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ABSTRACT

The ROPS of an agricultural tractor is designed to protect its driver when the tractor overturns. Although the
current OECD tests to determine whether the ROPS meets the requirements of the OECD regulation are
desirable, they need long time to test. We experimental time and effort by using CAE. We conducted a finite
element analysis for the ROPS design of a Dae-Dong tractor cabin in an attempt to reduce the design and
manufacturing time. This study shows the interpretative skill using MARC(v.2000) for designing ROPS and
difference between the results of testing and FEA.

Design process is generally divided into two phases: a concept and a detail design. The concept design uses
simple analysis to predict structural behavior, whereas the detail design involves a finite element analysis
performed by the results of the concept design. This study focused on the detail design and used
Patran(v.2000r2) and MARC(v.2000) of the MSC software corporation. The model consisted of 4812 elements
and 4582 nodes. Four tests, specified in the OECD standards, were performed: (1) longitudinal loading test (2)
rear crushing test (3) side loading test (4), and front crushing test. Independent analyses were also performed for
each test, along with a sequential analysis. When compared, the results of the independent and sequential
analyses were found to be similar to the test results,

Keywords : Tractor Cabin, ROPS(Roll Over Protection System), OECD(Organization for Economic Cooperation

and Development), FEM(Finite Element Method).
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Table 1 Specification for D450 Tractor Cabin

Specification D450
Engine Horsepower (ps/rpm) 45/2600
Displacement (cc) 2000
Transmission {Forward/Reverse) 12/12
PTO Revolution (rpm) 561, 728, 1040
Length/Width/Height (mm) 1140/1630/1446
Weight (N) 18767N
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Fig. 1 (a) Finite element model of D450 trac-
tor cabin.
(b) Actual model of D450 tractor cabin
and boundary condition.
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Fig. 2 Boundary and load condition for analy-
sis mode! (with anti-vibration rubber).

Fig. 3 Boundary and load condition for analy-
sis model (without anti-vibration rubber).
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Fig. 7 Displacement-force diagram for side
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Fig. 8 Displacement-energy diagram for side
loading(model without anti-vibration
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Table 2 Summary of separate analysis(model without anti-vibration rubber)

Clearance Zone Energy Max. Stress
Longitudinal Loading (diform;?f;:%mm) o 652’11538.81) 599MPa
Rear Crushing ( defonnzi?cs)i:l Omm) - 408MPa
Side Loading (deformation:140mm) (3284230 >84MPa
Front Crushing (geforml;?is(?n:fimm) - 486MPa
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Fig. 12 Displacement-energy diagram for
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Table 3 Summary of separate analysis(model with anti-vibration rubber)

Clearance Zone Energy Max. Stress
Longitudinal Loading (de forma?iis;: 105mm) @ 612)2’17535 81) 641MPa
Rear Crushing ( deform:t?il(s)?]:Z 4mm) - 492MPa
Side Loading (deformation:145mm) G284230) 639MPa
Front Crushing ( defom;?(s)i:] 5mm) - 533MPa
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Fig. 15 Deformation and Cauchy stress
with maximum side loading.
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Fig. 17 Final deformation and residual stress
after unloading.

Table 4 Summary of sequential analysis(1)

Longitudinal Loading Rear Crushing Side Loading Front Crushing

Stress Max 641 629 653 644

(MPa) Residual 408 532 556 543

Stress Max 105 717 155 156

(mm) Residual 72 65 137 140
Table 5 Summary of sequential analysis(2)

Clearance Energy Max. Stress

Longitudinal Loading pass (deformation:105mm) pass (26273.8]) 641MPa
Rear Crushing pass (deformation:77mm) - 629MPa
Side Loading pass (deformation:155mm) pass (32842.31) 653MPa
Front Crushing | pass (deformation:156mm) - 644MPa
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