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RezBEBlaRESNMBRA N AEENME, B ZERERMS. X
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LHEHTT KEWR, EXIEBMHISHRERD .
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A SR e A BRI TCISIKA TR, #RKL{Z/945~185 pm,
MARERARAELET R . MR FSDFFEGIB 2744A—2007 { IR BANRKE
SREITE ) ER . MEHAAIIEELSF-VELSE T, i8S EIE4 000 W
FiEE. FIETIEE . TER. KRRIESR. FHES. S5EHERS.
T 22809 HOEhHZR1000 kW, $3HERE480 mmymin, YEBEETE3 mm, ZE04 mm,
E#E12 N/min, §28<100x10°,
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Fig. 1 Morphology of powder particle of TC18 titanium alloy
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Fig. 2 Sampling diagram of mechanical properties specimens
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R=0.5, f=15 Hz; {30757k $%ZHRGB/T 6398—2000-
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2 ZR51Me
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Table 1 Tensile test results of samples

AR RE PIRSREE EARGRE M RTIADIC e
KR R /MPa IMPa 1%  ZEFRI%
114 1187 1122 85 21 /
(2 1-1-2 1190 1126 85 22 /
1-2-1 1085 1021 105 23 hpimise
R 1-2-2 1087 1022 94 25 HipfeEd
1-3-1 1080 1010 125 28 /
i 1-3-2 1083 1018 125 29 /
1EPRESK 1080~1230 =1010 =8 =20 /

F2 AREFEBREN TR R
Table 2 Impact test results of different types of samples

AR RS i (3-cm?) /U
. 2-1-1 25.8 /
(2l 2-1-2 25.6 /
- 2-2-1 32.3 /
AL 2-2-2 335 /
2-3-1 34.8 /
£ 2-3-2 34.8 /
2-4-1 31.8 REPALRL
IRIaeY 2-4-2 32.9 R Aab
FabR sk =25 /

R3 FREIEBAEAETRIERIGER
Table 3 Fracture toughness test results of different types of

samples
WEEEM RS WM (MPa-cm™) & TE
. 3-1-1 70.2 /
BREK 3-1-2 72.2 /
N 3-2-1 87.3 /
R 3-2-2 95.3 /
3-3-1 90.4 /
ik 3-3-2 92.7 /
3-4-1 62.3 REGPAL R
Rindt 3-4-2 64.8 Rtk a
TEbROR =60 !
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Fig. 3 Fracture morphologies of different types of samples
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Fig. 4 Microstructures of different areas of repaired parts before and after heat treatment
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Microstructure and Properties of TC18 Titanium Alloy Repaired by Laser

ZHENG Chao, HU Sheng-shuang, ZHANG Ying, ZHANG Ying-yun, WU Hai-feng, SHU Wen-fang,

ZHANG Bing—xian

(Avic Xi'an Aircraft Industry Group Company Ltd., Xi'an 710089, Shaanxi, China)

Abstract:

The effects of annealing process (650 °C /2 h/AC) on the tensile properties, impact properties and fracture
toughness of TC18 titanium alloy forgings were studied by tensile testing machine, scanning electron
microscope and metallographic microscope. The fracture morphologies of tensile and impact specimens were
analyzed. The results showed that after annealing, the strength of the additive repair parts increased gradually
from the forging matrix to the additive repair area, while the elongation and the reduction of section decreased
gradually from the forging matrix to the repair area. After annealing treatment, the mechanical properties of
the matrix, transition zone and repair zone of the laser additive repair parts can reach the specified value of the
TC18 forgings.
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