum

stress generated in the fastening device was the highest when driving on the flat off-road, followed by sloped

pave-road and flat pave-road. Static safety factor and fatigue life were the highest when driving on the flat

pave-road, followed by sloped pave-road and flat off-road. The safety of fastening device was confirmed that static

safety factor was more than 1.0 and service life exceeded 9 years in all driving ground conditions.
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Fig. 2 Shape of fastenlng device
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Table 1 Material properties of 3D modeling for
agricultural by-product collector

Item Value
Poisson’s ratio 0.3
Alloy steel | Shear modulus 300[GPa]
Density 1,900[kg/m’]
.| Poisson’s ratio 0.46
Synthetic
Shear modulus 0.4[GPa]
rubber - 3
Density 950[kg/m’]
Poisson’s ratio 0.29
Shear modulus 207[GPa]
Density 7,850[kg/m’]
Steel Yield strength 231[MPa]
Ultimate
300[MPa]
strength
Elastic modulus 2.07x10°[MPa]

Table 2 Material properties of terrain

Item Value
Terrain stiffness 0.0374[kN/m*']
Cohesion 0.0033[kPa]
Off-road Shearing resistance 3377°]
angle
Shearing deformation 25
modulus
(b) 16° sloped ground Ground stiffness 2.0x10"[N'm?]
Fig. 3 3D modeling of agricultural by—product Static friction
collector and ground flat coefficient 0.9
ground —
Dynamic friction 0.7
[ rearniange | [ cemernange | [ drive sprocket | coefficient
Atk AW AA £ 8 olFAY $HL TH
71 Q& BEUFALH T HX|, HEZAF HAA] E
4 WA L TG AN TRIGA. ool met
AT B BAHE Table 200418h 2P,

[ single fiange |

[ sping ]

Fig. 4 3D modeling of track component
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41 28
598 AN T3 ADA Avhey e

S ol R o AT & AAAA ol
A A HosEe Ar]e HIEA A 9 HE
& AAA F8 Al Z42ZF 207.97 MPa, 200.58 MPa 2
216.44 MPa, 21624 MPa® M| AARR| oA 744
= Jelgth ggow x4 AARA A
181.56 MPa % 180.28 MPac|™ X7 HA|o| = 2zt
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o A7} 7P skt His-H o] AR AAA A
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ozl Folglom AZAGR S e steeA BT
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242}

Min 53304 = 0000000

Max 52132 = 200579361
Min 53303 = 0.000000

(b) flat off-road(right fastening device)

Viax 52084 = 21E 433514

(c) sloped off-road(left fastening device)
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ax 51065 = 216, 240768
Min 53303 = (. 000000

(d) sloped off-road(right fastening device)

Max 51972 = 162, 777664
Min 53304 = 0,000000

(e) flat pave-road(left fastening device)

Mar 52080 = 16 273160
Min 53303 = 0,000000

(f) flat pave-road(right fastening device)

IMax 51872 = 181.567175
Min 53304 = 0,000000

Max 52089 = 180 279129
Min 63303 = 0.000000

(h) sloped pave-road(right fastening device)
Fig. 5 Result of stress measurement through
dynamic simulation
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Table 3 Result of static safety factor analysis

Static safety factor
Ttem Left Right
fastening fastening Average
device device
Flat
offoroad 1.11 1.15 1.13
Sloped
off-road 1.07 1.07 1.07
Flat 1.41 1.42 1.42
pave-road
Sloped 127 130 129
pave-road
43 T2+

AW ZAEZ AHo-ey DS XA AZ
A A24H-E EET AIE= Table 494 2k -
T AAZA | i D2FEe] HAgs VL
Hustgs W 2R B FEFEe
1.495x10'A7te.2 71 =4 YElgth ggo2 X
2 AAAA 1.605x10°A17Y, B2 HA|qME
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oA 1927.59FF AZAAA]: 15149, 5 AEA
2: 2,3413), BIEF AAR A 907.83(F= AA%
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387,782.53(F= AAAA: 3194563, = AA%
2): 456,100%d), BIEA BA] 41,739.59(FHS AZ2%
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Table 4 Result of fatigue life analysis

Fatigue life (hours)
Item Lef‘_[ ngh t
fastening fastening Average
device device
Flat 583x10° | 9.02x10° | 7.425x10*
off-road
Sloped 348x10° | 3.51x10° | 3.495x10*
off-road
Flat 7 7 7
1.23x10 1.76x10 1.495x10
pave-road
Sloped 124x10° | 1.97%10° | 1.605x10°
pave-road
6.2 E
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