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Effect of Al Content on Intermittent Turning Wear
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Synopsis
We investigated the influence of Al content on machinability in intermittent turning and the following results were obtained.

(1) Al addition suppressed the flank wear width of the turning tool.

(2) Variation of chip formation and chip color with Al content was not observed.

(3) When Al was added, an Al oxide film was formed on the surface of the turning tool. In 2D intermittent turning, the friction
coefficient did not change with an increase of Al content.

(4) The suppression of flank wear width by addition of Al might be due to improvement of the resistance to adhesion wear and
diffusion wear brought about by the increase in stability of the oxide film.
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Table 1. Chemical composition of tested steels.
[mass%]

Steel | C Si |[Mn| S Cr | s-Al 0]
0 %Al |0.40| 0.19 [0.81|0.001|0.10 |<0.002|0.0016
0.01 %Al 0.40 | 0.19 | 0.81|0.001|0.10| 0.008 |0.0015
0.1 %Al |0.40| 0.20 {0.81[0.001|0.10| 0.101 |0.0012

Steel C Si |[Mn| S Cr | s-Al 0]

0 %Si |0.40 [{<0.01{0.81{0.020|0.10 |<0.002|0.0023
0.2 %Si|0.40| 0.20 {0.80|0.019|0.10|<0.0020.0021
1.0 %Si|0.40| 0.99 |0.80|0.018|0.10 |<0.002|0.0011

65 mm ( Q O
<—Feed
Depth of Cut

Fig. 1. Schematic diagram of intermittent turning testing
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specimen.

2. 2 #HEHMORE
FERFEDBEZ & LB I 7 TRk G TS 5,
MEEEB SO0 v 7 7 )V SHER R % Fig. 2 1R
T WINOKIEL T2 T4 FPENR=F 1 ]‘@(xb/m\‘fﬂ‘(f&
FELTEY, AIRBICEISTHS, M A XITRkEk
EABRIN G o7 —F, SimEFHINL A3
SHEIML 7z, YIHIEICRET 5 L2 515 MnS D,
KREEZ, BREIZOWTIE, AlE, SimZbhe bIckE
LB SN o 7

2. 3 lEHlRFO T EEFESMAE

THEFEOFMIE, Fig. 1 |IRTEE 65 mm ORERH
ZREEIA & T A HEMIEERIC X Y ER L 72, Table 2 124])
Hlgtzmd. BB, WBEERA S E 51235 mm
Mg I IEAR I T L2 BIRTH 5. Bedl BT
65 ° DINLO%, ZEfn% 3 5 EEZ D) B3 Wkt Z2m

0.01 %Al 0 %Si ‘ 0.2 %Si 1.0 %Si
; ‘ (7 § ‘“”!ﬁﬁ%@l@”
Microstructure Microstructure 3 %
J , 2 t;

200 pm 200 pm 7, P8 y

L [B— P bz
Inclusion Inclusion

200 ym 200 ym iy

[— [E— ek
Hardness 89.8 HRB 89.4 HRB 88.5 HRB Hardness 88.2 HRB 89.3 HRB 94.5 HRB

Fig. 2. Microstructures of steels.
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Table 2. Cutting condition of turning test.

Cutting speed 120 m/min
Depth of cut 0.5 mm
Feed rate 0.35 mm/rev
Cutting fluid Dry
Tool material Cemented carbide
Tool coating CVD: Al,O,, TICN
Insert TNMG160408 MC6025
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Fig. 3. Schematic diagrams of two-dimensional turning tests.

Table 3. Cutting condition of two-dimensional turning

test.
Cutting speed 120 m/min
Cutting width 2.0 mm
Feed rate 0.30 mm/rev
Cutting fluid Dry
. Cemented carbide,
Tool material
uncoated
Rake angle 0°
Insert TPMN160304 UTi20T

Flank face

Fig 4. Procedres in preparation of a tip specimen for 3DAP.
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Fig. 5. Appearance of tool after turning test.
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Fig. 6. Change of tool wear with cutting time.
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Fig. 7. Schematic diagram of cross-section of two-
dimensional turning test.
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Fig. 8. Relationship between friction coefficient and Al
content.
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