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Effect of Hydrogen on M achinability of TC4 A lloy
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Abstract By tuming test of TC4 alloy workpieceswith different hydrogen content and measuring cutting force
and surface roughness aswell asobserving chip momphology, the effect of hydrogen content on machinability of TC4 al-
loy was studied Reaultsof this experiment indicate that machinability of TC4 alloy is mproved with increasing hydro-
gen content o a certain range, and there isan optimum value 0. 2%, and in excessof this hydrogen value, with the hy-
drogen content increasing, machinability of TC4 alloy isworsened
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' Tab 1 Hydrogen content of samples
, 7 1% 1% Y /kPa
1
[1 2] 2
3 a1 0 099 -5 46
, , 4 a1 0 102 -5 46
5 Q2 0. 190 -0 375
’ ’ 6 02 0 194 -0 375
7 a3 0. 294 -033
, 8 Q3 0 295 -0.33
9 Q4 0. 398 275
10 Q4 0 398 275
11 05 0. 497 475
21 12 05 0. 501 4 75
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Tab 2 Orthogonal analysis of first group
of exper mental data

@ 18 mm x 100 mm, Wy /% fimm 1t a, /mm F,IN
2 2 1 0 008 Q25 76
2 0 012 a5 165
CA6161A WAM 20 (CVD 3 0 0123 1o 300
), 5°, 5°, 60°, 90°, 4 0 Q 16 15 550
- 5°, 0 3mm 5 01 008 10 220
T1000A 6 01 Q12 15 420
7 01 012-3 Q25 85
YbC- 89 8 01 016 05 225
DN - 50S YES850 9 02 008 15 310
PCI- 9118DGI/L 10 Q2 Q12 10 304
23 11 02 012-3 a5 177
. 12 02 016 025 125
500 r/min, 13 a3 Q08 a5 144
() 0250510 15mm , 14 03 012 025 104
, () 008012 016 15 03 012-3L 15 467
mm/r , , (F,), 16 03 0 16 10 420
, , Q12 Ky 273 188 98
mm/r Kz 238 248 178
Ks 229 257 311
' Kq 284 330 437
3 ' R 55 142 339
31
3

\ Tah 3 Orthogonal analysis of second group

’ of exper mental data

' Wy /% fimm r ! a, /mm F,IN
Fy Fx 1 Q4 a 08 Q25 85
F, (1 2 Q4 012 05 208
3 04 012-3 10 338
4 04 Q16 15 608
' 5 a5 0 08 10 240
Lis (4) el 6 as Q12 15 475
, , ( 7 05 012-3 Q25 108
) :001% Q2% 0 3%, 3 8 a5 016 as 240
5. ’ 0 12 mm/r 3 9 01 Q08 15 337
10 a1 Q12 10 320
, Q12-3 11 a1 012-3 a5 189
2 R , 12 01 Q16 025 130
13 a2 0 08 a5 127
' Q 2%, 14 02 012 Q25 80
Q1% 15 Q2 012-3 15 392
16 Q2 Q0 16 10 370
( ) K, 340 195 107
Q 4%,0 5%,0 1%, 0 2%, 3 K, 266 268 184
R , Ks 244 260 313
) Kq 242 340 461
0 2%, 0 1% R 114 147 354
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Fig 1 Main cutting force curves for different

hydrogen content
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Fig 2 mpact of hydrogen content on surface roughness
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