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ARTICLE INFO ABSTRACT 

Received:  20/3/2025 Incremental sheet forming with its outstanding advantages is increasingly 

showing its important role in the field of sheet metal forming. The 

efficiency of the forming process is affected by many parameters, some 

of which are very difficult to measure and evaluate during the processing 

process. In addition, the general theory of this method still has conflicting 

opinions. Therefore, this study focuses on numerical simulation of 

incremental sheet forming process using Abaqus software. Accurate 

simulation of the machining process makes research on incremental sheet 

forming more convenient, faster, and less expensive. At the same time, 

simulation is especially useful in predicting defects and proposing 

optimal solutions before actual production, in designing and testing new 

products. In the numerical simulation of the incremental sheet forming 

process, the forming limit curve plays an important role and is an input 

data that has been not yet available and needs to be built. The research 

results build the forming limit curve for Al1050 sheet material and can 

simulate the incremental sheet forming process with an error of 1.54% - 

4.60% compared to the experiment. 
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2.2.                     

                  ủ          ứ  s                                 5                h   

               ả      T                                 = 23             ,5 mm.  

 ả         n  p ần  o       ợp   m n  m Al1050 

 Al Si Fe Cu Mn Mg Zn Ti V 

Wt 99,164 0,071 0,231 0,013 0,005 < 0,002 0,014 0,027 0,021 

2.3. Đồ  á và       bị   í      m 

T             ứ                                                                          

              C C   z   VC 53 C-SG. 

 
  

(a) (b) (c) 

 ì h                    n         n     t o   n          n    n   n     

S               ủ                                                                          
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                                                    4           ề        R  = 0,25 µ      
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 ả         n  s  t   n    m 

 h                h       th    h ệ    ớ        

           á   í    mm  S (v/p) F (mm/p) t (mm) α  
o
) 

SKD11 4 3000 2000 0,5 60  VG68 

3. K t quả    thả    ận 
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3.1.2.       n     n   on         n t o   n    n  p   n  p  p        
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   ̅           (12) 

T       ,   ̅       n d                        ả      ứ        ̅      ̅          ứ   s          

                                 C  C1         số                 ả                          

                  ủ    C           4  –                                           sả        

 
(a) 

 
(b) 

 
(c) 

 ì h    (a) P   n  p  p  o     d   o n    ng cong gi i h n t o   n    a Al1050, (b) FL    ợ  t n  

to n     tr n p   n  p  p        cho v t li u Al1050, (c) FL F   ợ   ề xu t c a v t li u Al1050 

3.2.               á         á      và           m    m       

3.2.1.    p  n  qu  tr n        n  t m  ợp   m n  m Al1050 

      ề     QUS      s                                                                

                     số          ở  ả   2       5                                    ủ      

       S                        5                 ỡ                   T                      

    số              ả           (S4R                 ỡ                                   

           ứ          ố     ề             ố  ị                        ỡ  ố  ị                

           ẹ                         ở        ẳ    ứ           ố    ủ                     

                 2.   C         số  ủ                      ả   3         số  ị        ủ      

                      C  ủ                k                                 số  T           ị   

                     ề                                               số     H    5b. 

 
(a) 

 
(b) 

 
(c) 

 ì h    (a)      n    F tr n p ần mềm A  qus        n p  m m  p  n         n p  m t    n    m 

3.2.2.  o s n    t qu  m  p  n  v  t    n    m 

                        ủ                                                              

           ố                                                              ả   6        ả      

                     6   ả   6         ị      7     ả    ề                ủ                     

                                   ả                                 ề          s        

      ề    ề                ủ                                                         ứ  .  

 ả   6     l            ều   o t o   n      m  p  n  v  t    n    m v        ó  t o   n       n  u 

                        (
o
) 60 70 80 90 

C  ề                 s (mm) 
131,2 

19,8 18,2 15,7 

C  ề                    e (mm) 19,5 17,4 15,2 

              1,54% 4,60% 3,29% 

FLDCRT value 0,6292 1,0 1,0 1,0 
 

        

85
0 

T    ỡ 

T        

     



TNU Journal of Science and Technology 230(10): 335 - 342 

 

http://jst.tnu.edu.vn                                                  341                                                 Email: jst@tnu.edu.vn 

   
a) 

   
(b) 

   
(c) 

   
d) 

 ì h 6  H n   n     ều   o t o   n      t  t nón   t     t    n    m v  m  p  n : 

     ó  90
0
       ó  80

0
, (c   ó  70

0
       ó  60

0
 

   
 ì h 7     t      l    về    ều   o t o   n      t  t      m  p  n  v  t    n    m 

4. K t luận 

        ứ                                                                            

         5       số                                     s  :  )                          

                                   ả  (                            s                ở      ố  

        s                                                                 ả                   

      ả                    2)                               ủ      5                      

                                                                                            

      ề       s  3)                                                                      

              s   số      54  - 4 6   s                   T                                   

  ỉ              ở                                                         ở                  

                            số            s                           ứ                    

   :                                        ề      s        ố  ề                                

                                                               . 

     ả     

T     ả              ả         T                       C           -         T           

    ỗ                                   ứ     . 

 

 

90
0 

80
0 

70
0 

60
0 



TNU Journal of Science and Technology 230(10): 335 - 342 

 

http://jst.tnu.edu.vn                                                  342                                                 Email: jst@tnu.edu.vn 

TÀ    ỆU THAM KHẢO/ REFERENCES 
 

[1] P. Kah, Advancements in Intelligent Gas Metal Arc Welding Systems: Fundamentals and Applications. 

Elsevier, 2021, doi: 10.1016/C2019-0-04191-X. 

[2]                           Q z        j j            S          “  w            s         f        f 

w      s          s ”    Comprehensive Materials Processing, vol. 12, pp. 27-40, 2024, doi: 10.1016/b978-

0-323-96020-5.00034-0. 

[3]    J   s       J     w     “T           s  f             s     f       ” J. Mater Process Technol, vol. 

209, no. 3, pp. 1158–1174, Feb. 2009, doi: 10.1016/j.jmatprotec.2008.03.025. 

[4] T  T z      ńs    S       j   T        j          s            Sz       “            S              f 

Metal-  s   C    s   s Us                                         s ” Journal of Composites Science, 

vol. 6, no. 10, 2022, doi: 10.3390/jcs6100295. 

[5] S. P. K      S             R         j      S            “R   -time applications and novel manufacturing 

s        s  f             f      :        s         s        ”    Materials Today: Proceedings, 2021, doi: 

10.1016/j.matpr.2021.03.109. 

[6] M. T. Mezher, S. M     z        S                R     S       “                   s s s      f      

f                       s     f            ss  f     6       C   s          s ” Journal of Engineering 

Science and Technology, vol. 16, no. 6, pp. 4383 – 4403, 2021. 

[7] J. Naranjo, V. Migue             z  J  C              C     j     s  “     s s  f                   

     s f       T 6  4V          s            S                                     ss ”    Procedia 

Manufacturing, vol. 13, pp. 307-314, 2017, doi: 10.1016/j.promfg.2017.09.079. 

[8] M. T. Mezher and         s  “       s          f             f              ss          s    S      

                          Us                               V   f        ” Periodica Polytechnica 

Mechanical Engineering, vol. 66, no. 3, 2022, doi: 10.3311/PPme.18781. 

[9] A. Al-O       V    ä s                  “   S           f     S                         Forming Assisted 

                     ”    XIX International UIE Congress on Evolution and New Trends in Electrothermal 

Processes, 2021, pp. 47 - 48. 

[10] M.-O. Popp, G.-P. Rusu, I.-O. Popp, and C.-    î j    “          S      f   V        W                f 

 C   S                                 ss ” Acta Universitatis Cibiniensis. Technical Series, vol. 74, no. 

1, 2022, doi: 10.2478/aucts-2022-0004. 

[11]              J  J sw     “         s f           s         s  f s                        f       ” Prod 

Manuf Res, vol. 7, no. 1, 2019, doi: 10.1080/21693277.2019.1608330. 

[12]    S                           C             R    s    “                           s        w    s     -

point incremental sheet forming (WSPIF) of titanium alloy Ti–6Al–4V   s                    s ” Journal of 

the Brazilian Society of Mechanical Sciences and Engineering, vol. 42, 2020, doi: 10.1007/s40430-020-

02632-8. 

[13] A. Bouhamed, H. Jrad, L. B. S        W                    “     -associated anisotropic plasticity model 

with mixed isotropic–kinematic hardening for finite element simulation of incremental sheet metal forming 

     ss ” International Journal of Advanced Manufacturing Technology, vol. 100, no. 1–4, 2019, doi: 

10.1007/s00170-018-2782-3. 

[14]                          “          f                     s           f            ss ” J. Mater Process 

Technol., vol. 142, no. 1, 2003, doi: 10.1016/S0924-0136(03)00587-9. 

[15]       R s   R         z     O        V  O   s        S     R  z  “             R s         W  f          

Gas AA1050 Aluminum Alloy Tailor Welded Blanks Processed by Single Point Incremental Forming 

     ss ” Materials, vol. 16, no. 19, 2023, doi: 10.3390/ma16196408. 

[16] X  X     S     O   S              Y  S       “ ff   s  f   w-Frequency Vibrations on Single Point 

            S             ” Metals (Basel), vol. 12, no. 2, 2022, doi: 10.3390/met12020346. 

[17]    S      Y         Y     Y  C                        “W    T      ss U  f           S   f           

Support: System Design, Finite Element Analysis and Ex           V   f        ” Machines, vol. 11, no. 3, 

2023, doi: 10.3390/machines11030353. 

[18] Q. T. Pham and Y. S. Kim, “            f    ss f            f               s    s ”    Key Engineering 

Materials, Trans Tech Publications Ltd., 2016, doi: 10.4028/www.scientific.net/KEM.716.87. 

  

 


