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Fig.1  Typical H-shaped component
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Fig.2 FE model of H-shaped component isothermal local 

loading  
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Table 1  Parameters of die

Height of upper rib, h

1

/mm 33

Height of lower rib, h

2

/mm 25

Height of transverse rib, h

3

/mm 38

Width of transverse rib, b

1

/mm 13

Width of longitudinal rib, b

2

/mm 20

The width between left rib and middle rib, w

1

/mm 148

The width between right rib and middle rib, w

2

/mm 182
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· 3  Cº»�`�¼· 

Fig.3  Distribution of equivalent strain: (a) partitioned on the  

web and (b) partitioned along the rib 

 

 

 

 

 

 

 

 

 

 

 

· 4  mn αopqrs`�¼· 

Fig.4  Distribution of primary α phase grain size (µm): (a) 

partitioned on the web, and (b) partitioned along the rib 
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Fig.5  Effect of fillet radius between rib and web on the filling  

of rib 
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Fig. 6  Setting of tracking points 
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Fig.7  Filling depth of tracking points 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

· 8  ±Âª«¬©«mn αopqrs`� 

Fig.8 Distribution of primary α phase grain size at different 

pressing speeds: (a) 0.1 mm/s, (b) 0.5 mm/s, (c) 1 mm/s, 

and (d) 10 mm/s  
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Fig.9  Filling depth of tracking points under different loading  

modes 

 

 

 

 

 

 

 

 

 

 

  

· 10  ±ÂGHÃ^«Cº»�`� 

Fig.10  Distribution of equivalent strain under different loading 

modes: (a) local loading and sizing forming and (b) only 

local loading mode   
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· 11 ±ÂGHÃ^« HPABi��`� 

Fig.11  Distribution stream line under different loading modes:  

(a) local loading and sizing forming and (b) only local 

loading mode 

 

 

 

 

 

 

 

 

 

 

 

· 12  ±ÂGHÃ^« HPABpqrs`� 

Fig.12  Distribution of primary α phase grain size (µm) under 

different loading modes: (a) local loading and sizing 

forming (b) and only local loading mode 
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Fig.13  Distribution of stream line under different loading passes: 

(a) one pass, (b) two passes, and (c) three passes 
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· 14  ±ÂGH³mn αopqrs`�¼· 

Fig.14  Distribution of primary α phase grain size (µm) under 

different loading zones 
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Fig. 15  Microstructure after local loading forming: (a) first 

loading zone and (b) second loading zone
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H-Shaped Component Isothermal Local Loading Forming of TA15 Titanium Alloy 

 

Sun Zhichao, Yang He, Li Zhiyan  

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: Based on the DEFORM-3D software, a finite element model considering macro-micro forming of rib-web component isothermal 

local loading has been established. The forming process of H-shaped component and the effects of loading mode and sequence, position of 

die partition, and process parameters on the filling of ribs and primary α-phase grain size have been investigated. The results show that the 

position of die partition has a significant effect on the filling of rib, the rib will be filled better and the distribution of primary α-phase 

grain size is more uniform when the die is partitioned along the rib. Comparing with only by local loading forming mode and through local 

loading combining with sizing forming, the deformation is more uniform and the difference of filling depths between ribs is smaller with 

better distribution of streamline. Enlarging the fillet radius between rib and web, the rib is filled well and the filling depth difference 

between transverse and longitudinal ribs increases. With the increase of loading speed, the filling depth of rib decreases, and the primary 

α-phase grain size decreases, but the distribution of primary α-phase grain size is more non-uniform. But the loading sequence has little 

effect on primary α-phase grain size. 

Key words: isothermal local loading; H-shaped component; grain size; TA15 titanium alloy 
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