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Kinematics and Structural Analysis for 5ton cargo-truck
Elecrto-Hydraulic Sliding Deck Systems Manufacturing and Design
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Abstract In this paper, the basic design of the electric hydraulic sliding deck system was developed to
develop the electric hydraulic sliding deck which can easily upgrade the loading and unloading of the
agricultural machinery by modifying the load of the existing 5ton cargo truck. Through the kinematic
analysis, The length and structure of the specimens were designed and the materials were selected for
safety and economical efficiency through structural analysis. For the basic design of the sliding deck
system, we surveyed the agricultural machinery to be transported and selected necessary elements. And
have devised a system using a hydraulic cylinder that can meet selected factors. Through the simplified
modeling and kinematic diagram, the operating structure of the sliding deck system was grasped and the
minimum length and structure of the sliding deck were devised, In order to select the sliding deck
material satisfying, four representative materials used in the automobile structure were selected. Selected
the parts to be analyzed and compared the stresses and deformation amounts according to the material
under the conditions of maximum load through simplified modeling. As a result, SS41P material was used
to reduce the unit cost and to achieve safety. The winch system was designed and applied for moving
up and down of the farm machinery which can not be operated.
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Fig. 1. 5ton truck (a)safety-loader (b)cargo-truck loading
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Fig. 2. Farm machinery accident
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Fig. 3. concept design of sliding deck system

Table 1. Survey of 5ton farm machinery data

Size Back
Name (Length*Wid| Weight ar?cle Speed
(Manufacturer) th*Height) (kg) f (%)
() ©
Tractor T4 3880%1990*
(LSmtron) 2840 5.830 30 10
Combine DSM72G | 4445*1910*
(Daedong industry) 2635 3.288 30 246
Fork lift CPCD30 | 2700*1225*
(LSmtron) 2170 4425 5 55
Mini excavators(035) | 4770*1550*
(YANMAR) 2510 3,880 30 13
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Fig. 4. Geometric expression of sliding deck system
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Fig. 5. Geometric diagram of sliding deck system

Table 2. Link and Joint in Fig. 5

Link Joint
1 degree of freedom joint
1 : Ground A : Slide
2 : Cylinder B : Roll
3.Sliding deck 2 degree of freedom joint
C : roll-slide
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Table 3. 5ton cargo-truck spack(KIA RHINO)

Spec.
Length 7.620m
Cargscf—o':;uck Width 2,390mn
Height 2,510m
Length 5,300mm
Stacker Width 2,280m
Height 400m
A oA HAEH7FA] Q] o] 893.5mo]T}.
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Fig. 6. 2step sliding deck
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Table 4. Material property

Yield | Tensila | Young's
Deck part |Material | strength | strength | modulus
(i) () (@)

Main frame |ATOS 80| 700 780 207 0.29

Poission’s
ratip

Sub frame

© Deck part 1 | SS400 245 480 225 0.26
c Deck part 2

i SPSR400| 250 400 206 0.32

Fig. 7. 5ton sliding deck 3D model Out trigger > 3
X . . Main frame

(a)Full-view (b)Front-view (c)Back-view “Out trigger foor | SS41P | 279 410 203 031

(®)Force direction Dace bad | SS41P | 279 | 410 | 203 | 031

Pin, Shaft [SM490A| 325 490 207 0.29
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Fig. 8. Analysis part of sliding deck
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Fig. 10. mash of analysis part
(a)1 Part sliding deck (b)2 Part sliding deck
(c)Deck-pin 1 (d)Deckl-pin2 (e)Deck2-pin3
(f) Out trigger 1Part (g) Out trigger 4 Part

(b)

Fig. 9. Out trigger 3D model
(a)1 part out trigger (b)4 part put trigger
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Table 5. Part Element

Table 6. Analysis result

ot Element Material ATOS80(700IR) SS4000245\h)

il Form Amount strain | stress strain strain | stress strain
1Part sl%d%ng deck 13,812 Part (m) ) rate (m) () rate
2Part sliding deck 15,570 (um/mm) (m/mm)

Deck-pin 1580 1 part deck |0.0017| 256 |0.0023]0.0018| 273 |0.0025
Deck-pin2 Tetrahedron 1,759 2 part deck |5.8E-5| 47 |7.4E-5|6.1E-5| 49 |7.9E-5
T Deckzpin3 | 1862 Deck-Pin 1 | 0.002 | 21 |0.0001] 0.002 | 22 |0.0001
Out trigger 1Part 3.617 Deck 1-Pin 2 |0.0008 | 142 |0.0003| 0.003 | 140 |0.0003
" Out trigger 4Part | 5.053 Deck2-Pin 3 | 0.0003| 215 |0.0007 | 0.0004| 215 |0.0007
Oul TIBSCr | 75p-5| 13 | 8285|7885 13 [87E-5
&etold sfldof ARESE T2 Ston 71E 15°Z4 0] Ou; g;ftger 0.0004 | 279 |0.0013 |0.0005| 287 |0.0014
A9 FAIR1 4,800 kg &8s, 48 A= H2 1 —— —
A ] Materia SPSRA00(2451 SS41P(3250R
9] 1/2x1389) 57147} =7 vkl 7Fgskatt. 814 T R B strain
strain | stress strain | stress

o} Ho] A= &eto|gd Hla9 FAC 571AY A Part m) | m (H;na/tmfn) m | (mrma/tmfn)
7} 4k 6,000 kg A-85tATE oFXEZ AL He= 1 part deck |0.0017] 250 |0.0023 | 0.0018] 250 | 0.0023
R 2alo 9327} 287k wo] A9 6,500 2 part deck |5.7E-5| 46 |7.4E-5|58E-5| 46 |7.5E-5
57 1A=t _EEJF 13 H27h E2AE el #1965 Deck-Pin 1_| 0.002 | 21| 0.0001| 0.002 | 21 _|0.0001
kg @.%5}951‘:} Deck 1-Pin 2| 0.002 | 143 |0.0003| 0.003 | 143 |0.0003
Fig. 112 Zzlold g3 7 BEo|A 3o] 28 Hlek Deck2-Pin 3 | 0.0003| 215 |0.0007 |0.0003 | 215 |0.0007
Qut trigger ~ ~ _ _
o Ec‘)lq_' | paisel 17585 | 13 |8.2B-5|7.6E5 | 13 |83E-5
O“4t g;ffe’ 0.0005 | 275 |0.0013|0.0005| 275 |0.0013

514 A3}t SPSR400A AN A WEF=o] 7P H2 A

Fig. 11. Part Weight Point
(a)sliding deck (b)Deck-pin 1 (c)Deckl-pin2
(d)Deck2-pin3 (e) Out trigger (®)Force direction
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Fig. 12. result of analysis part
(a)1 Part sliding deck (b)2 Part sliding deck
(c)Deck-pin 1 (d)Deckl-pin2 (e)Deck2-pin3
(f) Out trigger 1Part (g) Out trigger 4 Part
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Fig. 13. Winch kinematic model
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FPo=FP+R
=(WT xsin(12°)) +(WTx cos(12°) < 0.15)
—2725.79 + 643.0167 = —2082.77 kqf

= 20424.99N
5)
st BT A(6)°] =2t 133.3kg'm7t Tt
T= Fwx Wr ©
= Fuwx (Dd/2+ Rd < Ln)
= 2082.77kgf < ((8.0/2+0.8 X 3) /1000)
= 133.30kg « m

(Wr : Winch radius, Dd : drum diameter,
Rd : Wire rope diameter, Ln : layer number)

waba] AAsE Ax]9] AQFS o} Table. 73 Zt}.

Table 7. Winch spc.

Gear Box Ratio 1/30

Max Input Torque 12.17 kgf-m
Max output Torque 146 kgf'm
Max Input RPM 720 rpm

Max Output RPM 24 rpm

Width 184 mm

Drum Drum Min Dia @80 mm
Flange Dia 2165 mm
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Table 8. 7X19 Wire rope Minimum breaking load

Wire rone diamete Minimum breaking load

ire rope diameter
(mm) - C TYP8(195kg/ﬂ]II12)

N TON

6.3 27.6 2.81

8.0 44.5 4.54

9.0 56.3 5.74

10.0 69.5 7.08

11.2 87.2 8.89
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Table 9. Wire length

Layer Wire length(cm) /?;:;tmhycli:)e
1 Layer 635.54 635.54
2 Layer 693.31 1,328.85
3 Layer 751.09 2,079.94
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