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Extrusion process parameters play key roles in alumum profile extrusion processes. In this literatue, by using
Box-Behnken experimental design to arrange the sintations using the ALE software HypereXtrude, Respose
Surface Methodology (RSM) were applied to study theimulation results and discuss the effects of fiverocess
parameters, namely billet diameter, billet preheatemperature, die temperature, container temperatureand ram
speed, on the outlet velocity distribution uniformty of the profile named an Upper beam on the TrainThe inter-
actions between the five parameters also were integated. Additionally, a second order response surface model
between the extrusion process parameters and the aluation criterion of outlet velocity uniformity was esta-
blished. An optimization of the process parametersith the purpose to find the most uniform outlet véocity dis-
tribution was carried out based on the response stace model. The results show that the three parameits, namely
billet diameter, ram speed and die temperature, haw significant impact on the outlet velocity unifornity. And
there are obvious interactions between these thrggrameters. After the subsequent optimizations, a ore uni-
form outlet velocity distribution was obtained, andthe final acceptable profiles were produced.

Keywords: Aluminum profile extrusion; Optimization; Procgsarameters; Response Surface Methodology (RSM)

Acknowledgement

This work was financially supported by National Natl Science Foundation of China (grant n0.5130524Shan-
dong Provincial Natural Science Foundation, Chin&R2014JL040), A Project of Shandong Province Highg&du-
cational Science and Technology Program (grant nd21 BO3, J12LA03) and SDUST Research Fund and Joint
Innovative Center for Safe And Effective Mining Thaology and Equipment of Coal Resources, Shandong\unce.

References

[11 YAN, H., BAO, Z., JIANG, X., FAN, M. (1999). Studyn profile extrusion forming technology. IMetal forming
machinery Vol. 34, No. 6, pp. 50-52. METAL FORMING MACHINER China.

[2] PUCHNIN, M., ANISIMQV, E., CEJP, J., KUNKA, I, VIENS, S. (2014). Advantages of express-methods in
investigation of mechanical and physical propentiealuminum alloys. InManufacturing Technologyol. 14,
No. 2, pp. 234-238. UNIVERZITA J. E. PURKYNE, Czech

[3] WROBEL, T. (2013). The efficiency of different typef inoculation of pure Al and AlSi2 alloy. IManufactu-
ring TechnologyVol. 13, No. 1, pp. 127-133. UNIVERZITA J. E. PURNE, Czech.

[4] CHEN, Z., LOU, Z., RUAN, X. (2007). Finite voluménsulation and mould optimization of aluminum prefil
extrusion. In:Journal of materials processing technolo¥pl. 190, No.1, pp. 382-386. ELSEVIER, Netherland

[51 LI, L., ZHOU, J., DUSZCZYK, J. (2004). Predictiori @mperature evolution during the extrusion of ¥@lu-
minium alloy at various ram speeds by means of BMBimulation In:Journal of materials processing techno-
logy, Vol. 145, No.3, pp. 360-370. ELSEVIER, Netherland

[6] LUCIGNANO, C., MONTANARI, R., TAGLIAFERRI, V., UCCARDELLO, N. (2010). Artificial neural
networks to optimize the extrusion of an aluminialoy. In: Journal of Intelligent Manufacturing/ol. 21, No.
4, pp. 569-574. SPRINGER, Germany.

[71 ZHANG, C., ZHAO, G., CHEN, H., GUAN, Y., LI, H. (A®). Optimization of an aluminum profile extrusion
process based on Taguchi's method with S/N analysi$he International Journal of Advanced Manufacturing
TechnologyVol.60, No. 5-8, pp. 589-599. SPRINGER, Germany.

[8] JURKOVIC, Z., JURKOVIC, M., BULJAN, S. (2006). Optization of extrusion force prediction model using
different techniques. Inlournal of Achievements in materials and manufaetuengineeringVol. 17, No.1-2,
pp. 353-356.International OCSCO World Press, Poland

24 indexed on: http://www.scopus.com



June 2016, Vol. 16, No MANUFACTURINGTECHNOLOGY ISSN 1213248¢

[9] SUN, X., ZHAO, G., ZHANG, C., GUAN, Y., GAO, A. (A@). Optimal design of second-step welding chamber
for a condenser tube extrusion die based on tiponss surface method and the genetic algorithnManerials
and Manufacturing Processegol. 28, No.7, pp. 823-834. TAYLOR & FRANCIS, iBxin.

[10] DONATI, L., TOMESANI, L. (2004). The prediction geam welds quality in aluminum extrusion. Journal
of materials processing technolq@¥ol.153, pp. 366-373. ELSEVIER, Netherlands.

[11] ZHANG, C., ZHAO, G., CHEN, H., GUAN, Y. (2011). Qptisation design of aluminium radiator extrusior di
using response surface method. Muaterials Research Innovation¥ol. 5, No. s1, pp. 288-290. MANEY
PUBLISHING, Britain.

[12] FERREIRA, S., BRUNS, R., FERREIRA, H., et al. (2DOBox-Behnken design: An alternative for the opti-
mization of analytical methods. IAnalytica Chimica ActaVol. 597, No. 2, pp. 179-186. ELSEVIER, Nether-
lands.

[13] ASLAN, N., CEBECI, Y. (2007). Application of Box—Beken design and response surface methodology for
modeling of some Turkish coals. IIRuel, Vol. 86, No. 1, pp. 90-97. ELSEVIER, Netherlands.

[14] MYERS R., MONTGOMERY D., ANDERSON-COOK C. (200Response surface methodology: process and
product optimization using designed experimedtdin Wiley & Sons, America.

[15] SELLARS, C., TEGART, W. (1972). Hot workability. :Imternational Metallurgical Review&/ol. 17, No. 1, 1-
24. MANEY PUBLISHING, Britain.

[16] LOU, S., ZHAO, G., WANG, R., WU, X. (2008). Numeaicsimulation of steady and unsteady aluminum fgofi
extrusion processes using finite volume method Eimgineering Computationd/ol. 25, No. 6, pp. 589-605.
EMERALD, Britain.

Paper number: M2016106
Copyright © 2016. Published by Manufacturing Tedbgg. All rights reserved.

indexed on: http://www.scopus.com 25



