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2.1 Munihea 2 4@
Y

2.2 MNNUAD

23713 UA

faen
A3EORIT oo A = Solid
AFNROENTE B = Surface
A3NRVOFNTE e C = Create

o 1 dy o A A o Y
3. le’]J@ﬂﬂ’J”IiJTiiJ”IfJGlJf’NﬂWl@1ﬂuﬂ1ﬂ@]3lﬁ@ﬂ‘ﬂﬂ1ﬁuﬂ1‘ﬁ (7 AZLUN)

..3.1 Feed rate #3180
...3.2 Plunge rate HINED
...3.3 Retract rate #3180
....3.4 Retract ¥u1004
...3.5 Feed plane #1184
...3.6 Top of stock Y1189

...3.7 Depth #3189

A = 3zozmsdloufaduam

B = A32MUANNANMIFATUIIUYBA Tool

C = AN IMstloudaues Tool HUMAY — Z
D = 5282119994 Tool AoUAANUATEAUAINY
E = 13 9m36n Tool UL +Z

F = anui3amstloudaued Tool tunU X, Y
G = ANMUBEITOUMINYUVBINAITL

H=13282n138NU04 Tool
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2.1 gasmunens1douauna (Feed rate)
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gosanuiiilazam v = f, xnxz

4 < ) @ 1
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3 . Yq 91 g 4 o
VUM (Dril)) sV, 1Manii = 70 m/min, A1 f= 0.2 mm/rev

nalumsgiinau 60 i
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Step Toolpath Tools Parameters
1 Contour 1. End Mill Holder = Feed rete =
- 012 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a ALl =
- Material : HSS | Shoulder = Max a, NAL1=
Flute = Depth =
2 Pocket 2. End Mill Holder = Feed rete =
- © 10 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a, NAT04 =
- Material : HSS | Shoulder = Depth =
Flute =
3 Drill 3. Center Drill#3 Holder = Feed rate =
- @10 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS | Shoulder =
Flute =
4. Twin Drill Holder = Feed rate =
- © 10 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS | Shoulder =
Flute =




Yoyamamaiia

Tool Type : End mill

Material : HSS

HUBIAYY eD.| £ | &, | L |oDs
GSX 40100C-3D 10| 30| 40| 40 4
GSX 40150C-3D 15| 45| 5§55 40 4
GSX 40200C-3D 20| 60| 70| 40 4
GSX 40250C-3D 25| 75| 85| 40 4
GSX 40300C-3D 3.0/ 9.0 105 50 6
GSX 40400C-3D 40| 120 135| 50 6
GSX 40500C-3D 50| 150 170 | 50 6
GSX 40600C-3D 6.0 | 180 | — 50 6
GSX 40800C-3D 80| 240 — 70 8
GSX 41000C-3D 10.0 | 800 | — 90 10
GSX 41200C-3D | 120 36.0 — 90 12
GSX 41600C-3D | 160|480 — | 110 | 16
GSX 42000C-3D | 200|600 — | 120 | 20

d’ . . o %
NA : Sumitomo Electric Hard metal (ﬂigmﬁll‘ﬂ g) 1NA
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© g
. ' <
> Qeulumsiauusii (HSS End Mill) = -
Cutter Aluminium Brass Steel 600 N/mm’ Cast Iron Bronze
Diameter Speed Feed Speed Feed Speed Feed
(W3.) Goua) | (u/anf) | Gewann) | wu/af) | Geuann) | (uu/ui)
3 6000 70 3000 35 1900 22
4 5000 80 2500 38 1500 25
5 4000 92 2000 46 1300 32
6 3000 140 1500 70 950 45
8 2450 190 1200 97 750 57
10 2000 216 1000 107 625 64
12 1500 254 750 127 475 84
16 1200 254 600 127 375 84
20 1000 229 500 114 300 76
AAL1 | AWAN a 2.5Dc
ANNAN a, 0.03Dc
AA3ed | ANMAN a 0.1Dc 0.2Dc

fan : https://www.Siamcnemachinery.com/webboard/index.php?topic=1976.0



https://www.siamcncmachinery.com/webboard/index.php?topic=1976.0
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Yoyamamaiia

Tool Type : Center Drill Material : HSS

60" Type JIS1 90" Type JIS1

- (][
& >
e SR S o o

CT03-06-3874 0.7 0.7 35 35 0.7
CT03-06-3876 1 1 4.0 35 13
CT03-06-3878 15 15 50 40 1.6
CT03-06-3880 2 2 6.0 45 21
CT03-06-3882 25 25 8.0 50 286
CT03-06-3884 3 3 10.0 55 32
CT03-06-3886 4 4 120 66 42
CT03-06-3888 5 5 14.0 78 5.3
CT03-06-3890 6 6 18.0 a0 6.3

flan http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html



http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html
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Tool Type : Twins Drill

Yoyamamaiia

Material : HSS

l 24
3 = S
3y
o |e £ Al
- L -
@ Dc @ Ds A AUY1I (mm)
¥o3U
(mm) (mm) L 1
5 5 MDW 0460 61 25
6 6 MDW 0560 65 27
7 7 MDW 0660 73 33
8 8 MDW 0760 78 36
9 9 MDW 0860 82 38
10 10 MDW 0960 87 41
11 11 MDW 1060 93 45
12 12 MDW 1160 100 47

4‘ ) @ <3 (% . [ 9
> Laau"lmn1§ai]1$uu$u1 (Ve : 9913 1399@ m/min, f: a5 1M stlou mm/rev)

“:;:g;ﬁ::“ wianiiy [ wianwalu AUOMAE AFA wlnvsE
oD. (mm) (~200HB) | (~300HB) ‘ (’VE?QOHB) (FC250)
Ve 30~70 30~70 10~40 40~70
= f 0.10~020 | 0.10~0.20 0.06~0.12 0.15~0.25
g Ve 40~100 |  40~100 15~55 40~70
=2 f 0.15~025 | 0.15~0.25 0.08~0.15 | 0.15~0.30
ve | 50~130 | 50~130 15~60 |  50~80
=12 f 020~035 | 0.20~035 0.10~0.20 | 0.20~0.35
Ve 60~140 ~ 60~140 2060 | 60~100
i f 0.25~035 | 0.25~0.35 | 0.10~0.20 0.25~0.35

1301 : Sumitomo Electric Hard metal (ﬂszmﬁ"lm g) 9109
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AN woly | Usvilys

(10) @) ) 3)

1 VUIA End mill g 12 mm

2 N Parameter End mill @ 12 mm

3 V1A End mill g 10 mm

4 f1 Parameter End mill ¢ 10 mm

5 VUM Center drill Nominal size 3

6 fi1 Parameter Center drill Nominal size 3

7 VYU Twins drill o 10 mm

8 N Parameter Twins drill o 10 mm

a oa <] A o
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o v
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. Copy 9. Crete

fl. Move 4. Rotate

v
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2 ' 1 1 < {
4. myadunmauau 3 Tamdalane lliidseIddenazGanga

f). Create 9. Surface

f. Solids 4. Primitives

5. gaguinudunaanvuiomylalunim

7' Dupiay

H v 1 o A A A o
6. %uﬂﬂuﬁ1hﬂ]@1@ﬂ@1ﬂuﬂﬂﬂ1ﬂﬁﬂﬂlﬂiﬂﬂh@ﬁﬂ
f. Create / Solid 9. Create New Tool

. Toolpaths / Contour 3. Machine Type / Stock up
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7. dwdenaude lavuedamsasaldsunsumadusuihanii
. Drill 9. Face

f. Pocket 3. Surface

8. NALABN Tool bar 1ATNTBUAUNUI Operation Manager INDQNUAUNA
n v, @

-
fl. LD J. =
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- Post G-Code

Y

[ a9 a2 v A A o Y o A
2. fmm@’mﬁiwmwwmmmnmmafmmwu@iw (3 AZLLUYU) IGLI)
Y o Aaa 9 < .
2.1 NMNYUINA 2 WA AINAWYAA...... Coeeeeei A = Solid
9 ]
2.2 MNNUAD ad e, Boooooiiiiii, B = Surface
2.3 7N 3 1@ A5 A C = Create
o 1 dal = A o Y

3. VBNANUNIIEVIIae 1Hlandudennmviuald (7 AZLUN)

..F..3.1 Feed rate 11899
..C..3.2 Plunge rate Hue
..E..3.3 Retract rate H11894
..H..3.4 Retract H11004
..A..3.5 Feed plane ¥111894
..D..3.6 Top of stock NI

..B..3.7 Depth M09

A = szuuloufaduaiu X, Y

B = A32UANUANMIFATUIIUYBA Tool

C = AN stloudaveq Tool HUMAY — Z
D = 5282119994 Tool AoUAANUATEAUAINY
E = Aw391560 Tool ALLAAMNY +Z

F = Au59mM3iloudaved Tool MUY X, Y
G = ANMUBEITOUMINYUVBINAITL

H=13282n138NU04 Tool
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T:bt's ses Fadius 100.0 % 100 Fradius 100.0 5% 100
Linking Parameters |
o Hame / Ref. Paints Eiesy S0 Sweep 00
""" Helix height i b
----- Arc Filter / Tolerance = oo Helix height 0.0
----- Planes [WC5
_____ Eoolant[w ) =[]0z entry point Uze point depth [ Use exit point Usze point depth
< | m | » [T Enter an first depth cut anly [ Exit on last depth cut anly
Quick View Settings ] Plunge after first move [ Retract before lazt move
Todl T FAT i = [] Overide feed rate | 352125 [ Overide feed rate | 3.59125
Tool Diameter 10 I )
Comer Badius 0 [ Adjust start of contour [ Adiust end of contour
FeedRate 358125 E Length 750 % |75 E] Lergth 750 %75
Spindle Speed 3500
Coolant it i (@ Estend Sharten (@ Extend Shorten
Tool Length 20

MNN 6.11 Llﬁﬂﬂﬂ1iﬂwﬂﬂ1§ﬂ1iL“ﬁH-@6ﬂﬂJﬂQﬂﬂﬂfTﬂ

'
v A
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Enter/exit at midpoint

in closed contours (2) WNeDe h-penfiganenasveudulle
Entry (3) e jluuumsding Uszneudie
Y
Perpendicular Wede maaannnuduseugll
= 9 o v W 9y
Tangent Wiete mahdudanudusougll
=®X A o 9 o Ao 1A
Gouge check (4) WD Budumsin-oenueInonnANAILTLIAN
. = o v
Exit (5) M09 31luuumseenvesasnia Usznauaiy
Y
Perpendicular Wuede MyvenaInINAUduse U3l
Tangent Wede myvenduAanudusouz

v

o )] A Y o oAy A A AR ' ' o
mInamuduseusiminEuduiaiidusougiidenenniiFununisaiu bignia

(%

= I J [ A [ A o @
Hanvazumswzsee A9n1nn 6.12 ﬁiyw’laﬂﬂmgllmmiﬂﬂﬂ'ﬁ!WNﬁ]']ujujuﬁﬂllﬂ'liﬂﬂ

auidusougl Ao a9 Multi Passes (1)

{ @ Y
ﬂ]Wﬁ 6.12 meﬂiy’ﬁWmiﬂmmmmﬁu‘mugﬂ

4
¥ A

11 : AnAAT auaue, 2559
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Multi Paszes

& Cut

----- Toolpath Type
----- Tool
----- Halder

Parameters
Depth Cuts
Lead [n/Out

& Break Throuagh

B Linking Parameters
Home / Ref. Paints

----- Arc Filter / Tolerance
----- Plares [wCS)
----- Coolant

.—»Finish

—»Hough
Murnber 3
Spacing a

Murnber 1

Spacing (IR
'—bMachine finizh paszes at

() Final depth @ Al depths

[ Keep toal dovn

MW 6,13 ndasmstamsnuTIIUIUTUMINamNdusou1l

Multi Passes (1)
Rough (2)
Number
Spacing
Finish (3)

Machine finish passes at (4)

11 : AnAAT AN N, 2559

Final depth

All depths

Wee Manauseumudusou;lvalesou
= @ Y

nIEDI MINAYeNy Usznouaie

Wlﬂﬂﬁﬂ UIUIUTDUNAT L
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U N1TINADSIDYA
=3 % = o d' =

Dy Msnaazeanszinanuaniuula

(% v

= U A = 9
HUWOI AINITNANITSAUANNANTANY

QJ?LII =2

WUBDI AINTNANNNTEAUTUANNANNANEI

v 9 ' 1
MW 6.14 ndasruanuienanudusouziUalemde Multi passes

=
Ny :

4
v A

ANAAT AUIEND, 2559
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msmvuaanuanlunisna aani Linking Parameters (1) ‘ﬁLinking Parameters

uenMINMuUAANUANNALE I UAMIANNGITZEzINUBUATONBAA AR IN5Tlou

A A A o 2 A A o A
FEUIU X, Y U TONNOAAgN VULV HININTU ANINN 6.15

LAL= R

Toolpath Type
Tool
Haolder

[ Cut Parameters
b Depth Cuts
: Lead InOut
i Break Thiaugh
: Multi Pazzes

- ¢ Tabs
inking FParameters
Home / Ref. Points

Arc Filker / Tolerance
Flanes [WCS)

e Coolant

1| [ | F

I —‘-EI Clearance. . RO.O

(@ Absolute Incremental

Uze clearance anly at the

@ e | 250

() Abzolute @) |ncremental

10.0

Feed plane...

) Abzolute @) |lncremental

Cuick View Settings

Top of stock... [ 00
@ Abzalute () Incremental

Tool Diameter 12
Comer Radius 0
Feed Rate h37
Spindle Speed 1730
Coolant [
Toollength 75

Toal 16. FLAT EMN »

m

- M

Wi

() Abzolute @) Incremental

. ’ .
MNN 6.15 nanaFuumsnanudusonUfiemde Multi passes

Parameter (1)
Clearance (2)
Retract (3)
Feed plane (4)
Top of stock (5)

Depth (6)

V1 : ANAAT ANEAND, 2559
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3. Mmaa3dsunsumafuaz

Y 1
nmsad e Tdsunsumadmaizduaiu (Drill) Tasldrsnamioasrega (Point)

J o o ] ! o
@lﬁ\?ﬂqﬂﬁuﬂﬂa'NGU6\1'3\1ﬂa1]611!ﬂ’lﬁﬂ’lwuﬂﬁ’]l!ﬁuﬂﬂl@ﬂﬂ’]ﬁlﬂ’lz u@ﬂﬂ’lﬂﬁﬂﬂﬁ’]u’]ﬁﬂﬁl%}

Y v 0 ' a 0 2y v P
mui’a‘ugﬂmmwﬂaw GluﬂTﬁﬁﬁ?ﬂﬂﬂ@]?tlﬂuﬂﬂlﬂﬂﬂﬁl*ﬂ'}% ﬂﬁ@*ﬂgﬂWﬂuﬂﬂqﬂlﬂﬂﬂqﬂ NG

U

M3 1Usunsumadumiziaon 110 Toolpaths, Drill #9911 6.16

lToolpath?] Screen  Settings |¥] Drill Point Selection P
W e
@ FBM Mill... = .
I Entiti
[@ Contour.. M
‘l&!i_:) Drill... I:> Window Points )4—.
I Pocket... Mask on &rc
@ Face. Diameter: 20.0
Tolerance:  0.02
[ Subprograms... ] [ Last J
[ Soting. |[ Edt. |

MW 6.16 taaInmsITgmsihaumsadamafumz

Select drill points (1)
Automatic (2)
Entities (3)

Window Points (4)

' P
N : ANAAT AULTUD, 2559
=2 A ]
HHIYO LAaDNIANABINITLIE
= A v A
HUYON La@ﬂ!lﬂﬂﬂﬁjuuﬁ
= A Yy
HUYON La@ﬂ’ﬂ’]ﬂlﬁuﬁﬂ‘ﬂgﬂ

=2 A A A
HUYON La@ﬂiﬂﬂﬂTiaTﬂﬂi@Uﬁlﬁaflllﬂﬁf’)ll

M3a319TU5UATUMUAURILAIAIFS Toolpaths, Drill §3@1u1509AN5IALINY

Y A ~ [ ~
gﬂLLUUﬂWHi]W%llﬂ@ﬂ Iﬂﬂlﬁﬂﬂ“ﬂ Cut Parameters ANNINN 6.17



B 2D Toolpaths - Drill/Circles Simple drill - no peck

LT

Toolpath Type
Tool
Holder

Cut Parameters

- Linking Parameters
@ Tip Comp
Home / Ref. Points

Planes [(WCS)

b
U, Diil/Counterbore
o8, Peck Dril
oY, Chip Break

o¥; Tap

o). Bore #1 (feed-out)

L.,'.u Bare #2 (stop spindle, rapid out)
o)., Fine Bore (shift)

Y. Rigid Tapping Cycle

oY, Custom cycle 9

oY, Custom cycle 10

oY, Custom Cycle 11

A Drill/Counterbare

M 6.17 uaasgiuuy Tlsunsumaaumeg

11 : ADAAT AN N, 2559
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. { ) ' ¥ ¢ '
Drill / Counter bore ¥iN 85\1 R ‘ﬁ ?J ﬂ')'lllﬁ NUDINI 13 VOAUd UN mgfua NANADNTITU

. { 1 1 9) 1 J
Peck Dirill ﬂﬂJ'lfJﬁﬂ ﬂ'liﬁ]'lggﬁiﬂ’ﬂﬂﬁﬂiﬂﬂﬂ’ﬂ 3 IMUBDIAUFAUNIUFUINAN

1 9 [ < =1
ﬂf’Jﬂﬁ'ﬂuGlﬂflfmgﬁﬁﬂllsllﬂllaglﬂuﬂ?

1 J 1 1 o
Chip Break WBD M3ZgNNANANNINNT 3 UBUdUATUgUINaIS

ARNANUUMIHNIAYITY N

= o = 9
Tap MU0 Mariunagd luge / v
Bore#1 WUBDI MI1ZFNTIMUA Feed Out Tumaudiue
| . s g
Bore#2 WUBDI MIIZFNMUUANTHIAINAIIY MTIAGEUTDNIG)

adluTlsunsumaaumy
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# 2D Toolpaths - Drill/Circles Simple drill - nopeck

F ’ H m [ | Clearance... | ;SU-U
@ &bsolute Ihcremental
"""" Toolpath Type | ] Use clearance only at the
"""" Tool start-and end of operation
-------- Holder
------ ~ Cut Parameters
=@ Tip Comp
i Home / Ref. Points
------ - Planes (WCS)
""" S -
-------- Canned Text
-------- Misc Values (") Absolute @) Incremental
= Asis Control
i fyis Combination
i Riotary dwis Control 1 e
Top of stock... | 0.0
© Absolute () Incremental
Quick View Settings
Tool 10. CENTER . »
£ -2
Tool Diameter 10 m 9
Comer Radius 0 (") Absolute @ Incremental

FeedRate 1145 E
Sub
Spindle Speed 1145 [ Subrogram _
Coolant off e Abzolute @) [ncremental
d‘ [ d' v =
MNN 6.18 Llﬁﬂ\‘lfﬂi"I]ﬂﬂTiLﬂfJ’Jﬂ']Jﬂ’ﬂllaﬂgﬁng
H '
N1 : ANAAT FNLaND, 2559
= 1 o 1 dg!
Retract U A UHUINTINVUUBD Tool

' o ! Qy 1
Top of stock ﬂlﬂﬂﬁ\i ALK VIGIFAVDITUITUND UG

Depth HUBD9 AIANANNTY

2’/ 1 = 1 ~ 9 A 1 k) 2
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¥ ' 2D Toolpaths - Drill/Circles Simple drill - no peck

VHH

~~~~~ Toolpath Type

----- Tool

----- Holder

----- Cut Parameters
=+« Linking Parameters

[¥] Tip Comp
At Tool diameter  10.0

Breakthrough 0.25
amount ’

""" Flarees (WE3) Tiplengh 50
----- Coolant
----- Eénned Text | Tiniangle 90.0
~~~~~ Misc Values

e s Contiol

Y

MW 6.19 ternanssaslaeaena Ul IZNEgFUIY

Tool diameter
Breakthrough amount
Tip length

Tip angle

4
¥ A

11 : AnAAT autaue, 2559
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e vinarduruguinanaenaiu

: : 2
MUY 520 NYAIDADNAIIUIIZNZ YT U
nede ANvelaigaenaiu
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2. N9 Filter T0IUDARN VU0 oot (1 ALUY)
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v A Ao v o i A o X
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U
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E. AUMIVUIANUDINIINNINUA

] 9
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. Top of stock IV oo,

—_
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luaun 6.1

351 : oonuuuLazranaeTUsunTuROUNINDS SHaI¥1 3102 - 2005
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_ | J_1_1
I I I
Chamfer 1.5x45°
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b o
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luesenliaanu luaun 6.1

a a a 4
%1 : ’a’ammuuazwa@ﬁ”wiﬂmﬂimaummm

Yo : nuadTlsunsumadunaanudusougll

SHaI¥1 3102 - 2005

Step Toolpath Tools Parameters
1 Contour 1. End Mill Holder = Feed rete =
(Outside) -0 12 mm. Overall = Spindle Speed =
- No. of flutes : 4 Shank Dia = Max a, nall =
- Material : HSS Shoulder = Max a, nal1 =
Flute =
2 Drill 2.Center Drill#3 Holder = Feed rate =
-0 10 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS | Shoulder =
Flute =
3. Twin Drill Holder = Feed rate =
-0 10 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS | Shoulder =
Flute =

vanenya 19115003 uA11IUAT Parameter NOULAUUAUA Feed rete 112z Spindle Speed

A o Y A ~ o
mummmmllﬂi]1ﬂqmmamummzuﬂumiw
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Step Toolpath Tools Parameters
3 Contour 4. End Mill Holder = Feed rete =
(Inside) - © 10 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a ALl =
- Material : HSS | Shoulder = Max a, NaLT =
Flute = Depth =

vanenya 19195003 uA11HINA1 Parameter NOULANUABUAT Feed rete 1182 Spindle Speed

A o Y A P~ o
Gnlﬂ/'lﬂ'lu’)mhlﬂi]'lﬂq%ﬁﬁi@ﬁ’lﬂﬂuugu'lclu@ni'l\‘l



Yoyamamaiia

Tool Type : End mill

Material : HSS

HUBIAYY eD.| £ | &, | L |oDs
GSX 40100C-3D 10| 30| 40| 40 4
GSX 40150C-3D 15| 45| 5§55 40 4
GSX 40200C-3D 20| 60| 70| 40 4
GSX 40250C-3D 25| 75| 85| 40 4
GSX 40300C-3D 3.0/ 9.0 105 50 6
GSX 40400C-3D 40| 120 135| 50 6
GSX 40500C-3D 50| 150 170 | 50 6
GSX 40600C-3D 6.0 | 180 | — 50 6
GSX 40800C-3D 80| 240 — 70 8
GSX 41000C-3D 10.0 | 800 | — 90 10
GSX 41200C-3D | 120 36.0 — 90 12
GSX 41600C-3D | 160|480 — | 110 | 16
GSX 42000C-3D | 200|600 — | 120 | 20

d’ . . o %
NA : Sumitomo Electric Hard metal (ﬂigmﬁll‘ﬂ g) 1NA




281

© g
. ' <
> Qeulumsiauugii (HSS End Mill) = -
Cutter Aluminium Brass Steel 600 N/mm’ Cast Iron Bronze
Diameter Speed Feed Speed Feed Speed Feed
(W3.) Goua) | (u/anf) | Gewann) | wu/af) | Geuann) | (uu/ui)
3 6000 70 3000 35 1900 22
4 5000 80 2500 38 1500 25
5 4000 92 2000 46 1300 32
6 3000 140 1500 70 950 45
8 2450 190 1200 97 750 57
10 2000 216 1000 107 625 64
12 1500 254 750 127 475 84
16 1200 254 600 127 375 84
20 1000 229 500 114 300 76
AAL1 | AWAN a 2.5Dc
ANNAN a, 0.03Dc
AA3ed | ANMAN a 0.1Dc 0.2Dc

fan : https://www.Siamcnemachinery.com/webboard/index.php?topic=1976.0
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Yoyamamaiia

Tool Type : Center Drill Material : HSS

60" Type JIS1 90" Type JIS1

- (][
& >
e SR S o o

CT03-06-3874 0.7 0.7 35 35 0.7
CT03-06-3876 1 1 4.0 35 13
CT03-06-3878 15 15 50 40 1.6
CT03-06-3880 2 2 6.0 45 21
CT03-06-3882 25 25 8.0 50 286
CT03-06-3884 3 3 10.0 55 32
CT03-06-3886 4 4 120 66 42
CT03-06-3888 5 5 14.0 78 5.3
CT03-06-3890 6 6 18.0 a0 6.3

flan http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html
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Tool Type : Twins Drill

Yoyamamaiia

Material : HSS

l 24
3 = S
3y
o |e £ Al
- L -
@ Dc @ Ds A AUY1I (mm)
¥o3U
(mm) (mm) L 1
5 5 MDW 0460 61 25
6 6 MDW 0560 65 27
7 7 MDW 0660 73 33
8 8 MDW 0760 78 36
9 9 MDW 0860 82 38
10 10 MDW 0960 87 41
11 11 MDW 1060 93 45
12 12 MDW 1160 100 47

4 3 o @ S o . o
> eulumsimziouzain (Ve : 605159609 m/min, f: 90515101 mm/rev)

“:;:g;ﬁ::“ wianiiy [ wianwalu AUOMAE AFA wlnvsE
oD. (mm) (~200HB) | (~300HB) ‘ (’VE?QOHB) (FC250)
Ve 30~70 30~70 10~40 40~70
= f 0.10~020 | 0.10~0.20 0.06~0.12 0.15~0.25
g Ve 40~100 |  40~100 15~55 40~70
=2 f 0.15~025 | 0.15~0.25 0.08~0.15 | 0.15~0.30
ve | 50~130 | 50~130 15~60 |  50~80
=12 f 020~035 | 0.20~035 0.10~0.20 | 0.20~0.35
Ve 60~140 ~ 60~140 2060 | 60~100
i f 0.25~035 | 0.25~0.35 | 0.10~0.20 0.25~0.35

1301 : Sumitomo Electric Hard metal (ﬂszmﬁ"lm g) 9109
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maguuuinHameunrIen 6.1
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1. isesieaanldlumsadeldsunsumaduna a31e'ld 2 95 As (2 aztuw)

A A A o ~ v .
1.1...1aenn3033eAnInna] ¥ Y (Select Library Tool) ....
1.2... a31n30310Aal1H AAN (Create New Tool)...............
. A A o = v A A o oA y v
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Material : Aluminium

Y
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9 a @ =
43 ainllsunsumuaunanguiiny
4.4 a$aldsunsumaaumie

45 adldsunsumaAunaauyy 1 x 45°

Torauonuz
Ay 1 9 A Ao d Y
1. AUAUYUIA Tool LALA1 Parameter 310 TUTDaMAUNAtANTAzon 1
2. 14#1d3 Toolpath contour a3 19 T1)sunsumaAuiaamdusenzl
Yo o . ] A
3. 191a4 Toolpath drill @319 TsunsuMaAUIL]

4. 193 Toolpath pocket @519 T sunsUMUAURANGY

nalumsdfoaau : 50 i
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luesenlinanu luaun 6.2
391 : ponuuVLazNaaale TSN UABNN AADS SHaI¥1 3102 - 2005

A Y] a o
FOIIY : QTL!’ET?NITJ?LLﬂill”V]Nmuﬂm/TQil 1

Step Toolpath Tools Parameters
1 Face 1. Face Mill Holder = Feed rete =
-0 0D 40 Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Depth =
- Material : HSS | Shoulder =
Flute =
2 Contour 2. End Mill Holder = Feed rete =
-0 12 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a nALn =
- Material : HSS | Shoulder = Max a, NAL1=
Flute = Depth =
3 Pocket 3. End Mill Holder = Feed rete =
- @ 8 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a, nALT =
- Material : HSS Shoulder = Depth =
Flute =

vanenyn 19195003 uA11IUAT Parameter NOU LAIAMIUIUAT Feed rete 148 Spindle Speed
—

§y o = EA Y ' 1o
1H00A31U32A9 (Ve) = 500 m/min 91NUUIA8UAT Feed rete 1A% Spindle Speed AMuNMUIN

Y A A o
ulﬂﬁnﬂq@]iﬂif]ﬁ'lllﬂ!lugu']ﬁl,uﬁ'ﬁ'lﬁ
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Step Toolpath Tools Parameters
4 Drill 4. Center Drill #3 Holder = Feed rate =
- ¥ 10 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS Shoulder =
Flute =
5. Twins Drill Holder = Feed rate =
- 012 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS Shoulder =
Flute =
5 Chamfer 6. Chamfer Mill Diameter = Feed rete =
- ©¥0D373 Holder = Spindle Speed =
- No.of flutes: 2 | Overall = Width =
- Material : Shank Dia = Depth =
Carbide Shoulder =
Flute =

vanenvi 19115005 uAUIUAT Parameter AOU LAIAIUIUAT Feed rete 118 Spindle Speed

Y 3 o S { 1 { o
1Ho0A3 1390 (Ve) = 500 m/min 9NUUIA8UAT Feed rete 1A Spindle Speed MUNMIUIN

Y A A o
ulﬂﬁnﬂq@]iﬂif]ﬁ'lllﬂ!lugu'lﬁl,uﬁ'ﬁ'l\?
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Tool Type : Face mill

Yoyamamaiia

Material : Carbide

sm‘uﬁ 1
i 100 ) &
L 60 Jo 40 |
?
v
i ﬁ ue (N8.) | uu
i oD, | ¥wu
1 30 3
1 40 4
2 30 3
2 40 4

A v °
> Nau"lmmsnﬂmmzm

S0l %aa £ [dnsuSadia| dnstllan [mowdnds
’ 2| (w/un) | (us/unf) | (aw))
mannied | ~ | 40015001 ~025 <4
N2l :
wmansau | O |120~180/0.1 ~025| <4
mAnuNA | A | 60~100(0.1 ~025| <4
aunuiad afial O | 120 ~180 0.1 ~0.25| <4
manuan | O | 60~120/0.15~03 | <4
300 ~1,000/0.1 ~03 | <4

agdiliiay | O

301 : Sumitomo Electric Hard metal s ginel'ln g) 91NA

HUUN 2
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Tool Type : End mill

Material : HSS

HUBIAYY eD.| £ | &, | L |oDs
GSX 40100C-3D 10| 30| 40| 40 4
GSX 40150C-3D 15| 45| 5§55 40 4
GSX 40200C-3D 20| 60| 70| 40 4
GSX 40250C-3D 25| 75| 85| 40 4
GSX 40300C-3D 3.0/ 9.0 105 50 6
GSX 40400C-3D 40| 120 135| 50 6
GSX 40500C-3D 50| 150 170 | 50 6
GSX 40600C-3D 6.0 | 180 | — 50 6
GSX 40800C-3D 80| 240 — 70 8
GSX 41000C-3D 10.0 | 800 | — 90 10
GSX 41200C-3D | 120 36.0 — 90 12
GSX 41600C-3D | 160|480 — | 110 | 16
GSX 42000C-3D | 200|600 — | 120 | 20

d’ . . o %
NA : Sumitomo Electric Hard metal (ﬂigmﬁll‘ﬂ g) 1NA
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© g
. . : @
> eulumsfanuuziin (HSS End Mill) o ! -
Cutter Aluminium Brass Steel 600 N/mm’ Cast Iron Bronze
Diameter Speed Feed Speed Feed Speed Feed
(W3.) Goua) | (u/anf) | Gewann) | wu/af) | Geuann) | (uu/ui)
3 6000 70 3000 35 1900 22
4 5000 80 2500 38 1500 25
5 4000 92 2000 46 1300 32
6 3000 140 1500 70 950 45
8 2450 190 1200 97 750 57
10 2000 216 1000 107 625 64
12 1500 254 750 127 475 84
16 1200 254 600 127 375 84
20 1000 229 500 114 300 76
AAL1 | AWAN a 2.5Dc
ANNAN a, 0.03Dc
AA3ed | ANMAN a 0.1Dc 0.2Dc

fan : https://www.siamcncmachinery.com/webboard/index.php?topic=1976.0
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Yoyamamaiia

Tool Type : Center Drill Material : HSS

60" Type JIS1 90" Type JIS1

- (][
& >
e SR S o o

CT03-06-3874 0.7 0.7 35 35 0.7
CT03-06-3876 1 1 4.0 35 13
CT03-06-3878 15 15 50 40 1.6
CT03-06-3880 2 2 6.0 45 21
CT03-06-3882 25 25 8.0 50 286
CT03-06-3884 3 3 10.0 55 32
CT03-06-3886 4 4 120 66 42
CT03-06-3888 5 5 14.0 78 5.3
CT03-06-3890 6 6 18.0 a0 6.3

flan http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html



http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html
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Tool Type : Twins Drill

Yoyamamaiia

Material : HSS

gl
T - o
3y
o |e ) Al
- L -
@ Dc @ Ds A AUY1I (mm)
¥o3U
(mm) (mm) L 1
5 5 MDW 0460 61 25
6 6 MDW 0560 65 27
7 7 MDW 0660 73 33
8 8 MDW 0760 78 36
9 9 MDW 0860 82 38
10 10 MDW 0960 87 41
11 11 MDW 1060 93 45
12 12 MDW 1160 100 47

4 3 o @ S o . o
> eulumsimziouzain (Ve : 605159609 m/min, f: 90515101 mm/rev)

“:;:g;ﬁ::“ wianiiy [ wianwalu AUOMAE AFA wlnvsE
oD. (mm) (~200HB) | (~300HB) ‘ (’VE?QOHB) (FC250)
Ve 30~70 30~70 10~40 40~70
= f 0.10~020 | 0.10~0.20 0.06~0.12 0.15~0.25
g Ve 40~100 |  40~100 15~55 40~70
=2 f 0.15~025 | 0.15~0.25 0.08~0.15 | 0.15~0.30
ve | 50~130 | 50~130 15~60 |  50~80
=12 f 020~035 | 0.20~035 0.10~0.20 | 0.20~0.35
Ve 60~140 ~ 60~140 20~60 |  60~100
i f 0.25~035 | 0.25~0.35 | 0.10~0.20 0.25~0.35

1301 : Sumitomo Electric Hard metal (ﬂszmﬁ"lm g) 9109
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Yoyamamaiia

Tool Type : Countersink Material : HSS

31y 90 v
N
C-o!my 200 mm mm
1l = 80 > & 80| |65 3210 | 60
90 22 & 50| |65 32| 8 |56
B _— 200 >&| 6 lso | 190 35 10 | 63
15 28 8 56 19.05 3/4" 35 952! 60
12.0 28 8 56| |205 35| 10 | 63
127 /2" 29 635 50 | | 230 38|10 | 67
13.4 20 8 56| |250 38 10 | 67
14.4 29 8 56| |254 1 38952 70
15.0 32 10 60| |260 38 10 | 67
15.0 32 8 56| |280 4 12| n
1587 5/8° 32 952 60 | [ 300 42 12 | 7N

flan https://www.sunrisegr.com/data/catalogs/CG2017/Countersinks.pdf



https://www.sunrisegr.com/data/catalogs/CG2017/Countersinks.pdf
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Tool Type : Chamfer Mill

Yoyamamaiia

Material : Carbide

T2 —
\? g. LI } S
Jk‘-;}t
L4 . s
L 120 N
4 Y (L) § 2 siudquguﬁnmn!
BRI oD, | oDy | £7 | wasemauaa
SMC 407 7 | 243 | 1 |011.0 ~023.8
SMC 420 20 | 37.3 | 2 |021.2 ~ 036.8
SMC 435 35 | 523 | 2 |036.2 ~051.8

131 : Sumitomo Electric Hard metal (15 3!,1/]?{‘11/]8) 1A
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luaui 6.3
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v 1

a A 9
3. aamFuNUNeANurUIanTn 5 u.
Y
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luessnlfinanu luaui 6.3
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A Y] a o
FOIIY : QTL!’ET?NITJ?LLﬂill”V]Nmuﬂm/TQil 2

Step Toolpath Tools Parameters
1 Face 1. Face Mill Holder = Feed rete =
-0 0D 40 Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Depth =
- Material : HSS | Shoulder =
Flute =
2 Contour 2. End Mill Holder = Feed rete =
-0 12 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a nALn =
- Material : HSS | Shoulder = Max a, NAL1=
Flute = Depth =
3 Pocket 4. End Mill Holder = Feed rete =
-0 10 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a, nALT =
- Material : HSS Shoulder = Max a, NALN =
Flute = Depth =

vanenyn 19195003 uA11IUAT Parameter NOU LAIAMIUIUAT Feed rete 148 Spindle Speed
—

§y o = EA Y ' 1o
1H00A31U32A9 (Ve) = 300 m/min 9NUUIA8UAT Feed rete 1A% Spindle Speed AMuNMUIN

Y A A o
ulﬂﬁnﬂq@]iﬂif]ﬁ'lllﬂ!lugu']ﬁl,uﬁ'ﬁ'lﬁ
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Step Toolpath Tools Parameters
4 Drill 4. Center Drill #3 Holder = Feed rate =
- ¥ 10 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS Shoulder =
Flute =
5. Twins Drill Holder = Feed rate =
- 0 8 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS Shoulder =
Flute =
5 Chamfer 6. Chamfer Mill Diameter = Feed rete =
- ©¥0D373 Holder = Spindle Speed =
- No.of flutes: 2 | Overall = Width =
- Material : Shank Dia = Depth =
Carbide Shoulder =
Flute =

vanenvi 19115005 uAUIUAT Parameter AOU LAIAIUIUAT Feed rete 118 Spindle Speed

Y 3 o S { 1 { o
1Ho0A3 1390 (Ve) = 300 m/min 9NUUIA8UAT Feed rete 1A Spindle Speed MUNMIUIN

Y A A o
ulﬂﬁnﬂq@]iﬂif]ﬁ'lllﬂ!lugu'lﬁl,uﬁ'ﬁ'l\?
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1.1 Climb NUYD ... AANIHNAMIIMIUAUDA ...
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= A o Y 19 1 a [
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_B...2.1 fanidhuduies ] adu A. One Way
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v Y Y .
.D...23 natluduvanuvos C. Morph Spiral
C...2.4 nanguitinyazitlume D. Parallel Spiral
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luessnliaanu luaun 6.4

a a a 4
%1 : ’aammuuazwa@ﬁ”wiﬂmﬂimaummm

¥oau : ua 19 1dsunsumaAuna 2D High Speed

SHaI¥1 3102 - 2005

Step Toolpath Tools Parameters
1 Contour 1. End Mill Holder = Feed rete =
-0 12 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a nALN =
- Material : HSS | Shoulder = Max a, NAL1=
Flute = Depth =
2 Pocket 2. End Mill Holder = Feed rete =
-0 10 mm. Overall = Spindle Speed =
- No. of flutes : 4 | Shank Dia = Max a NAsOY =
- Material : HSS Shoulder = Depth =
Flute =
3 Drill 3. Twin Drill Holder = Feed rate =
- @ 8 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =
- Material : HSS | Shoulder =
Flute =
4 Contour 4. Engraving Bit Holder = Depth =
1AAIONYT - @D 0.3 mm. Overall =
- No. of flutes : 3 | Shank Dia =
- Material : HSS | Out. Dia =
Taper angle =

vanenyn 19195003 uA1HINA1 Parameter NOULAAUABUAT Feed rete 118 Spindle Speed

A o v A = °
ﬂ?ﬂﬂﬂWU’Jﬂ!ulﬂﬂWﬂq@]ﬁ‘l’ii’E’)Gﬂiﬁl!tﬂ%ﬂﬂﬂ@ﬂi%‘]
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Step Toolpath Tools Parameters
5 Chamfer 6. Chamfer Mill Diameter = Feed rete
- @0D373 Holder = Spindle Speed =
- No.of flutes: 2 | Overall = Width =
- Material : Shank Dia = Depth
Carbide Shoulder =
Flute =

9) o 1 1 9 H 1] .
vanenia 1% 11UsunsuA U Parameter NoULANURoUAT Feed rete 11az  Spindle Speed

A o v & = 0
mwmmm"lﬂfn1ﬂqmmamummzuﬂumin



Yoyamamaiia

Tool Type : End mill

Material : HSS

.
.

nABIAYY oD, | ¢ | ¢, | L |oDs
GSX 40100C-3D 10| 30| 40| 40 4
GSX 40150C-3D 16| 45| 55 40 4
GSX 40200C-3D 20| 60| 70| 40 4
GSX 40250C-3D 25| 75| 85| 40 4
GSX 40300C-3D 30| 9.0 105| 50 6
GSX 40400C-3D 40| 12.0 | 135 50 6
GSX 40500C-3D 50| 150 | 170 | 50 6
GSX 40600C-3D 60| 180 | — 50 6
GSX 40800C-3D 80| 240| — 70 8
GSX 41000C-3D 100 | 300 | — 90 10
GSX 41200C-3D | 120 | 360 | — | 90 | 12
GSX 41600C-3D | 160|480 — | 110 | 16
GSX 42000C-3D | 200600 — | 120 | 20

d' . . o %
NN : Sumitomo Electric Hard metal (ﬂizmﬁ"lm) 109
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© g
. . : @
> feulumsfanuuziin (HSS End Mill) o ! -
Cutter Aluminium Brass Steel 600 N/mm’ Cast Iron Bronze
Diameter Speed Feed Speed Feed Speed Feed
(W3.) Goua) | (wu/anf) | Gowan) | uu/uf) | Geuann) | (wu/ui)
3 6000 70 3000 35 1900 22
4 5000 80 2500 38 1500 25
5 4000 92 2000 46 1300 32
6 3000 140 1500 70 950 45
8 2450 190 1200 97 750 57
10 2000 216 1000 107 625 64
12 1500 254 750 127 475 84
16 1200 254 600 127 375 84
20 1000 229 500 114 300 76
AALn | ANNANa 2.5Dc
ANNAN a, 0.03Dc
AA3ed | ANMAN a 0.1Dc 0.2Dc

fan : https://www.siamcncmachinery.com/webboard/index.php?topic=1976.0



https://www.siamcncmachinery.com/webboard/index.php?topic=1976.0
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Yoyamamaiia

Tool Type : Engraving Bit Material : HSS

UYUIA RN ﬂ'J'mEITJ‘V“I‘:OVI?JG] ANNTeATUAY
Size (D.) mm. Degree Edge length (mm.) Shank Diameter (mm.)
0.1 30° 45 6
0.2 30° 45 6
0.3 30° 45 6
0.4 30° 45 6
0.5 30° 45 6

e https://www.cnc-kit.net/15644654/engrave



https://www.cnc-kit.net/15644654/engrave-%E0%B8%94%E0%B8%AD%E0%B8%81%E0%B8%AA%E0%B8%B3%E0%B8%AB%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B9%81%E0%B8%81%E0%B8%B0%E0%B8%AA%E0%B8%A5%E0%B8%B1%E0%B8%81-
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Yoyamamaiia

Tool Type : Center Drill Material : HSS

60" Type JIS1 90" Type JIS1

- (][
& >
e SR S o o

CT03-06-3874 0.7 0.7 35 35 0.7
CT03-06-3876 1 1 4.0 35 13
CT03-06-3878 15 15 50 40 1.6
CT03-06-3880 2 2 6.0 45 21
CT03-06-3882 25 25 8.0 50 286
CT03-06-3884 3 3 10.0 55 32
CT03-06-3886 4 4 120 66 42
CT03-06-3888 5 5 14.0 78 5.3
CT03-06-3890 6 6 18.0 a0 6.3

flan http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html



http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html
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Tool Type : Twins Drill

Yoyamamaiia

Material : HSS

v

<

oD.1g

a

-

— g

o L !
@ Dc @ Ds A AVY1I (mm)
¥o3U

(mm) (mm) L 1
5 5 MDW 0460 61 25
6 6 MDW 0560 65 27
7 7 MDW 0660 73 33
8 8 MDW 0760 78 36
9 9 MDW 0860 82 38
10 10 MDW 0960 87 41
11 11 MDW 1060 93 45
12 12 MDW 1160 100 47

4 3 o o S o . o
> eulumsimziuuzain (Ve : 605159609 m/min, f: 90315101 mm/rev)

‘5:;:";5"‘“'1‘::"" wianii ‘ wianyiTly AUOURE AFR WanvsD
oD. (mm) (~200HB) | (~300HB) (NEﬁQOHB) (FC250)
Ve 30~70 30~70 |  10~40 40~70
= f 0.10~020 | 0.10~0.20 0.06~0.12 0.15~0.25
E—— Ve 40~100 |  40~100 15~55 40~70
=2 f 0.15~025 | 0.15~025 | 008~0.15 | 0.15~0.30
ve | 50~130 | 50~130 15~60 |  50~80
o f 0.20~035 | 0.20~035 0.10~020 | 0.20~035
s Ve 60~140 | 60~140 20~60 60~100
f 025~035 | 025~035 | 0.10~0.20 0.25~0.35

1301 : Sumitomo Electric Hard metal (ﬂ’izmﬁll‘ﬂﬂ) 109
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Tool Type : Chamfer Mill

Yoyamamaiia

Material : Carbide

i
!"§ =)0 e, | I— &
Q? G, »° N\ ‘ (3'
ER
0 ., 80 |
o 2l () | E s | idudouquiinens
A% oD, | oDy | £ | wasemauau
SMC 407 7 1243 | 1 |011.0~023.8
SMC 420 20 | 373 | 2 |021.2~036.8
SMC 435 35 | 523 | 2 |036.2~051.8

131 : Sumitomo Electric Hard metal (15 3!,1/]?{‘11/]8) 1A
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| d' 4' Vv a %
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Y v K o A [ Y Ad' Y Ad' T o d‘ x
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adlunszaumne

9
1. 5191}?)1@1411'185\1ﬂ'l'i@]\‘]ﬂ?ﬂﬂ'm&'l’mhﬁﬂ‘u’f)\‘]ﬂﬂﬂﬂﬂ

. Flute

Ovwerall
a0.0

Ti
Shoulder

500 lute
g0.0

9. Shoulder

f. Diameter

J L 4. Overall

Diameter
10.0

Y A 1 < [ da!
2. ﬂlﬂﬁlﬂﬂﬁﬂ1 Parameters AMULIINITINABDNNAVU
fl. Feed X, Y 9. Plunge rate
fl. Retract rate J. Feed rate
é’, 1 o [ [ = A 9
3. N13$INA1 Stock to leave ﬁWWiUﬂ1iﬂﬂﬁ$!@8ﬂﬂﬂﬂlﬂiﬂ
f. Stock to leave X,Y =0.2 Q. Stock to leave Z = 0.2

fl. Stock to leave X,Y,Z=0.2 4. Stock to leave X,Y = 0.0

o I 3’; 1 o 1%
4, ﬂ]@@ﬂﬂ?@‘lmﬂuﬂﬁﬁﬁﬂi Parameters mmusaumm@mmﬁ’umugﬂ
N. Depth Cut 9. Lead in/out

f. Multi Passes 3. Keep tool down

. L, 2
5. A1 Linking Parameter 10A0MIAIANHBAMINHUIFUNU
. Depth 9. Retract

f. Feed Plane 3. Top of Stock



6. MNMWFBINIBAE 1 lumIAam Linking Parameter 1ng1rudala
N, ANVANFIZUUINY Z

¥, svozEnIUvRIABNA M

A, sTozINpAIUILANNL Z

3. ANUGAAFOUNABNANUTEUIL X, Y

7. A mFeanunoiae 4 fumsaaa Linking Parameter o2 la
N, ANVANFZUUINY Z

V. 3TETONTLYBIABNA TN

A, sz Z

3. ANUGAARDUNADNTNUTEUIY X, Y

nngiuazandonldmoumaiudo 8 -9

‘Q) . Face Toolpath

9. Drill Toolpath

f. Contour Toolpath

3. Pocket Toolpath

9 v 1 P~ Y A 9 a o
8. mﬂgﬂﬁmmiﬂﬂﬁ’m‘w 1 ﬁ’fNLﬁﬂﬂﬂ15ﬁ51\1IﬂillﬂiﬂﬂWQLﬂuﬂﬂLlU‘Uiﬂ

9 v 1 A Y A 9 a v
9. mﬂgﬂ@lﬂﬂﬂﬁﬂﬂﬁ’luﬂ 4 ﬂﬂdlﬁﬂﬂﬂﬁ’dﬁxﬂﬂiLLﬂiil“Vl'NmuﬂﬂLmUslﬂ

3 o
10. nmmdlumsnanuihamihzluuy (Style) mudola

N. Zigzag 9. One Pass

fl. One Way 4. Dynamic

fl. One Way 9. One Pass

f. Zigzag 3. Dynamic
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12. ManilumsmBansnadiemaa Toolpath 2D High Speed jUuuuminaaudola
N. Core Mill
9. Area Mill

f. Dynamic Core Mill

4. Dynamic Area Mill
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4. myadnTlsunsumaRunadonauongiiuuy Pocket type tuula (1 Azuuw)

IZ Standard |:| Island facing

5. maaunauuulamunz amsunInaten (1 AzUuUY)

|:| Zigzag M Parallel Spiral

2 { 3 a o
6. NnmFuui lddumsadiaTdsunsunia@una 2D High Speed tuvla (5 azuum)

o Ce3d A. Dynamic Core Mill

B. Dynamic Contour
C. Core Mill

E..3.2
D. Area Mill
E. Dynamic Area Mill

B..33

D..3.4
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Z= Toolpath - 53.4K - T.NC - Program

20)

»

Toolpath Type

Cut Parameters

b Trochoidal mation

Transitions
Steep ¢ Shallow
Linking Pararneters

Arc Filter / Tolerance

Flanes [WCS)
Coolant

— @ Roughing
1 Finishing

@
’%1

MNA 7.22 aaamsanaon JUsunsunIuaung

g
v A a

w1 : ApAaT auaue, 2559

c Core Roughing Area Clearance

OptiFough




3) 190NATBINBAA AAN Tool (1) Create New Tool (2) 188N Spher Mill (3)
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----- Toolpath Tuge - | Endmilll Flat | Tyre | Parameters|
..... \l‘f r N\
..... Holde . Toal m ¥ ¥
= : Cut Parameters . E> End Mill kSphel M% Bull Mill
i @ Trochoidal maotion select library tool...
- Transitions = Create new tool... ] ‘ T T T
e steepfﬁhalluw Edit toal...
[#]-- Linking Parameters Chifr Mill SlotMil  Taper Mill

d‘ =) d‘ A [ g’; d'
MNN 7.23 LEAINITIADNIATDINDNAYYIU ATIN 2

J
v A

N1 : ApAAT AN WD, 2559

4) AIMVUIAABNNA Spher Mill

Endmil2 Sphere | Type | Parameters

Tool & Capable of

Haolder (2 Rough
250 | Headd | 0 Finish

¥ Holder dia. @ Bath

- el — Shank Diameter

Overal 125
60.0

Shoulder

E00 Flute ;

40.0

4—— Comer Radiuz
L 30

Diameter
.0

Profile
@ Auto () Custom file () Custom lewel |7

' v
ﬂ1Wﬁ 7.24 UHAINITAIAIVUIAADNNA Spher Mill

g
v A

N1 : ANAAT FULEND, 2559

vwaay Tool # =2 Head #=2
Diameter =6

Conner Radius =3

Flute =40

Overall =60
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v
5) 1JSUAIAINITNA AAN Cut Parameter

Toclputh Type s
~ Tod Cutting method i - AT Hepover
Helder Yol da 450
Remspil T o s
2 Trochosdal moton —— M 27
Tiarctons 2 dAMdods 0000 eeeeea ~ -
I Stoep / Shalow =
' Liking Pacaretens Min shepdomn L —
Max peothe 30
Asc Flder / Toherarce | | stepoves
| Pe—ta ; Pralle toesance 02 E\’j\
12
k Quch, View Semnge ORest Yt
ConetRadn 3 Compensate o 10 To comp L ! b .
Foed Rare 50 . Ineide ® Cortex Ouzate
Sprcle Spaed 300 00 an'.lo‘:m 03
Coclare on Sac -~
= ASd ot est Salarce 10 1o e hock to lseve
Toollergh 60 o fooes s
Leogtn Ot 2 I
Diereter Of 2 - ot it Setarce » 0
. "w .

M 9 ]
MNA 7.25 Llﬁﬂﬂﬂﬁﬁ\iﬂﬁ%ﬂ&ﬁﬂﬂlﬂ‘ﬂﬂu

11 : ADAAT AN, 2559

Cut method (1) 1dontilu Climb
Stepdown (2)  ANUARFUAANEY TloUA1 0.5 mm
Stock to leave on walls (3) S2gzINORAIMIUTG Toua 0.1

Stock to leave on flors (3) szazNorIuAY Z Hloun 0.1

9 H Y
6) mﬂnuﬂﬂﬁw%mm AN Rest Material

{ I v o Y A { @
180n7 One other operation 1WUNITAAABIINNINAMENLATIN 1 NABNNA Ball mill

9y o =
[Wnalaida
~ Toolpath Ty -
Tool "o ; Compute remaming stock from; o
Holder All previous operations
Al groups
=) Cut Parametess -
W Fext Matenal [ 9 One other operation ]
Transitions =1 oughing
Gtoan / Shallos || i Jod -
“'- 2 ,":?‘,‘“,‘7";”'"!"‘, 5 Adpustments to remaining stock:
@ Use remaining stock as computed

v 9 Y
NN 7.26 HEAINITONATIUNAYUFUITU

w1 : AnAaT auaue, 2559



7) 180IMTTNIUNIVAUNA AGN Verify selected Operations (1)

Operations Manager
[ Todlpaths | soids |
VAL S AL )18 Nk~

B 2R vAalRS| X

#"-. éll‘a EI--EE Machine Group-1
L 2l

Properties - Mill Default

5] Files

- @ Tool settings
X Stock setup

----- Safety zone

988 Toolpath Group-1

=¥ -#] 1 - Surface High Speed (Area ¢
i Parameters

¥ #1-M12.00 ENDMILL3 BU

Geometry -

.22 Toolpath - 53.4K - T.NC -H

| 9 H
MNA 7.27 LaaI1aodn 1 AUNaneIUATIN 2

'
v A

N1 : ANAAT FULaND, 2559

9 a 3 =) = g‘/ v
3.3 g5 1UsunsumaAunaazoen YTUADUAS

9 H
1) Anaon 1UsUNTUMUAUAANIY ATIN 2
P

=Dle

2) englunumsiAunaazidea AANT Parameter (1) AAN Toolpath Type (2) AAN
Finishing (3) 1@on Scallop (4)

Operations Manager

375

=
Toolpaths | Salids

) Roughing
e DL Eecam|22]| | Holder ¥ Firishing
f=l|lval$ | x¢ =)o Cut Parameters
B--EE Machine Group-1 :

Tranzitions
28 Toolpath Group-1

Steep / Shallow
Linking Parameters

m

i Trim ta Stack
(-1l Properties - Mill Default E>

1 - Surface High Speed (Area dearancyg B
Parameters

#1-M12.00ENDMILLZBULL- 20 ] i

-[B Geometry- | | i Arc Filter / Tolerance

—_—

- Toolpath - 53.4K - T.NC - Program . .

& Todp - = ' N | Flanes [WC5] Spiral Radial
rface High Speed (Area dearance

Draanetes | ||| Coclant .

1-M12.00 ENDMILL3 BULL - 20§
-[E] Geometry -
8l

2 Toolpath - 53.4K - T.NC - Program

d’ [ =
HINN 7.26 Llﬁﬂﬂgﬂuﬂﬂﬂ'ﬁﬂﬂaglﬂﬂﬂ

w1 : AnAaT auaue, 2559



3) 1AONIATBINBAA AAN Tool (1) Create New Tool (2) 180N Spher Mill (3)

376

----- Toolpath Tuge -~
..... \l‘f 3
----- Halder

= Cut Parameters
b @ Trochoidal motion
o Tranzitions =
------ Steep / Shallow

- Linking Parameters

# Tool M

o

Select library tocl...

Create new tool... ]

Edit tool...

| E ndmill 1 Flat| Tope | Palameters|
a N\
End Mil \Spher MiIL Bull Mill
Chir kil Slat Hill Taper Mil

- A A A o oo =
MNN 7.27 LFAINILADNIATOIUDAANANS LD YA

A
N

J
v A

: ANAAT FULEND, 2559

4) AIMUVUINADNAA Spher Mill

Endmill2 Sphere Type Parameters

Flute

450

Prafile
@ Auto

Tool # Capable of
Haolder ) Rough
250 | Headit | © Firish
¥ Holder dia. @ Bath
- el — Shank Diameter
Overal 4.0
50.0

Tf
Shoulder

4+—— Comer Radius
L 20

Diarneter
4.0

) Custom file ) Custom level |1

' ]
ﬂ]‘Wﬁ 7.28 I,LEWNﬂ15ﬁﬂﬂ1ﬂlu1ﬂﬂ@ﬂﬂﬂam§ﬂﬂ

~
Ny :

g
v A

ANAR FULENO, 2559

vwaay Tool # =3 Head #=3
Diameter =4

Conner Radius =2

Flute =40

Overall =50
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Y
5) 15UAININITNA AAN Cut Parameter

Toolpath Type

Tood DmWy -

Hokdes

0

o7 Exand e ool

@ Toendo Sioch 0.0000%

et aretions
] r— ’ cad O Xcftoddaneter  TETHEI
Quick. View Setinge 50

fe
Too © =
1
Tool Disnater 4 .’Yod(wmm«i © comp .LJ.
. 2 Compernate b 10

S [} Jock 10 learen 00
Feed Rate S0 Ineade @ Cortes Outucle oo v
e g ) Shock 1o beave o0
Coclart on [ P
Tocllengh %0 A cral dnlarce 'o tock A
Leovth Ot 3

' ]
mwﬁ 7.29 uﬁmmsmmmmmﬁau

11 : ADAAT ANEAND, 2559

Cutting method (1) JUuuuMsIAURa @oniduiuy One Way
Stepover (2) 52EzUSUARNAAMUTIG

Tool containment (3) ﬁuﬁﬂN@uﬁﬂ 1Aomiu Center

Stock to leave on walls (4) nﬂmﬁ@ﬁ’mmﬁlmsﬁﬁq

Stock to leave on flors (5) FLYLIHORINULAU Z

3.6 1ADIMINNIUNAUNA AQN Verify selected Operations (1)

Operations Manager

Toolpaths | Solids

v % | T W @

c1fe| P

@ =E wa

2| % @

B--ED Machine Group-1

-4l Properties - Mill Default

----- Stock setup
P Safety zone
=15 Toolpath Group-1

=8 ) 1 - Surface High Speed (Area ¢
"] Parameters

Geometry -
.22 Toolpath - 53.4K - T.NC -H

MNN 7.30 LFAAIDIDDIMUAUNADLID YA

w1 : ApAaT auaue, 2559
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o ' g 4 k4 <
ﬂﬂﬂﬂﬂﬂ1ﬂ1uﬂﬂ"!ﬂu1ﬁgﬂﬂﬂﬁ ASLUUAN 8 ASLIUY

2
=
=2

3. powingumeay 1 lannmsldmdala (1 azuum)

u,h.\) do

|:| Boolean Add

|:| Boolean Remove

|:| Boolean Common

[

Y
4. vudengluuumedunadmsumsad e llsunsumaduna 3 53 a9l (3 aziuw)

Y 1]
......... 4.1 a5191d5unsuMuAuUnaney AS9 1 A. Rest Roughing
Y 1]
......... 4.2 a1 TsunsumaAuAane1y S9N 2 B. Area Clearance
9 a @ =
.......... 4.3 a5 lalsupsumaaunaaziosn C. Scallop

D. Core Roughing
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4
luaun 7.1
a a 9 a 4
I¥1 : ’E]'E]ﬂllll'llllagWﬂ@]ﬂ?ﬂiﬂﬁuﬂiﬂﬂﬂu‘wjm’ﬁli

Foaru : nuadnldsunsumadunanqu 3 44 1

SHaI¥1 3102 - 2005

Jd a a
galszasnimangfnssu

a

9 a o a 9
?fﬂﬂﬂiuﬂmmﬂmuﬂﬂwqm RE VGRS

—+-R250

Eﬁ
N
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N

= o]
o -T
Material : Aluminium
@70
@90
120
A oA ¢
1n309M0/9UnIas
A a 14 1 9 1 1
A30INNNINDTUTTUIANaTIUYARANTONGINIDIADNI
:’J a wAa
TunaumsUfinau

[ o o

1. vavhlugFouluaelweuysal

a

Y
2. a3 nFUaY 3 UA
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[

9y a [ an dy
3. ﬁi'l\‘liﬂillﬂﬁﬂﬂNlﬂUﬂﬂ‘ﬂﬁjiJ 3 Un AUy

¥

3.1 af e TdsunsumadunaneIunsen 1 Surface High Speed > Area Clearance
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3.2 a519lsunsumaausanenUAsIN 2 Surface High Speed > Rest Roughing

3.3 adnllsunsumaRunavguaziden Surface High Speed > Scallop

YolaUdIUL

149119 Tool ttazen Parameter 110 Tudoyamunainnsassonli

nalumsUfoaam : 1 $3lug
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= a wAa d’
luesenliiaanu luawn 7.1
391 : ponuuVLazNaaale TSN UABNN AADS

Yo : nuailsunsumadAunavgu 3 1 1

SHaI¥1 3102 - 2005

Step Toolpath Tools Parameters

1 - Roughing | 1. Ball Nose Holder = Feed rete =
- Area - @ 6 mm. Overall = Spindle Speed =
Clearance - No. of flutes : 2 | Shank Dia = Max a, =
- Material : HSS | Shoulder = Max P, =

Flute =
2 - Roughing | 2. Ball Nose Holder = Feed rete =
- Rest - @ 6 mm. Overall = Spindle Speed =
Roughing - No. of flutes : 2 | Shank Dia = Max a, =
- Material : HSS | Shoulder = Max P, =

Flute =
3 - Finishing | 3. Ball Nose Holder = Feed rete =
Scallop - @ 4 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Max a, =
- Material : HSS | Shoulder = Max P, =

Flute

vanenyn 19195005 uA114INA1 Parameter NOULAAUABUAT Feed rete 1182 Spindle Speed
- q

A o Y A A o Y1 3 &
mu‘nmmm”lﬂi]"|ﬂqmmamummzuﬂumiw “l%mmaﬂm"l‘ﬂ
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Yoyamamaiia
Tool Type : Ball Nose End mill Material : HSS
e o
e ]
== ) o
J4 e
- 5
g2 dwma dmiu o5 uarFinin
- L -
GLB 2010SF 05 | 1.0/ 15| 2| 50| 4
GLB 2015SF 0.75| 15| 25| 3| 50| 4
GLB 2020SF 10 [ 20| 3 4| 60| 6
GLB 2025SF |1.25| 25| 4 5| 60| 6
GLB 2030SF 15 | 30/ 45| 6| 60| 6
GLB 2040SF 20 | 40/ 6 8| 70| 6
GLB 2050SF 25 | 50/ 75/ 10| 80| 6
GLB 2060SF |30 | 6.0/ 9 80 6
GLB 2080SF |40 | 80/12 | — | 90| 8 &l \
GLB 2100SF |50 [10.0[15 | — [100] 10 ' oy
GLB 2120SF 6.0 /120|121 | — |110/12 S
> faeulumsfanuuzindgmSuines Machining Center
_ | Fanfiuen | idndaly, mEnatuau inAnuay manyuuia :
__|Balunnide mANnAD Pre-hardened Steel Tempegd Steel dupuLad
i) |SS. SC. FC (150~250HB) | SCM. NAK. HEM (25~35HRC) (35~45HRC) SUS304, SUS316
s0.36) roundamin ) Eemmededmoy/min)| sansedaimin 1) [Essesdedmm/min)| asnsdalmin =) |Bnmsdedmm/min)| asnedaimin -') resedmm/min)
R1 51,000 | 2,100 39,800 1,300 35,700 960 35,700 960

R2 25,500 | 2,700 19,900 1,700 17,900 1,300 17,900 1,300
R3 17,000 3,000 13,300 1,900 11,900 1,400 11,900 1,400
R4 12,800 | 3,100 10,000 2,000 9,000 1,500 9,000 1,500
R5 10,200 . 3,100 8,000 2,000 7,200 1,500 7,200 1,500

R6 8,500 3,100 6,700 | 2,000 6,000 1,500 6,000 1,500
Ay |8p 0.050; 0.050. 0.050. 0.050:
anéin | Dy 0.10c 0.1D¢ 0.10. 0.10;

30 : Sumitomo Electric Hard metal (15 8!14?’{[11/181) 1109
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luaui 7.2
351 : oonuuuLazranaeTUsunTuROUNINDS SHaI¥1 3102 - 2005

Yooy : uadwldsunsumaRunavgu 3 34 2

Jd a a
@ﬂﬂi%ﬂﬁﬂ!‘]ﬁﬁwqmﬂiiﬂ

a$TllsunsumaRunavgu 3 i@ 14

100

Material : Aluminium

A A ¢
1n309M0/9UnIas

d' a 4 1 9 g 1
lﬂi’ENf"I?JlI‘W’JM?JﬁJin’JaNaﬁﬁuuﬂﬂaWSfﬂﬁJQﬂﬂimﬁ@W’N

:’J a wAa
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3.1 af e TdsunsumadunaneIunsen 1 Surface High Speed > Area Clearance
3.2 a$19lsunsumaausanenuAsaN 2 Surface High Speed > Rest Roughing
3.3 adnllsunsumaRunavguaziden Surface High Speed > Scallop

3.4 adldsunsumadumie

Yol UL

) ' o A Ao Y
149110 Tool ttazA1 Parameter 9 Tudoyamamatiandawson 1

nalumsdfonau : 50 i
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= a wAa d’
luesenliaanu luawn 7.2
391 : ponuuVLazNaaale TSN UABNN AADS SHaI¥1 3102 - 2005

Yo : uadlsunsumaduiangu 3 48 2

Step Toolpath Tools Parameters

1 - Roughing | 1. Ball Nose Holder = Feed rete =
- Area -0 12 mm. Overall = Spindle Speed =
Clearance - No. of flutes : 2 Shank Dia = Max a, =
- Material : HSS Shoulder = Max P, =

Flute =
2 - Roughing | 2. Ball Nose Holder = Feed rete =
- Rest - @ 8 mm. Overall = Spindle Speed =
Roughing - No. of flutes : 2 Shank Dia = Max a, =
- Material : HSS Shoulder = Max P, =

Flute =
3 - Finishing | 3. Ball Nose Holder = Feed rete =
Scallop - @ 4 mm. Overall = Spindle Speed =
- No. of flutes : 2 Shank Dia = Max a, =
- Material : HSS Shoulder = Max P, =

Flute =
4 Drill 4. Center Drill#3 Holder = Feed rate =
- 10 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =

- Material : HSS | Shoulder =

Flute =

vaneya 19113003 uA11IUAT Parameter NOULANUAGUA Feed rete 112z Spindle Speed

A o Y A A o Y1 3 &
mwmmmllﬂi]1ﬂqmmamummzuﬂumin 1%ﬂ1lﬂaﬂ%3]1ﬂ
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Step Toolpath Tools Parameters
5. Twin Drill Holder = Feed rate =
-0 12 mm. Overall = Spindle Speed =
- No. of flutes : 2 | Shank Dia = Depth =

- Material : HSS Shoulder =

Flute =

vanenya 19195003 uA11UINA1 Parameter NOULANUABUAT Feed rete 1182 Spindle Speed

A o Y A A o 91 3 o
Gﬂllﬂﬂ’lu’)mhlﬂi]1ﬂ'&jﬁﬁﬁi@@’lﬂﬂllugu'lcluﬁWi'l\? Gl“]fmmaﬂvn]lﬂ
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Yoyamamaiia
Tool Type : Ball Nose End mill Material : HSS
e o
e ]
=== ) o
J4 e
- 5
g2 dwma dmiu o5 uarFinin
- L -
GLB 2010SF 05 | 1.0/ 15| 2| 50| 4
GLB 2015SF 0.75| 15| 25| 3| 50| 4
GLB 2020SF 10 [ 20| 3 4| 60| 6
GLB 2025SF |1.25| 25| 4 5| 60| 6
GLB 2030SF 15 | 3.0 45| 6| 60| 6
GLB 2040SF (20 | 40| 6 8| 70| 6
GLB 2050SF 25 | 50/ 75/ 10| 80| 6
GLB 2060SF |30 | 6.0/ 9 80 6
GLB 2080SF |40 | 80/12 | — | 90| 8 &l \
GLB 2100SF |50 |10.0/15 | — [100| 10 ' oy
GLB 2120SF 6.0 (12021 | — [110/|12 S
> feulumsdafiuuziidmsum3ee Machining Center
_ | Fanfiuen | idndaly, mEnatuau InAnwEs manyuuia :
__|Balunnide mANnAD Pre-hardened Steel Tempegd Steel dupuLad
i) |SS. SC. FC (150~250HB) | SCM. NAK. HEM (25~35HRC) (35~45HRC) SUS304, SUS316
s0.36) roundamin ) Eemmededmoy/min)| sansedaimin 1) [Essesdedmm/min)| asnsdalmin =) |Bnmsdedmm/min)| asnedaimin -') resedmm/min)
R1 51,000 | 2,100 39,800 1,300 35,700 960 35,700 960

R2 25,500 | 2,700 19,900 1,700 17,900 1,300 17,900 1,300
R3 17,000 3,000 13,300 1,900 11,900 1,400 11,900 1,400
R4 12,800 | 3,100 10,000 2,000 9,000 1,500 9,000 1,500
R5 10,200 . 3,100 8,000 2,000 7,200 1,500 7,200 1,500

R6 8,500 3,100 6,700 | 2,000 6,000 1,500 6,000 1,500
Ay |8p 0.050; 0.050. 0.050. 0.050:
anéin | Dy 0.10c 0.1D¢ 0.10. 0.10;

30 : Sumitomo Electric Hard metal (15 8!14?’{[11/181) 1109
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Yoyamamaiia

Tool Type : Center Drill Material : HSS

60" Type JIS1 90" Type JIS1

- (][
& >
e SR S o o

CT03-06-3874 0.7 0.7 35 35 0.7
CT03-06-3876 1 1 4.0 35 13
CT03-06-3878 15 15 50 40 1.6
CT03-06-3880 2 2 6.0 45 21
CT03-06-3882 25 25 8.0 50 286
CT03-06-3884 3 3 10.0 55 32
CT03-06-3886 4 4 120 66 42
CT03-06-3888 5 5 14.0 78 5.3
CT03-06-3890 6 6 18.0 a0 6.3

flan http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html



http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html
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Tool Type : Twins Drill

Yoyamamaiia

Material : HSS

l 24
3 = S
3y
o |e £ Al
- L -
@ Dc @ Ds A AVY1I (mm)
¥o3U
(mm) (mm) L 1
5 5 MDW 0460 61 25
6 6 MDW 0560 65 27
7 7 MDW 0660 73 33
8 8 MDW 0760 78 36
9 9 MDW 0860 82 38
10 10 MDW 0960 87 41
11 11 MDW 1060 93 45
12 12 MDW 1160 100 47

4 %) 1 ) o S o . @
> peulumsdaniuuziin (Ve : 89315960 m/min, f: 903113101 mm/rev)

“:;:g;ﬁ::“ wianiiy [ wianwalu AUOMAE AFA wlnvsE
oD. (mm) (~200HB) | (~300HB) ‘ (’VE?QOHB) (FC250)
Ve 30~70 30~70 10~40 40~70
= f 0.10~020 | 0.10~0.20 0.06~0.12 0.15~0.25
g Ve 40~100 |  40~100 15~55 40~70
=2 f 0.15~025 | 0.15~0.25 0.08~0.15 | 0.15~0.30
ve | 50~130 | 50~130 15~60 |  50~80
=12 f 020~035 | 0.20~035 0.10~0.20 | 0.20~0.35
Ve 60~140 ~ 60~140 2060 | 60~100
i f 0.25~035 | 0.25~0.35 | 0.10~0.20 0.25~0.35

1301 : Sumitomo Electric Hard metal (ﬂszmﬁ"lm g) 9109
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1 - Surface 1. Ball Nose Holder = Feed rete =
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- Material : HSS | Shoulder = Max P, =
Flute =
2 - Surface 2. Ball Nose Holder = Feed rete =
Finish - @ 4 mm. Overall = Spindle Speed =
- Parallel - No. of flutes : 2 | Shank Dia = Max a, =
- Material : HSS | Shoulder = Max P, =
Flute =
3 - Surface 3. End Mill Holder = Feed rete =
-Horizontal -0 10 mm. Overall = Spindle Speed =
Area - No. of flutes : 4 | Shank Dia = Max a, =
- Material : HSS | Shoulder = Max P, =

Flute
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Tool Type : Ball Nose End mill

Yoyamanaiin

Material : HSS

Rt 001
°§ : s = ‘ e
Qyég‘: - D Qy
I e
= -
02 dwma dmiu o5 uarAnin
- L -
ﬁai:u R ﬂDc 21 22 L QDS
GLB 2010SF |05 | 1.0/ 15| 2| 50| 4
GLB 2015SF 0.75| 15| 25| 3| 50| 4
GLB 2020SF (10 | 20| 3 4| 60| 6
GLB 2025SF |1.25] 25| 4 5| 60| 6
GLB 2030SF 15 | 3.0/ 45| 6| 60| 6
GLB 2040SF |20 | 40/ 6 | 8| 70| 6
GLB 2050SF |25 | 50|/ 75/10| 80| 6
GLB 2060SF (3.0 | 6.0| 9 80| 6
GLB 2080SF (40 | 80[12 | — | 90| 8 < \
GLB 2100SF |50 |10.0/15 | — [100|10 o
GLB 2120SF 6.0 [120/21 | — |110] 12 S
> faeulumsdafiuuziidmsum3ee Machining Center
_ | Fanfien | mEndalu, mEnaruau imAnwE manyuud :
B (i MANHAD Pre-hardened Steel Tempeﬂed Steel dupnuLas
Salfun SS, SC. FC (150~250HB) | SCM. NAX. HEM (25~35HRG) (35~45HRC) SUS304, SUS316
(3030 ronga(min ) Eemmsdedmm/min)| aavsdaimin =) [Essesdedmm/min)l avradalmin =) |Esmsedmm/min)| aavadaimin ') [Gsesteumm/min)
R1 51,000 | 2,100 39,800 1,300 35,700 960 35,700 960
R2 25,500 | 2,700 19,900 1,700 17,900 1,300 17,900 1,300
R3 17,000 3,000 13,300 1,900 11,900 1,400 11,900 1,400
R4 12,800 | 3,100 10,000 2,000 9,000 1,500 9,000 1,500
RS 10,200 3,100 8,000 | 2,000 7,200 1,500 7,200 1,500
R6 8,500 3,100 6,700 | 2,000 6,000 1,500 6,000 1,500
Ay |8 0.050c 0.05D. 0.050. 0.050c
anéin | Dy 0.1D. 0.1D¢ 0.10; 0.10

Y a o a < 2 4 o 2
131 : General Catalogue, U387 i T Tu B1aan3n a13amvia unyuvlnnesa

@szmealng) S99
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Tool Type : End mill

Yoyamamaiia

Material : HSS

HUBIAYSY eD.| ¢ | ¢, | L |oDs
GSX 40100C-3D 10| 30| 40| 40 4
GSX 40150C-3D 15| 45| 55| 40 4
GSX 40200C-3D 20| 60| 70| 40 4
GSX 40250C-3D 25| 75| 85| 40 4
GSX 40300C-3D 3.0 9.0 105 50 6
GSX 40400C-3D 40| 12.0| 135 50 6
GSX 40500C-3D 50| 15.0  17.0 50 6
GSX 40600C-3D 60| 180 | — 50 6
GSX 40800C-3D 8.0 | 24.0 = 70 8 \
GSX 41000C-3D 10.0 | 30.0 | — 90 | 10 @
GSX 41 200C-3D 12.0 | 36.0 — 90 12 ! :
GSX 41600C-3D | 160|480, — | 110 | 16 -
GSX 42000C-3D 20.0 1 600 | — | 120 | 20 ¢
> eulumsdanuuzin
bty ndeiah mansﬁ,gm kg "SCM. | Tenoered Stee 4P
Aol \ 9 T50~250HB RS 25~35HRC_| 35~45HRC |
Dctmm) \\. Arandnen 6[’::{'1’_%" Aruainiey :::L'ii.' AaniIoy E:;’:j,;“ arunizey E::":‘J;“ AIBATI0Y ‘T:::";l"
1 22000| 360 |22,000| 360 |22,000| 360 (19,000 220 |[13,000| 140
2 11,500| 440 |11,500| 440 |11,500| 440 |11,000| 290 7,500 | 180
4 6,000 | 560 6,000 | 560 6,000 | 560 5,800| 370 4.000| 230
6 4,200| 600 4.200| 600 4,200 600 4000 | 400 2,700| 240
8 3,000 600 3,000 600 3,000 | 600 2,800 | 400 2,000 240
10 2,500 600 2,500 600 2,500 600 2,350 | 400 1,600 | 240
12 2,100 | 600 2,100 | 600 2,100 600 2,000 | 400 1,350 | 240
16 1,500 | 500 1,500 500 1,500 500 1,450 | 320 1,000) 210
20 | 1,200/ 460 | 1,200, 460 1,200 | 460 1,150 290 800, 200
ap 2.50.
anudnda R O.OSDC

d' a o a < a J o 2
NN : General Catalogue, UIHMN ‘lﬁliﬂiu ANATN S15ANG !!.ill‘\}l,lfl"lﬂmﬂiﬂ

@szmealng) S99
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Step Toolpath Tools Parameters
1 - Surface 1. Ball Nose Holder = Feed rete =
Rough - @ 6 mm. Overall = Spindle Speed =
- Parallel - No. of flutes : 2 | Shank Dia = Max a =
- Material : HSS | Shoulder = Max P, =
Flute =
2 - Surface 2. Ball Nose Holder = Feed rete =
Finish -0 4 mm. Overall = Spindle Speed =
- Parallel - No. of flutes : 2 | Shank Dia = Max a, =
- Material : HSS | Shoulder = Max P, =
Flute =
3 - Surface 3. End Mill Holder = Feed rete =
-Horizontal -0 10 mm. Overall = Spindle Speed =
Area - No. of flutes : 4 | Shank Dia = Max a =
- Material : HSS | Shoulder = Max P, =

Flute
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BOIIU : Auaseldsunsumaanaunag 1

SHaI¥1 3102 - 2005

Step Toolpath Tool Holders
1 - Face Insert : Diamond 80’ Style : L
- Rough (OD) IC Dia./Length = YU b (A) =
- Finish (OD) Thickness = YUIAL, (B) =
Conner Radius = YA L, (O) =
Relief Angle = YU £ (D) =
2 - Drill Center Drill HSS #4
Diameter =
Flute =
Shoulder =
Twin Drill HSS : O 10 mm.
Shank Dia =
Flute =
Shoulder =
3 - Rough (ID) Triangle Carbide Style : F
IC Dia./Length = YUIA h (A) =
Thickness = YU L, (B) =
Conner Radius = YU BD /2 (C) =
Relief Angle =




445

Tool Type : Inserts

Yoyamamaiina

Material : Carbide

poew 50| T | W8 [ iy wreen | v i |
06| 64 | 635 07| 7.7|635 06| 69397
08|80 | 794 |ps5 |11 118 9.525} T |0o8| 82| 476
20|09 | 97 | 9525|7| 15 | 15.5 |12.70 A[os 9.6 s.ss]
721128 [1270]™" | 19| 19.4 |15875| <"~ 11| 11.0 | 635
-~ |16 |16.1 [15875 09| 97556 16 | 16.5 | 9.525
19 [19.3 [19.05 | Y39 | 11| 111 | 635 22 | 22.0 |1270
[g 16 | 16.6 | 9.525 27 | 275 |15.875
] e | T ||90] e
c £ ) 10 [0 | 150 00 | Snaro Point
DR A7 | $ || 2 | 23 [ o1 or |
‘E: ! g ‘DM\Oﬂd‘ :: T2 2.78 015 0.15
Vv | = | o 03 318 08| 018
R 1 (®) iH‘:-.md | — T3 397 62 | 02
S | O [sawe | so|[ForT am ][ 0| os
T | A |[tenge| o0 | o T oo N os
VAV ; é !Tr-BJ!\ | : _G?_Ok 7*94 -’—12 _: 12
B ! | = | |Featacgan| 82" 09 952 5% ! b
K | o7 | &5 24 24

d‘ [y o_ o U s A d d
> Ni?)‘uuhlﬂ"liﬂﬂ!ﬂ!%u]ﬁ1ﬁﬁ‘]]!3»lﬂ3~lﬂﬂ'l‘§\1‘ﬂﬂ

Free Cutting Steel |

WIAN Anduau

| Awawian aiia

agiiviiny, Brass

ve({m/min) | f{mmirev) | vi(m/min) | f(mmirev) | v.(m/min) | {mmirev) |v.mmin)

50-200

0.02-0.15

50-200 |0.02~0.1 | "50-200 | *0.02~0.1

50-150 | 0.01-0.1 |

50-150

0.01~0.08| *50-150 |*0.01~0.05

vasiv#ay

.

| fimmirev) | v.(m/min)

f(mm/rev)

| 70-300

0.05~0.2

50-150 |

0.02-0.15

50-150

70-300 | 0.05~0.2 | 70-300 | 0.05~0.2

0.02-0.1 | 50-150 | 0.02~0.1 | 70-300 | 0.05~0.2| 70-300 | 0.05-0.2

150-250

0.1~0.3

150-200

0.1~0.3 | 150-200 | 0.1~03 |

[

J

70-300

| 70-300

9:922711 70-300 |0.02~0.1

0.02~0.1

70-300 | 0.02~0.1

301 : Sumitomo Electric Hard metal (ﬂizmﬁl’l‘ﬂﬂ) 109
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Yoyamamaiin

Tool Type : Holder Material : Carbide

Auilanundan lduaznmsihanin

h
20

WD (M)

20 125 25 20

b[LfFIm]L

32

25

25 150 32 | 25

32

25
32

25 150 32 25
32 170 40 32

32
32

oD. min. Bore Dia

-

"‘":,Z" A (3n,)
. oDy | o0, | h [ L, 8" |
[ 100 8.0 7.0 140 -9 |
120 | 100 9.0 | 140 -8
14.0 12.0 1.0 160 -6
180 | 160 | 140 | 180 =5
220 | 200 | 180 | 180 -4

131 : Sumitomo Electric Hard metal (15 3!‘1/]?{111/]8) 1A
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Yoyamamaiia

Tool Type : Center Drill Material : HSS

60" Type JIS1 90" Type JIS1

- (][
& >
e SR S o o

CT03-06-3874 0.7 0.7 35 35 0.7
CT03-06-3876 1 1 4.0 35 13
CT03-06-3878 15 15 50 40 1.6
CT03-06-3880 2 2 6.0 45 21
CT03-06-3882 25 25 8.0 50 286
CT03-06-3884 3 3 10.0 55 32
CT03-06-3886 4 4 120 66 42
CT03-06-3888 5 5 14.0 78 5.3
CT03-06-3890 6 6 18.0 a0 6.3

flan http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html



http://www.chaiex.com/product/1423159/center-drills-type-jis-1-material:-skh51.html
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Tool Type : Twins Drill

Yoyamamaiia

Material : HSS

gl
T B - o
3y
o |e ) Al
- L -
@ Dc @ Ds A AVY1I (mm)
¥o3U
(mm) (mm) L 1
5 5 MDW 0460 61 25
6 6 MDW 0560 65 27
7 7 MDW 0660 73 33
8 8 MDW 0760 78 36
9 9 MDW 0860 82 38
10 10 MDW 0960 87 41
11 11 MDW 1060 93 45
12 12 MDW 1160 100 47

d‘ ) @ 3 o . @ 9|
> N’e)u"lﬁllmi!mz!mzm (Ve : 999113990 m/min, f: amiﬂmiﬂau mm/rev)

“:;:g;ﬁ::“ wianiiy [ wianwalu AUOMAE AFA wlnvsE
oD. (mm) (~200HB) | (~300HB) ‘ (’VE?QOHB) (FC250)
Ve 30~70 30~70 10~40 40~70
= f 0.10~020 | 0.10~0.20 0.06~0.12 0.15~0.25
g Ve 40~100 |  40~100 15~55 40~70
=2 f 0.15~025 | 0.15~0.25 0.08~0.15 | 0.15~0.30
ve | 50~130 | 50~130 15~60 |  50~80
=12 f 020~035 | 0.20~035 0.10~0.20 | 0.20~0.35
Ve 60~140 ~ 60~140 20~60 |  60~100
i f 0.25~035 | 0.25~0.35 | 0.10~0.20 0.25~0.35

3 : Sumitomo Electric Hard metal (ﬂszmﬁ"l‘n g) 9109
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Determine number of cuts from:
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(@) Number of cuts: B

Stock clearance:

=y

@ mm @ revs
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290
'@ mm revs
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0.0 E— 0.0
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Tumsaalfiinan luaui 8.2
391 : ponuuVLazNaaale TSN UABNN AADS SHaI¥1 3102 - 2005

d' Y a =
Foru : U1 TUTUATUMBAUNIUNDN 2

Step Toolpath Tool Holders
1 - Rough (OD) Insert : Diamond 55° Style : L
IC Dia./Length = YU b (A) =
Thickness = YA L, (B)=
Conner Radius = YA L, (C)=
Relief Angle = YU £ (D) =
2 - Groove Insert : Single. Square W4 Style : Ex. Right H
ANNANTEY = VA b (A) =
YUIA S = VAL, (B)=
Sruywla = YA L, (C) =
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v a
VIHANNUNAUA
Tool Type : Inserts Material : Carbide
| | arsam | | omsam | enas 150 ann TSO falnule *
poen | 1ISO pars 1u o | lSO‘ anin | ‘mels | (o) || ™ {mm)
06|64 | 635 07| 77|635|| o1 159 00 | Shap P
‘oe;so 794 s [11 | 1169 02 238 |||O 01
209|097 | 9525lL7| 15| 155 [1270 || T2 278 015 | 015
[7]12 29 1270 |°0 |19 194 [15875] | 03 318 018 | 018
-~ | 16 {161 15875 09| 97|55 || 13 397 02 02
19 193 |19.05 11| 111|635 || o4 are ||| o | o4 |
| <7 16| 166 | 9s25|| o8 | 635 o8 | o8
2una (u8.)
Hialianaazs09RIUN Wl e | & | s
8 fe 300 | 20 | 464 | 02
T BB = | 0:
il B0 300 | 20 | 464 | 04
B ¢ Le (400 | 20 | 450 | 02
400 | 20 | 450 | 04
T of 500 | 20 | 450 | 02
; i 500 | 20 | 450 | 04
6.00 | 20 | 450 | 02
6.00 | 20 | 450 | 04
A Y] o o v s A d Jd
> ey lumsdauuzinamSusialiam3lus
Free Cutting Steel | Wian anduau ALAULAE Bin agumnu Brass vmnmiau

ve(m/min) | f(mmlrev) ve{m/min) | {(mm/rev) vc(m/rmn) f(mmirev) | v.(m/min) | f(mmlrev) vc(m/mm)

50-200 0.02-0.15

50-200 | 0.02~0.1

*50- 200 ‘0 02~O 1

50-150 | 0.01-0.1

|(mmlrev)
| 70-300 |0.05~0.2

50-150 }oo1~ooe *50-150 |0.01~0.05| 70-300 | 0.05~0.2| 70-300 oos~02

50-150 0.02~0.15]

50-150 | 0.02-0.1

|150-250 0.1~O.3|

150200]3.735

50-150 | 0.02~0.1
150-200 0.1—-0.3

70300 0.05~0.2 | 70-300 005~02

70-300 | 0.02~0.1| 70-300 |0.02~0.1

70-300 0.02-0.1

70-300 | 0.02~0.1

301 : Sumitomo Electric Hard metal (15 zmﬁ"l'vw) 109
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Tool Type : Holder Material : Carbide

duilanundan lduazmsihanin

YWIN (MN.)

h[b[L[fIh

20

20 125 25 20

32)

25
25

l=; |a2

25 150 32 | 25

32

25 150 32 25
32 170 40 32

32
32

puraauile ()

\eine | AnNdn

M (N

10 | 16
12 | 16
16 | 16
20 | 20

h|b|L fTh’ L| W g ()

28909
PG
L)

120 157
120 157
120 157
120 19.7

10 19.5
12 1195
16 22.0
20 |220|

30 —

10 16

120 [15.7°

10 |19.5

12 | 16

120 |15.7°

12 [19.5) 40

16 | 16
20 | 20
10 | 20
12 | 20
16 | 20
20.| 20

120 [15.7°
1120 [19.7*

120.19.7
120 [19.7
120 119.7
120 {19.7

16 (220 50
20 |22.0

10 |19.5
12 [19.5
16 122.0
20 220

6.0

6.2

8.0

6.2

8.0

6.2

8.0

301 : Sumitomo Electric Hard metal (ﬂizmﬁ"l‘vm) 09
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15 42 Material : Steel
98
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in393Ne/aUn I
A a 14 1 9 1 1
inTpInoNNIneTlszuIanadIuynanionglnalnenig
Tunaumsliinau
k2
1. WyUMNWFUNIU 2 UA
g’; 1 ay d‘ 9
2. @I FUNUINANNE1ANTI 5 U,
9 a o = o dy
3. a5 TsuAsuMUAUANUNAY Aall
3.1 afuTlsunsumadudaanunashaniin
9 a o = [
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luesenlfinau luauh 8.3

a a a 4
%1 : ’a’ammuuazwa@ﬁ”wiﬂmﬂimaummm

d' Y a =
BOIIU : Nuasldsunsumaauaunag 3

SHaI¥1 3102 - 2005

Step Toolpath Tool Holders
1 - Face Insert : Diamond 55° Style : L
IC Dia./Length = YU b (A) =
Thickness = YA L, (B)=
Conner Radius = YA L, (C)=
Relief Angle = YU £ (D) =
2 - Rough (OD) Insert : Diamond 55° Style : L
IC Dia./Length = YU b (A) =
Thickness = YA L, (B)=
Conner Radius = YA L, (C)=
Relief Angle = YU £ (D) =
3 - Groove Insert : Single. Square W4 Style : Ex. Right H
ANNANTEY = VA b (A) =
VU9 S = VAL, (B)=
Jeyuua = YA L, (C) =
4 - Thread Insert : Metric 60° Style : Straight

IC Dia./Length = YU Db (A) =
Conner Radius = YA L, (B)=
WAL, (C)=

Yue f (D) =
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Yoyamamaiia
Tool Type : Inserts Material : Carbide
o :so M o |m. ISOJ gl Bearse | |1 ooy 180 | “f'ﬂ:f‘
[os| 64 |63s| |o7| 7.7|eas || o1 | 158 |[ 0|
08| 80 s (19 ] 116 9sedl| @2 | 23 |[ o 01
»,.'09"97 95250 15 | 155 [1270 [|[ T2 278 015 | . 015
[7]12|128 1270 ™" [19] 194115875 03 | a1 ||ow| o8
161161 15.875 (09| 97| 558 T3 aqy
19}193 19.05 11| 11.1 | 635 0s 476 | O4| 04
<7 16| 166 | as2s|| oe 635 8 | 03
U6 (8l.)
WiANANAABIZIOIHIUDN W ) B | ifs
; e 300 | 20 | 464 | 02
g===§ 300 | 20 | 464 | 04
s’ 7 e [400 | 20 | 450 | 02 ]
400 | 20 | 450 | 0.4
ST of 500 | 20 | 450 | 02
' i 500 | 20 | 450 | 04
600 | 20 | 450 | 02
6.00 | 20 | 450 | 0.4
nialladmIunaanda Metric 60°
o ’ e s:u: Pitch | 2ua (ua.) |
@; mm | TPl |re | & [ & [od] & |
N od 1.00 | — [0.13]| 0.8 | 1.2 9.525/3.65
BESam T 125 | — 1017/ 0.8 | 1.2 l9.525/3.65
pase . |00 [ — T020]10[1.2]9.525365
L|SO 175 [ — [0.24] 1.2 | 1.2 0.5253.65
& 80" . 2.00 10.27| 1.4 | 1.2 [9.525/3.65
& N 250 | — |035| 1.4 | 1.2 9.525 365
Q 300 | — 1042 1.8 | 1.2 9525365
350 | — |049|25 1.7 [12.70 4.60
400 | — |056| 25| 1.7 [12.70/4.60

: Sumitomo Electric Hard metal (1/5 $mﬁl1°lflﬁl) 109
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Tool Type :

Yoyamamaiia

A @ o o [ 3 A 14 J
N’E]uhl"uﬂ13mmmzmmmmuﬂuﬂmﬂuﬂ

Free Cutting Steel |

WIAN ANduURY

j ALAULAR BAR

_ 9giivinw, Brass

ve(m/min) | f(mmirev) | vc(mlmm)|1(mm/rev) v,(m/mm) f(mmirev) | v(m/min) | t(mm/rev)\vc(m/mm)

50-200

0.02-0.15

50:200 | 0.02~0.1 | *50-200 ,-ooz~o1\

50-150

1 0.01-0.1 |

50-150

0.01~0.08|

*50-150 | | "0.01~0.05|

vasviAay

f(mmirev)

| 70-300

0.05~0.2

70-300

0.05~0.2 70300

50-150

10.020.15|

S0- 150

[150-250

0.1~0.3

150200

0.02-0.1

| 50-150 | 0.02~0.1

0.1~0.3

| 150-200 | oa~os 3 |

005~02

70300 005-02 70-300 005-—02

J

70-300

0.02~0.1 | 70-300

0.02~0.1

| 70-300 | 0.02~0.1| 70-300

[ 0.02~0.1
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Ia‘ L mwea)
: hlb|L)| flh]|Ls:
20 20 125 25 20 32
L - } |
. |25 25 150 32 25 32
|=, |32 32 170 40 32 | 32
. i U (uy.)
Iﬂ“ L h[b]L] fln]L,
; (20| 20 [125] 25 | 20 | 25]
25| 25 |150| 32 | 25 | 25
2525 /150/ 32 25 | 28
32 | 32 |170| 40 | 32 | 28
MuNAZ IO IR INBN
\.‘ ‘@I U] -n‘ suraeuiia () ‘.m:i“ ‘ Wiﬂ
¢ 1 )) : e (uy) Easine
i | Tt 0y
B B b | h|b|L|flh L| W am
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i | ) |
5 \:LLJ) \‘D <f| 16 | 16 120|157 | 16 220 5
20 | 20 |120{19.7 | 20 |22.0 vl
10 | 16 | 120|157 10 |19.5] )
(12| 16 [ 1201577 12 [195] 40 %
16 | 16 | 120 [15.7°] 16 |22.0] 50 5%
[ 20 | 20 | 120 |19.7°| 20 |220
10 | 20 | 120 197 | 10 195 ol
12 | 20 120197 | 12 [195| _ |
16 | 20 | 120197 | 16 |22.0 =
20.| 20 | 1201197 | 20 [22.0
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M3l Auto Cursor 19z Undelete TuTUs1nsa MasterCAM. (1.1).1).).
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A o

insaNefa. (11.1.1). RLFaNs1: UTHN Sumitomo Electric Hard metal (1szime Ine).

a J

YANUT a39. (2554). 9o Auto cad 2D /3D. d11113: aofuianiEleussaunia 10,

a

UTHN A5 1791NTIU03. (W.1).1).). Type 3-Jaw Self — Centering Chuck.

Q

v A

quawiie 10 ﬁqmﬂu 2559, 910 http://www.sarawootmachinery.com

U3HN Sumitomo Electric Hard metal (Uszime Ing). w.1.1.). $1nq. aenia GSX Mill.
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UTHN NIINA LUTYFUIUDT 9109, (N‘IJ’IJ) !ﬂi@\ill@%1311!15@3114@‘ﬂﬁ114ﬂ553~1.
Ay A o o
FUAUND 6 NUATWUD 2563,
910 https://www.truetechmachinery.com/index.php?url=product_all&id=329&ownerid
=44 &ownerme mid=185

o [

aa . A o d o w
IANAUNUNA Mastercam X4 Mill. (2552). ayn3s1ms: U5EN gason 9na.
an o Jd = A o Jd o
IANANIUNAY Mastercam X4 Lathe. (2552). ayn331ms: USEM gagoun 1na.
Ferhuandenamasuan. (1.1).1)). Fufuiiie 27 unsiay 2563,

910 https://www.youtube.com/watch?v=Dn2 InY fyEko

A A 4 a A 4 A i

aunsod muwIned tazansng Uselwassaina. (2552). giemsldaullsunsu Master

Cam V9. Unusiil: wiImendodiuasunsilse (esniny).
awiln Yy 1. (2556). CAD/CAM/CAE/CNC fUgaavnssunIsnan.

FUAUIID 2 WOAINEU 2559, 917 http://design.ipst.ac.th/docu/photo/D009.pdf
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v a o

dniniivaunamendewsans. 1), IEmsdeuussanynsy JUuuy APA 6 luau

a A

APINS. auﬁ'mﬁ'e 12 fgumﬁ’uﬁ 2563, 910 http://www.nupress.grad.nu.ac.th
wilsdonilo a1 Milling Step by Step. (2552). ayn3131n13: USHN pazeui s,
renasUszneunsHneusH Master Cam X4. (2552). dyn31/51m13: USHM gavenli 1.
Create solid and toolpath 2d using mastercam x5. (1.1).1).). ﬁuﬁ’mﬁ'a 20 UNIIAY 2563,

910 https://www.youtube.com/watch?v=cU8dDCGPJkQ
Mastercam X9. (2558). @yn51/51m5: U5t Aaxenlyi 1.

Mastercam X5 Tutorial 2 for beginners creating the 2D drawing. w.1.4).
Gl uﬁ'mfia 9 UNIIAY 2563, 1N https://www.youtube.com/watch?v=vEX70wKTEo8
Mastercam X5 Tutorial 1 Milling. (11.‘1J.°]J.). %Uﬁ}mﬁl@ 23 UNIIAY 2563,

910 https://www.youtube.com/watch?v=IzJ8UJRLgKw
Mastercam Training. (1.1.4).). #udwiile 20 uns1aw 2563,

91N https://www.youtube.com/watch?v=_jF2L6IAXsc
Mastercam Tutorial Contour Path. (11.‘1J.°]J.). ﬁuﬁ’mﬁa 19 UNIIAY 2563,

91N https:// www.youtube.com/watch?v=NZNN2-Ws_5U
Mastercam Tutorial For Beginner - 3D Drawing. (1.1.1].). ?mﬁ’mﬁa 17 UNIIAY 2563,

910 https://www.youtube.com/watch?v=4y uzUpV-J8
Mastercam Basics Part 5 — Solid Modeling. (ll.ﬂ.ﬂ.). f?‘mﬁ'ugﬁa 20 UNIIAY 2563,

91N https://www.youtube.com/watch?v=5UAyhQ1m5js
Mastercam Milling. (1.1).1)). Fuduile 22 uns1aw 2563,

910 https://www.youtube.com/watch?v=uSoHnv-wmsI
Mastercam - 2D For beginners : Tutorial Pocket 2D. (ll.ﬂ.ﬂ.). ?mﬁ/mﬁia 18 UNTIAN 2563,

910 https://www.youtube.com/watch?v=rUttoeKyk9U
MASTERCAM X5 - text project surface using project 3d toolpath. (11.1).1).).

Gl Uﬁ}mﬁ'ﬂ 21 UNIIAY 2563, 1N https://www.youtube.com/watch?v=JH70TCqE5o0k
Mastercam Toolpath : Surface Toolpath Contour 3D. (3J.‘]J.‘]J.). a ‘]J?gl)ul,ﬁlﬂ 17 UNIIAN 2563,

10 https://www.youtube.com/watch?v=KI1C9zfpU4Lk

Mastercam Toolpath Contour 3D. (M.ﬂ.ﬂ.). FUAULD 18 UATINY 2563,

910 https://www.youtube.com/watch?v=nQG3q24Cioo
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Master CAM Lathe Tutorial - Step by step. (11.1).1].). ﬁuﬁ’mﬁ@ 18 WNIINY 2563,
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Mastercam - Lathe Problem 1. (3J.°1J.°1J.). ﬁuﬁ’mﬁe 18 WNIIAU 2563,
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TFM - Mastercam Surface & Solid Modeling Preview. (11.1).1).).
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