PR .
—— ¥ oru

r OIS R S PR TR AR

X k58 2, 15

1,2
® L E

1,2
I

(1. LA KRFHMRIAFIL, Fd 250061; 2. b A K F HRGEFIMAERF R EEER T, d 250061 )

[HE]

BRI TR A SRS TS Al A A AR R R b B e, RBSEN R I I LG R

Hbk A TEHAR, T R@BEAKAE R AGBR N SR L4 ZRTHEAGEAEG T ER, SHEWH T LY
By RERFABATIRR N BRI p T QEZR AR LS ITHR Lt L] L SRR G2

bk TREALFA DA, AFER, Dbl @ik & 7] B &R AR

BARABHIIN BN )G 8 T L ER LR T e,
KR : HAR) oL 71 BH AR ARHAR; R T
DOI: 10.16080/j.issn1671-833x.2016.07.036

X HR 3R
WRRFHEER ELHRESI,
ERAHEERZESREE. LFE
‘RILFE" HEER.ESRBAR
HEWER., LARHARREANE
FEENMEXRFHEESSTERK
EEHNEEREE. TENETH
IS NEEREFERRIE.

RSB HXARB ¥ ES D
H(51425503); [ % #F £ & K € Wi
(20147X04012014) ; INAREFEI2EFHEEIE T
LI 49 Bh( TS20130922 ).,

36 RiaHlEHA - 2016 4555 7 1]

2015 4, [ 55 e E A € o el ol i
2025 ), T < T 2 it A i 54
AR i E T AL L BB RE
J1 R PR G AaR  k JR
4 ANT7 AR AR AR X
K JEAL 25 2 A5 ARt TR AL < IR
RESRALDH] , 15 0I5 3l 58 R HLE
i, S Dl 1l B 5 1 A o) o Y B AL 5
T S RHL L THIL TE AL
LA s R HEE EE T
PERRAE i) Je ZhBIL SRR IE EE i
KENPLEA S L SHLE R T
WA s IR el RS,
R SR s g Y i
2SRRI WY T A SRR AR R AN T T
ZHRME I ECR, WO T T
HABARGBEE AU mam FER
195 B S DL L, R A S B 25 2 5 il
e 3G P R P R G R
.

o BN T — T LA o F2 b e
R gy AU R O
TR TBe, Ui idt W% 2o e
FUERLR PSP 8 B, £ 55 v T g

> 5
PRy

AE B IR AR A FH R T

CINZ SN AR N T RE SN Y& e i
PIHIG 2 THAR M ARG TR, i
ARk, LA 2 Al ML T8
ARG K, it JE RS AR
WAL B A R R, T T
FAR, mRom THEE )2 BH, &
SERMEIN TH ARSI H 38 IRA
AR = ALY I T T2 K 56
PEFE AR FEF T8, X v s BT A
BAINTHA St T B AR &k
VA 14 AR R 28 v o A M o TR
SR AT A BT HT

= E V) Al R AR FEME I T

HHRBB RPN A

= 2 U) HI i T.(High Speed
Machining—HSM 1 High Speed
Cutting—HSC )M & i e AR Carl J.
Salomon 421, 38 XA R T4
FERHEEATHER g R B ™, B D 58
S, VTR T 2, 1)
R PEAR SR, VIR IA S0 (B
B R U0l R 3k 2 W Y
D HI R EEAR A M FEOTHIE R



High Efficiency Machining Technology %ﬁhﬂIﬁﬂt

Sialon—Si;N, graded nano—composite ceramic
tool materials[J]. Composites Part B: Engineeing,
2011, 42(7): 1813-1820.

[21] DENG J X, LIAN Y S, WU Z, et
al. Performance of femtosecond laser—textured
cutting tools deposited with WS, solid lubricant
coatings|J]. Surface & Coatings Technology, 2013,
222: 135-143.

[22] WANG B, LIU Z. Cutting performance
of solid ceramic end milling tools in machining
hardened AISI H13 steel[]]. International Journal
of Refractory Metals and Hard Materials, 2016,
55:24-32.

23] BRIH 4.5 98 & )8 HE ol om
OB T KYS40 K 1A Py F’j‘ﬁy_%’iﬁﬂ[EB/
OL].(2013-06-09).
xinpintuijian/2013-06-09/11633.html.

CHEN Juanjuan. Kenna metal launched

http://www.cmti.cn/

two new KYS40 integral ceramic end milling
cutter[ EB/OL]. (2013-06-09) http://www.cmti.cn/
xinpintuijian/2013-06-09/11633.html.

[24] %ﬁ? +ij<, AR . B S
R )2 AE. i 53R AE (M]. b
AT \wmﬁm 2007.

SONG Guihong, DU Hao, HE Chunlin. Hard

and ultra—hard coating——structure, properties,

preparation and characterization[M]. Beijing:
Chemical Industry Press,2007.

[25] TRESHE, BRFREAE , EARAL, 4. 4
W7 TR AR 5T 5 40 T EL IR 2 B 58 A
JE& ). B4 L 2015(2): 136-146.

XU Yinchao, CHEN Kanghua, WANG

Shequan, et al. Research and application progress

of CVD diamond coating for cemented carbide
cutting tools[J]. Cemented Carbide, 2015(2):136—
146.

[26] FRETA . KA T EAR ST
T A R (3], AU TR, 2012(6):161-
163.

ZHANG Hongmei. Application of compound
cutting tool in the processing of cylinder head
of diesel engine[J]. Mechanical Engineer, 2012
(6):161-163.

[27] AZIZ M, OHNISHI O, ONIKURA
H. Innovative micro hole machining with
minimum burr formation by the use of newly
developed micro compound tool[J]. Journal of
Manufacturing Processes, 2012, 14(3): 224-
232.

[28] KR, fa[EAE | ARIRIE KBTI B AR
R (1], THAAR |, 2002, 36(6): 32-33.

ZHANG Zhen, HE Shuhua. Cold air cutting
technology[J]. Tool Engineering, 2002,36(6):32—
33.

[29] ROTELLA G, DILLON Jr O W,
UMBRELLO D, et al. The effects of cooling
conditions on surface integrity in machining of
Ti6A14V alloy[]J]. The International Journal of
Advanced Manufacturing Technology, 2014,
71(1-4): 47-55.

[30] NUAREE , B, RO . HLAEIN T3
WAL S T L HOARBEFE L (1], TR T
T2 2015, 26(3): 403-413.

LIU Zhangiang, HE Meng, ZHAO Jian.
Mechanical machining strengthening mechanism

and material processing technology—a reviewl[J].

China Mechanical Engineering, 2015, 26(3):403—
413.

[31] KERMOUCHE G, VALIORGUE
F, BERGHEAU J M, et al. Correlation of
roller burnishing surface effects with local
contact parameters[C]//Surface Modifictaions
Technologies 2012, Jul 23, 2015, University of
Lyon, Saint—Etienne.France: ¢2012:1-7.

[32] Bi5< . RIPERIRECA 6 TC4 K i
SE RV AR 9 57 F7 A EIT (D). Bma e L7
K, 2015.

HE Meng. Surface integrity and low
cycle fatigue life of titanium alloy TC4 with
low plasticity burnishing[D]. Jinan: Shandong
University, 2015.

[33] #REEF
ZXRIZTTHALRE
T ,2015(7): 85-92.

XU Peili, LIU Zhanqiang. A review of the

effect of micro—blasting post—treatment process

1, XA . TR S Ab T
FAY 5% M KL [D]. BAC i e

on the performance of coated tools[J]. Modern
Manufacturing Engineering, 2015(7):85-92.

[34] ZHANG C, SONG W, Li F, et al.
Microstructure and corrosion properties of Ti—
6A1-4V alloy by ultrasonic shot peening[J].
International Journal of Electrochemical Science,
2015, 10: 9167-9178.

[35] GILL A S, TELANG A,
VASUDEVAN V K. Characteristics of surface
layers formed on inconel 718 by laser shock
peening with and without a protective coating[J].
Journal of Materials Processing Technology, 2015,
225: 463-472.

High Performance Cutting and High Integrity Machining Technology

LIU Zhangiang"?, YANG Dong"’, WANG Bing"*
(1. School of Mechanical Engineering, Shandong University, Jinan 250061, China;

2. Key Laboratory of High Efficiency and Clean Mechanical Manufacture, Ministry of Education, Shandong University,

[ABSTRACT]

Jinan 250061, China)

High performance machining is a necessary approach to meet the increasing demand of product preci-

sion and production efficiency. By choosing appropriate processing techniques and high integrity processing technologies,

high manufacturing precision and high surface integrity can be achieved with reducing costs. High performance cutting

processes and high integrity processing technologies are reviewed in this paper. Machining principles and application tech-

nologies of high speed cutting, combined machining technologies, advanced cutting tools, high efficiency cooling technolo-

gies and new high processing technologies are presented and analyzed. It indicates that high cutting speed, high cutting tool

efficiency, highly complex machine, environmentally friendly cooling technology and new high processing technologies are

the important directions for the development of high performance cutting and its follow-up processing.

Keywords: High performance cutting; Combined machining; Cutting tool technology; Cooling technology; High integrity

machining
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Fig.6 Steps of drilling and grinding to remove the burr by compound tool
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