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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, 4; /mm 33
Height of lower rib, #>/mm 25
Height of transverse rib, 43 /mm 38
Width of transverse rib, b;/mm 13
Width of longitudinal rib, b>/mm 20

The width between left rib and middle rib, wi/mm 148
The width between right rib and middle rib, wo/mm 182
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Fig.3 Distribution of equivalent strain: (a) partitioned on the

web and (b) partitioned along the rib
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Fig.4 Distribution of primary a phase grain size (pm): (a)

partitioned on the web, and (b) partitioned along the rib
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of rib
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Fig.7 Filling depth of tracking points
5248 [T T 5389vvv]|vv|v—‘|vv||]:)l
Min : 5,08t Min : 4,69, UM
Max.:8.31llm sz_:s.m:m
g 41 B I BeRTS
=
=3
E 3148 -1 3233 - 1
= 1
5 |
_g 2099 [~ - 2155 |~ 1
E 1
Z - 4 -
1049 = 7 1077 |- -
| | » »
- w ] i -
o [ \ 0 -
508 574 640 705 77 837 469 543 6.16 690 763 837
3806 T T e #128 prrr
Hinca g | Ly
g war WRET] e [ g gzsiim
3 |
z
5 ws A B
o}
=}
§ s 2 B
2 1
e B ] 1624 |- - | .
m ] .3
0 L = [ P B ]

244 365 487 609 730 852

Average Grain Size/pm Average Grain Size/pum

K8 ANIF TS T A a B R RSS20 A0
Fig.8 Distribution of primary a phase grain size at different
pressing speeds: (a) 0.1 mm/s, (b) 0.5 mm/s, (¢) 1 mm/s,

and (d) 10 mm/s
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modes
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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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Fig.11 Distribution stream line under different loading modes:
(a) local loading and sizing forming and (b) only local

loading mode
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Fig.12 Distribution of primary a phase grain size (um) 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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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 a-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 a-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
a-phase grain size decreases, but the distribution of primary a-phase grain size is more non-uniform. But the loading sequence has little
effect on primary a-phase grain size.

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