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Study on Forming Process of Isothermal Forging of TC4 Blade
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[ABSTRACT] TC4 blade object is researched in
this paper.The isothermal forging process is simulated us-
ing three-dimensional finite element code DEFORM-3D
to study the influences of forming scheme. With methods
of physical experiment,the experiment of isothermal forg-
ing is carried out, the parts meet the use requirement.The
results show that components,such as the TC4 blade can be
precisely forged by the technology of isothermal forging.
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Fig.1 Part drawing of blade

2 REEH
21 HWRIESTRDAEGE

B ER BT R B2 4%, S il B it ok e e PR R
B2 ARUPHCRH PRO/E B EE T MR L ) = 4
JUIARL ([ 2 ), F1] F DEFORM-3D #4178 (A4
TR TCA BG4 MPRHI AR C £ i e 3k 15
(& 3), bk H At 2 500 o A ) AH G PR R AR . B
AR BEELE SO WA IR B T E TR 970°C, HORHEEE

2015 4E58 17 W] - RiaslligEseAsR 117



IN -
ﬁ( n ﬁﬁiﬂéi [ TITANIUM ALLOY FORMING PROCESS

FEHN970°C 5 BLHHEM T 5 IE D LS
RIS IAEEE Ol i THRE SRR - RIRMK
AR s A, DR ] DA Z W SRR S AR T . BRI
SRPEAD RV B R L 2 [i] ) BE AR R FH B D) BE 48R4
AU, BEAE R 0T LABC 0.28) LT AR, Bk 43 1 B
TSR 50000 4>, FEASIE A, FH DEFORM -3D
H Sl BRI 43 A LA DAL e v A6 iy AR
U] L3150

MRPEERE A R, PR EATRE N 24.4mm,
55 IR R P ) T2 5, 2 A bR AR P AL ()
B85 6 BUA A I AR 7= 550, W1 DA T Ry

0.5mm/s,

-

(b)ZfF
B2 =#ERIE
Fig.2 3D model
200 -
175 |
150 |
£ 125t
S 800°C
=100 F
]-_‘ﬂ
5T 850C
P e
25 k| 950C
o LT Gso 1000
0 02 04 06 08 1.0
W AR
(a)e =0.005s"
450 .

400 |

350 L 800°C

300 | f"\\\
850°C

«
S 250
= M 900°C

=200
1 L
0orl e 1000
.r____.,_-‘————————"’losoc’c
50
0 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
JAR
(c¢)e=0.5s"

22 HE&EBLTRE

IR 24 i BB B O, Rl L B AGBE R AE ]
(L0053 7 S u e aeod EH LB e M e [ RV R B2
ML I RE 0 4 BB 3 —BirBOy B MO BB,
55 O BOECHLB B, 25 = B BO R BRI SUE B EL,
SEPUBTBC T BT B, HARNIE 4 R

e EMDSIE B B, b2 R B /R, il e %2
BRI, SRR AL 7 A /NS AR
AR/ ERERYAREE T 4T, BIASE B B, I 2
B2 BIBRA T ™ AR BRI o 75 =B B, HORH S
B PR ik 1 B N K, 48 Je U TE A e, B A LA A
BRI R o ERR I B, Bl © 22 R R e e
HA DVl A BRI, 2R 4RS00 i e v
B AL 2RI FEE I, B i FESE R

3 WERMERS

I AR 4 BB, T AR WA 22 57«
S — B BB R Ry, B I R BR BB 3 , 7256
VU By B R S K iU A e 4 S
I 5.6 s H—BrBOR i B R, 22 s
MBI A2 10 77 18] 2 S8 s B /0N a8 /I B R

300
250
2]
& - 800°C
R 150 [ 850C
100 F 900°C
B 950°C
50 o wT e 1000°C
* 1050
O i 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
\*/.’7"_1‘
(b)e=0.05s"
500 1
400
. 800°C
£ 300
= ,\\-ESOOC
R | 00°C.
= 200 |y 950°C
100 f M 1000
1050°C
0 , , , , ,
0 0.2 0.4 0.6 0.8 1.0
I AR
(d)e=5s"

E3 TCAMBIARX R
Fig.3 Constitutive relation of TC4

118 MizEhlE A - 2015 4658 17 1]



I_T T_I

(a)55—BrBt (b)) B KrEt

Ce) =K (d) &R B

B4 SBiEMEIERE
Fig.4 Forging forming process

BERNE , 55 W B i 4 J A2 v R4 BH T 3 K, #mr b 4
B, G Jm SRR s O B 1 =, A 180 U Bl EEL
R, BRI IR FEI b R IR ) 15
B, HORL B 485 R R i M BE 2 A i, <5 A 1) 52
BSERL, 0 i 2w b T PR S, T
PALAE R A ) SRR AR, 3 B0k 2
BT MRS BN, 2R e RIE
BRI, BT AR R . IR TR A =B BUE
B R B T I SR OGS B B, SEAN I 3 B AR R Y
PR IR R AR AEIZI B TS DU B B A, %o
BERTF AT R NAR , Wi A R A D B B

140 d

1200
100

Z.

S 80|

s 60 b

® 40
20 F a
0 L

2.0 I I I I I |
0 10 20 30 40 50

Hf 1] /s
5 FHEm B o 72 2 7eT h 2%
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