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Stud)Otl~1／"C—uhraslmic 1̈lC welding 】r titanium alloy 

2 Results and discussion 

2．1 X-ray radiographic inspection 

The welded 1oml wⅡs inspected by X—ray radiographic 

inspection．and the resuhs show that die joinl were all 

welded successfully by uonventional riG weh-ling and ilro。 

ultlasonie TIG welding． 

2．! Mierostrueture of welded joint 

Fig 1 wHs the mierostrtlelule‘’r wP 

rious pmd Jneters． 

tC J，=8()kl1z，U=70 V 

Fig．】 The mierostructure of welded joint wilh various parameters 300 X 

It could be seen that with the iI1~-reHleI】t of tlltrasonic" 

frequency and activated,．,oltage，the whhh·'J'welded joint 

became nalTOW step by step The mi~rostruclttre'was Nlolne 

minute than that of conventional TIG welding and ils oon- 

figuration was inclined tt·equiaxed crystal When，l=80 

kHz．U=70 V．the equi~Lxed crystal microstruelure was 

dispersed in welded Joinl by and large 

2．3 The tensile strength of welded joint 

Table 2 sh(n s the results of ten．die strength of joint 

welded b t·r)1wentiona1 TIG wehliil a_I·{arc—uhrasnni(- 

lrIG welding r【also could Ile seell llml 】Ih lhe illt'rement 

ol uhrammic fi'equency and aetivaled、ohage．the proper 

lies 0f welded ioinl w re iraprm．．ed Io SOIll~'degree．which 

were sII[serior to thai of conventionaj_rl(：v,chling 

Table 2 The properties ofjoint welded by conventional TIG welding and are—ultrasonic rig welding、 【h various parameters 

2．4 Fractographs of welded joint 

Fig．2，Fig．3"vqitS-the fractographs of joint welded by 

conventional TIG welding and arc—trhx-asonie T1G welding 

(』=80 kHz，U=70 V)respeeti-．,elY． 

h COLI1d be seen that in the joint welded by ClfftVeM— 

tior,al TIG x,mlding．the ma( ro—fra(。【ulP tmdulatetl mnre 1ll— 

viottsly alut unevenly．In the dill~renI mic aI)S4‘I)̈ HIPd． 

there existed dendrite(1epredation It ilhmdnated that lhP 

c0arse dendrite eD'stalⅥas formed in the welded i<tint and 

n]ade the properties of welded jo Jnl re(1ueed．However，in 
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the 1uint welded by aH。一ultrasonic' FIG welding．Ihe macro— 

fractui’e undulated evenly．In its corresponding different 

mi{。n~scopie area．i L as dillicuh to obsorve the dendrite 

depredation．As a result．the properlies of welded joint 

were soperior to that of eonv．mtimlal TIC welding 

Due the effect of ultrasoni c．the oscillation and 

stirring of lhe mohen pool were aggravated．tile crystal FlU- 

(’Let fi,rming wa pmmoted at the SSnle time．As a result． 

ti Le texture grew up was refrait,ed effectively and the mi— 

erastruelure of welded jolnt was dispersed unitbrmly． 

a)Macmstru~ttire 35x cb Flatness area 300x 

Fig·2 Fraet~egraphs of joint welded by conventional TIG welding 

Fig．3 FraetagraDhS of joint welded by arc-ultrasonic 

T1G welding l，=80 kHz．U=70 V1 

3 Conclusions 

(I1 The miemslructum of ioinl welderl hY c(，nv∞一 

tional TIG welding Was coarse and II]leveH TI1e frac Lum 

Was【liter—coarse{lettdrite{ID,~S al f"caetul e 

【2)With the increment of arc．ultraSOHic freⅡueIlcv 

and activated voltage．the mieroslru(：Lure becameⅡ1ore lni 

nute and equiaxed c ry,siRl dispet．-sed move uni rom]h, The 

~'4dth of welded joint reduced and I]le tensile Stlength was 

improved to some extent． 

(3)Atf=80 kHz． =70 V．the microstnlctIlre of 

Joinl welded by arc—ultrasonic PIG weltllng was minute e— 

quiaxed eo,s．al by and large．it is dil]~cuh t(】observe the 

dendrite depredation． 

(4)The TC4 was welded S LJ{·【·Pssfullv I1v̈ lTIventi0n— 

al HG welding antI arr ultraso~ TIG weldit]g 
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