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Experimental Research on Surface Roughness of Titanium Alloy by
Centrifugal Grinding Process
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ABSTRACT: Objective To explore the influence of centrifugal grinding automation processing technology on surface
roughness of titanium alloy. Methods Single factor experiments were conducted using the main process parameters affecting
grinding results. The process parameters were analyzed and optimized by selecting surface roughness as the evaluation index.
Using the optimized process parameters, this paper conducted the experiment of surface grinding on TC21 titanium alloy. On
this basis, the influence of surface secondary refining process on surface roughness of TC21 titanium alloy was studied, and the
surface roughness and surface topography of the workpiece before and after processing were compared. Results The experi-
ments determined the optimal parameters of centrifugal grinding TC21 titanium alloy: alumina as abrasive material, abrasive

particle size of 5 mm, and drum rotation speed of 240 r/min. After processing with the optimized parameters, the surface rough-
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ness of the workpiece decreased from 1.412 um to 0.513 pm; after surface secondary refining processing, the surface roughness

of the workpiece decreased from 0.513 um to 0.267 um. Besides, the texture and defects disappeared. Conclusion Good expe-

rimental results were obtained under the optimized processing conditions. In combination with the surface secondary refining

processing, the surface roughness of TC21 titanium alloy fell by two levels, and surface defects were fixed. The experimental

results verified the feasibility of centrifugal grinding processing on TC21 titanium alloy.

KEY WORDS: titanium alloy; centrifugal grinding; surface secondary refining; single factor experiment; surface roughness;

surface topography

BRAaBAEE/N B, J2ErERelr |
JE ok R A SRR, RS RS R
Ik RS B Tl Pk, Xt
KA M RN TEK H 2515 2, ] B e JH 2 1o 119
FURWBOR S . SA Sl TS, TR S
A TR, R g T AR RS
FEHIM T M T K B, Zpoxthn T.3R 1 ™
Abetts, BN TJSERG 4 0 2% 1 REURS B2 R S0 55
1R, ORI ARG B B0 57 e B 7 A AN R
), (AR PR RETO A L BB R A (R,

EEXERA AR TN T, G HIER % 1. 58
KiEm T, BRSNS RET T REMBESE, iF
FEBE DTN B0H B . RS e L
KRR OE ARy Y, SCHR[S1HR T T Ak 22800 T
XK A A T RLRE B I e, A BE R KA Ak
LB EH Ra PT3A%)] 0.8~1.6 pm. SCHA[9IWFSE T &
TBAS D FBRALRERDAT X TC4 MR A 4 K ii 5
FENE RS, BF5T 45 3R B AL R D RE A AR 1S T
/N THTREDRE BE (B SCHR[ 1O FHRE A B 1 AR 47 b
it U T i 2 2 S ALK 4 45 A8 PR 3R T A ' 1) ¥
R, SCHRLLLTR FH A 75 4R SRS 285 I T4 AR X LR
B B RALSEI 7m0 L =R ARBLA R N T,
I )5 FL3 HTHLRE B (A Ra $23E 0.8 pm. SCHK[12]
K BRI T X TC4 2G4 4T T R s
T, TR RMHBEEEE Ra 2 um A4,
TC21 4k &4 BIE AFTHrHI i —FhEoR i . &)
PR PR ER S 4, 2EMTES Tl Tl LA 14
G P N =B N 03 | | 3 N VA A E e
TC21 SR EHMRIAEHIM T, ZB AR IAR H
Fifn THEOR, BA ASMERR RS I TEHR T/
A 38 A S

ARG AR B LT I TR A 2 T
ST T AL, SRETALE M T ES 506 TC21
BRA 4 AT 1 — 2 BSOS I TR, IRAFSE T

SR YA T TR R FE 1300
1 BOHEMIHNIES R

BB T 200 TJRFE 1 s, & E
T EXTFRAE R 4 DRE 1 DA AR,
IR T A R ERE  BE W E T 3 iR i,
BIAE N ORI, REWA R 7 nE A s 5,
B HW T LS80 WS e RS I T RCR 1 22
KMk EENBE T ESHCH I TA BretE gk
BB, JBAR . RSP RS ). A BT A, R
SR AR S LA KO TR R 4 IR R AR
LA 305 Py S RS o M R BSOS i T
AR 2, MEYORARR KRS, InTrh 5 Tk
Pl i BB B0 /D, BB T Z ] 1 R R K,
MORL S BRAI K [ PR RN, T
MR BRI N o BE AR N, IR
BN n, M N£0, n=0 B, REHNNFEMEES
(FEl 2a), BEES T2 R FEEIEESER, YIH
YEFHARSE ; 24 N#0, n#0 B, BEEAFER R
HAHEY) (A SN EdhrmMR ), &
AN IR S JBMiEIEA (B 2b), ®HENA
FOE R —sk i B2, B RaZEN, B
Xt TR = AR U RERE | B R 5B, TR

B 1 BLOHREE T2 00m TR EE

Fig.1 The processing principle of centrifugal grinding process
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Fig.2 The motion form of processing medium in the drum
under different rotational speeds
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Fig.3 The influence of abrasive materials on surface roughness
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Fig.4 The influence of abrasive size on surface roughness
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Fig.5 The influence of drum rotation speed on
surface roughness
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Fig.6 Change of surface roughness with the processing time
in the secondary refining processing
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Fig.7 Surface topography of workpiece before and after
grinding (200%): a) before processing, b) after processing
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