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Analysis of Strength and Displacement of Jig Body in Index Machine

Geun Jo Han*, Sae Wook Oh*, Kwang Young Kim**, Seung Chan Ann*, Hyung Yong Jeon*

ABSTRACT

Strength and displacement of jig body in index machine utilized for multiprocess machining such as
drilling, boring and tapping, etc, at the same time were analyzed by the use of finite element analysis soft-
ware ANSYS 5.2A. The whole geometry was constructed by 4048 elements and 7016 nodes employing 8
node brick element. The analyses were carried out on five loading cases combining vertical and horizontal
machining to simulate the case occurring large displacement and the one occurring small displacement one
and provided following conclusions.

(1) Jig body had sufficient strength because its safety factor was 6.95 even in the most severe loading case.

(2) The largest displacement in Z direction was 549 m and that in radial direction was 43.7 m.

(3) In order to reduce the displacement, vertical machining rather than horizontal or two or three

processes should be adopted in the same station.

(4) Alternate change of horizontal machining direction at consecutive stations can reduce the displace ment.

(5) The dimension of the slider should be increased to reduce the displacement by the tolerance in the

sliding part.

(6) A bypass idle piston head needs to be installed to give a counterpart supporting load from opposite

direction for a single horizontal machining case.
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Table 1 Mechanical properties of SCM41S steel"”

TS. EL RA  Charpy Hs E v

283385 216 240 27 25/321 20.6x10° 03

T.S. : tensile strength (N/mm?)
El : elongation (%)

R.A. : reduction of area (%)
HB : Brinell hardness

E : Young’s modulus (N/mm?
v : Poisson’s ratio
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Fig. 2 Whole mesh generation of the jig and each station number
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Fig. 3 (a) O stress distribution contour for loading case (a)
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Fig. 3 Boundary condition and loading condition =10-5%

Table 2 Direction and magnitude of Fz(N) in each station
according to loading condition (a)~ (e)

loading direction and magnitude of F.(N) in each station condition

# #3 #4 3] L] #8

(=) 5280044 5280044 5280044 5280044 5280044 52800.44
® 5280044 5280044 -52800.44 -52800.44 -52800.44  52800.44
() 5280044 -5280044 5280044 -52800.44 5280044 -52800.44 i
@ S04 FANT -5B044 S04 SINT FANT S

(&) 4377 5R044 $ANE 500044 $ANE  SARF Fig. 4 (b) O, stress distribution contour for loading case (b)
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Fig. § (c) O, stress distribution contour for loading case (¢)
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Fig. 6 Comparision of max. « o, and « 0, in each loading

condition

Table 3 Maximum equivalent stress(N/mm?) and safety
factor in each loading condition

loading condition a1 m Ce Ne
(@) 1182 745 119.95 695
(b) 11789 707 93.79 888
© 8173 1019 76.54 10.88
[¢)] 81.63 10.21 76.54 10.88
(e) 81.63 10.21 76.24 1093

¢, : maximum principal stress (N/mm?
o : equivalent stress (N/mm?)

n, - safety factor with respect to o,

n, - safety factor with respect to o,
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Fig. 7 Deformed shape of the jig body
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Fig. 9 Displacement in radial direction of six stations for
loading conditions (a)~(e)
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