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Table 2 Main chemical compositions of intermediate materials (/%)

Material Cr Al Ti Fe Mo Nb Ni
GH3039 19-22 0.35-0.75 0.35-0.75 <3.0 1.8-2.3 0.9-1.3 Bal.
K418 11.5-13.5 5.5-6.4 0.5-1.0 <10 3.8-48 1.8-2.5 Bal.
N8OA 18-21 1.0-1.8 1.8-2.7 <15 - - Bal.
N6 0.1 - - Bal.
v FAEEHEATI (T 100 g, DNARAS A 10's) 5 SR
% 16} TG e DDL300 HL 777 R B LR AR 45 B Sk (K 70 o o 2 40
8 15 ke //ij/’/_“ B OInEo# £ 0.5 mm/min) ;SR Quanta FEG400 3
S 14 oo RS T S R Sk T AL 9 M A7
Sl oz W, 5 RS SRR
e O W B B S P MR BRE , R R B LS A AR A
i JE R REAT I (R D) .
§ 10 SR S
£ 0 200 400 600 800 1000 L
= 2 RS

K1 AR IR RSO A A

Fig.1 Variations of linear expansion coefficients with temperature
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Table 3 Corrosive agents for different materials samples

Sample TiAl alloy

GH3039 K418/N8OA/N6

Corrosive agents

5% HF+10% HNO3+85% H,0O

HNO;:HCI=1:3 20 mL HCI+4 g CuSO4+100 mL H,0
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Fig.2 Profiles of welded joints of TiAl alloy and dissimilar materials
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Fig.3 Hardness distribution of welding seam section of TiAl alloy

and dissimilar material
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Fig.4 SEM microstructures and EDS line scanning of welded joint interfaces of TiAl alloy and different materials
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Table 4 Tensile strength of welded joint between TiAl alloy and

dissimilar materials

Material Tensile strength/MPa
TiAI+GH3039 412
TiAI+K418 234
TiAI+N80A 491
TiAI+N6 204
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Fig.5 Hardness distribution of 42CrMo/GH3039 weld seam section
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Fig.6 SEM microstructure and EDS element line scanning of
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Fig.7 Finished product of TiAl turbine-GH3039-42CrMo shaft
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Influence of Intermediate Layer on the Properties of Friction Welded Joints Between
TiAl Alloy and 42CrMo Steel

Li Na*? Du Suigeng®, Wang Jinwei®
(1. Northwestern Polytechnical University Key Laboratory of High Performance Manufacturing for Aero Engine, Ministry of Industry and
Information Technology, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Department of Mechanical and Electrical Engineering, Pingliang VVocational and Technical College, Pingliang 744000, China)
(3. China North Engine Research Institute, Datong 037036, China)

Abstract: The direct friction weldability of TiAl alloy and 42CrMo is poor, so the friction welding process of TiAl-42CrMo dissimilar materials
was studied by introducing superalloy GH3039, K418, N80A and N6 as intermediate materials. The hardness, microstructure, composition and
mechanical properties of welded joint were analyzed by hardometer, scanning electron microscope and universal tester. The results show that
complex intermetallic compounds layers are formed at the welding interface of TiAl alloy and dissimilar materials. Additionally, the friction
weldabilities of TiAl with GH3039 and N8OA are better than that with K418 and N6. GH3039 is selected as the intermediate material to improve
the friction weldability of TiAl alloy and 42CrMo dissimilar material, based on factors of the linear expansion coefficient variations with
temperature, the tensile strength of the welded joints, and the friction weldability with structural steel 42CrMo. By introducing the intermediate
material, the integral rotor of TiAl turbine-42CrMo shaft are obtained, which represents a practical application of TiAl alloy in the field of the
turbocharger.

Key words: TiAl alloy; 42CrMo; friction welding; dissimilar material
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