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Ultra high efficiency end mill for Aluminium
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Type A for Aluminum Alloy

@ Biv—ILRat

Hitachi Tool Engineering, Ltd.



IwI=WAIY=X FTIA L

IRYIZIWAIU—-X 54 TADEF R

Main features of Epoch Mirus series Type A
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+Enables high-efficiency machining with ultra-high-speed machining centers.

+Cutting chips flow out smoothly due to mirror-surface-ground cutting flutes even with nano coating.

For ultra-high-efficiency cutting on ultra-high-speed machining centers
+Can handle any machining, such as plunge machining, contouring, inclined machining, etc.
+Select the optimum corner R for the machining dimensions.

/
+Stable machining can be performed using the optimum overall length for the shrink-fit holder.
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+Provides high-efficiency machining even with general-purpose machining centers with poor main-axis rigidity.
+Cutting chips flow out smoothly due to mirror-surface-ground cutting flutes in the same way as for 2-flute types.
+Can handle any machining, such as plunge machining, contouring, inclined machining, etc.

+Select the optimum Under-neck length for the machining dimensions.

Eﬁﬁ*ﬁﬁ“ﬂ'ﬁ Applicable materials table

g w7 IL= PIZEEREM | VILIEZHY - HEE fRE- 7 oI R Al
Work A1070% |A5052,A7075%|AC4C,ADC12% C1100% S50C# SCMZE
material Pure Aluminium Expanded Aluminium alloy | Cast Aluminium alloy | Copper, Copper alloy Rasin, Acrylic Carbon steel Alloy steel
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Appropriate applications by 2-flute type and 3-flute type
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1% ﬁE Characteristics

*Hydrogen-free DLC coating with hardness infinitely close to diamonds
(High hardness)

‘Low impurities provide high heat resistance, enabling high-efficiency
machining.

Exhibits its performance for cutting non-ferrous alloys.

QBB (FH T 4ILFYVUTHT)  Ultra smooth (New filtering technology) OSMEE High hardness
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Figure: Comparison of abnormal surface particles in carbide insert tools
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Contains abnormal particles.
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1% ﬁE Characteristics

+Amount of included Al is optimized to provide heat-resistant coating with
particularly superior adhesion to the tool base material.

+Si doping of an AICr-type coating membrane exhibits high hardness
(3,000HV) with good abrasion resistance.

‘Improved heat resistance enables long tool life for wet cutting or dry
cutting.

OPNI—F VI DEEM Adhesion of PN coating
PN3—5 1% (Panacea)

FIB# Peeling
B TEREEBICED  GERINAHG D2(FLL L TOIN T ZXRR

/ p e Microstructure increases
Strengthened adhesion structure achieves machining at more than twice the conventional cutting depth. ( OilER M UP!! )
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Cross-sectional structure and characteristics of PN coating membrane
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Improved adhesion

strength increases
stability!

Membrane surface [(= =8
with improved
lubrication

characteristics

heat resistance!
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Dimensions

2&%947 2Flutes type
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Made-to-order product (Semi-order) d’DCJt e }DS
fatn&:30 . |
17179’(7 Square type Helix angle 2 . ‘ |
5:)‘719’(7 Radius type
& size(mm)
S e O— b
TEXI—K Kind of coating SEDc |d—F¥@r| WEL | HFEL | BED | 2EL |YrUsEDs
Order code (C) Mill Corner Radius Flute Under neck length Neck Overall Shank
dia. (B) length (A) dia. length dia.
EMXA2100-45-(B)-(C) | #EUnoncoat/PN/SD 10 8 45 95 80 10
EMXA2100-60-(B)-(C) | U noncoat/PN/SD 60 ’ 95
EMXA21 20'45'(8)'(C) mbNon-coat/PN/SD ¢ 1 2 1 0 45 1 1 5 85 1 2
EMXA2120-60-(B)-(C) | L noncoat/PN/SD fa=100)) 60 ) 100
EMXA2160-45-(B)-(C) | HEUnoncoa/PN/SD E,;Z%’Fgg 45 90
EMXA2160-60-(B)-(C) | U noncoat/PN/SD $16 ;‘le:sfspecify 13 60 168 105 16
EMXA2160-75-(B)-(C) | #EL noncoat/PN/SD ke 75 120
EMXA2200-45-(B)-(C) | U noncoat/PN/SD ' 45 90
EMXA2200-60-(B)-(C) | L noncoat/PN/SD 020 |* 16 60 195 105 20
EMXA2200-80-(B)-(C) | L noncoat/PN/SD gagﬂgﬁ% 80 ’ 125
EMXA2200-100-(B)-(C) | #EL oncoa/ PN/SD Creeal: 100 145
EMXA2250-45-(B)-(C) | #EUL noncoat/PN/SD ESpETEED 45 95
EMXA2250-60-(B)-(C) | #EL noncoat/PN/SD 60 110
EMXA2250-80-(B)-(C) | U noncoat/PN/SD e 2Y 80 9 130 43
EMXA2250-100-(B)-(C) | &L non-coat/ PN/SD 100 150

KCHREBOO—FFR. A—FT VI ETIREEE. SEXLEEL,

Please specify the desired corner radius and coating when ordering.

RAEEEmMIINAF—5—)

Made-to-order product (Full-order)

EEUNDS A2y TICOEXLTIE, T BEIC CRFEEMELTEDET

For the lineup of products other than above-mentioned list, made-to-order products within the following ranges are available.

C“iii j — I< Order code c E MXAZ

5O t910~025

B MR : 10DcLF

T

4
PALES
Mill dia.

(fel2U 2 RICK ST BZIFHF L WVEE D HDFET,)
O—FFFR  0.05mm~0.3Dc ¥IO—FFFRELHAAETT .
d—57«>¥ : /J3d—bk/PNd—bk/SDO—hk

2-(R)-(B)-(C)

B MR I-7%& 17

Under neck Corner Coating
length Radius
Mill diameter 1 ¢10~¢25

Under neck length : 10Dc or less (However, orders cannot
be accepted in some cases depending
on the overall length.)

Corner radius

Coating

:0.05mm to 0.3Dc

$¢Square type is also availablle.

:Non coat / PN coat / SD coat
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Made-to-order product (Semi-order) ‘% ‘
fatnm:30° - ‘
Helix angle T |
1717947 Square type
- . _ T_f 5£ Size(mm)
CEXA—R o mtifﬁ SNEDc | WE: | BTEL | @D | 2EL |vvvo&Ds
Ordercode © din. o |y iy Stk
EMXA3030-(A)-(C) &L noncon/PN/SD 3 45 [epcliTo 2.9 60 6
EMXA3040-(A)-(C) #BL noncoa/PN/SD 4 6 |ESC-®F 375 60 6
EMXA3050-(A)-(C) L noncoa/PN/SD 5 75 |Pleasespecty | 4.75 80 6
EMXA3060-(A)-(C) HEL non oo/ PN/SD 6 9 B I T 80 6
EMXA3080-(A)-(C) FEL norcoa/ PN/SD 8 iz sDLFOES | 7.5 90 8
EMXA3100-(A)-(C) L von-con/ PN/SD 10 15 | okEFEL g5 100 10
EMXA3120-(A)-(C) #EL Non-coat/ PN/SD 12 18 2 11.5 120 12
EMXA31 60-45'(C) ﬂbNon-coat/PN/sD 16 1 9 45 1 5 5 90 16
EMXA3160-75-(C) U noncon/PN/SD 75 ‘ 120
5: 719’(7 Radius type
=(A)- 3 :=(C)
N . — % ~ & size(mm)
TEXI—R T OB EDe o—rwm] WE: | BTEe: | HED | £EL |UrusEDs
Order code (C) (r;/l|2| Cornc(erBR)adius Ig.gteh Under le; length r\é?:k %Vrgtﬂl S(I;\ia;k
EMXA3030-(A)-05-(C) | &L noncoa/PN/SD 3 0.5 45 [spebiTo | 2.9 60 6
EMXA3040-(A)-05-(C) | #ELnorcoa/PN/SD 4 0.5 6 |ESS®E[ 3% 60 6
EMXA3050-(A)-05-(C) ﬁbNon-coat/PN/so 5 0.5 75 Please specify 475 80 6
EMXA3060-(A)-05-(C) | L oncca/PN/SD 6 0.5 9 |oeanoree 5 75 80 6
EMXA3080-(A)-05-(C) | &L noncoa/PN/SD 8 0.5 12 [socFoRs| 7.5 90 8
EMXA3100-(A)-10-(C) | L noncoa/PN/SD 10 1.0 16 |ScBETeL g5 100 10
EMXA3120-(A)-10-(C) | #EUnoncoat/PN/SD 12 1.0 18 i 11.5 120 12
EMXA3160-45-10-(C) | L noncoa/PN/SD 16 1.0 19 45 . 90 .
EMXA3160-75-10-(C) | &L noncos/PN/SD 1.0 75 ' 120

KCRBODBE MR, I—T VI ZTHERE, SENLEEL,

Please specify the desired under neck length and coating when ordering.

RAEEROTILA—5—)

Made-to-order product (Full-order)
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For the lineup Qf products other than above-mentioned list, made-to-order products within the following

ranges are available.

Eiiy a— F Order code = E MXA3

--(A)-(B)-(C)

PN

Mill dia.

bANRES 3~ 16
B MR : 10DcLF

(fel2U. 2RICK O TIFBZRIFHERWESHHDET )
O—7FFRF  0.05mm~0.3Dc ¥I—FFERELUHOEETT,

dJ—5«2¥ : J>3d—bk/PNOd—bk/SDO—k

E'FE - 7“#1"‘ - 74/7

Under neck Corner Coating
length Radius
Mill diameter $3~ 416

Under neck length : 10Dc or less (However, orders cannot
be accepted in some cases depending
on the overall length.)

:0.05mm to 0.3Dc
% Square type is also availablle.

: Non coat/ PN coat / SD coat

Corner radius

Coating
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2-flute type: Cutting example (1) (Cutting example using ultra-high-speed machining center)

- 3000 2600 [ HITACHI TOOL
#ATE T : EMXA2250-45-30(/ > J— Non coated) E T —
ﬁﬂ*i;_g ?} IJE Fﬁ Iy I\\ E ) l/( (D 25) Competitor's end mill for aluminium :: 200l
*ﬁ ‘ﬁu *Z Work n 7“./53% Aluminium alloy (A7075 T6ﬂi¥*ﬁ T6-treated material) § 1500 1200| 140
BIRIZEMH conditon : n1=30,000min’' (ve=1,885m/min) . % 1000
vi=15,000mm/min(fz=0.25mm/t) % 500 =
apXae=10X22mm. I 77 70— Arblow é 0 = clion 50 ;5
{SEFARERE Machine © FBIEIEMC Uitra high speed MiC £ 500 clion 250] | |
(BT50\ I§E§D7‘J Machine power 75kW, £ 1000 -650 -00
BB vax. .p.m 30,000min") | -1100 80
-1500
-2000

S ITAROEIEHERBOLE

Figure: Comparison of cutting resistance values during machining

.ﬂqu: a)tJJ ‘ﬁ'ﬂﬁ@]@ﬂ:ﬁ Comparison of cutting vibrations during machining

fEATE Tool Iﬁm?EEH(G) Main axis vibration
EMXA2250-45-30 45
A RT L SAIVRIIL(925) 6.0
Competitor's End Mill °
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2-flute type: Cutting example (2) (Cutting example using general-purpose machining center)

tﬂﬁ“?ﬁﬁﬁ\ t)JD(?'\ IEJE{%R%E\@]:EEQ Comparisons of cutting resistance, cutting chips, and tool damage condition

EmIﬂ Tool
EMXA2 1 00'45 (/\Jj_l\ Non coated)
it 7 )V=HI VRSV
(p10XET45 2NT />~O—h)

Competitor’s end mill for aluminium
(¢ 10X under neck45 2NT non coated)

*ﬁ F]'J *Z Work
7“/53% Aluminium alloy

(A7075 TGM’E*Z T6-treated material)

BDHEIZRF condition
n=10,000min"' (ve=314m/min)
vi=1,500mm/min(z=0.375mm/t)
apXae=5X10mm GBI siotting)
T.77 70— Air-blow

EFH#EW Machine
LB SEHMC standard Vertical M/C J '.I M|
(HSK-AB3)

T hDIEIES

Cutting force during machining

"
}mwaﬁi

INT#EOYIOLT

Cutting chips after machining

MI#TIEER smrissoom

Tool photographs after machining
(Machining distance: 20m)

BERENEMISN TS|

Welding width is suppressed.

BRI VRS)L
Competitor’s End Mill

(£ i |
T || T |
Vil e Ve | icfhe R I
| i [ b
' EEUSE! RBICEDTIRE
Chattering occurred!

Unstable due to vibrations

WIFERIFICT IVIREED

Aluminium welded onto entire flank.
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3-flute type: Cutting example (1) (Cutting improvement example using general-purpose machining center)

Em%m Machine used - 5&%@%””1&% (BT40) General-purpose compound machine
*ﬁ ﬁu *Z Work material - 7“/: El% Aluminium alloy (A7075 T6mi¥*j T6-treated material)
”DI%B{_LLL Machining position o E.sﬂ.‘ﬂ

INTERE+4
(FRARERDLOIRENNT)
J— 2R Work length : 250mMm

. ﬁE;EC&%fé(Dm]I $0) EU) Differences in machining performance between conventional and improved tools

Details of machining position
(Cutout machining of area
indicated by red line)

Eﬂ%ﬁ After Improvement fE;E Conventional -
e el AE. Y hikE R kR 7=
T8% EMXA3160-45-10 (J¥a—h)
Tool Name (/>23— Non coat) Competltors(l,E\‘nd Mill {t))r Aluminium I =] m‘*“_; ‘)~ lnm? /
lon coa
E:ﬁ%; Revolution speed mi/n-l_ eé%?o 1,;)80 ZTEEEYIIZT
= Vc Cutting speed m/min

BEDEE i Feedrate mm/min 10,800 1,200 WM ADITHEFEE KR!
135ED fz Feed per tooth mm/t 0.6 0.6 Achieves machining efficiency equivalent
BAMIIA ap Axial cutting depth MM 6 6 to high-speed machining centers even
ZHEYIAH ae Radial cutting depth MM 4 4 with general-p_urppse machining centers
BDI@E% Q Cutting efficiency cm3/min 259.2 28.8 ::gr:jl:tgh combination of tool Shape and
FOONTRSRE T Total cutting time min 145 245 :




%%w‘ﬁu%ﬁl: Refference Cutting Conditions

<1,E|JE{7)J$“> Side milling 2*&%9‘(7 2Flutes type 3*&5’]94’7 3Flutes type

) 7IL=EGE(A7075%) | 7ILZEEHY(ACAAE) #-5E(C1100%) #ihs- 7 o UILE
Work Aluminium alloy Cast Aluminium alloy Copper, Copper alloy Rasin, Acrylic etc.

THNEDc| BTR (ThAd | SRR TSR RS e S RS RS ENESF AlES e

No. of | Mill dia. ~|Under neck| Depth of cut High speed General High speed General High speed General High speed General

ftes | (mm) | lengh | apae | DEREY | XD | OEEE | XD | OERE | XD | EERER | XD | O | XD | OEmE | XD | EERE | XD [ [CEE

b-39)
(mm) | (mm) | min" |mm/min[ min" |mm/min] minT |mm/min| min |mm/min] min jmm/min| min" |mm/min| min" |mm/min| min' |mm/min

#10 45 22,000| 3,300/ 6,000/ 1,600/18,500| 2,300/ 5,100 1,200/10,000| 1,500 3,500 750/10,120| 1,650| 3,500 800
2 60 20,000] 3,000| 5,500| 1,500]17,000{ 2,100| 4,700, 1.000| 9.200| 1.400| 3,200 700] 9,200| 1,500| 3,200 750
*a 612 45 24,000/ 6,600| 7,700| 2,200/21,000| 4,600| 6,500 1,500/11,000| 3,000| 3,500| 1,000]11,040| 3,300| 3,500| 1,100
60 22,000| 6,000| 7,000 2,000]18,500| 4,200| 5,800, 1,400}10,000| 2,700| 3,200 920/10,120| 3,000| 3,200| 1,000
ﬂ 45 29,000| 7,200/11,000| 2,400/24,500| 5,000| 9,200| 1,70013,000| 3,300| 5,000 1,100]13,340| 3,600 5,000| 1,200
9 $16 | 60 26,000| 6,600| 9,900 2,200/22,000| 4,600| 8,300 1,500/12,000| 3,000| 4,500| 1,000]11,960| 3,300| 4,500| 1,100
75 <05D 24,000| 6,000| 9,000| 2,000]20,000{ 4,200| 7,500, 1,400}11.000] 2,700| 4,100 900/ 11,040 3,000{ 4,100| 1,000
'f 45 WZO'BDC 30,000 8,000| 9,300| 1,300]/25,000/ 5.600| 7.800 900] 14,000 3,700| 4,300 600/ 13,800| 4,000( 4,300 650
j“ 620 60 |*="°*127,000] 7,300| 8,500| 1,200|23,000] 5,100 7,100 850]12,500| 3,300| 3,900 550/12,420| 3,650| 3,900 600
80 24,000/ 6,600| 7,700/ 1,100/20,000, 4,600| 6,500 750]11,000| 3,000| 3,500 500/11,040| 3,300| 3,500 550
& 100 22,000| 6,000| 7,000/ 1,000/18,500| 4,200| 5,800 700}10,000] 2,700( 3,200 450110,120| 3.000| 3,200 500
= 45 24,000/ 8,000/11,000| 1,300/20,000| 5,600| 9,200 900]11,000{ 3,700| 5,000 600/ 11,040| 4,000| 5,000 650
TS 625 60 22,000/ 7,300)10,000| 1,200/18,500, 5,100 8,400 850]10,000| 3,300| 4,600 550/10,120| 3,650| 4,600 600
N 80 20,000/ 6,600/ 8,800/ 1,100/16,800| 4,600/ 7,400 750] 9,200| 3,000{ 4,000 500/ 9,200| 3,300 4,000 550
100 18,000 6.000| 8.000| 1.000]15.000| 4,200| 6,700 700] 8,300 2,700{ 3,700 460| 8.280| 3,000| 3.700 500
3DcLLT 26,000| 3,000(13,000] 1,500}21,000|] 2,000{10,500| 1,000f14,000| 1,350( 7,000 675]14,000| 1,500| 7,000 750
¢ 3 |3Dc~50c] 19,500 2,100| 9,750| 1,050]15,500| 1,400| 7,750 700} 10,500 945| 5,250 473]10,500| 1,050| 5,250 525
5Dc~8Dc 14,000 1,000( 7,000 500 12,000 980( 6,000 490] 7.800 700[ 3,900 350| 7,900 730[ 3,950 365
3DcLLT 24,000] 2,700{12,000] 1,350]19,000| 2,000| 9,500| 1,000f12,000] 1,350| 6,000 675/12,000| 1,500/ 6,000 750
3 ¢4 [3Dc~50c 18,000 1,890| 9,000 945[14,250| 1,400| 7,125 700 9,000 945[ 4,500 473| 9,000| 1,050| 4,500 525
5Dc~80c 13,500| 1,300{ 6,750 650] 10,500 980| 5,250 490] 6,750 700( 3,375 350 6,750 730| 3,375 365
3Dl 20,000 2,850]10,000| 1,425]16,000] 2,000| 8,000| 1,000]10,000 1,400 5,000 700/ 10,000| 1,500{ 5,000 750
3; @5 [3Dc~50c 5,000/ 2,000/ 7,500, 1,000f12,000, 1,400/ 6,000 700] 7,500 980( 3,750 490| 7,500| 1,050| 3,750 525
5Dc~8Dc 1,250 1,400| 5,625 700] 9,000 980| 4,500 490| 5,600 700| 2,800 350 5,600 730| 2,800 365
9 3D T 6,000 3,000/ 8,000/ 1,500/13,000| 2,100| 6,500 1,050| 8,000| 1,500 4,000 750| 8,000| 1,680 4,000 840
4r @6 [3Dc~50c < 2,000 2,100/ 6,000/ 1,050| 9,750 1,470| 4,875 735] 6,000] 1,050| 3,000 525| 6,000| 1,200 3,000 600
o 5Dc~80c/=10Dcl 9 000 | 1,470 4,500 735| 7,300| 1,000| 3,650] 500] 4,500] 730| 2,250 365| 4,500 820| 2,250] 410
J 3DcBIT [<0020¢[12,000] 3,000 6,000 1,500]10,000] 2,150 5,000 1,075] 6,400] 1,500] 3,200 750| 6,400| 1,680| 3,200 840
M 8 [3Dc~dDe 9,000/ 2,100| 4,500/ 1,050| 7,500 1,550 3,750 775| 4,800 1,050| 2,400 525| 4,800| 1,200| 2,400 600
Q 5Dc~80c 6,700| 1.470| 3.350 735] 5,625 1,163| 2,813 581| 3,600 730[ 1,800 365| 3,600 820( 1,800 410
2 3DcIT 9,500| 3,000 4,750 1,500 5,625| 1,163| 2,813 581] 4,700] 1,500] 2,350 750| 4,700| 1,680| 2,350 840
N & 10 [3Dc~5Dc 7,100| 2,100| 3,550, 1,050 4,219| 1,550| 2,109 775| 3,500] 1,050[ 1,750 525| 3,500| 1,200{ 1,750 600
5 5Dc~80c 5,300| 1.470| 2,650 735] 4,200] 1,100] 2,100 550] 2,600 730| 1,300 365| 2,600 820( 1,300 410
e 3D T 8,000 3,000 4,000[ 1,500| 6,400| 2,250| 3,200| 1,125| 4,000 1,500| 2,000 750| 4,000 1,680| 2,000 840
LB ¢ 12 [3Dc~50c 6,000/ 2,100| 3,000/ 1,050| 4,800/ 1,550 2,400 775| 3,000 1,050| 1,500 525| 3,000 1,200{ 1,500 600
5Dc~80c| 4,500 1,470| 2,250 735| 3,600] 1,100{ 1.800 550] 2,250 730| 1,125 365| 2,250 820| 1,125 410
3DcklF 6,000 3,000] 3,000] 1,500| 7,500| 2,250 3,750 1,125| 3,000| 1,500 1,500 750| 3,000| 1,800| 1,500 900
®16 [3Dc~50c 4,500| 2,100| 2,250| 1,050 5,600 1,550| 2,800 775| 2,250] 1,050[ 1,125 525| 2,250| 1,260| 1,125 630
5Dc~80c 3,300 1.470] 1,650 735] 4,200] 1,100] 2,100 550] 1,700 730 850 365] 1,700 880 850 440
lii%] OYBAHBaplEBR T HEMRAITLE. T— I BIMEIC KDL TLEE 0, [Note] (DThe recommended ap (depth of cut) is a genaral recommend. Please
ap}E/Jré-(jﬂ(;f;gb(;a-g)(:ih‘iogjo adjust basing on your machine and work piece rigidity.
@3HRELUNMEU SIS . BiERSE 1,000~2,000min ' <SU), Bi4IC PR gl A T e
TR = 5 = =@ = chattering occurs, please aqjust rpm plus minus 1, ~Z, rom
E!;E;Et‘;%}@ﬁ%ﬁ(jéézjﬁﬁﬁﬂ UC<rEEL, to avoid thg sympathi:tic vibragion p%inti.3 .
QKB MEIHAD CERZEHRVZLET, (Please apply water base coolant, when using EMXA series.
0
S 1| T 2T T A T 2Fiutes type
RHAA 7IL=G&E(A7075%) | ZIL=EZHEW(ACAAE) -5 E(C1100%) fifg- 7 oVILE
Work Aluminium alloy Cast Aluminium alloy Copper, Copper alloy Rasin, Acrylic etc.
NEDe| BFR | UhAd | =&l TURSRM SRS U SRS RS SRS TURSRA
Mill dia. | Under neck | Depth of cut High speed General High speed General High speed General High speed General
(mm) | length | “apae | EERE | b | @ | %b | B | %b | EE | %o | @Es | Xb | B | %0 | @EEm | % | @& | %D
(mm) (mm) min' [mm/min| min' [mm/min] min' |mm/min| min' |mm/min} min' jmm/min| min' |mm/min| min' [mm/min| min' jmm/min
510 45 22,000 2,640] 6,000 1,280 18,500 1,840] 5.100] _ 960]10,000] 1.200] 3,500  600]10.120| 1,320] 3.500| 640
60 20,000 2,400 5.500] 1.200]17.000 1.680[ 4,700/ 800] 9.200] 1.120| 3.200] 560| 9.200] 1.200] 3.200| 600
612 45 24,000 5,280 7,700] 1,760] 21,000 3,680[ 6,500] 1,200] 11,000 2,400| 3,500 800[11,040] 2,640] 3,500 880
60 22,000] 4,800[ 7,000 1,600[18,500] 3,360 5,800 1,120[10,000] 2,160] 3,200 736]10,120| 2,400] 3,200 800
45 29,000| 5,760[11,000] 1,920/ 24,500] 4,000 9,200 1,360 13,000] 2,640| 5,000] 880 13,340 2,880| 5,000 960
16 |60 26,000] 5,280 9.900] 1,760[22,000| 3.680] 8,300 1.200]12.000] 2.400] 4,500 800[11.960| 2.640] 4.500| 880
75 | ap=0.50c| 24,000 4,800] 9,000 1,600[20,000{ 3,360 7,500 1,120[11,000] 2,160] 4,100] 720 11,040 2,400] 4,100| 800
45 | 2.=<1.0Dc|[30,000] 6,400] 9,300] 1,040[25,000] 4,480 7,800 720 14,000] 2,960| 4,300] 480 13,800] 3,200| 4,300 520
$20 |60 27,000] 5,840 8500 960[23.000| 4.080] 7.100] 680]12.500] 2.640[ 3,900 440[12,420| 2,920] 3.900 480
80 24,000] 5,280] 7,700] 880|20,000] 3,680] 6,500 600| 11,000 2,400| 3,500[ 400| 11,040 2,640| 3,500 440
100 22,000 4.800| 7.000] 800]18.500| 3.360| 5.800] 560]10.000] 2.160 3.200| 360]10.120| 2.400| 3.200| 400
45 24,000] 6.,400( 11,000 1,040/ 20,000 4,480 9,200] 720 11,000] 2,960| 5,000] 480 11,040 3,200] 5,000] 520
625 60 22,000| 5,840[10,000]  960[18,500| 4,080 8,400] 680 10,000] 2,640| 4,600] 440/ 10,120 2,920| 4,600 480
80 20,000] 5.280] 8.800| 880[16.800| 3.680] 7.400] 600] 9.200] 2.400 4,000] 400| 9.200| 2,640] 4,000] 440
100 18,0001 4.800] 8,000/ 800[15.000[ 3.360] 6.700] 560| 8,300] 2,160] 3,700 370] 8,280 2,400 3,700 400
lji%f] OYAHBaplEBR T . ML T — I BIMEIC KDL TLEE L), [Note] (DThe recommended ap (depth of cut) is a genaral recommend. Please
ap%/J\ES(?'ﬂ(af‘iiDlKéBlCJ:b\‘D%?o adjust basing on your machine and work piece rigidity.
@HIREEUDEU 2B, MERE%E 1,000~2,000min <S50\, Bl 7RI i, AIEACH(0H Clienls] (D [PesslEk:
LSBT HIEAERIT B ESAEL TS0, @)If chattering occurs, please adjust rpm plus minus 1,000~2,000rpm

< S 4 i to avoid the sympathetic vibration point.
03 N " -
@AGAMELIELRDCERZEHREVEUET . (BPlease apply water base coolant, when using EMXA series.



%%tﬂ ﬁu%FF Refference Cutting Conditions
S U SMHAF AT 3Fiutes type

) ZIL=GE(A7075%) | ZIL=EZHEW(ACAASE)
Work Aluminium alloy Cast Aluminium alloy

EDc| BT R SRS TURSR{ SRS TURSRM
Under neck High speed General High speed General

length EERAY | %D | OE | XD | Bk | %D | mEs | %D

(mm) min' [mm/min| min' jmm/min] min' |mm/min[ min' [mm/min|
3D 20,000/ 1,500/ 10,000 750/17,000] 1,100| 8,500 550
3Dc~50c 15,000 1,150( 7.500 575] 12,750 850| 6,375 425
5Dc~8Dc 11,200 850| 5.600 425| 9,500 600| 4,750 300
3DcLLT 19,000| 1,650( 9,500 825]16,000| 1,125[ 8,000 563
3Dc~50¢ 14,250 1,200| 7,150 600 12,000 850| 6,000 425
5Dc~8Dc 0,700 950| 5,350 475] 9,000 630 4,500 315
3D T 6,000/ 1,700/ 8,000 850/ 14,000| 1,200{ 7,000 600
3Dc~5Dc 2,000/ 1,250/ 6,000 625 900| 5,250 450
5Dc~8Dc 9,000, 1.000| 4,500 500 650| 3,925 325
3DckLT 13,000 1,800| 6,500 900 1,275[ 5,500 638
3Dc~50c 9,750| 1,350 4,850 675 950| 4,125 475
5Dc~8Dc 7.300| 1,000{ 3,650 500 700] 3,100 350
3Dkl T 9,500| 1,950 4,750 975 1,350( 4,000 675
3Dc~50c 7,150| 1,500 3,550 750 1,000| 3,000 500
5Dc~8Dc 5,350| 1.100| 2,650 550 750( 2,250 375
3D T 7,600 1,950| 3,800 975 1,350( 3,200 675
3Dc~50c 5,700| 1,500( 2,850 750 1,000| 2,400 500
5Dc~8Dc 4,250 100| 2,150 550 750| 1,800 375
3D 6,400| 1,950 3,200 975 1,350| 2,650 675
3Dc~50c 4,800| 1,500/ 2,400 750 1,000| 1,988 500
5Dc~8Dc 3,600/ 1,100/ 1.800 550 750( 1,500 350
3DcLLT 4,750 2,200| 2,375| 1,100 1,350| 2,000 675
3Dc~5Dc 3,550| 1,650 1,750 825] 3,000| 1,000| 1,500 500] 1,650 670 825 335] 1,650 700 825 350
50c~8Dc 2,650 1.250| 1.350 625] 2,250 750] 1.125 350] 1.250 500 625 250] 1,250 520 625 260

lii,ﬁ ] Otﬂi\fﬁiapﬁgﬁtj BRI, D— I RIMEICKDAEL T EE L, [Note] O rT(rj\e re(t:)ommended ap (depr:h of CL(I;) is e:(genaral re;jc?mmend Please
ZFINEL T NIREDIFESICENDET, adjust basing on your machine and work piece rigidity.
Oap}&ézum&bgﬂﬁla B 1,000~2,000min <5UL), BiIC M ==l i d e Bl s
LT HRAEREF B ESAEHLTLIEEL) @F chattzrtlgg occurst,hplteasebadgust rpmtplus minus 1,000~2,000rpm
el TR A rohbgal < ° _to avoid the sympathetic vibration point.
O |&tﬂﬁlijb1§ﬁﬁ7é?§4§unb?jo . . . N (3Please apply water base coolant, when using EMXA series.
@%WUJ@@EJD‘EDUM%D (&, BlERHEEXDREZRULLETTIFT @)If the machine rotation speed is insufficient , reduce the rotation speed
<fEELN, and feed rage by the same ratio.

-85 (C1100%)
Copper, Copper alloy

R RIS

High speed General
EEE | %D | mEs | =D
min’' |mm/min| min' |mm/min
9,750 800| 4,875 400
7,300 600( 3,650 300
5,500 450( 2,750 225
8,750 825| 4,375 413
6,550 600| 3,275 300
5,000 450| 2,500 225
7,200 810( 3,600 405
5,400 600| 2,700 300
4,050 450| 2,025 225
5,800 795| 2,900 398
4,350 600| 2,175 300
3,250 450| 1,625 225
4,300 900| 2,150 450
3,225 680| 1,613 340
2,400 500{ 1,200 250
3,500 900[ 1,750 450
2,625 680| 1,313 340
2,000 500{ 1,000 250
3,000 915| 1,500 458
2,250 680| 1,125 340
1,700 500 850 250
2,200 900| 1,100 450

Bifg- 7 oUILE
Rasin, Acrylic etc.
i
EERAL | %D
min' |mm/min
4,875 475
3,650 350
2,750 265
4,375 488
3,275 365
2,500 275
3,600 488
2,700 365
2,025 275
2,900 488
2,175 365
1,625 275
2,150 465
1,613 350
1,200 260
1,750 465
1,313 350
1,000 250
1,500 495
1,125 375
850 275
1,100 465

thad
Depth of cut|
ap,de
(mm)

EER LT
High speed
[ElEnEy | XD
min' |mm/min
9,750 950
7,300 700
5,500 530
8,750 975
6,550 730
5,000 550
7,200 975
5,400 730
4,050 550
5,800 975
4,350 730
3,250 550
4,300 930
3,225 700
2,400 520
3,500 930
2,625 700
2,000 500
3,000 990
2,250 750
1,700 550
2,200 930

¢3

o4

¢5

@6

ap=0.5Dc|
2e<1.0Dc|

8

¢10

¢12 3975
3,000

4,000

®16

A

Z22L0

BRBREDTER
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Attentions on Safety

(1) ITE25—2(HA) PSBVHTERIE. TEORVEHL. ETH3VEAEFRFICEEZMLL
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4. BHHIEEOZER
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PREQRERERAL LI,

5. TEICEALT. R EOMBER TR K- ZOMERDS HIEL 1D T

1. Cautions regarding handling

(1) When removing the tool from the case (package), be careful that the tool does not pop out and be
careful not to drop it or touch the flute tips directly with your bare hands. Also, if the tool is covered
with a protective coating, be especially careful when removing the coating.

(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with
your bare hands.

. Cautions regarding mounting

(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly
mounted in the collet chuck, etc.

(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause
of the chattering.

. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting
new work. The cutting conditions should be adjusted as appropriate when the cutting depth is large,
the rigidity of the machine being used is low, or according to the conditions of the work material.

() Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting
chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such
as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not
use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant, fire
prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

. Cautions regarding regrinding

(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool
with one in good condition, or perform regrinding.
(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety

cover over the work area and wear safety clothes such as safety goggles, etc.
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