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Experimental on Surface Integrity of Titanium Alloy TC4 by
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Abstract To maximize using the excellent material performance of titanium alloy, the high speed cylindrical
grinding experiment was studied to the influences of cylindrical grinding parameters on surface quality of TC4. The re-
sults show that there is no metamorphic layer on the sub—surface of the workpiece. As the grinding wheel speed increa-
ses, the surface quality increases. As the workpiece speed increases, the surface scratches are obvious. As the grind-
ing depth increases, some surface burns exist, and the grinding depth has the greatest impact on the surface integrity.
The grinding force and grinding temperature have positive influence on the surface hardness, and the grinding force
has a greater impact on the surface hardness. Therefore, reasonable cylindrical grinding parameters can be chosen to
ensure greater material removal rate and good surface quality. It will provide guidance for the high speed cylindrical

grinding of titanium alloy TC4, to promote its application in industry areas.
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Fig.2 High speed cylindrical experimental system
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Tab.1 Parameters of grinding experiment
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Tab.2 High speed cylindrical experimental scheme and results

95 HR e T/°C R,/pm  HV
a b c F, F,

1 1 1 1 19.4 41.2 2223 0.953 316.8
2 1 2 4 33.1 56.9 408.7 1.212 356.1
3 1 3 2 26.8 48.5 227.6 1.089 336.6
4 1 4 3 39.2 67.2 308.6 1.206 346.7
5 2 1 4 24.3 48.7 420.2 1.126 341.9
6 2 2 1 20.7 37.1 238 0.957 316.7
7 2 3 3 29.6 52.6 3952 1.214 336.8
8 2 4 2 259 50.3 276.3 1.014 332.7
9 3 1 2 15.1 349 298.4 0.937 3144
10 3 2 3 18.9 41.6 407.3 1.036 329.6
11 3 3 1 17  30.4 2428 0.872 3104
12 3 4 4 30.7 60.2 406.2 1.208 341.6
13 4 1 3 16.5 32.8 419.6 0.931 319.2
14 4 2 2 13.8 31.3 287.1 0.899 314.3
15 4 3 4 22.3 42.8 4235 1.131 339.2
16 4 4 1 14.7 30.7 245.6 0.937 309.1
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Fig.3 Normal force vs. the tangential force
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Fig.4 Tangential force by range analysis
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Fig.6  Grinding temperature by range analysis
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Fig.7 Surface roughness by range analysis
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Fig.8  Typical ground surface topographies

223 REWE

TCA 1538 A1 B B 1 T 52 S5 56y 14 2 T s 32l 22 73
BraniEl 9 Firzs , wY 3 T i i b b 4 2 ol B2 P 2 e 1
B/ | BT A S R ) 4 s TSR TR K

350

O/KF1 8K -2 BKE3 Bk 14

340 F —

330 F

HV

320 F

310 f

300

SES 2 H#E3

P19 i EE AN 2E 7 A K]
Fig.9 Surface hardness by range analysis

ZiG TCA UM RS H v T2 S 800 B I T
VS AL E | 3R T R ) 5 i AT B 0 R 4
1o, LB I 0N S 0 T e, SRR BN B
T R v, FLER I 3G B v I B AR, 3R T
B EEHE A it S R R v, LS ) ) K B
T EE T, P A P A 75 3 T A B2 3 Ok HLHG R
Wl PR e K, 20 o BT AR L, TC4 ey 3 A1 [ 5 )
rf B I 07 5 ) R T R TR A R A 5 ) 2 DE R G
1, LB I 7 Y 52 e i FE 4K LR R 2 TC4 (AR AR
TEEZA R 1.000°C > T S ) 3 A 1K T M, A1k}
HABI D
224 TREELHEALR
N 69 N



TCA =5 33 AR 1) 1 3 5206 v, BE RS | o | s
1AL S U 25 R 1 VO A S 36 T R A T I 3 T 4 A 2
ZIEE nE 10 frs

(a) 57 HEH (b) 5815 49
B 10 W 21 G AR
Fig.10  Subsurface metallographic structure
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