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Abstract: The effect of forging processing parameters such as forging temperature, deformation and

postforging cooling rate on microstructure and mechanical properties of TB8 titanihm alloy was

studied. The results show that, after Bforging by 30% to 65% at Ts+ 20

and by postforging air

cooling way, optimum mechanical properties can be obtained with proper heat treatment processing.
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Table 1 Chemical composition of raw

material TB8 (mass fraction, %)

Ti Mo Al Nb Si Fe C N 0 H
TBS
Bal |14.5] 2.9 [2.85(0.19(0.07(0.02]0.02 |0.09 |0.002
, 6 2
’ 4 5 ,
1.2.1
(1) 40 (Tp
- 40 ) 30 (Ts-30 )
(2 B 15 (Tg
- 15 ) 200 (Tg-20 )
(3) B : Tg
1600t (4) B : 20
(Tg+20 ) 4 (Ts+40 )



38 /2003 8
60 (Tp+ 60 ) ,
(5) g+ .
20 (Tg+20 )
20 (Tp-20 ) , ,
(6) B+
25 (Tp+25 )
55 (Tp-55 ) 2.2
1.2.2 15% , 30% , 45% , 60%
B (Tp+20 ), .
1.2.3 800 /1h, WQ () +560 /8h, AC (
15%, 30%, 45%, 65% ( ) 2
70%)
1.2.4 1400 ¢ ] 0
5 800 /40min, WQ + 1350 b ’i“
560 /8h, AC; 800 /1.5h, WQ+ 570 /8h, AC; AE 40f§
800 /40min, WQ+ 580 /8h, AC; 780 /40min, T100F o, =2
WQ+ 560 /8h, AC; 800 /40min, WQ+ 580 /8h, & [ 1 20 © %
AC 1250 | 4
F ds |
L 8 .
2 1200 Lo 0—0—"0’/ o
0 20 40 60
%
2.1
45% s 4 2
6 , 777 , 802 B Fig..z Th'e relations hip b'etween f()r;'c{ing
817 B , 837 . 857 . 877 deformation and mechanical properties
B B ;
800 /1h, 2 B (Tpr20 )
WOQ () +560 /8h, AC( ) :
1 15% 65%, Ov
1400 (Kic )
| ( o+ ) .
1300 | B o ( 3)
1200 | ’
2 Y I G
5 1100 7 . 34
) 1000 | ‘——HRE_,,/;‘*\.L 20 €=15% ; 3a ,
B l'p-'_'--'-’is a‘?E .9 , (04 s s o5 =
900'}'60 'mlnd 20 80 880 2.2%. ¥'=6.2% . TB8
e
| 2.3
Fig.1 The relationship between forging B (Tp+ 20 )
temperature and mechanical properties (€= 70%) 4 ,

1390M Pa

60

B

B

Jo.2

?

1215

40
O-h
1335M Pa

1260

800 /1h, WQ+ 560 /8h, AC; 800 /40min, WQ
+ 580 /8h, AC;780 /40min, WQ+ 560 /8h,AC;

780 /40min, WQ+ 580

2 B
th, WQ+ 560 /8h, AC

/8h, AC, 2
Tp+20 ) 800 /
800 /40min, WQ+



TBS8

39

em B

3 B (Tg+20 ) (a) €= 15%; (b) €= 30%; ( ¢ €= 65% 70%

Fig.3 Microstructures obtained after different forging deformation degrees at T'g+ 20

2 B (Tp+20 )
Table 2 Mechanical properties after different heat treatments forging at 7'g+ 20

Deformation Cooling Room temperature tensile properties T ou ghness
/% Heat treatment v (CR) _
(4
rate 0y/ MPa | 0o/ MPa | &/ % I % Ki/ (MPa  m)
1
65 AC 800 /lh, WQ 1320 1290 | 8.7 | 38.8 47

+ 560 /8h, AC

800 /40min, WQ

70 WQ + 580 /8h AC 1245 1205 | 10.5 | 55.0 46
780 /40min, WQ

70 WwQ + 560 18h AC 1420 1375 3.8 | 16.5 45
780 /40min, WQ

70 WQ + 580 /8h AC 1360 1340 4.7 | 22.9 40

Note: Kjc is obtained on CR direction of processing ex perim ental materials, not the final forgings.

580 /8h, AC , - - 580 /8h, AC s o
, 4 4c) (
B :
o ( 4), 800 / s
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Fig-4 Microstructures obtained after different heat treatments forging at T g+ 20

(a) 780 /40min, WQ+ 560 /8h, AC; (b) 780 /40min, WQ+ 580 /8h, AC; (c) 800 /40min, WQ+ 580 /8h, AC

(T4 % 48 M)
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