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Establishment and Simulation Analysis of Finite Element Model for TC4

Titanium Alloy Filament Drawing
Zhang Guopeng, Jiang Feilong, Xu Peimin, Duan Boyi
(Xi’an Filter Metal Materials Co., Ltd.)
Abstract: Based on the ABAQUS software, drawing process of the TC4 titanium alloy with ¢0.5 mm filament
was simulated. The results indicate that along the workpiece axis, the residual stress is greater in the contact area
between the workpiece and the mold compression cone, while along the workpiece radial direction, distribution
area of the minimum residual stress varies with the mold compression angle. As the compression rate increases,
the distribution area of maximum residual stress outside the workpiece is increased. When the compression rate is
greater than 50% , the workpiece is cracked. The drawing temperature is increased with increase of mold compres-
sion angle and compression ratio. In actual production, it is more suitable for the pass compression rate less than
20% , the total compression rate less than 50% , and the mold compression angle less than 25°.
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Fig.1 Schematic diagram of drawing geometry

and simulation model
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Fig.2 Meshing diagram of workpiece and mold

752

I A YA A A5 5L B WA
1.3 RIS E

R HIKFEHL 2 HLEAT TCA B 4G 4 Al 22 hr 3. K
AN I 7 FEASE HL RIS & 2 ), 7E TC4 SR 4 20 22 F 4K
WA R ZH AR F., KBS ZHREN
1 mm, EH R 0 B8E 10°RT 157, FE4R 3R EE£E 8% Al
12% . M Hr kot v 8L R Fr 2 b 0y Shrdk i 5
A RRPEAT R E, WA 1, ATLAE W PR R B 2
JI Ry (g K T 07 BAH . e R iR 250 5.88% . /N T 7
VFIR2E 10% , 200 T 50 A7 B B b, i 4k ) Bl
] AR FE I B0 . L 4K L A O L I B, i Bk T B
[F1] A8 Ak A58 0 - 2% A FL A, iz 45 0 Bt s ] A8 Ak sl ok,
X2 T FLAR T Sy TCEAS WA Rl 43 B B ) EL Y
HEAT o POA% AN W 2 A2 AR TR o A I A 55 T s 52 422 Ak A R W
FEIG 05 0 Al FCHEAT o DA B B 3 45 B, A AR T A
Z5 BB e LR EN AR A ELLE, M
BRPL IR Aok T A 3 B2 1Y) JC U By« IR O 5 L g A X T IR
VN ZE DN

®1 BANARBRESHEE

Tab.1 Experimental and simulated values of mold tension

F5 RGM/O RER/ % BN iE/N RE/ %
1 10 8 357 336 5.88
2 10 12 800 766 4.25
3 15 8 320 309 3.43
4 15 12 780 756 3.07
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Fig.3 Residual stress distribution under different die compression angle drawing
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Fig.4 The radial distribution of residual stress with §=20°
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The radial distribution of residual stress with §=40°
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Fig.6 Schematic diagram of workpiece drawing
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Fig.7 Residual stress distribution diagram under

different compression rates

753



Fefp i oA (05 &

2021 4F4E 41 556 6

L2 PRI B IE R A8 R A RE R L 50% . H BN T
RN 20 9 B 5 BURE Bk A% ) g K AR 73 A XS 22 5 2B 7
HAEBUESE RS K. TEEAE R 8% I XA 5 A 1L
T3 KA A3 DA X 8/ LU & T S8 b A I
BEAE A = 1 R 25 2 SR A P ROR IR R BE L i U
TE R EGR BN 8% ~20% » S WUESR R A #E 50% .
22 IZZHMHKIEERNRIT
LA R X L $AC i B ) 2 T

BT IR AFIE, TCA B & 4 40 22 4 i 72 1 45 %
ANEIE R O G A LB R 4 ARk 10% L B4k
JERGREAE 60 m/min, i T 7 5 45 FCRTEA 2 05 BT AR
TUA 722 531 » DRI 6 0 A% B i i SO Il RE - A%
5l A FOARE R L R R R 4 A L A T L A
A%, ILIEL 8. nT LR B e 46 A1 0 87IN i
FEDT Fofemild B2 26 C L ikBild o 23 C, R RLH
e 455 R 38 K R i i i J3E 39 0 » >4 0 L 4 A 6 =
30 URE O HAR BE I Iy 45 C L U i 4k R i
Oy Az C LR A0 IR S, B 22 A R HoX
AR 33738 7 58 A IO Bt A L T 4 ) 72 A 3 o
HAFE

2.2.1

45 F HEE
RIE
4 F
9
S
m o35t
& 30F
25k
20 + . . : .
5 10 15 20 25 30

HERYEFHO/°)
B8 1K BEMAELEY A T
Fig.8 The variation law of drawing temperature

with the mold compression angle
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