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Abstract

Tie rods, as an important load-bearing connecting component of aircraft, have high requirements
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on the mechanical properties of parts. Aiming at the traditional tie rod aircraft tie rod manufac-
turing problems such as low strength, heavy quality and other problems problems, the use of neck-
ing thickening molding method of TA18 titanium alloy thin-walled tube to explore the process.
Through the study of different temperatures under the titanium alloy necking thickening forming
process, the results of the analysis of 600°C, 700°C and 800°C thin-walled tie rod forming quality,
wall thickness distribution law, and finally on the parts of the force transfer zone and the thicken-
ing area of the metallurgical organization of the observation. The results show that the tempera-
ture of 700°C necking thickening forming parts of the best quality, wall thickness distribution in
line with the expected target, axial pressure to make the material organization of the grain re-
finement phenomenon is obvious.
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Figure 1. Principle of necking and thickening process

Bl 1. FOEERFIRE
2.1. RIEMH
TA18 2K & 4(Ti-3A1-2.5V) & — K & &Il o UK A 4, BA RIFMER. S5 R Fi il
PERE . e CARREZI N 315°C, MALIREE N 1700°C~1726°C, AHEEARIEEE A 925°C +10°C, N 4.48
glem’, HALZE A W12 1 FioR o R 56 R A R A RN AR SE B BRA 7 £ 7211 TA1S 4K & & T4 T RESY
FHAD=20mm, BEEt=1mm, SLEEHKERIT 250 mm.
Table 1. Chemical composition of TA18 titanium alloy (wt%)
F 1. TAIBKESHUER T RESH, %)
Al A\ Fe O C N H Ti
2.5~3.5 1.5~3.0 0.25 0.12 0.08 0.05 0.015 &~

fem
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TEER G SR 40 3G R OB RIS, PR IR R+ 008, IRV & SRUBREE, EHRN
HIERINFIREZE N 600°C. 700°C . 800°C s AR AAFRANAR Ji FH I T 500 D 2 b 5 A 1) 304 )2 IX 4 JRE AR AR AT
a5 1 IX 38 JEARFAR IS T MRk eSS B R AR AR, AR SCRAE w8 X R HAR KT 3 mm, AT DATHEH
B B0 60 mme A 13 JE Y T RO SEEG 1E T BBl FdEAT , B IR IRk 45 B ()3 4 2 mm/min.
N TR HLIWERE, 3 AEAR 77 DRI & X A R] S04 il 1) AR ) 48 D D7) 3610 06 JC R AT AR IRE o il
FRE ST RO, 3 A 9857 (HF - HNOy: H,0 = 1.5:3:45.5)i347 i b, JE& PN 18] 4 10~20's, #Ja R4
AH S A A L S AT R
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Figure 2. Parts formed at different temperatures
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Figure 3. Distribution of wall thickness
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Figure 4. Metallographic microstructure
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1) AEAFREEEAT N 22048 3 R, KR AR TR K, 5 R RAS S i sk
B, TSR S AR A 7 EE S S (B EE R, Xk LU 5 AP i v B B e h AT OB DY 700°C
I B 2 A R R

2) R WIHEEAR G & B AT, IR BEARAEROY, IR SRR T 48 O X ARG/ N S AE
UEHERR, S ATESD B TN DO R =i 2 b, 700°C OB I Z 4R A et

3) TAI8 Bk & e 46 11 4 5 22 i PP T2, 6 4l ) s g AT BE A T RE A RHEL 23 LE IR A28 1 kit
MR, FTHARL R ARRE 1 -

ELUH
HETH: ERARBAESERIIH @S 52265052); EFBEE KL S : 12019-VI1-0014
0154); TLVEA HARI RS @RS : 20224BAB214050).
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