2 A 7383 A, A 1478, A3E, pp.85~91(2015.6) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol.14 No.3, pp.85~91(2015.6) ISSN 2288-0771(Online)

http://dx/doi.org/10.14775/ksmpe.2015.14.3.085

= 111 AN © Ols H & x
OlolZ Brlo| AMNZE 98 BAR HAH EH M
Y
"Setolaitistm J|AB et

Optimization of Boss Shape for Damage Reduction of the
Press-fitted Shaft End

Sung-Kwang Byon ™
*Department of Mechanical Engineering, Dongyang Mirae UNIV.
(Received 28 March 2015; received in revised form 31 March 2015; accepted 3 April 2015)

ABSTRACT

The press-fit shaft is an important part used in automobiles, vessels, and trains. This study proposes an
optimized design method to reduce damage that may occur in the press-fitted shaft by modifying the shape of
the boss step of the press-fitted shaft. To reduce the time and cost of running the optimized design method, an
approximate design optimization is applied and an optimized algorithm is generated using a genetic algorithm
that is widely used in engineering fields and an approximate model using a response surface method. The
planned experiments for the data that are needed to generate the approximate model use a central composite
design (CCD) and Latin hypercube sampling (LHS), and the results of the approximate optimization using the
above two design of experiments are to be compared.

Key Words : Condition Press-fitted Shafi(2t2!%), Response Surface Method(2FSIETH), Central Composite
Design(ZM 2 A 218), Latin Hypercube Sampling(2HElISHO|Z 7 E), Optimization(Z & 3}
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Table 1 Material properties of press-fitted shaft

Material ~ Young’s modulus Poisson ratio
Shaft 203 GPa 0.3
Boss 203 GPa 0.3

e x1, x2, x3 B9 42 F3HgE 3.50 mm,
550 mm, 10.00 mmE AH&3te] 2349 )43} 33}
A e st om, siAzEe 23k SlMe A
- CPU time 32%, 3x¢ @49 Z$ CPU time
62,4777 285U HEGEL 23 349
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Table 2 Results of central composite design

Design Variables Contact von Mises
[mm] pressure stress
xI  x2  x3 [MPa] [MPa]
0.50 4.00 8.00 454.10 183.00
0.50 4.00 12.00 463.00 183.30
0.50 7.00 8.00 460.70 154.10
0.50 7.00 12.00 479.20 157.10
6.50 4.00 8.00 95.43 342.40
6.50 4.00 12.00 95.52 342.80
6.50 7.00 8.00 144.90 361.40
6.50 7.00 12.00 134.60 361.80
3.50 5.50 10.00 249.70 324.80
2.00 5.50 10.00 373.20 272.90
5.00 5.50 10.00 146.00 344.90
3.50 2.50 10.00 105.20 324.10
3.50 8.50 10.00 356.90 309.30
3.50 5.50 6.00 256.20 324.40
3.50 5.50 14.00 244.90 324.80

Table 3 Results of Latin hypercube sampling

Design Variables Contact von Mises
[mm] pressure stress
x1 x2 x3 [MPa] [MPa]
0.50 6.29 7.68 436.30 173.40
0.82 7.24 895 434.50 196.80
1.13 692 17.26 416.30 225.00
145 4.71 13.16 373.40 273.90
1.76  3.13  9.37 264.10 322.70
2.08 7.55 853 391.30 279.70
240 7.87 10.21 379.00 294.90
271 850 13.58 377.40 304.90
3.03 5.03 6.84 253.90 347.80
334 6.61 1147 292.00 342.70
3.66 376 1232 116.20 375.70
397 408 8.11 125.50 378.10
429 440 6.00 132.80 381.80
4.61 597 12.74 178.30 387.60
492 566 11.89 146.20 392.60
524 282 9.9 94.44 369.60
5.55 250 11.05 97.57 366.70
5.87 345 10.63 90.03 377.90
6.18 8.18 6.42 200.40 416.00
6.50 5.34 14.00 82.30 404.60
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Table 4 Results of the optimization

Design Variables Contact von Mises

DOE [mm] pressure stress

x1 x2 x3 [MPa] [MPa]
CCD 123 3.01 6.76 338.9 235.0
LHS 076 489 17.63 368.6 235.0

Table 5 von Mises stress distribution

Contact pressure von Mises stress

[MPa] [MPa]
Initial 487.3 -
CCD 304.9 258.7
LHS 315.0 257.5
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(a) Initial model of the press-fitted shaft

(b) Using a central composite design

(¢) Using a Latin hypercube sampling

Fig. 6 von Mises stress distribution
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