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1. Thong tin chung:
Tén dé tai: Nghién ciru cdng nghé, thiét ké va ché tao thiét bi han vay c6 hd tro siéu am
cho hop kim nhdm

— Masé: B2019-SPK-09

— Chti nhiém: PGS. TS. Truong Nguyén Luan Vii

— Co quan chu tri: Truong Pai hoc Su pham Ky thuat Tp.HCM

— Thoi gian thyc hién: tir 01/2019 dén 12/2020 (gia han dén 6/2022)

2. Muc tiéu:

— Lam cha cdng nghé han vay siéu am.

— Thiét ké, ché tao dugc thiét bi han vay c6 hd trg siéu am cho hop kim nhom.
3. Tinh m¢i va sang tao:

Viéc nghién ciu va 1am cha cdng nghé ché tao thiét bi han vay that su rat cap thiét
trong nganh co khi hién nay vi cdng nghé va thiét bi nay sé mang lai hiéu qua va tinh kinh
té rat cao. Ngoai ra, do khdng gay ra su thay doi thanh phan héa hoc caia kim loai vat han,
viing anh huong nhiét khdng cd, nén vat han khéng bi bién dang, bén canh viéc cé thé han
duoc két cau phtc tap ma cac phuong phap han khac khé thuc hién duoc.

Véi viéc két hop véi cong nghé han siéu am, dé nay nay s& gop phan nang cao kha ning
cong nghé, cing véi kha niang han duoc céc kim loai khac nhau véi nang suat han cao ma
khong doi hoi cdng nhén bac cao.

4. Két qua nghién ctru:
Pa lam chi céng nghé han vay siéu &m trong can van dé sau:
— Thiét ké va ché tao thiét bi han vay c6 hd trg siéu &m cho hop kim nhom.
—  Xay dung hé thong diéu khién cho thiét bi han néi chung, han vay c6 hd tro siéu am
noi riéng.
5. Thong tin chi tiét san pham:
a. San pham khoa hoc

+ Bai bao ding trén tap chi qudc té trong danh muc 1S1/Scopus: 02 ISI (Q1)



[1] Vo, L.C., Truong, N.L.V., Truong, N.T.N, Jung, J.H., An Analytical Design of
Simplified Decoupling Smith Predictors for Multivariable Processes, Appl.
Sci. 2019, 9(12), 2487.

[2] Vo, L.C., Truong, N.L.V., Truong, N.T.N, Jung, J.H., A Novel Design of Fractional
P1/PID Controllers for Two-Input-Two-Output Processes, Appl. Sci. 2019, 9(23), 5262.

+ Bai bao ding trén tap chi quéc té khac: 01

[3] Truong, N. L. V., Vo, L. C, Nguyen, T.H, Lee, M.Y., Design of Simplified
Decoupling Control System of Pulsed MIG Welding Process for Aluminum Alloy, Book
Chapter, Springer, 2021.

+ Bai bao ki yéu hai nghi quéc té uy tin: 04

[4] Phan, T.H., Truong, N.L.V, Robust multiloop PID controller for multivariable process
with time delay, International Conference on Fluid Machinery and Automation System
(ICFMAT2018), pp. 64-67, October 27-28, Hanoi, Vietnam.

[5] Vo, L.C., Truong, N.L.V, Le, L., Fractional Pl Control for Coupled-Tank MIMO
System, 2018 4th International Conference on Green Technology and Sustainable
Development (GTSD), HCMC, Vietnam.

[6] Truong, L.L.V., Nguyen, H.S., Phan, T.H, Tran, M.V., A Fractional-order PID
controller design based on fractional calculus for enhanced performance of dead-time
processes A Fractional-order PID controller design based on fractional calculus for
enhanced performance of dead-time processes, 13th World Congress on Computational
Mechanics (WCCM XIIlI) and 2nd Pan American Congress on Computational
Mechanics,(PANACM 11), July 22-27, 2018, New York City, NY, USA.
[7] Vo, L.C., Truong, N.L.V., Lee, M.Y., Fractional order modeling and control of a
Quadruple-tank process, 2020 5th International Conference on Green Technology and
Sustainable Development (GTSD), HCMC, Vietnam.

b) Giao trinh: 01

Tén giao trinh: Decoupling control: Analysis, design and tuning for multivariable process
Chi s ISBN: 978-604-73-8893-6

Tén tac gia: Truong Nguyén Luan Vil va Vo Lam Chuong

Tén Nha Xuit Ban: NXB Dai hoc Qudc Gia Tp. HCM
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d. San phdm #ng dung: 01

Thiét bi han vay c6 hd tro siéu am cho hop kim nhdm, véi thong sb ki thuat nhu sau:

- Tan s6: 20 kHz; Cong suat: 2000 W; Nhiét do: 150 — 400 do C; Ngudn: 220 V/50 — 60
Hz; Kich thudc: 700 x 600 x 200 mm; Trong lugng: 55 Kg

Tinh ning: Han didy Nhom — Nhém; Han day Nhom — Dong; Khéng can chat tro han

6. Hiéu qua, phwong thirc chuyén giao két qua nghién ciru va kha niing ap dung:

Cong nghé va thiét bi han vay két hop vai siéu am s& mang lai hiéu qua sur dung tét,
nang cao d6 an toan trong van hanh, nang cao d on dinh khi han, tiét kiém ning luong han
trong cong nghiép.

La tai liéu phuc vu trong giang day va nghién ctu bac dai hoc va sau dai hoc tai Truong
Pai hoc Su pham K§ thuat Tp. H6 Chi Minh.

Dia chi ¢d thé ung dung: Cac nha may, xi nghiép co khi trong pham vi toan qudc.



INFORMATION ON RESEARCH RESULTS

1. General information:
Project title: A study on technology, design, and manufacturing of ultrasonic soldering
equipment for aluminum alloys
Code number: B2019-SPK-09
Coordinator: ASSOC. PROF. DR. TRUONG NGUYEN LUAN VU
Implementing institution: Ho Chi Minh City University of Technology and Education
Duration: from 01/2019 to 6/2022
2. Objective(s):
— Mastering the ultrasonic soldering technology.
— Design and manufacture ultrasonic soldering equipment for aluminum alloys.
3. Creativeness and innovativeness:

Recently, the ultrasonic soldering technology and its equipment are really urgent topics
in mechanical industry because of its high efficiency and economy. In addition, because it
does not cause a change in the chemical composition of the weld metal, there is no heat-
affected zone, so the weld is not deformed. Moreover, this method is able to weld complex
structures that other welding methods are difficult to perform.

By combining with ultrasonic welding technology, this research will contribute to
improve technological capabilities, along with the ability to weld different metals with high
welding productivity without requiring high-level workers.

4. Research results:

Have mastered ultrasonic soldering technology in rolling the following issues:

— Design and manufacture ultrasonic soldering equipment for aluminum alloys.

— Building a control system for welding equipment in general, welding with ultrasonic
support in particular.
5. Information of research results:

a. Scientific papers
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b) Textbook: 01
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No. of ISBN: 978-604-73-8893-6

Authors: Truong Nguyen Luan Vu and Vo Lam Chuong

Publisher: National University of Ho Chi Minh City Press

c. Education

+ Training for PhD: 01

Le Linh, Research and design of decoupling controller for multivariable processes, PhD
Thesis, Major of Mechanical Engineeing, HCMC University of Technology and Education,
2021.

+ Training for doctoral student: 01

Vo Lam Chuong, Research on the modeling and fractional control for multivariable
process, Independent Research Project Il, Major of Mechanical Engineeing, HCMC



University of Technology and Education, 2021.

+ Training for master student: Successful defense of master's thesis

Tran Tuan Kiet, Design of inverted decoupling control system for MIG sodering of
Aluminum Alloy, Master thesis, Major of Mechatronics Engineeing, HCMC University of
Technology and Education, 2021.

d. Application product: 01

Ultrasonic soldering equipment for aluminum alloys, which the following technical
requirements:

Technical requirements:

- Frequency: 20 kHz; Power: 2000 W; Temperature: 150 - 400 Degrees Celsius; Power:
220 V/50 — 60 Hz; Dimensions: 700 x 600 x 200 mm; Weight: 55 Kg

Features: Welding Aluminum — Aluminum wire; Welding Aluminum — Copper wire; No
solder flux needed.

6. Effects, transfer alternatives of research results and applicability:

The welding technology and equipment combined with ultrasound will provide an
efficiency use, improve operational safety and welding stability, and save energy in
industry as well.

It is used for the purpose of teaching and research at both undergraduate and graduate
levels at Ho Chi Minh City University of Technology and Education.

Applicable addresses: Factories, mechanical enterprises.



