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Optimization of loading curve in tube hydroforming
process using multilevel response surface
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Abstract- In tube hydroforming, the loading path, that is the relationship between axial feeding and internal fluid
pressure, is of important significance. Researchers have employed various optimization approaches to find an optimum
loading path. In this research a statistical method based on finite element analysis has been developed. An accurate FEA
has been used to simulate the process and to find the response of the process to the loading. The Response Surface
Method (RSM) has been used to model the responses from the finite element analysis. The behavior of the process can
be predicted using this model. The obtained model then used to optimize the process. Since The RSM model was
initially obtained for a predefined domain of variables multilevel optimization was employed to improve the accuracy
of the model. The multilevel optimized curve yielded the best thickness uniformity, the result of which are reported.
Keywords: Tube Hydroforming, Optimization, Response Surface Method, Finite Element, Metal Forming.


https://dorl.net/dor/20.1001.1.10275940.1392.13.13.10.6
https://mme.modares.ac.ir/article-15-4950-en.html

[ Downloaded from mme.modares.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.10275940.1392.13.13.10.6 ]

O g gy (B! Gl v

cooilyd po alule HLLS dexie (63wl

Jled e bl i 06,105 ,L o (s 5leaige 4 [Y]
P9y 4 (oliaw adgi anl B )0 6y bl g (JSI
3lmainge o5 g S99 20 sl (g 5l s FgmelS
e S5 g Cawldes o jei U oS eolatnl zgoje Lol S
D9 Ay Jyae

JUES S PR JOU K S VU S SN LW [ N | 3 IR
Al Sy 5 TSy 8 i A S 5,8
Cowd gllae (AL kulyl 4 (SouS 5 S0
b Gose S 9 GBI JLd anls ladl jo 05 oy
Bad et slaned S Wb Jlesl U slacgd
Gl jlid o )8 obml (SauS g,z azkd jo a5 wigd cel
SN S s 53 9 Mhiee Sl 57 Go 5 GRS
S8 @ [0] il Kan 5 ol oles] b 0 Joe oS
Gk Gl gaze izl 5 gileanr sleds,
S T sosiagll ) Soa by pann il ln 1) age
Ol et g ol &g 4y HLed Ll S 0 s 5l cewsy
e Jlosl gy olmlr 55) 2 ileaige 5 il e
e ity 5 Giludnd 4 UISGe 5 ool SLIK
ous labg, sl ool b Ko T oljan [b Jlesl
o sl 5 e Bae &b I\Z3 sl gl
Caals nfeS g (SaSsr Jold 35 w5 (sone S
Cewd &y (gmac 4SS U900 b (g5 leaign &lsi a5 051 0500
5 owiin slo il )b g5lwaigs 6lp [Al T 5 S8 ol
Bty oS anse b aul ) Gos) pb 4 osesl >k
2 bl Julos b lal [a] a5 ololasas ais
sl e G (0L, bLII gileand Sl ol bl (s,
Lo 9 00,5 s ) S JSS Sloasls 5 (295
WSS T Sy 4 ol 3y slade 555 3y
syl s 4 ) T alyaws (6l atg (25,05 sl gionie

eoid 6l el )b S oy o [V o] 2l e 5 3guVl
s2haw jo (bgawb) ;M]ﬁ Wyl 5 o)les culbrs p
5 g9 slyl (il e 5 LT axSls Y 4o 89,000

< o T Y.

NFCIRREEER SPRETERTS | R R AP

2. Low Cost Response Surface Method (LCRSM)
3. Response Surface Method (RSM)
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1. Design of Experiments
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4. Extrusion- Cutting -Fillet Method
5. Adaptive mesh
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1. Pareto
2. ABAQUSE/EXPLICIT
3. Equal
YYA


https://dorl.net/dor/20.1001.1.10275940.1392.13.13.10.6
https://mme.modares.ac.ir/article-15-4950-en.html

[ Downloaded from mme.modares.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.10275940.1392.13.13.10.6 ]

O g gy (B! Gl v

syl ye olale HLS Seie (g 5lwaiage

258 o0 5l ,8 eolaul 550 (Sl laasyl

700
600 A
500 A
400 1
300 A
200 - T s loged
100 1 T

(U)o

0 T T T T T
0 005 01 015 02 025 03

(1) us,S

ol oole 15,5 s Jloges ¥ JSCR

JS..: T ‘Sm‘)d...: 5 oolaiw! 3,90 ools Gi“&“ 00‘9} \ Jgu\’

s oS Pt Pl it Jose
Yol Volele Sy edes S e E
YAY - favyny Y&V ARNARTA

Ko™ - I¥N
gm MPa MPa GPa

0 . . . . .
0 1 2 3 4 5 6
(450 ok

oo e 2 S 8 o s 5 Jlid e B S

9 Sl (6 I35 Ful Slaslxe 3l aiijle 09,5 90 ()
é oz Sl Jels a5 TSt a4l slagsjluans
g oazg b V8] ansl Geles bammy Lulpd Jre s
Sl Oygo 4 Judod dml jo anld el ol e
il e Sl
Seblad ool 5 dgd 5,y Ganpe @ azg L
sebie 4 g asler pile) Jlews anld o sl

2. Quasi-static
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1. Explicit
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1. Mass-scaling
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1. Objective Function
2. Design Variables
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