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Effect of Forging Process on Microstructure and Mechanical Properties of
Ti-6Al14V Alloy Large Forging Billet
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Abstract: Three kinds of Ti-6A14V alloy large billet forging processes were developed. Optimization of process
parameters by Simufact simulation software. The full-process forging was carried out on 10 000 ton hydraulic machine
to prepare a large specification forging billet of 245 mm X480 mm x3 700 mm. The mechanical properties and micro-
structure of the large forging billet were characterized, and the effect of forging technology on the microstructure and
mechanical properties of large forging billet was analyzed. The results show that the microstructures of large forging
billet Ti-6A14V alloy are isoaxial, and the initial alpha phase content account for about 80% . The microstructures of
forging billets forged by process A and process B are small and the uniformity is good, and the level of ultrasonic
clutter is lower. The forging billet grain size of process C forging is large and uneven tissue, and there are long strips
and large block alpha phases in the heart. The forging billets produced by process A and B have a good strength and
plastic match. Although the strength of process C is high, but the plasticity is relatively low. Process A is the optimal
scheme considering the tissue uniformity, mechanical properties and clutter level.
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Fig. 1 Macrostructure of Ti-6A1-4V alloy ingot
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Fig. 2 Metallographs of Ti-6Al-4V alloy forging billet produced by process A: (a)horizontal edge; (b)horizontal W/4;
(c)horizontal heart; (d)vertical edge; (e)vertical W/4; (f)vertical heart
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Fig.3 Metallographs of Ti-6Al4V alloy forging billet produced by process B: (a)horizontal edge; (b)horizontal W/4;
(¢) horizontal heart; (d)vertical edge; (e)vertical W/4; (f)vertical heart
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Fig. 4 Metallographs of Ti-6Al4V alloy forging billet produced by process C: (a)horizontal edge; (b)horizontal W/4;
(c)horizontal heart; (d)vertical edge; (e)vertical W/4; (f)vertical heart
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Table 1 Room temperature mechanical properties of Ti-6A1-4V
alloy large forging billets by different processes

R, R
Sample " 1A% Z/%
direction  /MPa /MPa

L 985 905 18.0 42.5

Process A LT 990 890 16.5 40.5
ST 980 885 16.5 41.0

L 970 855 15.5 35.0

Process B LT 997 867 15.5 36.5
ST 982 861 14.5 35.0

L 1012 925 10.5 33.0

Process C LT 1 003 892 12.5 34.0
ST 992 881.5 13.0 36.5

AMS 4928U T/L =896 =827 =10 =20

A o MFERE, AR MRHESEPE TR BT AL EE TR BB
G FE—Tr PN e, TSR, FEM
BEREF R, BT,
2.3 Ti-6Al14V KM FIEE R HIEG

3 Fp L8R B Ti-6A1-4V & & KK J7 51 1 i
FEHERGER R 2, R EELE S, K2 7
EH, TZ A BHRBUKFHABKTIZ C. H
ESADEE, T2 AMEERK, TZBKRZ,
TZ CHZREHESTTLZ A M B, REZHLA
WAER R B, T AL B B B A K
AR, B TSR A AR S ERT, XS
E2., E3ERMEYE. T7 C B B KT IR
MIAFRBLLERHA Z FBKR, LEHKEF « HEEH
BRI mPE(E 4), (AR B 8O &,
M7= A e 20

2 Ti6A4V EEKMEFTEBE KRG ER
Table 2  Ultrasonic testing results of Ti-6A1-4V alloy large
forging billets

Noise level in ultrasonic testing

Process A $2.0 mm -12 dB

Process B $2.0 mm -9 ~ -12 dB

Process C $2.0 mm-6~ -9 dB
AMS 4928U A level
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Fig. 5 Waveform of ultrasonic flaw detection of Ti-6Al-4V alloy large forging billets produced by different processes:

(a)process A; (b)process B; (c)process C
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