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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.
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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
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2. Quasi-static

Yva

BT Lol dw dgame sliz! Jau ¥ JSCh

oled 6ly Sl o b il gz b ol
> B0l Ol 4 okl jleslainl 4 az g b ) 5 LI
Y (soyes i g W 5L 3l JLail sl 5 -1 F
Dol coiloas a3 5 L o

ASTM A106 oYgd iz ol jo oolaiwl 5,40 ooble
Segeiicenl o35 wYlail adgi jo Jolocs cole a5 wily oo
VOIS lsges yo osle cal (i 5 (g (85,5 A
2O e pll b pwdige jloged el ol ool ol
cadsl Agl 5l ool a4 mhwe 2é S lailiul sladises 59,
5 i loged g lwdnd Judow jeliie 4y el oul sy
Slasie 09b oo gl (cwasge loged 5| (di> A5
Sl ;o &S weobe cpl (slp ool (g, Seslal SOl
el 00l ST Joaz j0 w@id 5 1,8 oolaiul o )90

HEO = Ke® JSs ar g Sy o ygon Sdly ol
ols s K=VAEFA oSl i Lrtsls a5 el Lo
slge = WV e 5,8

iy oz jl s Glsie 55 U3 a5 45 oles
SIS 035 o5 Sipa gy anld 3 550m Lyl
bl 555 99 Sl b Jlesl (pomie il 5o Ly dly)
@bulr 5 (Selivlgyaee )Lad @yl S g e anlb o
ol Sl 93 (557 LS (Eow (nl ,o WBlss 55
P a8 g play)lad (Gomie WS (o i (S Ojge &
el 00l oaly las FOSS o codel Cews 4 adgy anl )8
ol ool ad 3 by 5 08l (sadss anld pll e
3 0S5 J sl Ysens mre Seslus > iy,

1. Explicit
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1. Mass-scaling
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1. Objective Function
2. Design Variables
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1. Factorial Designs
2. Full Factorial
3. 3*Factorial Designs
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1. Mbc-Model (Model-Base Calibration)
2. MATLAB
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