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A Study on the Characteristics of Cutting for Al6061-T6
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Abstract i

This study carried out a cutting experiment on Duralumin Al6061-T6, which is light but strong and highly anticorrosive,
so recently popular as a lightweight material, by changing cutting conditions and alternating 4 insert tips, and examined
the effect of each insert tip on cutting force at certain cutting conditions, the measurements of the coarseness of processed
surfaces roughness, and the chip workability. The following conclusions were drawn from the results. Cutting force for
cutting tool is when insert tips were alternated at each cutting condition, the cutting force of cutting tools was highest
when CBN tools were used, next by Ceramic tools, Cermet tools, and WC tools. Therefore, WC tools are considered
most suitable for cutting Duralumin Al6061-T6.Surface roughness as for the coarseness of surfaces according to insert
ips applied to Duralumin A16061-T6 under the cutting condition of depth of cut below 1mm, feed rate below 0.24mm/rev
and cutting speed over 100m/min, the coarseness of material surface roghness appeared to be finest when WC tools were
used, next by Ceramic tools, Cermet tools, and CBN tools.
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Table2-1Chemicalcomposition(wt%o)

Si | Fe|Cu|Mg|Mn|Zn|Ni|Pb| Ti| Al

Al6061
-T6

11.38{0.37/ 1.85 | 0.87 | 0.15]0.27|0.6910.06]0.02|84.10

B AYAM 7AEAE 7HEet7) QA AR 3
Mgt Sig 398l IAEY FEFUAI6061-T6E 7H5 3t
7) 918} 47) 9] Insert tip& A-§-3H Sk T AAL2 A4
Ag o) A4 SR E 9fete] A sl F12H 80" ¢l Insert
tip& KOLOYAFS) 59 A E02 Abgatgich & d44dd
of| A A}£3 Insert tip CBN tool(CNM -G20408), Ceramic
tool (CNMG1204 08), Cermet tool (SNM -G120408), WC tool
(N C320 CNMGI20408)2 AH&-3ch. 318 e 20732 3
wryA] WAL Aol F&7) A9 AFol 3 FAe
2l Qe s A B 08mm2 st eh A Yl
A A5 A 9 14 A whe- HL-380 (HWACHEON)o| th. A 4}

o A8y Y8 Aute 7|29 BEAFLYE

Table2-2Mechanical properties

) material AI6061-Ts
properties
Tensile Strength (N/mi’) 334.8
Yield Strength (N/mx) 313.3
Elongation (%) 0.86
Vickers Hardness(Hv) 167.6
Impact Value (J/c) 1.15
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Fig. 2-1 Schematic diagram of Machinability Tester

2-2 A¥ =2

B0 0171 | Holl FRRAIAIG061-T62| B 7R
SIIA CIHINBS IRICH OIHINES SaIM TAE]
AEH HAITZHIE 0510 HASE OlSHESH BAE
HuolE OlEGI] HARE. OIS4E, HARIIE 0%

Table 2-3 Cutting condition

Insert Tip CBN, Ceramic, Cermet, WC
Cutting speed (m/min) 100, 150, 200
Feed rate (mm/rev) 0.12, 0.24, 0.36, 0.48
Depth of cut (mm) 02, 05, 1.0, 15
Coolant dry
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Fig. 3-1 Relation between cutting force and
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Fig. 3-3 Relation between cutting force and
v feed rate (Insert tip=Ceramic tool)
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Fig. 3-4 Relation between cutting force and
feed rate (Insert tip=WC tool)
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Fig. 3-13 Relation between of cutting force and
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Fig 4-17 Relation between Surface roughness and Feed
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