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Fig.1 Titanium alloy tube assembly manufacturing technical solution of typical hydraulic system
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Fig.5

Typical titanium alloy tube assembly for landing chassis system

(diameter 6mm x wallthickness 0.5Smm)

x1 SEABLARE

Table 1 Geometrical information of

titanium alloy tube part mm
%’;ﬁlﬁi%ﬂ X Y Z
1 7776.18 | 1419.46 | 692.43
2 7777.11 | 1416.03 733.85
3 7770.80 | 1413.06 | 777.79
4 7774.41 | 1399.87 | 937.17
5 7753.30 | 1364.86 | 1022.98
6 7757.55 | 1335.83 | 1170.46
7 777423 | 1246.32 | 1271.73
8 777021 | 1157.89 | 1337.83
9 7682.80 | 1157.89 | 1337.83
10 7659.81 | 1100.69 | 1322.42
11 7632.00 | 1022.80 | 1318.98
12 7632.00 | 1022.80 | 1378.30

x2 SEIMEBEEXK

Table 2 Requirements for tube shape

accuracy mm
Ll i | A | A 1~12
B A% | A% KEAX
1,12 +1.50 = 805.32 +1.20
2~11 — +2.20 —
S. Mises

Fraction=—0.774597
(Avg: 75%)

+7.652e+02
+7.014e+02
+6.376e+02
+5.739e+02
+5.101e+02
+4.464e+02
+3.826e+02
+3.188e+02
+2.551e+02
+1.913e+02
+1.276e+02
+6.379¢+01
+2.771e-02
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Fig.6 Finite element model of typical titanium alloy parts bending process simulation
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Table 3 Processing parameters in tube
bending process
| | |

JP | B /mm | /) TiERg /()
1 40.08 9.50 —180.00
2 41.49 9.50 —124.57
3 154.92 22.36 165.93
4 88.61 18.14 —115.81
5 142.55 30.72 —46.23
6 128.90 14.86 -52.01
7 90.78 87.91 128.15
8 57.73 68.79 84.56
9 49.36 11.86 10.68
10 62.14 92.39 —

11 40.56 — —
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Solid Medium Forging of Impingement Cooling Pipe for Aero-Engine Blade

HAN Jinquan, WANG Shangzhao, MENG Bao, WAN Min
(Beihang University, Beijing 100191, China)

[ABSTRACT] The pipe die forging with solid-medium-filling was simulated by finite element method to the effects of
parameters, such as blank size, core volume and friction coefficients, on the thickness distribution and shape accuracy. The
stress—strain cures of tube blank material and core material were obtained by unidirectional tensile test and unidirectional
compression test. The methods of determining the geometric dimensions of tube blank and core based on the final parts
were given. The tangential parting surface was proposed in die design in order to avoid flash. According to the material
data, the geometric model of tube blank, core and die, the finite element model of forming process was established. Then
the processing was simulated. Taking the part thickness distribution and the gap between part and die in the simulation
results as the indexes to evaluate the forming quality, the effects of the dimensional parameters of o and f and the friction
coefficients f; and f; on the forming results are analyzed. The results show that the dimensional parameter combination
0=1.00 and f=1.05 and the friction coefficient combination f;=0.05 and f;=0.05 are more conducive to the thickness
distribution and shape accuracy.

Keywords: Superalloy strip; Tube forming; Die forging; Solid medium; Tangential parting surface;

Finite element simulation
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Application of Key Technologies on Manufacturing Process of Titanium Alloy
Tube Assembly for Aeronautic Hydraulic Pressure System

YAN Jingl, ZHANG Rongxial, WU Wei', ZENG Yuansongl, ZHANG Yan’, WANG Shoucai’

(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. AVIC Shenyang Aircraft Design Research Insititute, Shenyang 110035, China)

[ABSTRACT] A manufacturing methodology is provided for typical titanium alloy tube assemblies in 21-28MPa
aeronautic hydraulic pressure system, based on tube numerical control left/right bending technology, tube optical
measurement technology, tube flareless internal rolling connection technology and quality test technology of titanium alloy
tube assemblies. This methodology is verified by a manufacturing process of the high strength titanium alloy (Ti-3Al-2.5V)
tube assemblies for a typical hydraulic pressure system in a commercial plane. It can be found that the manufacturing
precision, efficiency, and reliabilities of the titanium alloy tube assemblies are enabled by using this methodology, and a
new technology way can be found for solving the leakage problems in acronautic hydraulic pressure system.
Keywords: Titanium alloy; Hydraulic pressure tube; Bending; Flareless internal rolling connection; Optical measurement
(T * %)
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