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STUDY ON WEAR MECHANISM OF CUTTING CAST IRON BY
NITROGEN SILICON COATING CERAMIC TOOL
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Abstract In order to study the cutting performance and wear mechanism of nitrogen-silicon coated ceramic tools, TiAIN
and CrAIN coatings were deposited on the surface of silicon nitride tool by physical vapor deposition ( PVD). The tool life and
wear mechanism were systematically studied by cutting gray cast iron HT200. Different depths of cut, feed rate and cutting speed
were discussed. The wear condition of the lower tool, and pays attention to the optimal cutting speed of ceramic coated cast iron.
The cutting performance of the tool under different cutting speeds is analyzed. The results show that the TiAIN and CrAIN coated
tools can effectively improve the hardness of the tool. There is no obvious difference in the wear mechanism of gray cast iron. The
wear mechanism is mainly abrasive wear. With the increase of cutting speed (V, =250 m/min ~450 m/min) , the cutting life of

silicon nitride coated ceramic tools is rapidly reduced. Provide theoretical guidance for the development of nitrogen-silicon coated

ceramic tools.
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Tab.1 Chemical composition of gray iron
(a3
Chemical P S Mn Si C

composition

wt% 0.01~0.150.05~0.12 0.7~0.9 1.8~2.1 3.1~3.5

PIHI S8 76 ETC3 650 h #9 CNC HLEIE b 4T, &
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FRUEN G T SV, =0.3 mm; Z2 AN F W
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250 m/min ~450 m/min, HIHlE R, R 2 E FEI
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FH WS-2006 B3 )2 H sl IR AL AT 7] BT IR I it
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2 ZWHERSHH

BENREMSHR
BALHERG % T) B2 10 CrAIN 1 TiAIN 342 8018 B
P TCI B AERT, KA K BE . Hop, TiAIN IR )2
BLAEK  AFAEAR AR SR, I R SR 7 A A 05 )2
FEAMT ; CrAIN WRJZ2MRTA ki g/, JC A i ki otk .
Fhir 2 BRI ZE R i 1 s, T LUE
MR R (55 RS sh iR 2 F 4G T AL,
Wit 25 22 AT ()N RT3 o SR i )2 e LA N R B )

2.1

B B, I R IR SRR A T, A
B 1 AT LUE ), TIAIN W25 ) HIE IR (14 45 4 5 1 i
KT CrAIN %2, Hih TIAIN 3% 2 53454 1R
33.9 N, i CrAIN WRJZMZEA J1R/INA 22.6 N,

o«
(=1
L

[
[=}
L

BRIES
Acoustic emission / Hz
S~
(=)

b
" =22 6N’
n P
A
200 A/
A
!
0Ll T T T . )
20 40 60 80 100 120
fn#E A1 Load force /N
(a) CrAIN% 2
(a) CrAIN coating
801 !
N s h
ant
= 60
i 8
& E 40+
Ko i
BE i i
3 A i
<
0 e . ; . .
0 20 40 60 80 100 120
$n#8 47 Load force / N
(b) TIAIN® 2

(b) TiAIN coating
Bl 1 P2 R

Fig.1 Scratch test results of two coatings
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Fig.2 Contrastive analysis of tool hardness
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Fig.3 Effect of cutting depth on cutting life
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Fig.5 Effect of cutting speed on cutting life
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Fig.6 Wear curve of the experimental tool at different cutting speeds
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Fig.7 Effect of cutting speed on tool processing quality
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Fig.8 Effect of cutting speed on the friction coefficient of rake face
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