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Tube multi-point hydroforming is a new flexible forming technology for manufacturing of various 
tubular parts. In this process, tube may deform to different shapes via high pressure fluid only by one 
die. In conventional hydroforming, in order to produce any tubular part, it is necessary to manufacture a 
die which increasing time and cost. In present study tube multi-point hydroforming is studied using FE 
simulation and experiments. In this process a new die based on multi point forming was designed and 
manufactured. By using this die and due to good formability of brass 70/30, a bulged tube and a 
rectangular tabular cross section of brass 70-30 with initial thickness of 2mm are produced. The main 
difference of this die compared with conventional dies is the rigid surface is is substituted by wide 
spaced pins. By adjusting the pins height, different tubular cross sections could be produced. This 
process is simulated and verified experimentally and defects are predicted. In order to decrease these 
defects an elastic layer of polyurethane is used. For the bulged and rectangular cross section samples 
maximum decrease in thickness is 11% and 17% respectively and these results are matched with the 
experiment. 
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Fig. 1 Applied pressure function to the tube 
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Fig. 2 Pins height alignment for rectangular sample 
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Fig. 3 Engineering Stress-strain curve of brass 70/30-O [15] 
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Fig. 4 Stress-strain curve of polyurethane  
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Fig. 5 Reconfigurable designed die 

5      

  
 
    .

  
  .  

 
  . 

    
  .7  

   .   
  . 

 .  
 

   . 
  .8   

    
Fig. 6 Manufactured reconfigurable die     
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Fig. 7 Used Teflon and polyurethane for sealing  
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Fig. 8 Manufactured fixture  
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Fig. 9 produced bulged and rectangular sample by reconfigurable die 
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Fig. 10 Comparison of target profile with simulation and experimental 
profile for rectangular sample 
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Fig. 11 Comparison of target profile with simulation and experimental 
profile for bulged sample 
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Fig. 13 Thickness of bulged sample along path (a1) 
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Fig. 14 Thickness of bulged sample along path (a2) 
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Fig. 15 Thickness distribution and final shape of the rectangular cross 
section sample 
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Fig. 16 Thickness of rectangular cross section sample along path (b1) 
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Fig. 17 Thickness of rectangular cross section sample along path (b2) 
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Fig. 20 Die filling of rectangular sample 
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Fig. 21 Die filling of bulged sample 

21   

   
  .          

            
            

   
1 -  

70/30 2mm  .
1.64mm 

1.76mm    .  
 2.5 1.5 
  

2 - 
-0.17 -0.11 

 .   .
0.28 0.2 

 
3 - 

263Mpa 150Mpa 
  

4 -  
   .

   .
 

   . 
    

 .
     14 

    .
    

5 -   
      .

      

 -6 
   
   

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

12
.5

6.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

05
 ]

 

                               8 / 9

https://dorl.net/dor/20.1001.1.10275940.1395.16.12.56.1
https://mme.modares.ac.ir/article-15-7522-fa.html


    

         

13951612  413  

P  
PEEQ   
t   
T   

  
   
   
   

-7   
[1  ] F. Dohmann, C. Hartl, Tube hydroforming research and practical 

application, Journal of Materials Processing Technology, Vol. 71, 
No. 1, pp. 174-186, 1997. 

[2] T. Sokolowski, K. Gerke, M. Ahmetoglu, T. Altan, Evaluation of 
tube formability and material characteristics: Hydraulic bulge 
testing of tubes, Journal of Materials Processing Technology, Vol. 
98, No. 1, pp. 34-40, 2000 . 

[3] S. Rama, K. Ma, L. Smith, J. Zhang, A two-dimensional approach 
for simulation of hydroforming expansion of tubular cross -sections 
without axial feed, Journal of materials processing technology, 
Vol. 141, No. 3, pp. 420-430, 2003 . 

[4] M. Elyasi, M. Bakhshi-Jooybari, A. H. Gorji, A new hydro forming 
die design for improvement of die corner filling of stepped tubes  
Modares Mechanical Engineering, Vol. 10, No. 3, pp. 87-98, 2009.  

[5] S. E. Eftekhari-Shari, K. Khalili, S. Y. Ahmadi-brooghani, 
Optimization of loading curve in tube hydroformig procces using 
multilevel response surface, Modares Mechanical Engineering, 
Vol. 12, No. 13, pp. 176-187, 2014.  

[6]  H.  M.-N.  S.  M.  H.  Seyedkashi,  G.  H.  Liaghat,  M.  Mousavi-
Mashhadi, Y. H. Moon, Numerical and experimental study on the 
effects of expansion ratio, corner fillets and strain rate in warm 
hudroforming of aluminum tubes, Modares Mechanical 

Engineering, Vol. 12, No. 5, pp. 122-131, 2012.  
[7]  D.  E.  Hardt,  R.  D.  Webb,  N.  Suh,  Sheet  metal  die  forming  using  

closed-loop shape control, CIRP Annals-Manufacturing 
Technology, Vol. 31 ,No. 1, pp. 165-169, 1982 . 

[8]  D.  F.  Walczyk,  J.  Lakshmikanthan,  D.  R.  Kirk,  Development  of  a  
reconfigurable tool for forming aircraft body panels, Journal of 
Manufacturing Systems, Vol. 17, No. 4, pp. 287, 1998 . 

[9] Q. Zhang, T. Dean, Z. Wang, Numerical simulation of deformation 
in multi-point sandwich forming, International Journal of Machine 
Tools and Manufacture, Vol. 46, No. 7, pp. 699-707, 2006 . 

[10] Q. Zhang, Z. Wang, T. Dean, Multi-point sandwich forming of a 
spherical sector with tool-shape compensation, Journal of 
Materials Processing Technology, Vol. 194, No. 1, pp. 74-80, 
2007 . 

[11] L. Li, Y.-H. Seo, S.-C. Heo, B.-S. Kang, J. Kim, Numerical 
simulations on reducing the unloading springback with multi-step 
multi-point forming technology, The International Journal of 
Advanced Manufacturing Technology, Vol. 48, No. 1-4, pp. 45-61, 
2010 . 

[12]  J.  M.  Papazian,  E.  L.  Anagnostou,  R.  Christ,  D.  Hoitsma  Jr,  P.  
Ogilvie, R. C. Schwarz, Tooling for rapid sheet metal parts 
production, 6th Joint FAA/DoD/NASA conference on Aging 
Aircraft, San Francisco, CA, USA, September, 2002. 

[13]  S.  Y.  Hwang,  J.  H.  Lee,  Y.  S.  Yang,  M.  J.  Yoo,  Springback  
adjustment for multi-point forming of thick plates in shipbuilding, 
Computer-Aided Design, Vol. 42, No. 11, pp. 1001-1012, 2010. 

[14] S. Wang, Z. Cai, M. Li, Numerical investigation of the influence 
of punch element in multi-point stretch forming process, The 
International Journal of Advanced Manufacturing Technology, 
Vol. 49, No. 5-8, pp. 475-483, 2010 . 

[15] N. Xu, R. Ueji, H. Fujii, Enhanced mechanical properties of 70/30 
brass joint by rapid cooling friction stir welding, Materials Science 
and Engineering: A, Vol. 610, pp. 132-138, 2014. 

[16] B. Zareh, A. Vafaei-Sefat, V. Rikhtegar-Nezami, Experimental 
and numerical investigation of sheet metal forming using multi-
point forming process, Aerospace Mechanics  Journal, Vol. 8, No. 
4, pp. 75-87, 2013. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

12
.5

6.
1 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

05
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dorl.net/dor/20.1001.1.10275940.1395.16.12.56.1
https://mme.modares.ac.ir/article-15-7522-fa.html
http://www.tcpdf.org

