PN
RESEARCH mﬁbr&l

E TR REERAS EZHEMM T T Z28MRN

MRS LR R BERS L EEE LW, E OE

(1. RAEFBME KAEKFT A TG, RIE 300462;
2. dbAefL R T FIEAE TAZ SR, BRIy 065000 )

[HE] KELWPEREG AFRK AT R —FP R A 6 THH, AT LR LE, AR
SHARE AR ERE T 2 H0ER, Bt T2 B TiX A 4648 K G 2 @ R F 6 m L7y sk AT L 2
133w %, KA Box-Behnken X367 ik, #47 T T X AH T A @R B o miX e , REBEA Ta e &@ik,
T RS B Tk B AR TR AR AL St T AMEAT T AL,

LI 4KA4; B T v B R A R £ T ARk
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[ABSTRACT] Titanium alloy is well known as a kind of difficult to machine material because of its high chemical activ-
ity, low thermal conductivity, and small elastic module. With the development of the industrial technology, there is a higher
demand for the surface integrity of titanium alloys in modern industry, so it is very important to investigate the grinding
and polishing method, which is a method to get a better surface of the titanium alloys. An experiment on the influence of
the machining parameters on surface roughness is carried out using the Box-Behnken Design (BBD), then a quadratic pre-
dictive meodel of surface roughness based on response surface method (RSM) is built. The optimum values of machining

parameters with respect to R, are found through optimization.
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Fig.3 Distribution of test points based on the three—factor and
three-level orthogonal design method
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Fig.5 Response surface plot and contour plot of R, when the
nominal depth is 0.5mm
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optimum parameters

4 45

(1) MR P I s SR >
6] 45 A P DA 44 3 I =2 1) 45 A PR
X 3 TR RELGE FEE (B 5

(2) W 7 % 18T 3k BE A 280 b 3o B85 1) A0 ' 33 8 v 5% i
PR35 2 A 3 TR 3 (A T A

(3) 45 7 3 T 92 o7 T 7 K4 4 S 40 n T iy 122
BEAAL IR |- (1495 22 AT AT

AR T S R P R R4 SCUTIR X 3
A F 5T, AE S SR R TR B i R Z R A R £, 1L
G0N = N O | A B ¢S e O 1 )
S 1 8, R R , S S IR B 1 Bk 4 R T
HURS R, P40, AR 20U T , T T ek
SR LB, P AR B R R AE T TR
TG (- S230 7 s LA Bk T LB A R . P
A, BIF 5 B 400 ' o T 4 2R o) 546 o T
A By T A A F T

& £ 3

[1] 587, B . BRE S BRI AT AT (7). MR SO b
2 (HARFMER ), 2009,21(1):67-72.

GUO Li, YANG Chao. Research development of grinding technology
for titanium alloy[J]. Journal of Hunan University of Arts and Science
(Natural Science Edition), 2009,21(1):67-72.

[2] AXINTE D A, WONG J K, KONG M C. Workpiece surface
integrity of Ti—6—4 heat—resistant alloy when employing different polishing
methods|J]. Mater Process Technology, 2008,46(4):1843-1852.

[3] HRVUMG, BOHE . WSk CBN BMAE G E 4R B 1) K417 BKA 4t
2SI RFPRHOBIESE ()] A 2741 . 1997,18(3):316-324.

XU Xipeng, HUANG Hui. Study on creep feed grinding of super alloy
K417 for vanes used in aero nautical industry by utilizing intermittent CBN
wheel[J]. Acta Aeronautica et Astronautica Sinica, 1997,18(3):316-324.

[4] AEHC , FRCRE . EIMTASERESE] (M), Jbat - ER Tl
Jizkt: . 1999.

REN Jingxin, KANG Renke. The grind of difficult to machining
materials[M]. Beijing: National Defense Industry Press, 1999.

[5] ESFR . BRESEERIAIGY [D]. AT f st iRk
%, 2007.

REN Shouliang. The abrasive belt grinding on titanium alloy[D].
Nanjing: Nanjing University of Aeronautics & Astronautics, 2007.

[6] VuBEL, sk IR, HEET . AT FROCE A TR IR ) B 5 42
IREEGIBEST (1], S0 5 RS L T AR |, 2002,130(4):20-23.

FAN Minxia, ZHANG Feihu, CUI Lingli. Research on the temperature
in the grinding zone when grinding Ti alloy under low temperature by finite—
element method[J]. Diamond & Abrasives Engineering, 2002,130(4):20-23.

(7] 500, Mg, skl 45 I Jm P e T ELn VAR 5
FEUIEISEAAR (7] AAHURS AN T4R | 2009(4):30-35.

JING Xiubing, LIN Bin, ZHANG Qi, et al. The optimization of
cutting parameters in turning thin-walled workpieces of hardened steel
using cermets tool[J]. Modular Machine Tool & Automatic Manufacturing
Technique, 2009(4):30-35.

[8] BOUACHA K, YALLESE M A, MABROUKI T, et al. Statistical
analysis of surface roughness and cutting forces using response surface
methodology in hard turning of AISI 52100 bearing steel with CBN
tool[J]. International Journal of Refractory Metals & Hard Materials,
2010,28(3):349-361.

(9] MG, sk Fscng , 45 RS IRalH BE ) — kol d
I TR EDRLRE BEWFST (7], v LA T , 2008,19(12):1462-1465.

YAN Peng, ZHANG Jianhua, BAI Wenfeng, et al. Influence
of machining parameters on the surface roughness of ultrasonic
vibration aided grinding—EDM[J]. China Mechanical Engineering,
2008,19(12):1462-1465.

[10] XLk, Fte | 25t . Bk 4 TC18 HEi A ImmHLRE e Fitil)
RIS [J). HAPNURT e THR |, 2010(7):8-11.

LIU Xiaozhi, TAO Hua, LI Maowei. Establishing predictive model for
surface roughness of milling titanium alloy TC18[J]. Modular Machine Tool
& Automatic Manufacturing Technique, 2010(7):8-11.

[11] FE3E, BRyEDS, VAT . BT ol e I 4 1) 35 i MUK B2 B
T RS [J]. HUR ST, 1996(4):37-38.

TANG Ying, CHEN Kexing, SUN Rongping. The intelligent prediction
model on surface roughness based on the neural network[J]. Machine Tool
& Hydraulics, 1996(4):37-38.

[12] KUMAR A, PRASAD B, MISHRA M. Optimization of process
parameters for acrylonitrile removal by a low — cost adsorbent using Box—

Behnken design[J]. Journal of Hazardous Materials, 2008,150(1):174-182.

BWIRAEE : AL, B HL T AR, #5577 1 R B AL i, E-mail:
dhp068@163.com .

W E /)
2017 455 9 9] - MisillE AR 83



