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Abstract of Thesis

The objective of this research is to fabricate a 1ight weight bonding component between Ti and Mg alloy without
inserted sheet with high strength and good corrosion resistance. Many researchers studied on bonding between
Ti and Al alloy, but with this successful bonding between Ti and Mg alloys, the weight of bonded component
could be further decreased. Dissimilar metal joining between titanium and magnesium alloys was performed by
spark plasma sintering. Metallurgical bonding between pure titanium and magnesium alloys such as AZ31B, AZ61,
AZ80 and AZ91 was achieved by diffusion of Al atom from magnesium alloy side to titanium and formation of
TisAl intermetallic layer. A solution treatment of magnesium alloys before bonding result in an increase of
Al content in Mg matrix, which facilitate a formation of continuous TisAl layer and improve bonding strength
of bonded material. Bonding pressure of 10 MPa is sufficient to provide a perfect contact between titanium
and magnesium alloys surface. A good bonding strength is obtained when applying bonding time over 0.5 hr.
The increase of bonding temperature facilitates a formation of TisAl intermetallic layer by increasing the
diffusion rate of Al atom, which results in an improvement of bonding strength. The highest bonding strength
of 194%15 MPa is obtained for Ti/AZ91 (ST) bonded at 475 °C for 1 hr, which represents 96.3% of bonding
efficiency. The improvement of corrosion resistance of bonded material is as important as bonding strength
since it increases a life span of this light weight dissimilar materials. For sample immersed in 5 wt% NaCl
solution, Ti bonded to solution treated Mg alloy or Mg alloy (ST) shows an improvement of galvanic corrosion
resistance according to the disappearance of Mg(OH), layer at the bonding interface when Al content in Mg alloy
increase. The increase in bonding temperature also has an effect on the improvement of galvanic corrosion
resistance by facilitating the formation of TisAl that decrease the surface potential difference (SPD) and
potential gradient between Ti and Mg alloys. The sample immersed in Kroll’ s etchant exhibits a similar
corrosion behavior to sample immersed in 5 wt% NaCl solution. The increase of Al content in Mg alloy decreases
a galvanic depth (G.D.) and galvanic width (G.W.) which appear after corrosion test. Ti/AZ91 (ST) bonded
material shows the best galvanic corrosion resistance among all dissimilar bonded materials with the lowest
G.D. and G.W.
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AT, LEHREME CTHLMT 2 (T LvF 2y A (Mg AEEMRIT, MEOEBEES I
D ST RASE ORI 208 U T, G BEICRITTHEFPRRFZH 60T 5 &30, BERm CoEMAICE
KT DTNy VEBEBGIIKIETEEMST OB ELFHFMICHAE L, ORFIETH I AmEAEOYWEL BN L
LizA v — M & —UME A9, REZRE2 BT 2 TiMgRAM BHES ERM 1233 1T 5 R O ferR (& KE L
T35, ERKREIFITRLROBEY TH 5D,

1) 7 =04 (AD) 2AEFNIEHE LT DMghEE L MTiM 2 L LIZIRIE T, KE T 7 X~ Bkt (Spark Plasma
Sintering, SPS) 7' 7 & A2 X o TEZEFRHKHF THE - AT 25 Z & THEHFOHELS MM 2 ER T 25, Mghat o
A DS EEE R HEICIER L CTikf & )OS T 5 2 & THRIEIC CTi-AlEBRHEEY (Ti;AD 2> 572 55 X 150~300nmfz
FEORBEE NS, I L > TMgA & L MTIM DN EHEEE IR ZE2HLNILTWD, O, Mg
BEHROAIGHENEMT 2I2o0 T, TAULAWEOEKENSHE K L, WH OEMEEIBEMNT 5 2 & THER
BRICEIT A HEAIMEN102 MPa (AlE A &; 2.8Wt%) 725 160MPa (AlE A & ; 8.5wt%) ~EHIRTHZ & E2FFEL T
W5, AL, Mg &Il BWTLREREAWIHTH HMgrAl & L THETET D4, 4 B O IR A Mg-AlD
HMIRE A B 2 5 2 & TMgrAlAB O D fRIZEE 5 AUR 7 OIS ST L, BG4 CO T AFE ORI T 5 KOG
Fek EEAE EME (SEM) B X OEREIE FHMET (TEM) ICXAEHEHEAZE L THAL ML TN,

2) MgA &5kt LTI BVLER (S-HT) M4 2 & T o -MgHZN TOAUFE OB — EEIREEL AL L7 %, SPS
2K D MITI & Mgh @ O BEEEARZRIE L THEAMEAFTM L2/ R, S-HTZ2H S 2 nMgh ik ad fnwizgs
R LT, R TOMBIZBWTHESBETE LM ET 22 2EHEL WD, BIZIE, AIGHEDS.Swt% D
Mg& &% FV 2B, S-HTIC X - T160MPa—203MPa~& i1 L Tk ¥ . TEMBIEORE, #A R mEIc VT L
7T AULEWIE DA HER S, ARBUSE O AERRERE OIS X > TEABENE R LZZ L 25 L T
5. Flz, S-HT#IET Z & THEARIE (HEAME, / Mgha&D5IEM I X100(%)) bitEINTEY, FiZ, AIEH
B32.8wWt% & FIXT YIS A R Meg B BICB W T, EAENBFICHERITL2I L ZHLNICL TN D,

3) KR T TOMTIA & Mg-AlE @O RFEMEHES RO RZE 2 T~ EEM I v e T n—T T 5 —R
P $E (Scanning Kelvin Probe Force Microscopy, SKPFM) % FW CTHEE R T fF CORME B IRIE R 2 kot T L,
Al O3tk TE & %TIE L O BB G & & OBMRZFMICHA Lo R, 58 R THIHIMgEETOAIGH =R
W2 0T, AR TOBEEREERE (BREROES LIR) (R T 2EmE#R L WD, £z, #E
RECBIT D2BMEZAR B LTEY | I =y VERBGZFHRT 5 EK Th 5 Ti-Mgl TOENZEI AL
OERDHAIC L - TR SN HER, BEERE CORABBEEMUNT A L 2HALMCL TN,

Lo & oic, Rimsr T, #iTibh & Mg-AlG @ OEHEBEGEEZBEZENE - MET v A2 L > TER L, ALY
WL RFET DG AN = AL EENEBEBGEMAT 52 LT, BENRE2HT 5 BEM G EM OAIR %
AR L D B A M B R G R A f N T A o OIS B R TR OB AR A AL NI LTV B,

FoT, KRBT LR E LTiESH 2 b0 LRD 5,




