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Development of New Tool with Different Coating for High Efficiency
Cutting Difficult-machine Material
Yu Lingguo, Pu Chunlei, Wu Shengbin, Liu Liu, Li Xiaocheng, Xiong Liuhua,
Wang Yang, Yang Shubao, Zhu Guohui

Abstract: When machining difficult to machine material, there existing problems such as the difference of wear
mechanism between the rake face and the flank face. In order to improve the tool life, a new method was proposed that two
different kinds of coating film were deposited on the rake and the flank face of machining tools. The related coating films
were deposited by the multi arc ion plating. First, the subject studies the machining of titanium alloy, stainless steel,
high — temperature alloy and other difficult to machine material. The results show that the adhesive wear is easy to wear on
the rake face, and the abrasive wear of the tool is easy to wear on the flank face. Then,the AICrN coating film with high re-
sistance to adhesion wear was designed and deposited on the rake face,and what’ s more ,the TiCN film with high resistance
to abrasive wear was designed and deposited on the flank face. In the end,a preliminary cutting performance test to pre-
pared cutting tools shows that the mechanical properties of the cutting tool can be improved significantly.

Keywords: cuiting tool with different coating; difficult to machine material ; high efficiency cutting; adhesion wear;

45

abrasive wear

(1S

R AT AR BT B A P e i TAS B SR
Jof AV A P BRSSP0 TR S UK % SO
A Tl sk HL A okt 3z B ni A, U2 7R =
AR BRI 2 HERE 1 I AT 2R MR v, B R A R
AR B o R U B AR A N T RE N T
AR TS TG 2 VDI ASCRAR T T B A s i T
JRAR s A R

Wi 52 T 25 X B0 0 Bk B A i i v 7D
LRI AT T RS, a5 R R Ml A 4 ] A
5 0T 0 S L R IO R &5 S5, T B
LT T 8O0 0 3 BE A 0 D T R S R T TR LA
FEERG 2 AR, AR X R A 4 T BT AR

E£WH: EFRAREEILE (51175003) 5 F R KA LA ALY
1253141 (201410360031 )
KR EHE: 2015410 A

B4 0Cr18Ni9 JJHJEHE bl it AT 1 Wk5T, BT A
DT FORG 2 B A T P T DR v TR
A BRI A AR H W A R R v OF HA
A 5 i T AT HE 0™ F ARG 235 99 0 R T AR R
JE IR, 35 T R L A B FRDR 45 P 404 5 ) T AT K
459y BEAE S N BRI AR o RLE , DT HIXE I TR A
ibgEZ (AR NNYEANTT):Eintylk: e NEil D] LF

RIMPRZBORRIETH I HIHI PR RE R £ 271k
Z—o HAT,TR)ZTI R R T XEI AR U1
TN o EDREZES B A0 S B 450 7™ A B AL B A ], DA
T B P Uk J2= R B A A 22 57, B I TR =
PIMELARIN G A2 —F TR . BT R —BR, HUT
SR — A X L PR T TR S5 AT 9% 2 1 e DD T AL
RV A A 70 T A g5 AN R R R = AT 3 3
st T BUTHIPERE A& i T B AR H 9



46

2 HEREAREIERZITRE

VAZET) 0 ), R St v J= T R At an el 1
o JTRIEURII g v o sl T <, AR T
Jei 0 TG i 2 A RIL L) AN ] o] 25 AR R A TR =
D AR T D TR 245 PR 4607 FR AR AR O , T DA o) 5 A1 2
BERR PFRENE R R AL TR JZ (ALGN) 5 [
AR 7 T L A5 ™ B FRAR B, R o o e BERE T i
d AR ERER 2 (TICN) o IRJZ I 55 Tk IR 22,
Forp 08 TR AT B IR 1 B
FEE R P B 365 13 3 S5 L AR SOR F ML T 1 3
FrERIZ M 45

Yok S e R IR 2
(40: AICTN)RT JJ i

Bl G JIH TR

(G :TiCN)<{
EEIIE
PUBREE R BRI B

1 REREINERITREREE

3 JIEmHI&E

AR o S i v )= T R s L SR 2
IR THE AT AT IR IZ M o, BIR T 2R
56, 7571 B H T T A5 ORG 45 B 10 ALCN ; 155 i
DV 2 1 2 S8 B , B v 4 22 48, B AR AT:
JIECRG ] 4 J5 T1 g 4 ARG B R T
F )5 T TICN B JZ (9 1 %, f5e i 72 B i 28 5 1
URIZTIEANE 2 froR o (EfRER IR, VIHId
BEIT RIS T T BAR DL A A 2250, TR R
JZ il A 22 5

(a) %7] (b)Bt7]

E2 HENHFLSERETIL
4 TIEYIAIMEREIRLE 53 4T

S 1 IR A R T S TR 2 DD BE
FTCA Bk & & M 4 247 V) )X 56, B 6 EAR Y
100mm , =K IXER1E CA6140 R EoEAT, i g
W 3a i JIHSERM R D YG8, J] HHi /i 5°,
Jafa LLe I S 400 O TR FEHCR 7 Sl ] o

T AR

AICIN Fp— 3 2 N a4 )2 7] 2 (AICGN [ TiCN )
DIHIZ B e X b ORE 25 B iR R AR 3K, D 5
BBk B ) RSO T, 255 AR R S P AR 251 it
€ U N VTHE E v = 90m/min,, i 45
i fEER 0. tmm/tv, PIHIRE o), = 1mm, F4],

P 3b Sy T BB A SR, R i ) T A
VB A9 BEBIARAE . by B R0, 25 2k 5 B b v
IR R I H (AICIN) JT R AF AR 12min, 1M 53
W2 T] B A5l ik 24min, J] B A A RE T—1%,

(a) JTRAIH A5

e
w

— SRR R e IR )R

=
'S
T

o
%)
I

Ji& JJ I 45 i VB(mm)
(=]
3]

e
—

0.0 L n . L .
0 5 10 15 20 25 30
LI i 1] (min)
(b) JJ ELEER FF k) L
B3 JIEVIHIE R
5 45iF

(1) DTHIME T A4 R, J7 HARA [5] 72 B2 M A7
E D TR Ak 235 PR 40 7™ | Jim 70 TR L A B A
[F=8

(2) MR AN ) T i 5 S8 ML BEAT A 22 5 AR O
BT T — MR RS 10 U2 ) R I 2 S 1 B
J7 AT IR B % o

(3) SR A UIHIR IR 45 R R W, iR )= ml
F i TV A A o

2% 30k

[ L TSR MM _AF R P RE AR A5 2k R w8 00 A 350&
FelI]. Wz il AR, 2010(11) 41 - 45.

[2 ]88 7555, 224 Mg R B TRHIL A shpL I F BILIEE 14 e 280 T
L] s il iR , 2009 (13) 192 - 94.



2016 455 50 £ No. 3

ERESSBIEMT TS ML R

IR, M, TR, A E
HrAE RS 1L PG A et il PR H R S g =

WE: RERBR AN TZR A T ESH M, T AS N T ESRZ M EEEHER AN E R, A3
T 2o % R AR A PR AR N T AT T IR B R A R A VK e R R0 T B [ T A T R A R e
Xof S5 RO SR I A8 30 () 7 i A T AL BRIF 25 5 oA A9 31 3 AR A4 LR M e el AR 22 A et 4 il 26
SIPTERARAL B SRS B SR . BT EE S S B R AR S A R AR B R L R TR T 5%

KW SEERS A AR T BRI s LA

hESEE: TC661;THI42.2 XEREE: A

Design on Parameter Optimization of EDM Process for High Si — Al Alloy
Wang Jing,Zhu Xijing, Wang Jianqging, Xing Xiuqin

Abstract: The technological effect of high Si — Al alloy EDM is affected by multiple processing parameters, and there
is the interdependent relationship between the various processing parameters. In this paper, though processing High Si — Al
alloy by EDM, the influence of gap voltage, peak current, pulse width, processing time on the workpiece speed is ana-
lyzed, and the experimental data are processed and analyzed by orthogonal test. , getting 3 optimal groups, which are the
optimal group by direct analysis, the optimal group by range analysis, the optimal group by curve analysis, through the ver-

ification, finding the best parameter. The results provide a reference for the High Si — Al alloy EDM which is high efficien-
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cy and high — precision.
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