Awuraualy

aa«ﬁ'ﬁmanaua:'[maa%"wgamﬂwaaazﬁﬁtﬁﬂuwéaﬁauﬁa 356 U 7075 AIaLNARA
nIBaNuNTULUH W EV9LAA7

Mechanical Properties and Metallurgical Structure of Semi-Solid Metal 356 Aluminum
Alloy with Semi-Solid Metal 7075 Aluminum Alloy investigated using a Transient Liquid
Phase Bonding Technique

p3gnT Qasna,” Tugns J9w,? s mlanin’
Yongyuth Dunyakul," Chaiyoot Meengam,” Dech Maunkhaw'
Received: 7 September 2018 ; Revised : 8 November 2018 ; Accepted: 4 January 2019

uUnAALa

[
o A

mu%mﬁnm-ﬂa%’mﬁdwa@iaauﬁamanaLLa:Iﬂ‘saa%NmaIam’iﬂmmaaa:gﬁLﬁﬂwdaﬁmﬁa LN3IA 356 LAZLNIA
7075 Spm AT EeuuwsuuLkmsuesmnan lasldFonsanay tnsa ZA 27 Lﬂuﬁfaqﬂ‘szmu %umua:gmﬁywda
ﬁaw‘ﬁam‘%ﬁmﬂugﬂmamzuan Humsdenuuudamn muﬁmﬁumuguﬁnma 12 UARLNGT AU 45 UARLUAT LA
é’dﬂ:ﬁwawm@Lﬁuﬂﬁuquﬁﬂaﬂd 12 SadLwas v 0.25 Sadtwas saulslunmadenuniiimnguoanas laur ran
lunsnaus 60 wfl uaz 120 wift aqmmﬁlumm%au 450, 500 WAz 550 BIFLTALTOE ANNE1AU LIINA 4 MPa 8031
ms"l,mmamﬁ"am%nauﬂnﬂgu 4 8057 NNTUTLIUNA NN TNARBINL I AN H UM U TN BITRNUAREINNT
L%awﬁﬂaﬂvlﬁ?mnmimaaa ﬁnwmﬂmaa%wa;amﬂu’%nmiam@imﬁmﬁ%’mmﬁﬂuﬁuiﬂsaﬁmawaﬁa@ wEad AR
wneveansulain nmzansnavesnnuion ognslsiay QM%QQL%QN 550 asraLdus Atatdon 120 widl
waasliFnindlnssenmenfindundsannnsiey mimaa‘uLmﬁawudw%ummﬁﬂmsmﬂu’%nmiaU@ia‘qﬂmimaaa
Iﬂmqmﬂgﬁﬁau 500 asFLTaLEuE AanLEon 60 wift ﬁ@hLLidﬁaLaﬁmgaq@ﬁ 103.06 MPa LazNauaIN1INasauaAINw
LLﬁawudm’%nmﬁfawiaﬁLLmMaJﬁlﬁmmwLL‘ﬁaganim’%nru,'é;wuad%mm s lsianumnafinmImMsE e uunILUY
FuWEaIMaIENITaaaa WS U wm s un L

°o o @ A a A= a A VA= [N A : '
ANd1 fy: a:QNLuUNMaaﬂULL“UG 356 azauLuUNﬁaaﬂﬂLL"ﬂﬂ 7075 RUUGNINNAR ﬂ’]svﬁauLLW?LLU‘UN’]%LV\I@TQ\?L%Q?

Abstract

In this paper, factors affecting mechanical properties and metallurgical structure of semi-solid aluminum alloy grades
356 and 7075 were investigated by a transient liquid-phase bonding method. ZA 27 zinc alloys were used as
coagulants (solders) in a liquid state during the welding process. Semi-rigid aluminum castings with butt joints were
prepared as a cylindrical shape 12 mm in diameter, 45 mm length and ZA 27 zinc alloys were 12 mm in diameter,
and 0.25 mm thick. Variables in this transient liquid-phase bonding method included 60 minutes and 120 minutes
welding time, welding temperatures at 450, 500 and 550 degrees Celsius, compression pressure at 4 MPa, and the

flow rate of argon gas atmosphere at 4 liters/min. According to the results, the physical characteristics of all samples

! EI\IW?L’JE/P/’WWTW’WE!{, 358\7677@@5’7@’75}1!{, ﬂm:’?ﬂ?ﬂi‘iﬂ?/’]ﬁﬂﬁfil%’]’j?’lﬂ/’)ﬁilt?’lﬂZ%Zﬁﬁi?m’iddﬂﬂﬁ??fﬂ FINIAFIVAT 90000
2 919134, anzinalulafaaamnssy umINendeTrA eI FIRIAaIa7 90000

" Assist. Prof., Assoc. Prof., Faculty of Engineering, Rajamangala University of Technology Srivijaya, Songkhla 90000
? Lecture, Faculty of Industrial Technology, Songkhla Rajabhat University, Songkhla, 90000

* Corresponding author; Dyongyuth@gmail.com



Vol 38. No 1, January-February 2019  Mechanical Properties and Metallurgical Structure of Semi-Solid Metal 356 Aluminum 103
Alloy with Semi-Solid Metal 7075 Aluminum Alloy investigated using a Transient Liquid
Phase Bonding Technique

were well bonded. The microstructure in the bond line showed that size of the grain had grown because of the heat
during transient liquid-phase bonding. However, at temperature 550°C and compressive holding time for 60 minutes
some porosities showed after welding, and the tensile strength of all samples were broken in the bonded line.
However, at temperature 500°C and compressive holding time 60 minutes, the maximum average tensile strength at
103.06 MPa was in the bonded line area where the hardness properties were higher than in other areas. In short,

transient liquid-phase bonding technique could reduce welding time when compared to the diffusion bonding process.
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Al
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Table 2 Chemical composition of zinc alloy (mass fraction %)’

Materials Element (Wt%)
Al Fe Cu Mn
4.20 0.01 3.22 0.82
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Table 3 Parameters of the transient liquid-phase bonding

process
Parameters Level
Temperature (°C) 450 500 550
Time (minute) 60 120
Contract pressure (MPa) 4
Argon flow rate (liter per minute) 4
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Figure 2  Stages of temperature control for transient

liquid-phase bonding process
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Figure 4 Physical characteristics of samples after transient liquid-phase bonding process
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Figure 5 Macro structure of the samples after transient liquid-phase bonding process
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Figure 9 Shows tensile strength of aluminum alloy after transient liquid-phase bonding
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