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Fig.1 Forecast in the future trend of aircraft production
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Fig.2 Trend of materials for aircraft manufacturing
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Fig.3 Manufacturing process of Mg/Al clad sheet bonded
with Ti-foil insert

Table 1 Chemical composition of AZ61 and A1100 (mass %)

Mg Al Zn Mn Fe
AZ61 92.5 6.26 1.03 0.234 0.001

Al Cu Fe Si Ti
ALL00 Bal. 0.15 0.61 0.09 0.02

Table 2 Chemical composition of pure Ti (10 °mass %)

C Fe Ni 0 H
451 28.0 2.0 30.0 0.4
Table 3 Size of specimens
Specimens AZ61 A1100 Ti

Thickness / mm 3.9 0.8 47 X 10°
Length X Width / mm 200 X 150




Fig.4 External view of rolling mill
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Fig.5 Microstructure of bonding surface with roll temperature
300°C and reduction 30%

Fig.6 External view of Mg/Al clad sheet made by roll-bonding

Fig.7 V bending test specimens
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Fig.8 Principle of damage tolerance requirement

(a)Rivet joint

(b) FSW joint
Fig.9 Method of joint for aircraft
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Fig.10 Thermomechanically affected zone by FSW

Fig.11 Hardness test result around FSW

Fig.12 Metallographic observation from view point of
perpendicular to the weld line
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Fig.13 Fatigue test S-N curve bending test specimens
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Fig.14 Examples of Ti alloy parts
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Fig.15 Optimum peening temperature

Fig.16 Peening temperature detected by thermocouple

Table4 Peening conditions

Type of peening apparatus Direct-pressure type
Air pressure P MPa 0.5
Shot media diameter d mm 02 | 04
Hardness of shot media # Hrc 55 ~ 65
Peening Time 7, sec 30
Project amount A kg/min 2.6 \ 4.5
Distance between the nozzle and the specimen L mm 100
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Table 5 Shot media diameter and project amount

Shot media diameterd mm| 0.2+0.4 | 02+04 | 0.2+04
(Ratio by weight) (80%:20%) | (50%:50%) | (20%:80%)
Project amount A kg/min 3.0 3.6 4.1

Fig.17 Temperature variation under each peening condition

Fig.18 Fatigue test results
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Fig.19 Lotus-type porous copper :
composite material of metal and gas
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Fig.20 Schematic illustration of the lotus copper plates surface to

the wire blush and shot peening surface
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Fig.21 Cross-sections in the vicinity of the surface of lotus copper

plates before (a) and after shot peening (b).

e L, KEBOZALOAHIICH B E) L. K8 OEHE
NEFAWNNCE Y, RBRALEZES LN o ERmFT w8l
M, MAEICHES LEBMNIT ) VR—F ABNER L L%
Z BHIVDH. 200pm £V KX e iRiR 2 R o — & A4
B PEs Lok A Fig.22 (273, FIEE K 30um (2o
720 FEERIEEDS Tum L 0 /& B L L7z @ 3 TE R & 41T
Wz E 7, B v AN 50 265 70m-sT ISHIINT D &, )
FALE O X255 60pum ICHI N L7722 & bR ST\ 5.

Fig.22 Inverse pole figure orientation map on cross-section in
vicinity of shot peened lotus copper at shot velocity of

50 mes™ and peening time of 40s.
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Fig.23 FEM simulation of lotus deformation by shot peening
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