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ABSTRACT

The objectives of this research aim to study parameters in machining process against
stainless steel AISI 304. The three types of carbide inserts, A, B and C were used to machine the
stainless Steel. The experiments were also performed in order to investigate the efficiency and cost
of each carbide type by varying cutting speed, feed rate and depth of cut.

In the experiments the parts were longitudinally turned for determining the total cutting
time that each insert type can be used. The surface roughness (Ra) is measured and recorded at the
distance 243-270 mm, Moreover, measurement values were the analyzed by principle of design of
experiment with MINITAB program.

The result shows that the cutting speed is the most effect to production, Following by feed
rate and depth of cut. In the case of cost of manufacturing cost, Insert type B has been found to be
the lowest of 34.23 Baths/piece, Type A of 34.40 Baths/piece and type C of 35.30 Baths/piece. As a

result, Type B insert should be select for having the least manufacturing cost.

Key words: Tool life / Insert Carbide / Stainless Steel AISI 304 / Cutting Speed / Feed / Depth of Cut
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2.3 ANUHEIUAI (Roughness) [3]
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Main Effects Plot (data means) for Data
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Main Effects Plot (data means) for DATA
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1.2.1 AMWSIAUU 200 / (8x3600) 0.0069  1INAUMN
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= 0011 vVWMAUM

1.2.3 NanNansaa N F=0.3

= (27/300)x 60
= 540 N
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= 0.097 r1J'l‘1/]/“T;"L!
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1. @3NHANINABDINIDIYMS IFuialianawsia A io CCMT120408-MA

ANNIS A 8a511]oU (Feed) ; NaduAI/T0U
(Cutting 0.24 0.30
Speed) AMUANTeU (Cutting Depth) ; Hading
AT/ 1 1.35 1 1.35
50.98 48.65 52.85 36.58
135 49.82 49.93 37.33 36.92
47.95 47.72 36.75 37.58
27.50 27.08 23.47 23.27
185 26.75 27.58 23.20 22.73
28.00 26.58 22.87 23.40

< a
2. AsNEANINAaINI M3 IFnuialianaasiia B io CCMT120408MF

ANUE 69 d9311l0U (Feed) ; Haaiuns/so1
(Cutting 0.24 0.30
Speed) ANwanileu (Cutting Depth) ; Nadiuag
WAT/UN 1 1.35 1 1.35
41.30 28.27 29.53 29.80
165 40.10 27.93 28.87 29.40
42.90 28.67 29.93 29.13
21.22 21.53 17.25 17.95
210 22.13 21.93 17.55 17.65
21.40 22.33 17.35 17.10




< a
3. AITNHANMINAADINIBIYMT IFIUITaliaNaerila C A CCMT120408-MM

ANNIS A 80511]oU (Feed) ; a3/
(Cutting 0.24 0.30
Speed) ANuanilou (Cutting Depth) ; Haawas
WAS/UN 1 1.35 1 1.35
22.33 23.13 18.55 18.90
225 21.87 22.73 18.35 18.75
22.80 22.53 18.05 18.45
10.45 10.65 8.30 8.40
265 10.90 11.05 7.90 8.03
11.35 10.85 8.10 7.97
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MNwaaaaRagilFlumseaniuaIunnan lalunilaanaa (i)

I A = a
WANANAIYUA A

$931110U (Feed) ; Haaun3/so1

ANUSTIFA
0.24 0.3
(Cutting Speed) ” =
. ANuanileu (Cutting Depth) ; Haduung
WAT/UIN
1 1.35 1 1.35
135 49.58 48.77 37.25 37.00
185 33.17 33.08 23.20 23.13
<= = a
WANANAITUA B
L oaaflou (Feed) ; Fadiuns/sou
ANUITIAA
0.24 0.3
(Cutting Speed) = ~ -
. ANNANTlaY (Cutting Depth) ; Taawng
WA/
1 1.35 1 1.35
165 41.40 42.40 29.47 29.40
210 30.53 30.93 17.35 17.55
ISB=! = a
WANANAITUA C
.. #9313]0U (Feed) : Haang/soU
ANUISIAA
0.24 0.3
(Cutting Speed) - 2 ~
- anvanilou (Cutting Depth) ; HDQNAT
WA/
1 1.35 1 1.35
225 22.33 22.67 18.30 18.70
265 10.90 10.85 8.10 8.13
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I A = a
WANANAIYUA A

S o
AULIINA

dasilou (Feed) ; Haawas/seu

0.24 0.3
(Cutting Speed) ” =
. ANwantleu (Cutting Depth) ; Haduuns
WAT/UIN
1.35 1 1.35
135 7 5 5
185 v 4 4
I<S= = a
WANANAIYUA B
.. 8931110U (Feed) ; Haang/soU
ANNITINA
0.24 0.3
(Cutting Speed) - - =
- anvanilou (Cutting Depth) ; HDANAT
AT/ UIN
1.35 1 1.35
165 6 4 4
210 4 3 3
3 A = a
WANANDITUA C
L 8a311loU (Feed) ; Haawns/so1
ANUITIAA
0.24 0.3
(Cutting Speed) = Sy
- aNwanileu (Cutting Depth) ; HaasNAT
AT/ UIN
1.35 1 1.35
225 4 3 3
265 3 2 2

wnems) : a1 luas1e1du9na Cycle Time NvhvoudaInavewnToINGa CNC
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< a
1. MINHANINABBINIBIYMS IFuiialianaewiia A iv CCMT120408-MA

A5 A A 80513]0U (Feed) ; HadaunAs/ToU
(Cutting 0.24 0.30
Speed) ANwanileu (Cutting Depth) ; Hadwuas
WAS/AUM 1 1.35 1 1.35
437 417 453 439
135 427 428 448 443
411 409 441 451
330 327 352 349
185 321 331 348 341
336 319 343 351

<3 a
2. sWaMINAaInI M3 IFnuiialianaasiia B in CCMT120408MF

ANNIS A 80511]oU (Feed) ; Hadauns/so1
(Cutting 0.24 0.30
Speed) ANwanileu (Cutting Depth) ; Haduas
WAS/AUN 1 1.35 1 1.35
413 424 443 447
165 401 419 433 441
429 430 449 437
318 323 345 359
210 332 329 351 353
321 335 347 342




< a
3. AITNHANMINAADINIBIYMT IFIUITaliaNaerila C A CCMT120408-MM

ANNIS A 80511]oU (Feed) ; a3/
(Cutting 0.24 0.30
Speed) ANuanilou (Cutting Depth) ; Haawas
WAS/UN 1 1.35 1 1.35
337 343 372 373
225 327 344 367 370
341 339 359 379
209 213 249 252
265 218 221 243 241
227 217 237 239
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WANANAIYUA A

4 o
AITULTINA

(Cutting Speed)

8931110U (Feed) ; Haaun/soU

0.24

0.3

ANyanilou (Cutting Depth) ; HaaLng

WAT/UN
1 1.35 1 1.35
135 425 418 447 444
185 329 325 348 347
<= = a
WANANAIFUA B
.. d931110U (Feed) ; Haaag/sou
ANISIAA
0.24 0.3
(Cutting Speed) " - -
. ANUaNileu (Cutting Depth) ; Haang
WAS/UMN
1 1.35 1 1.35
165 414 424 442 441
210 323 329 347 351
3 A = a
WANANAITHA C
.. 9931110U (Feed) ; Haaiun/soU
ANSIAA
0.24 0.3
(Cutting Speed) T ~
. ANwanileu (Cutting Depth) ; Fadiuns
WAS/UN
1 1.35 1 1.35
225 335 342 366 374
265 218 217 243 244
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MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIANNHEIVAD (Ra) VOIIANATHA A (um)
g 4 | V=135 m/min V=135 m/min V=135 m/min V=135 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm
1 2.59 2.63 2.60 2.64
2 2.61 2.65 2.62 2.66
3 2.63 2.67 2.64 2.68
4 2.66 2.69 2.67 2.70
5 2.67 2.71 2.68 2.72
6 2.69 2.73 2.70 2.74
7 2.70 2.74 2.71 2.75
8 2.72 2.76 2.73 2.77
9 2.72 2.75 2.73 2.76
10 2.74 2.77 2.74 2.78
11 2.75 2.78 2.76 2.79
12 27, 2.76 2.73 2.77
13 2.75 2.79 2.76 2.80
14 2.77 2.81 2.78 2.82
15 2.76 2.80 2.77 2.81
16 2.78 2.82 2.79 2.83
17 2.77 2.81 2.78 2.82
18 2.80 2.83 2.80 2.84
19 2.82 2.85 2.83 2.86
20 2.83 2.87 2.84 2.88
21 2.81 2.85 2.82 2.86
22 2.84 2.88 2.85 2.89
23 2.83 2.86 2.83 2.87




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIANNHEIVAD (Ra) VOIIANATHA A (um)
g 4 | V=135 m/min V=135 m/min V=135 m/min V=135 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm
24 2.86 2.89 2.87 2.90
25 2.89 2.90 2.87 2.91
26 2.87 2.93 2.90 2.94
27 2.90 291 2.88 2.92
28 2.91 2.94 291 2.95
29 2.94 2.95 2.92 2.96
30 2.93 2.98 2.95 2.99
31 2.91 2.97 2.94 2.98
32 2.95 2.95 2.92 2.96
33 2.94 2.98 2.96 2.99
34 2.95 2)9% 2.94 2.98
35 297 2.99 2.96 3.00
36 2.97 3.01 2.98 3.02
37 2.98 3.01 2.98 3.01
38 3.01 3.02 2.99 3.03
39 3.11 3.05 3.02 3.05
40 3.14 3.15 3.09 3.11
41 3.16 3.18 3.12 3.13
42 3.19 6.12 3.15 3.15
43 5.82 3.18 3.17
44 3.20 3.19
45 6.37 6.06




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIANNHEIVAD (Ra) VOIIANATHA A (um)
g 4 | V=185 m/min V=185 m/min V=185 m/min V=185 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm
1 2.54 2.47 2.53 2.56
2 2.56 2.49 2.55 2.58
3 2.58 2.51 2.57 2.60
4 2.60 2.53 2.59 2.63
5 2.62 2.55 2.61 2.64
6 2.64 2.57 2.63 2.66
7 2.65 2.58 2.64 2.67
8 2.67 2.60 2.65 2.69
9 2.66 2.59 2.65 2.69
10 2.68 2.61 2.67 2.71
11 2.69 2.63 2.68 2.72
12 2.67 2.60 2.66 2.69
13 2.70 2.63 2.69 2.72
14 2.72 2.65 2.70 2.74
15 2.71 2.64 2.69 2.73
16 2.73 2.66 2.72 2.75
17 2.72 2.65 2.71 2.74
18 2.74 2.67 2.73 2.77
19 2.76 2.69 2.75 2.79
20 2.78 2.71 2.77 2.80
21 2.76 2.69 2.75 2.78
22 2.79 2.72 2.78 2.81
23 2.77 2.70 2.76 2.80




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIANNHEIVAD (Ra) VOIIANATHA A (um)
g 4 | V=185 m/min V=185 m/min V=185 m/min V=185 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm

24 2.80 2.73 2.79 2.83
25 2.81 2.74 2.80 2.83
26 2.84 2.77 2.83 2.86
27 2.82 2.75 2.80 2.84
28 2.85 2.78 2.83 2.87
29 2.86 2.79 2.84 2.88
30 2.89 2.82 2.88 2.91
31 2.88 2.81 2.87 2.90
32 2.89 2.82 2.85 2.88
33 5.77 5.96 291 2.95
34 2.95 2.99
35 6.47 6.51
36

37

38

39

40

41

42

43

44

45




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIAANNHEIVAD (Ra) VoIIANATHA B (um)
g 4 | V=165 m/min V=165 m/min V=165 m/min V=165 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm
1 2.64 2.61 2.69 2.67
2 2.66 2.63 2.71 2.69
3 2.68 2.65 2.74 2.72
4 2.70 2.68 2.76 2.74
5 2.72 2.69 2.77 2.75
6 2.74 2.71 2.79 2.77
7 2.75 2.72 2.80 2.78
8 2.77 2.74 2.82 2.80
9 2.76 2.74 2.82 2.80
10 2.78 2.75 2.84 2.82
11 2.79 2.77 2.85 2.83
12 D2 2.74 2.82 2.80
13 2.80 2.77 2.85 2.83
14 2.82 2.79 2.87 2.85
15 2.81 2.78 2.86 2.84
16 2.83 2.80 2.88 2.86
17 2.82 2.79 2.87 2.85
18 2.84 2.81 2.90 2.88
19 2.86 2.84 2.92 2.90
20 2.88 2.85 2.93 291
21 2.86 2.83 291 2.89
22 2.89 2.86 2.95 2.93
23 2.87 2.84 2.93 291




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIAANNHEIVAD (Ra) VoIIANATHA B (um)
g 4 | V=165 m/min V=165 m/min V=165 m/min V=165 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm

24 2.90 2.88 2.96 2.94
25 2.91 2.88 2.96 2.94
26 2.94 2.91 2.99 2.97
27 2.92 2.89 2.97 2.95
28 2.95 2.92 3.00 2.98
29 2.96 2.93 3.01 2.99
30 2.99 2.96 3.04 3.02
31 2.98 2.95 3.03 3.01
32 2.96 2.93 3.02 3.00
33 2.99 2.96 3.05 3.03
34 2.98 2.95 3.04 3.02
35 3.00 297 3.06 3.04
36 3.02 2.99 3.07 3.05
37 3.02 2.99 3.07 3.05
38 3.03 3.00 3.09 3.07
39 3.06 3.03 3.12 3.09
40 3.13 3.10 3.15 3.15
41 3.16 3.13 3.19 3.17
42 7.18 6.73 6.30 6.75
43

44

45




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIAANNHEIVAD (Ra) VoIIANATHA B (um)
g 4 | V=210 m/min V=210 m/min V=210 m/min V=210 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm
1 2.47 2.49 2.55 2.61
2 2.49 2.51 2.57 2.63
3 2.51 2.53 2.59 2.65
4 2.53 2.56 2.61 2.67
5 2.55 2.57 2.63 2.69
6 2.57 2.59 2.65 2.71
7 2.58 2.60 2.66 2.72
8 2.60 2.62 2.68 2.74
9 2.59 2.62 2.67 2.73
10 2.61 2.64 2.69 2.75
11 2.62 2.65 2.70 2.76
12 2.60 2.62 2.68 2.74
13 2.63 2.65 2.71 2.77
14 2.65 2.67 2.73 2.79
15 2.64 2.66 2.72 2.78
16 2.66 2.68 2.74 2.80
17 2.65 2.67 2,78 2.79
18 2.67 2.70 2.75 2.81
19 2.69 2.72 2.77 2.83
20 2.71 2.73 2.79 2.85
21 2.69 2.71 2.77 2.83
22 2.72 2.74 2.80 2.86
23 2.70 2.73 2.78 2.84




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIAANNHEIVAD (Ra) VoIIANATHA B (um)
g 4 | V=210 m/min V=210 m/min V=210 m/min V=210 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm

24 2.73 2.76 2.81 2.87
25 2.74 2.76 2.82 2.88
26 2.77 2.79 2.85 291
27 2.75 2.77 2.83 2.89
28 2.78 2.80 2.86 2.92
29 2.79 2.81 2.87 2.93
30 2.82 2.84 2.90 2.96
31 2.81 2.93 2.99 2.95
32 2.95 2.98 3.03 2.93
33 6.54 6.57 3.15 2.96
34 7.21 2.95
35 6.65
36

37

38

39

40

41

42

43

44

45




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIANNNHEIVAD (Ra) VoIIANATHA C (um)
g 4 | V=225 m/min V=225 m/min V=225 m/min V=225 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm
1 2.59 2.52 2.55 2.54
2 2.61 2.54 2.57 2.56
3 2.64 2.56 2.59 2.58
4 2.66 2.59 2.62 2.60
5 2.67 2.60 2.63 2.62
6 2.69 2.62 2.65 2.64
7 2.70 2.63 2.66 2.65
8 2.72 2.65 2.68 2.67
9 2.72 2.65 2.68 2.66
10 2.74 2.67 2.70 2.68
11 2.75 2.68 2.71 2.69
12 27, 2.65 2.68 2.67
13 2.75 2.68 2.71 2.70
14 2.77 2.70 2.73 2.72
15 2.76 2.69 2.72 2.71
16 2.78 2.71 2.74 2.73
17 2.77 2.70 2.73 2.72
18 2.80 2.73 2.76 2.74
19 2.82 2.75 2.78 2.76
20 2.83 2.76 2.79 2.78
21 2.81 2.74 2.77 2.76
22 2.85 2.77 2.80 2.79
23 2.83 2.76 2.79 2.77




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIANNNHEIVAD (Ra) VoIIANATHA C (um)
g 4 | V=225 m/min V=225 m/min V=225 m/min V=225 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm

24 2.86 2.79 2.82 2.80
25 2.86 2.79 2.82 2.81
26 2.89 2.82 2.85 2.84
27 2.87 2.80 2.83 2.82
28 2.90 2.83 2.86 2.85
29 291 2.84 2.87 2.86
30 2.94 2.87 2.90 2.89
31 2.93 2.96 2.89 2.88
32 2.92 3.01 2.87 2.89
33 2.95 3.12 2.94 2.93
34 6.54 7.18 2.96 2.96
35 2.99 2.99
36 3.15 3.12
37 6.58 3.19
38 6.64
39

40

41

42

43

44

45




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIANNNHEIVAD (Ra) VoIIANATHA C (um)
g 4 | V=265 m/min V=265 m/min V=265 m/min V=265 m/min
i F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev
D=1.0 mm D=1.35 mm D=1.0 mm D=1.35mm
1 2.56 2.59 2.56 2.55
2 2.58 2.61 2.58 2.57
3 2.60 2.63 2.60 2.59
4 2.63 2.65 2.63 2.61
5 2.64 2.67 2.64 2.63
6 2.66 2.69 2.66 2.65
7 2.67 2.70 2.67 2.66
8 2.69 2.72 2.69 2.68
9 2.69 2.71 2.69 2.67
10 2.71 2.73 2.71 2.69
11 2.72 2.75 2.72 2.70
12 2.69 Y-l 2.69 2.68
13 2.72 2.75 2.72 2.71
14 2.74 Dneja] 2.74 2.73
15 2.78 2.76 2.73 2.72
16 2.91 2.78 2.75 2.74
17 2.95 2.77 2.74 2.73
18 297 2.82 2.77 2.75
19 3.05 2.85 2.79 2.77
20 3.14 2.91 2.80 2.82
21 3.19 2.96 2.82 2.86
22 6.54 5.89 2.85 291
23 2.96 2.96




MINTUNNNAMANNHENVRITUNAADS 11 1 ANAA

NaNSIANNNHEIVAD (Ra) VoIIANATHA C (um)

V=265 m/min V=265 m/min V=265 m/min V=265 m/min
F=0.24 m/rev F=0.24 m/rev F=0.3 m/rev F=0.3 m/rev

D=1.0 mm D=1.35 mm D=1.0 mm D=1.35 mm

24 3.11 3.05

25 6.32 6.56

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45
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1.

2. 3. 4.

10.
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1.Insert Shape

Symhbol

Insert Shape

H

Hexagon

Octagon

FPentagon

Souare

Triangle

Rhombic g0°

Rhombic 5°

Rhomhbic 75°

Rhomhic 50°

Fhombic 56°

Rhombic 35°

Trigon

Rectangle

Parallelogram 85°

Farallelogram 82°

FParallelogram 55°

Round

x| p|lx|lo|»|r|S|<|ZT|mMm|o|jo|A|wvw| 0|0

Special Design

YNl EEENE NSNS E S EE

2 .Normal Clearance

Symbol Mormal Clearance

A 3° E ;
e

B 5{&\ )

c ™ H ;

D 15° '-. ;
-

E 20° i ;
e R

F 25° ; ;
-y

G sﬂf ; ;

N 0° |

P 11° \,;

0 COther Mormal
Clearance

bdajor Mormal Clearance




3.Tolerance Class

' ii,
o
8 NN Triangularinser{with afacet
7 (Secondary Cutting Edge)
Telerance of Telerance of Telerance of
Symbol Nose Height Inscribed Circle Thickness
m (mm) @ d (mm) 5 (m)
A +0.005 +0.025 +0.025
F +0.005 +0.013 +0.025
c +0.013 +0.025 +0.025
H +0.013 +0.013 +0 025
E +0.025 +0.025 +0.025
G +0.025 +0 025 +0.13
d +0.005 H.053—H1.13 +0.025
K +0.013 H1.05— 4115 +0.025
L +0.025 H.053—H1.13 +0.025
M H1.053—+H1.18 H1.05—H1.15 +0.13
N H1.05—+H1.18 H1.05—+H1.15 +0 025
v H1.13— 4138 H1.08— 4125 +0.13
The surface of insert with * mark is sintered.
Detail of M Class Insert Tolerance
Tolerance of Nose Height m (mm)
D.I.C. |Triangular | Square Rhgslbic Rhgsmobic Rhg;bic Round
6.35 +0.08 +0.05 +0.08 +0.11 +0.16 -
9.525 +0.08 +0.08 +0.08 +0.11 +0.16 -
12.70 +0.13 +0.13 +0.13 +0.15 - -
15.875| +0.15 +0.15 +0.15 +0.18 - -
19.05 +0.15 015 +0.15 +0.18 - -
25.40 - +0.18 - - - -
31.75 - +0.25 - - - -
Tolerance of Inscribed Circle ®D1 (mm)
D.I.C. |Triangular | Square Rhgslbic Rhgsmobic Rhg;bic Round
6.35 +0.05 +0.05 +0.05 +0.05 +0.05 -
9.525 +0.05 +0.05 +0.05 +0.05 +0.05 +0.05
12.70 +0.08 +0.05 +0.08 +0.05 - +0.05
15.875| +0.10 +0.10 +0.10 +0.10 - +0.10
19.05 +0.10 +0.10 +0.10 +0.10 - +0.10
25.40 - +0.13 - - - +0.13
31.75 - 015 - - - 015




4.Fixing and / or for Chip Breaker

Metric
Hole Chip ;
Sybel AE Configuration Breakers Figure
One Countersink
T With Hole (40-60°) One Sided ERERVEr}
Cylindrical Hol
Q With Hole vinereal ok No [
Dauhle
; Countersink i
U With Hole Double Sided
(4']_6':'@:' E
; Cylindrical Hole
B Wyith Hole N Mo 7] gy
COne Countersink
H Wyith Hole (70-90°) One Sided ERERYEr}
. Cylindrical Hole
c Wyith Hole N Mo 1] gy
Dauhle
J With Hale Cauntersink Daouble Sided ]
(70-90°)
A With Hole Cylindrical Hole Mo BEERYET;
M With Hole Cylindrical Hole One Sided COYry
G With Hole Cylindrical Hole | Double Sided T
N Without Hole - Mo 17
R Without Hole - One Sided 17
F Without Hole - Double Sided C 7
X - - - Special Design




5.lnsert Size

Symbol Diameter

®|M| Y || LBl A cieieoam
0z 04 03 | 03| 068 397
L3 Ifs] i} 04 | 04 | OB 4 76
03 o9 (] oo | 05| 02 .86
] &.00
o4 11 ov 05 | 05 | 11 G.35
i} 13 09 og |07 | 13 794
g a.00
09 | 06 16 11 09 | 09| 16 9.825
10 10.00
12 12.00
12| 08 22 15 12 112 | 22 1270
19 | 10 19 18 | 15| 27 15872
16 15.00
19 | 13 23 19 |19 | 23 19.05
20 20.00
27 22 | 22| 38 22225
29 25.00
28 a1l 29 | 29| 44 25.40
31 a8 32 | 31| 94 21.75
32 22.00




6.Insert Thickness 7.Insert Corner Configuration

D [T [ | cowenesinm
00 Sharp Nose
*Thickness is from the bottam of the
insert to the top of the cutting edge. EE 0.03
V5 0.02
Symbol Thickness({mim) 01 0.1
51 1.39 02 0z
o1 1.9 04 0.4
TO 1.79 08 0.8
02 2.38 12 12
T2 2.78 16 16
03 318 20 a0
LK 3.97 24 2.4
04 4.76 28 28
05 6.35 32 39
o7 7.94 .
- - o Anah Round Insert
8.Cutting Edge Condition 9.Cutting Direction
Figure Cutting Edge Symbol Figure Hand Symbol
/| sharp Cutting Edges F * _
Right R
/| Round Cutting Edges E —
~J|Chamfered Cutting Edges| T ? Let L
:> Chamfered and Rounded g ?
Cutting Edges pa— . — Meutral M
Mitsubishi Materials omit the honing symbol.




10.Chip BreaKer

4 il ..
& 4 ; «
| @[ z = -8 = e W ﬁ\;ﬁ. W P
T “,HF/M“H g = _./..,_.,—m Q_m .;-.A—s 4
4 A p y
cém&ﬂm €] | .___L__m Aw#—mn/_ﬂ—
) N e
m "
S .......“._... »... o
B} )
& , :

5




BIANAY A KC

alternate symbols
i % i D" less
s:,.::‘;zl insert shape m[?;:gar:glle symbol|  hole shape of hole chipbreaksr shap:enziiélserts osgilrjf than 1/47*
5 Ej square a0 without wiithout BT BT N
T ﬁ triangular &0 R single sided | PR T2 T T R E
C 80 F double sided F
i) I A weithout F7EF2)] A
E rhambic M.PS oylindrical single sided ma W M
S {diamaond) L hale
F 50 GRZ double sided | P VAT G
M 86 w Ealrt I:..'dr_g_léggrica | without AT BT A
cle, - - e
W 3L T countersink single sided | AT AT M
W trigon 80 Q with | partly eylirdrical without A o]
haole, 40-50° —
H hexageonal 120 U double countersink [double sided PAE] G
o ) actagenal 135 B partly cylindrical | witheut | B A A
hiole, 70-90¢
P {7y |[pentagenal| e H eouritersink single sidedl | P2E720 LT M
L (I rectangular o0 C Early?%,l_lgi?)?rical without AT A
ole,
A el 85 1 double courtersink [double sided = €]
parallelo- -
E a5 gram- g2 ® spedal ® K
shaped
WK . 55
R O round - *Inch system only.
1. Shape 4. Insert Type
Example:
INCH C N M G 4
METRIC C N M G 12
Relief Angle Tolerance 5. Size
. . Code for metric cutting
N - 0° tolerances: apply prior to edge prep and coating inch D" 10y
o dge | th “L10
A- 3 [ theoretical diameter of the insert inscribed circle eage ‘eng
B - & 5: thickness inch mm |[C|D|R|[S]| T|V|W
c -7 B: See figures below.
P - 11" 1.2(5) | &322 | 3,97 5410403 |03 |Ds| - [ -
b - 15: E)\_ B 15i6) | 316 | 476 0 | 06| 0d |0 | 0| 08| 53
E— gg ) 187|732 | 556 | 05| 06|05 05| 00| 0e| a3
G- 30 B - | =6 6w |- |-Jos|-|-[-]-
) b 2 14 | 635 |05|07|06|06[11] 11|04
L_ 25 e | 7,94 |08 | 09|07 [OF[13] 13|08
D D= D=l =5 - |25 |80 | - |-Joa[-[-[-|-
tolerance tolerance talerance talerance 3 ¥ [ 052 [0of1M|00 |00 16| 16|06
class on "0D" on "B on 57 - A0 (100 | - -1 -] -] -|-
inch i inch mm inch i 35 e | 11,11 M1 11 j1af19|a
c +0010 | 0,025 | 20008 | s0012 | 2001 [ 20,028 - | 4721300 | - -2 -] -f -]~
H 0005 | £0,013 0005 | £0,013 oo 0,025 = 12 1270 N2l 1l izia) )iz o
= i = i = = 45 | o [1420 |14]17][14]14[24] 24 |00
E +0010 | 20,025 | £0010| £0,025 | +001 | £0,025 5 58 |1588 16| 1915 (15| 27| 27|10
G £0010 | 0,025 | £0010| 0,025 | 005 | 20132 - | &30 (1600 [ -] -6 -f-f-|~-
55 | MAs 1746 (17 (21 (17 [17[ 3030 11
1A i 005 0,13
522 tables at right. = = 6 | wa |1908 [19] 2310 [19]22[32]13
u See tables at right. +005 [ =013 _ 787 2000 | - [ -2 - =] -[-
7 T | 2222 27| 22| 22| 38| 3815
= JoEd | 2500 - |-l -] -| ==
g 1 2540 | 25|31 |25 (25| 44| 44 |17
10 1144|3175 2|3 3[40
- 1.260 | 32,00 - =-32-|-|-1-




3. Tolerance Explanation
symbal thickness
+ Tolerance on “D” + Tolerance on “D"
inch | mm | inch | mm
Class M-tolerance Class U-tolerance Class M-tolerance Class U-tolerance
S - 132 | 079
o Shapes Shape Shape Shapes - Shapes Shape Shape Shapes
& | To |.0 | 100 ST C o v s TaC D 5, T.C, D v 5 T&C
12| 01 | 116 | 159 R&W R&W
1.2 T1 | 564 | 198 inch| mm | inch [ mmc | inch | | inch | omme | inch | inch| mm | inch [mmo | inch | s | inch | mme | inch | o
15(3) 02 |332 (| 238 LAz 3,97 - - - - - - giaz| 397 - - - - - -
2 03 8 318 e | 4,76 - - - - e | 476 - - - -
25 T3 | &@2 | 397 732 5,56 73z | 556 - -
- : 002 | 0,05 —1— 003 | 008
3 04 | 316 | 476 14 | 6,35 002 | 0,05 | 002 | 0,05 [.003 | 006 14 | 635 ot | o1 = - Lo R EY
35 [ o5 [7m2 [ 556 mne| 7w Sie ]| 7,94 ' ’ - | -
4 06 114 635 348 | 9,52 38 | 952 007 | 018
5 07 | GA6 | T7a4 el 11N Me| NN - - - -
& ] £ 9,52 12 | 1270 .003 | 0,06 | .003 [ 0,06 | .002 | 0,06 [ 005 (0,13 1072 [ 12,70 005 [ 013 006 [ 015|010 | 0,25 [ .008 | 020
7 m [ 716 | 11,11 afe( 14,22 216 | 14,29 - - - -
2 12 w2 | 1270 5% | 1588 5 [ 15,82 - -
1146 17.45( 004 (0,10 | 004 | 010 | 004 | 010 | 007 (018 NAe| 1746 | 006 | 015 | 007 | 018 - - 01| @27
NOTE X 34 [ 19,05 3 [ 19,08 - |-
rich sizes in parentheses =
for “alternate symbok™ 78| 2222 LALRE - - - - 78 | 22,22 - - - -
O or E (under 14 inch "D"). 1 | 2540 - - - - |@10 |0.28 1 [ 2540 007|018 - - - - | M5 | 0328
114]31,75| 006|015 | - - - - 104 31,78 | oo | 020 - - - -
6. Thickness 5"
8.Hand of  9./10. Cutting Edge - 14&".1&5' e 16.Tip Style
7. Corner Radius "R€" Insert Condition or Chip '(a“t. I'Igne (optional)
: (optional) Control Features optiona
symbol corner radius 1
. . (optional) ,
inch mim inch mim sym bol | size sym bal | usage
%0 %0 0015 04 :F :harg_ — 10 10 D two-sided
T, in finishing " mini 4
0 o 004 o1 - FN finishing 1= 13 M mini tig
5 02 n0a 02 rﬁﬂNN medirt:_m neq at ive 20 0* MT multi tip
p =3 roughing negative "
1 04 1/64 0.4 UM universal neaative = =
2 0a 132 0s . FF finishing positive 30 30
P MP miadium positive : :
3 12 3f64 1.2 Y RF_ roughing positive .
1 16 116 16 i bing tmedliun 11./12./13. T-land width
- roughing heavy .
5 20 ks %0 —*= | _FW __finishina wiper (optional)
[ 24 3z2 24 L \\.ng‘u"a 'r:ned'i1um '-.\gper
7 2 64| 28 A5 medium sharp" symbol size
: R hirig wi
8 EF] 18 32 HE—Fiah posve AN 50 inch mm
- 00 round insert (inch) 11 in finishing
o o insert (mm) EF i? hit '.ffeedfchi?hmntrol M 0o -004 0,01
- round insert {mim) ultra-fine finishing
F Tight finishing 08 020 -008 0,02
MF medium finishing
hane anly

nedathve land

neqgative land plus hone

5
WMP-FE_medium positive

MG-F medium positive



BIANAY A GC

CNMG|12|04|08|- - |PF
1]z]a]a 4 B 7 FRIE 1z
C N M G[12[04[08|=[T[010[20
1]z]s[a] s [l 7 [ 10 11
1 Insar shaps 2 Inzert clesrance angle 4 Inzert type
o & |0 B |k c P A | o [
-5t T
k A SR O E O N Y e Y N
L - (1"
Sp=cic
s O |7 AP L5 |0 dhe | o Y
e [ @ N Ll . &
PoEIEd  ETTS |x L specildesin
T Tolerances = on & and o 5 Inzert skze = cuiting edge kength, fmm
e T C |0 R [8 [T v w]EK
W s Zocs d =Y =gEeR
] 0,12 0,05 - 20,157 £ mm licinen & E E =
L £0013 0,06 - 20,257 398 i =
E £0.025 0,025 ao7  |smae R
ares depending on the sks of A5 56 below, 50 -
586 |7ract o
.0 )
L 825 [1ae o | o7 1| N
Irecibed cirzle Tokrancs class 8.0 0
S T M u 8528 1" [ 1 [ oe | [ 18 [ 18 [ 08 [ 18
A7 10,0 10
o 120 121
556 _ ~ 127 [ 2 |18 |23 | 12 | = | = | os
.0 €05 00E <E:}> 16875 |58 18 15 | 15 | 27
.25 ; 160 1%
B0 1906 |24 18 1 | 18| =
2525 200 20
10.0 4 280 25T
12.0 +0, 05 +(.13 w 254 1" o5 o5n | 25
127 TL/ 3178 i
15675 a9 ee]
18.0 0,10 +016
19,05
0.0
250 .12 £0.25 , TFor naert shaps K (FMMX, KR anly the hearstical cutting edge length
254 I Inclcatas.
T SN P 1| Matilc bass design
2.0 | % Irch base daskon
For poeiive Ingerts 15 | vald Tor a shalp comen. See cutling sdge
condticn F. (Ficture &).




12 s 1200

& Irnsarthickness, 2 mm 7 Mesa radlus, § mm & Cutting sdge condition
F Sharn cutling edge
:
- ' E ER fraatad cutting &
: 1 e

0l a= 158 MO, 2= 02
T &= 185 04 = 04
02 s= 205 0ok = 0B T Meagative land
2 a= 218 12K= 1.2 E
T2 2= 267 1B = 1.6
0d s= 476 24 = 24
5 a= 556 K Daukde negathie lands
05 5= 638 3
07 a= T.04
e pw 852
10 8= 1000 8 E Maative land and ER traatad cutting sdge

& Handoftool

10 Charmferwidth, mm

11 Charmter angls

B 0 byh= 0,10

i

For rore Infomation, ses
code ksy oh page A&

15 N =15
20 yn =20

12 Mamrfacturars opton

The 150 code consats of nine symbols
Inchacrg & snd 2which am ussd cnly
whan required. in addiion the
rnanutasturar may #dd further o

ayTNbols &, 0.

- WF = Wipsar - inizhing
- PF = 30 P = finlshing
- PR = |50 P = roughing




22

09

10

I

D|C|L|N|R|25|25M|12]|=| 2
2 EH I £ | & T [ i 11 13
1 Couplingsze, mm 2 Clamping sysbem
L m Lioromant apho®
Iy = Coupling aiza G o M P ]
ene || Oy 251 B[ T3 T
SR
G5 Dhn =50 Top clamping [Top ard hole Top and hoks Hoka clamping Seraw clamping
— o fn=oa clarping A |clamping
U @oim
o
Corormant Caprbo®
3 Irsert chope 4 Holder syl
c E 1} :E A B o] E F =] H
i .ﬂ TE 4F o M= =1 1o
a
A7 O
J K L M R
[k TE "= oF [T 1nr i T
Ol A :ﬁ il
3 T u v ¥ A P
v W "
=T am e o = B By 17
a0 a
5 nsert clarance angk & Hand of tool T Shank relght, Smm
B c P A
= j’ B
E L] L
20 ¥
Fitagere 1o b preceaed by 0, 8.0, b= Bindicated by 03
E Feed  pne . Fesd
P P o descAption M A
11"
]
8 Shankwidih, &mm & A dimeredon, mm 10 Tl lergkh, & mm
Shark ool Goromant Capto®
" M =160
Po= 170
@ 1B
R = 200
& 250
4 T w240
= 350
Wom 40K -'|IJ|I'I'EII'EHIJI'I In mm
Itegera 1o b precedid by 0, 6. b =& W e 450 i digit)
Iredi Cartesd by W o SO0
¥ m Epacial
11 Cutting adgs ength, fmm 12 Manuachrers option 13 Clamping svatem caramiza
TN raa.llre-:l a8 lEmanitary
gymibed of rax 3 letharz may b= addad -2 ComTum® RS hokers for Insas with hole
b e 180 code, saparatad by a dash,
. ) W iorwiedge design.
i | ! -4 = COOTUM® B hokders Tor irss s without hok
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A Study on optimize factors for Turning Stainless Steel AISI 304

dszanu wsdien @3 deanauaz@iny 81anas
mMAATimnImgamnmI amAmnsmumnaas  awingasnalulainounatyys

Email : Prasan.san@hotmail.com

UNAnLa
1 A v aAda o

mfﬂUum@qﬂizmﬁl,ﬁaﬁﬂmuazﬂ'@umﬁ'aLLﬁJ‘smié'@]Laaumﬁﬂﬂﬁﬂ‘%aﬁu AISI 304 lasns
inifadenslusnenssfiani 3 ofie @a US, KC uaz GC anvmsaaideownannalisia e
Lﬁaﬂsl,‘*ﬁl,ﬁ@ﬁ@ﬂwﬂuﬁﬁﬁﬂizaﬂ%mwLLa:sl%ﬁunu@‘i'ﬂq@] lapmruaandslunsdns da anasiaa,
sanilan wazeanuanilon mMmienziraldnanmissnuuunInesasalsllsunsy MINITAB e
ANMANURUNUTVIAILLITAN 9 RONIHAATUEIN IMNHANMTANEINLT FAudsAdINaFaMINGS
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Abstract

The objectives of this research aim to study and develop factor of machining process
with AISI 304 material. The three types of insert carbide US, KC and GC were used for cutting the
stainless Steel. The experiments were also performed to confirm the efficiency and least cost of
machining process. The cutting speed, feed rate and depth of cut were investigated. MINITAB
program was used to analysis relationship of parameter in experiment. The cutting speed shows
high effect to product, feed rate and depth of cut shows negligible effect to product. In the case of
cost of manufacturing, KC has been found lowest cost 34.23 Bath/piece, US 34.40 Bath/piece and
35.30 Bath/piece, respectively. Moreover, KC insert carbide has shown optimum low cost and less

time of manufacturing.
Keywords: Tool life, Insert Carbide, Stainless Steel AISI 304, Cutting Speed, Feed, Depth of Cut
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