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Evaluation of Tool Wear and Surface Roughness of Dry Milling
Al-50wt%Si High Silicon Aluminum Alloy
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Abstract This paper takes Al-50wt%Si high—silicon aluminum alloy as the research object, and adopts single
factor test method to carry out dry milling test of uncoated carbide tools to analyze the influence of cutting parameters
on tool wear and surface roughness. The results show that the surface roughness is most significantly affected by the
feed per tooth, and increases with the increase in the feed per tooth. When the feed per tooth increases from 0. 07
mm/z to 0. 16 mm/z, the surface roughness increased by 2 times; tool wear is most significantly affected by cutting
speed, and increases with the increase of cutting speed. When the cutting speed increases from 140 m/min to 260 m/
min, the total cutting length decreases by 3 times, but the wear on the flank of the tool is only 0. 8 times that at a
speed of 260 m/min; the surface roughness increases first and then decreases with the increase of tool wear. The

cutting length increases from 350 mm to 1750 mm, the tool wear increases by 4. 5 times on average , while the surface

roughness decreases by 2 times; the main wear forms of cemented carbide tools are : abrasive wear and chipping.

Key words High silicon aluminum alloy, Tool wear, Cutting parameters , Surface roughness
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Tab.2 Test cutting parameters

TR 2 LTI Tty e L TR E
f,/mm-z" v /m-min”' a, /mm
0.07.0.1.0.13.0.16 220 1.5
0.1 140,180.220.,260 1.5
0.1 220 1.0.1.5.2.2.5

2 REWERSHH
2.1 BHISHM BRI EERENT N

&1 4 S B 2 H0nt T EL s D0 TS 5 a1 5 )
WA 7 EL 5 7 T S A B U R AR Ak i e kR
AL K T BB 2k 3B B BB (T ) LIE
FEERCID) JRIZEER () .

1 & 4 (a) AR Ak R 5 o] DAASH 7 B0 B
350 mm [ B, MR HE4 R 0. 07 mm/z F10. 16
mm/z I, ARAF AR ) B S5 0 T b, 1 R Y
AT 255 R 0. 13 mm/z I T BB B,
BEAR, 7E £=0. 16 mm/z VT 204 F, Wos 1 B i
TIEEES =W Bt o 7EI8 2ITPM bR i, 24 55 145 E 45
EHM0.07 mm/zHEANE] 0. 16 mm/z B HIH R T
3. ML FE RIS EAME T, JJH AT kS
WM Fqar . X FEE B T7E 220 m/min 175
SRYTHI ST, ik 2 1 SO U I B T S et 4R
SLORER AR 2 TD L TR S5 AR R R > TR
JIT S A2 T2 1 =2 18] ) B4 A0 B L, Xt 7]
HLJ5 JT 1 B — 2 i PR VR R NI B T 7 = ik
S AR )G ) TR AR A O

B 4(b) Al LLWEL B, B o, 1350, J1 5 VB 3
ARG I H T H R SR B 3
ANBB . X RNy B o, G, YT
IIH J FEE 8 B b 2 388 n , == 3000 HL 5 T 1 BE R
SR BN 5 A, U0 R R G I FR R A, A
111 S8 ) B 0 1 B 4 R AR R . 34, A
SR 0 TR U0 EIRCR RN T8 A I T 5 & A 4
(b)) AT LU H, B8RSl 1) VDI BE N 1 mm 3 0 2]
2.5 mm JJHLJ5 JT 1 EE0 i B I 3, SR, AE SR 2 A
[7i) J 77 T B H VAN s v IS b 1) VTR 4 1 mm
BT B AR 2. 5 mm B9 1. 145, &t
P 7E 25 B AR R RS il 1) VDGR B2 2. 5 mm
_ 50 —

0.4 T T T T
D£=0.07mm/z (3 £=0.13 mm/z
L Qi01mmz | 1 @f=0.16 mm/z
03 frmmmmms T !
. !
5 0.2 i
§ !
0.1 i
!
; !
H . !
00 +——F"—F—FF———7————
500 1500 2500 3500
'mm
(a) =220 m/min,a,=1. 5 mm
0.4 T T T
) ap:l mm @ ap=2 mm
@a=1.5mm @ a=2.5mm
03 [T
E f
= 0.21 i
S i
!
!
0.1 I
!
!
A S S
500 1500 2500 3500
L/mm
(b) =220 m/min ,/,=0. 1 mm/z
0.4

@ v=140 m/min ® v=2IZO m/mirll

VB/mm

[
i
i
i
i

'
H i
B i !
500 1500 2500 3500 4500
L/mm

(¢) f=0.1mm/z,a=1.5mm/z
K4 DIHISHO0 TT BB 5 L

Fig. 4 The influence of cutting parameters on tool wear
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Fig. 5 Tool flank surfaces at different cutting speeds
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Fig. 6 The changes of surface roughness with cutting

parameters and cutting length
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