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Our mission IS to promote the development of small- and medium- sized enterprises JthrJ:ugh Industrial
technology by research, consulting and testing, and thus to contribute the quality of life for_thé citizens in Tokyo.
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el ol - RRF ] _ TIRI has been providing technical assistance to newcomers and
Aviation Inc sport Laborata i o ' '_' ' TS established enterprises to the aviation industry, mainly aviation
dustry cluster in Tokyo industry clusters “TMAN” and “AMATERAS” established by
A— AN 75 2 gy =t A e — Tokyo Metropolitan Government. TIRI and TMAN enterprises
3 has been broviding te Al assictance to Tokve o ininec AN” and “AMATER 2 are trying to form a new integrated production cluster of the

aircraft parts, technical-wise and business-wise.
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Dissimilar Metal Joining by R&D of Metal Materials for Lightening Press Forming of Titanium Alloy Sheets
Friction Stir Welding (FSW)

Developed Mg-Sn-Zn

Gas atomization device _ Fracture occur at

% :Measured strain (rolling direction) bead part

Ingots or pellets * :Measured strain (transverse direction)

Effectiveness of FSW joint - (Mg, Sn, Zn)

¢ High strength
e Low distortion, good appearance

e Few defects (cast alloy joint)

Schematic of friction stir weilding
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Normal method

(Mg-Sn-Zn alloy powder)
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e FSW , in which base metals are joined by means of fractional heat and -0.15 -0.1 -0.05 0 0.05 0.1

plastic dwformation, is a solid-state joining process. Minor strain &, Developed method

FLD of Ti-6AI-4V alloy sheets (t,=1.0mm) E’gatg?ﬁi'ﬁg ;’j,;’“r,ﬂ;"gp{?;ﬁtfg[m

Developed Mhé-Sn-Zn
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Super duralumin 2024 FSW joint Titanium / Aluminum dissimilar metal joint
Tensil test specimen - 53R ERESVER cross section

Rolled LZ91

2024 Stir zone (&%) 5083 (Mg-Li-Zn)
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) _ | Normal deep-drawing _ Developed forming method
PHEIEES P L. Bt 500 dogrees Celaiue. without lubrication)
EEREFES (FSW) [HiE-ZiEEEESA FFEMg-Sn-Zn SEMmARERfEmd SO HFE Ti-6Al-4VSERDHiE TCDRAZPRSE (FLD) D
Examples of similar/dissimilar metal MgSE ENERmDIEELLER NS EEim CORAZEDRFEHI (300 C)
joining by Friction Stir Welding (FSW) Developed Mg-Sn-Zn alloy powder and Examples of Forming Limit Diagram(FLD) at
sintered piece comparison of toughness room temperature and formed cup at 300
between developed Mg alloy and existing alloy degrees Celsius of Ti-6Al-4V alloy sheets
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Nondestructive inspé’é:tion __ Specialized testing service for aviation
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