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Studing on Appearance of Weld of
Fine Grain TC21 Alloy in TIG
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Abstract : Fine grain TC21 dloy sheets with two different grain dzes were welded by conventional
tungsteniner-gas arc welding ( TIG) respectivdly. Appearance of welds of two alloys influenced by
gran sizes were investigated. The results indcated that the range of welding current parameter of
21 m alloy was smd ler than that of @ malloy , when the range of welding current parameter waswide ,
appearance of weld of 2 m dloy got wors. However, when the range of wdding current parameters
was narrow relativey, gopearance of weld of 21 malloy was better than that of 71 malloy. While grain
dzeof TC21is smaller , the process control of TC21 in TIG turns more difficult. The effect of heat
conductivity and specific heat as performance parameter of alloy on heat trand er during TIG werein-

vestigated, the rule of gppearance of weld was preliminarily interpreted.
Key wards fine gran Ti alloy; heat conductivity ; specific heat ; appearance of weld
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Fig 10Microstr ucture of TC21 alloy

() ¥ m TC21 dloy; (b) 2 m TC21 dloy

oogboooboobooooo ., oobooobooon

ooooobo boooooboooboooboon
oooooo Tmieo ,00boooooooboon
O, 0000000 Miller351 00000 ,00000
ooobooboooooooooo ,ooboon
000000000000 HB5376-8 00000
oooooo boooooboobooooo ,oon
U0omoooobooooooobooooon ,.oon
00 000000 Db0oo0o;b0000o/o0
oooo0o ., 0boobooboobooboon
ogooooooooao

20000 oood

2100000
000000000 MmO TC2100000,00
0000000 TIcGOOOOOO ,.0000000
00000001 200000 100:0000
OOo0o00oO00 PmOO0O0O0O0OOO,0000
(0D 1600 170A)0000000O0O0O/O000O0
00 00000D0:00000000000000
00O (1400 180A) AmO 00 OO D OOOOO/
0000 @Oo300 ., 000000 (07800 88)
OO0 pmOO0O00O0DOO0OOOOODO ., 00000
000

O10pm0O TCRIOOO TIGOOOODODOODOO
Table 1 [OWelding parameters and appearance of weld of um TC21 aloy in TIG

Experi mental welding arc wdding Wire feeding Wid h of face Width of back  Width of back of wed
number current/ A voltage/ V speed/ (m- h-1) rate (m- h-1) o wdd/ mm of wdd/ mm  / width of faceof wdd

1 140 13 4 11.6 11 5 5 95 4.70 0. 791

2 150 14. 7 11.6 16. 1 6. 52 5 22 0. 803

3 160 15. 7 11.6 16. 1 7. 20 6. 22 0. 864

4 170 16. 3 11.7 23 2 8 34 7. 02 0. 842

5 180 16. 8 11.7 28 9 9. 53 7. 38 0. 775
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Fig 20 Weld of Um TC2l alloyin TIG
(a) face o wdd; (b back d wed
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Table 2 [JWelding parameters and appearance of weld of 21m TC21 alloy in TIG

Experi mental We ding Arc voltagel V Welding Wire feeding Wid h of face Width of back  Width of back of wed
number current/ A speed/ (m- h™Y) rate (m- h™ %) o wdd/ mm of wedd/ mm  /Width o faceof wdd

1 140 13 4 11.6 11 2 5 15 2 81 0. 545

2 150 14. 7 11.6 11 2 6. 63 510 0 771

3 1% 15 2 11.6 11 2 7. 55 6. 89 0. 913

4 160 15 7 11.7 16. 2 7. 53 6. 36 0. 844

5 170 16. 3 11.7 23 2 7. 95 5 97 0. 753

6 180 16. 8 11.7 28. 7 8 30 4. 80 0. 578

(0000 ;(MO000
0404m0 Tc210000000C Tie0 OO0
Fig 40wddof Z m TC21 dloyin TIG
(a) face d weld; (b back o wed
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Fig. 5 Heat conductivity of fine grainTC21 alloy
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Fig. 6 Grain size distribution of HAZ of fine grain TC21 alloy
(a) 2pm TC21 alloy (b) 7um TC21 alloy
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Fig. 7 Specific heat of fine grain TC21 alloy
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Fig 8 OThermal cydingin 7mm from weld
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Fig.6 JSEM micrograph ofY ' phase in dloy K447 (a) direction slidified microg ructure; (b) equiaxid microstructure
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Table 2[0S ress rupture properties of
equiaxid grainin K447 alloy

Sate 6/ 0 G/ MPa Ruture life h
760 724 331
Direction
o ) 980 207 113 9
solidified grain
1040 127 146. 4
760 620 424
Equi axial gran
980 186 120
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