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A Study on the Development of the Screw for Permanent Fixing
using Stairs Type Screw Threads

M. J. Kim', S. M. Kim, S. S. Lee(Mech. Eng. Dept.,, DAU), S. K. Kim{Automobile Dept., DEI),
E. C. Jeon(Mech. Eng. Dept., DAU)

ABSTRACT

This study is an introduction of ADS in which we have written out programs which can design three-dimensional
machine parts and reduce the required time for design them comparing with other CADs. Among the machine parts,
screws are commonly used in joining one part to another because of easy handing but welding and rivet are used to
join permanently them even thought hard operation. Consequently, we have developed the screw for permanent fixing
using stairs type screw threads, which is considered as the main machine parts in joining. For that, we designed
permanent fastened screws according to the different rotation angle using VisualLISP and transferred it to ANSYS,

structural solution program, to find out allowance load, maximum equivalent stress and where it occur.
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Fig. 1 Formation of the screw for permanent fixing
using stairs type screw threads
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Fig. 2 Load on stairs type screw threads

(when screwing)
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Fig. 3 Sectional plan of a triangular screw
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Fig. 4 Load on stairs type screw threads
(when unscrewing)

Ags Gaba shdl Zele g 2gwgs
A7} Fig. 5904 BE A3 gt

‘ —2— cos(a+ﬁ)-—{j sin(a+ 8 i

5’ cos(a+ B+
- .

-43-' sin(a+ 8

Fig. 5 Load on one stairs type screw thread
(when unscrewing)
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Fig. 6 Dialog box of modeling the screw for

permanent fixing
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Fig. 7 Modeling the three-dimensional screw for
permanent fixing
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Table 1 Created number of stairs type screw
threads according to rotation angle

rotation angle(, ) 2 4 6 8 10
number of stairs type

1800 | 900 | 600 | 450 | 360

screw threads(n)
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Fig. 8 Finite element model of a stairs type
screw thread

Table 2 Specification of finite element model

Items Spec.

Element type Hex(6)
Modulus of elastic 2.1x 106(kgf/mm2)

Poison's ratio 0.29
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Fig. 9 Mesh generation of finite element model
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Fig. 10 Boundary condition of finite element model
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Fig. 11 Load condition of finite element model
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(a) rotation angle = 2° (b) rotation angle = 4°
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(c) rotation angle = 6° (d) rotation angle = 8°

(e) rotation angle = 10°
Fig. 12 Distributed equivalent stress each rotation
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Fig. 13 Maximum equivalent stress according to
rotation angle
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