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Effect of f-forging process on
microstructure and performance of TC2S5 titanium alloy ring

DONG Jie, WANG Yong-qiang, WANG Wei-qi, HUANG De-chao, MA Hong-gang, WANG Shu-yan

(Baoji Titanium Group Co., Ltd., Baoji 721014, China)

Abstract: Two different f-forging methods for manufacturing d 450/d 350 mm X 60 mm TC25 titanium alloy ring were
studied, vertical section structure. The difference of microstructure and mechanical property of transverse section, internal
and outside wall was analyzed. The results show that, when the same forging procedure is adopted in the last forging
molding process, the temperature is above phase transformation points 20 to 50 ‘C, and the deformation is between 40%
to 55% in the forging procedure, TC25 titanium alloy ring with size of d 450/d 350 mm X 60 mm can be produced, whose
excellent performance meets the requirements of the corresponding employ standards .
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Fig. 1 Original microstructure of TC25 alloy rolling
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Table 1 Hot rolling process of TC25 alloy ring

Method Deformation H(.)ldmg Deformation Forging
temperature  time/ Temperature
No. . . amount/% .
zone/ C min zone/C
1 tnt(20-50)  30-60 40-55 tn—(10-30)
2 tnH20-50)  30-60 20-35 tnH(0-20)
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Fig. 2 Vertical section photos of ring after different forging methods: (a) Method 1; (b) Method 2
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Fig. 3 Orientation microstructures of ring end surface after different forging methods: (a) Method 1; (b) Method 2
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Fig.4 Orientation microstructures of ring internal surface after different forging methods: (a) Method 1; (b) Method 2

W Y 7w \H
NV AN
b, \ \, ¥V, //ﬁ

= ,,, :

: L
(i % 2 AR \ 5 N
e g T 4 B
=Z N\ \',;\R(, ST
= A AN \#ﬂ\'\ )
‘ 1\\" Y Hh\ \ - ATIS
B 5 AFT5 S BAG I A SRR ) 2R
Fig. 5 Orientation microstructures of ring outer surface after different forging methods: (a) Method 1; (b) Method 2
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Table 2 Mechanical properties of TC25 alloy ring by
different methods at room temperature

Meth A
cthod  MPa cosMPa  65%  yi% ¥

No. (J-em™?)
1050 910 17.5 34.5 56
: 1060 920 15.5 31.5 58
995 850 12.5 24.5 56
2 1010 860 10.0 21.5 49
Standard =980 - =7 =15 =29.4

FR3 500 CIAF AL T 2% P ) ) 24 L RE
Table 3 Mechanical properties of TC25 alloy ring at 500 C

Method MP MPa 5% % Stress-rupture
No.  O/MPacodMPads%% % v py)
780 - 19.5 66.5
1 =50h
785 - 16.0 45.0
735 - 17.5 41.0
2 =50h
740 - 15.5 34.5
Standard =735 - - - =50h

R4 550 CIAF AL T 2% P ) ) 24 L RE
Table 4 Mechanical properties of TC25 alloy ring at 550 C

Method o o Stress-rupture
No. O'b/MPa 0'0_2/MP3. 55//0 l////o (441 MPa)
705 - 23.0 69.5
1 =50h
710 - 22.5 72.0
680 - 18.0 45.0
2 =50h
685 - 19.0 51.0
Standard =686 - - - =50h
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