
The 8th International Conference on Precision Machinery and Manufacturing Technology_ICPMMT 2023 
Kenting, Pingtung, Taiwan, May 19~21, 2023 

-------------------------------------------------------------------------------------------------------------------------------------------------- 

Blankholder Force Realized in Sheet Metal Forming 
Kuang-Jau Fann*, Ming-Hsiung Chen, Wen-Kuei Lu 

 
Department of Mechanical Engineering, National Chung Hsing University, Taichung, 40227, 
Taiwan 
*Corresponding author: kjfann@nchu.edu.tw 
 

Abstract 
Sheet metal stampings are widely used in everyday life due to the high stiffness and geometric 
complexity resulting from the work hardening of the metal. In addition, they offer manufacturing 
advantages in terms of material savings, rapid processing and mass production. To stamp a sheet 
metal blank into a part, the shape of the punch is geometrically imprinted on the sheet by clamping 
the outer region of the blank and the sidewall of the part; the part is then formed by controlling the 
blankholder force so that the outer region of the blank flows into the die cavity as the punch moves 
to its bottom dead center. If the blankholder force is too low, wrinkles will appear on the outside of 
the blank, while if the blankholder force is too high, tears will appear around the punch radius. For 
parts with less depth, a coil spring die set is most commonly used in the stamping shop to provide 
the blankholder force, while a press with a die cushion underneath is facilitated to provide the 
blankholder force via the pins through the cushion and die base. This paper will provide an 
overview of sheet metal stamping technology, starting with double-acting hydraulic presses, 
double-acting mechanical presses, single-acting mechanical presses with pneumatic die cushions, 
single-acting hydraulic presses with hydraulic die cushions, and ending with single-acting 
mechanical presses with hydraulic die cushions. The latter provides a pre-acceleration function to 
eliminate the impact disadvantage as the press ram approaches the stationary blank holder, as 
shown in Figures 1 and 2. A further development of the all-electric cushion is presented in this 
paper. The piping connecting the pneumatic cushion to the air tank is also discussed in this paper. A 
high productivity solution for stamping sheet metal parts with pneumatic cushion will also be 
mentioned. In addition, the pin configuration to provide the blankholder force for stamping complex 
sheet metal parts will be discussed as well. 

 

 

 
 

Fig. 1 Experiment setup of hydraulic cushion Fig. 2 Normalized force response of hydraulic  
     cushion under different press rates 
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