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A Study on the Improvement of Physical Properties for
Titanium Alloy by the Grinding Conditions
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<Abstract>

Ti-6Al1-4V alloy can be obtained the stability of organization and
product measure, the evaluation of the cutting ability and the mechanical
characteristics after the heat treatment of annealing, solution and aging.
The difficulty in machining titamium alloy 1s how treat the heat
generated during the process. Because the heat conductivity of titanium
alloy is regardfully low, the heat generated during grnnding 1S
accumulated in workpiece, and it causes the increasing of grinding
wheel grits’ wear and makes the ground surface rough. So, these
characteristics in grinding of titanium alloy will change the mechanica
properties of the titanium alloy. From this study, the mechanica
characteristics of annealed one and solution and aging one Lreated
Ti-6A1-4V alloy after grinding was concerned with checking out the
bending strength and hardness. For the result, both of bending strength
and hardness were increased at the bumed area on the surface.
Roughness value was remarkably high at the table speed of 10my/min.

Key Words : Annealing , Solution , Aging , SEM ,
Surface Roughness , Bending Strength

| o, AE7) 5, Ay Sol ol &¥a, = A
1.4 A, AfserEsdnd e AR,
_ CIOsEM A, Ackasl, f71EES Solx
Elebg §ha 2 Hlald ARd 28 ARE oaxe 713 9o
A gz ol ddlA e ek WA A gingyin Ren 51V A E B4 Eek
g2 MEdde AW, A% WES 27 ana HHe) 58I xR §

—_— [ =

«  ABY, Avdidta 7| A2 E S-S e Al +  Professor, Devision of Mechanical Automation Engineering
Kyungnam University, 449 Wolyoungdong, Masan, Kyungnam.
631-701

« Az, Zdd gty 7)A1E 5 + (raduate Student, Dept. of Mechanical Engineering,

Graduate School
Kyungnam University, 449 Wolyoungdong, Masan, Kyungnam,
631-701

- 237 -



EP.‘ﬁhf*}ﬂﬂl GCxiEol HEly #f
V8% dAtde
A f'aﬂf‘é El“ 2 olFS A A sfojof g} -7
o ++8-HL E|ElFe
214 itk o]ol Dwell 572 Ti-6Al-4V 3}
Gl qlstel A QlAe NG ALgaho] erg o
abo] Absh obpelEa webtaw mdy o
o} WMES 3 gahyl Abs} ohiulol we A%
o A &S fae Wt Wit Aok
so) A FAAIE AL W ik
CElebire] QAL 7bEl SlolAle] EAIE L el4)
A o] gl sh=vtel weigleh. ElEHr S AA
wgol ulg 2] wjiel elatelo] ZHE el %
quo) S QAo npwo] A s 1 %)
Atw}elo) wralale] Wwlo] A A Wul of
Ueh, gl o) ANGY o)y S4E
Aal El e A A WHe] o)
7baAl A e dR Qe HHe T4 23 W
stz 1 71704 Kol Wate] ElEbEd A%
of #Aol A YYS vl Aow FAg)
woweidA e FHAYE Ti-6A1-4V 3t
vp g A sk A A 2] g Ti-6A1-4V §a -3 El o

L..
m.?..

o]

E olF4 ke Azl E Dt HAhESt
F HA 57|24 72 AAZE FA§
Al FALA A0 A4S ApEElo] 2 o] v A
= 343 9 AEEAME ey JAEnAEL
24 RHAHE A5 2489y, i3, w3
S8 ZFAEE FAso 7|AH e WiE
819 o)

2. ®xW AAY 54
1 E¥Aea AH

&8 EHA w8 Ti-6A1-4VAIHS] §H A
4718 54T ddoln. WA Fig. 12 A%
gFo 2ol TAM WH#ARZIE ERI Zojr
1) sEoll VBERYE kel 8L dHlo] B o]
&7 S7Hgbel wel T ARAT] HA] 3
S HoFErh 1§y (a)lA] WE olFSwv)
Sm/min 4 Wl X} 10m/min ¢ W 3EH A 37|
7} 9% 8] oA 16m'min Y wje] AA7] 4k
SALE S g g U Y (b)lA = HolE
ol 44 %7l 10m/mingd WOoHARE Azl
10im o] &tet 15um o] 7ol Al o] HAZZ] kol

Artefo 2 A Z o

S8lgt Aol & el 9l

gt A3t 7o) BlEbF e 7R E .:3
T Ak EEHe dA =L o] vl$ L;r!ﬂ- H l
v 7h8A Aol ZhEiel HA o] HEAE
o o] e ¢t} o] &£ HE], ti]t‘l]—“-- o] 441 7}
10m/min® @+ 5m/mingd w) o} ypE-ap sl Q1 gl
Aabed o] wAlsle] o] 2pA}7] vzl Zlo] ar
ol%4 %7t 15n/ming W+ o|F& =71 el A
7}
Z

‘}.

oAl WA Ho| A FHA o R FTE v F
g -

Aolet 4w

—e— 5 m/min

~ & - 0 mmin
~ = 1h mimin

Farmaval Aapth] wml

I“ig. 1 Centerline average heighl roughness atl
cutling direcltion

Fig. 232 78 akel 448 Wgoie] 54l
AN ARZIE Ve Zlol ok Hlo] i o] A
o) #nbxel Age Fig. 13 fto] Hlo]¥ o] %
frsh Aok G UES ol upx
o molda QAR Xw A ghel &

o7}  AHAAWHA ZlFEME Frl YEs
3 — . o B
b mimr =
by ~ - = 10 | o
g 4 —- &= 15 mfmin ,--"# LA
ﬁ - 3 Y -
% | ’#..-J e
I
. T ...-—""!‘--.
i
0 R —
D 110 1 5 A1)

Herroweal ciqp i | aml

IFig. 2 Centerline average height roughness al
vertical direction of culting direction

Hola=a1 9l Fig. 19 718y aEoge] A7
o} wlarshd o] F 4N 10m/minell Al Hlo| & o

25 15m/min K.t} ] o] ARl HE o
T Q) o] gA], He| FAHoR QA ALk HAY
ol A¥= Holx|w, 53] 1y (b)E HH AS
o7k 1091 A 15me.E 7} & w, 3kHe| 4]
tAl AH#Ho] Fl},

- 238 -



Table 1. Surface roughness along the culling
direction, at 15m/min table speed

Cutting depth Graph
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Table 2. Surface roughness along the culling
direction, at 15mm cutting depth
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