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Characteristics of Surface Grinding for Heat Treated Titanium Alloy
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Abstract

A use of Titanium alloy as a structural
lately. Among those
titanium alloys, Ti-6Al1-4V alloy is the most
popular one with taking 2/3 of it’s market.
Also, Ti-6Al-4V alloy can get the stability of
organization and product measure, and the
the
in

material is increasing

ability and
The
titanium alloy work is on how treat the heat

evaluation of the cutting

mechanical characteristics. point
generated during grinding. Because the heat
conductivity of titanium alloy is unnegligibly
low, the grinding heat is accumulated in

workpiece, and it cause the increasing of
grinding grits’ wear and the rough grinding
surface. So, these characteristics in grinding of
titanium alloy will change the mechanical

characteristics of the titanium alloy. From this

study, the mechanical characteristics of
annealed Ti-6Al-4V alloy after grinding was
concerned with checking out the bending

strength values, and the factor of the change
and the difference was analyzed after analyzing
the surface roughness and the image from
SEM.
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Fig. 1 Horizontal spindle surface grinder
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(a) Grinding wheel balancer

(b) Grinding wheel dresser
Fig. 2 Grinding wheel balancer and dresser
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Table 1 Mechanical properties of annealed

Ti-6Al1-4V
Material( Ti~6A1-4V)
Mechanical  properties Room: ternp. High ternp.
20~30(C) 916(TC)
Tensile strength(kg/mm®) 101 74
Yield strength(kg/mm®) 94 67
Elongation(%) 14 14
Contraction of area(%) 30 35
Impact strength(Joule) 19
Hardness(Hc) 36
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Table 2 Experimental condition
Conditions
Grinding wheel GC60K7V
Depth of grinding(ym/pass) 5, 10, 15, 20
Table speed{m/min) 5, 10, 15
Spark out(circle) 2(up & down)
Grinding speed(rpm) 3460
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Table 3 Centerline average height roughness,
Ra(m), at cutting direction

emoval depth 5m | 10m|15m|2m
table speed
5 m/s 0.51 0.70 0.82 122
10 m/s 1.09 147 2.48 27
15 m/s 0.90 1.34 252 2.80
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Table 4 Centerline average height roughness,
Ra(ym), at vertical direction of cutting

direction
moval depth e
table speed - 5gm F 10 m |15 g | 20
5 m/s 0.33 0.82 0.96 1.33
10 m/s 1.22 175 437 490
15 m/s 067 1.97 2.83 3.69
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Table 5 Maximum height roughness, Rmax{sm),
at cutting direction

oval depth
table speed 5.¢m- | 10 gm 15pm‘20/an‘
5 m/s 364 7.00 6.48 9.62
10 m/s 6.40 1222 | 1648 | 1532
15 m/s 6.34 9.80 1984 | 1982
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Table 6 Maximum height roughness, Rmax(m),
at vertical direction of cutting direction

moval depth
table speed 5m | 10 gm 15um"2011m
5 my/s 2.98 7.18 718 12.60
10 m/s 850 11.32 21.90 24.66
15 m/s 498 1252 1572 | 21.38
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Fig. 3 Surface roughness at cutting direction,
in the same table speed (15m/s),
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Fig. 4 Surface roughness at cutting direction,
in the same cutting depth (15im),
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(a) removal depth 5um (b) removal depth 10um

(c) removal depth 15 (d) removal depth 204m

Fig. 5 SEM image of the workpiece,
table speed 5m/s,
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Fig. 6 Bending strength graph,
cutting depth @ 5um,
table speed : 5m/s
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Table 7 Bending strength at table speed 5m/s

Cutting: depth Sym 10m 15um 20¢m
Bending strength
(kg/mmd) 134.10 136.85 147.35 14863
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