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Stable drilling is realized in various scenes such as inclined surface and curved surface
The smallest diameter lineup from ¢ 0.1

Iﬁ;:%fm Carbon Steel
BT Aloy Steel
TUN-F48 Prehardened Steel

AT LA

Stainless Steel

M

7ZINIEE-
Aluminium Alloy
Copper

N

R —51>)
I5YRMRU
MUGEN COATING
Flat Drill

MFD

$0.1 ~ ¢6

20° |l 30° || »dW || «d D
(SO HES ]|t |
(D<0.5) (D=0.5) (D<1 (D=1)

(SIS
Ao
=&

£ 69 H1X

Total 69 sizes

535

Features

Feature

1

[1-D) TEMMELHEEm IR TET YA >
Optimized tool design achieved both tool rigidity
and chip removal ability

TETFY1>

Tool design

HHETERELVENS I H EI6EE

Stable drilling is achievable even with micro diameters

T EHIMEYIN<T O 12T I DRIEAZR
Shape of cross section realized both tool rigidity
and chip removal ability

ftbttEad TEETE

Cross section of other brand

MFD QT EHfE

Cross section of MFD
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Thinning shape suppressed cutting resistance

F OB AR IEL THOERDF VIR Y M TR

The extremely thin chisel part ensured the space of chip pocket at the center
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High efficient and stable drilling is realized in various scenes
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Counter Boring Inclined Surface Thin Plate Semicircular Hole Correction of Through Hole Cross Hole TOREERT T avi i Pre-Hole for
EccentricHole  in Curved Surface (Type B D&) Angled Holes Threading
Drilling of Shoulder
(Type B only)

TEY(ZBICRR. BBz TEFY>

Optimized tool design by each tool size

od
;'%& ¢D<0.5 0.5s¢D<1 1=¢9D<2.6 2.6=9pD<3 ¢D=3
NI ZRAL-X(C
BRHF320°00N YN EEEEREES30°R0N
mbﬂﬁ 20l°heI|x angle removes 30°helix angle reduces cutting resistance
Helix angle chips smoothly
TERMEERISEEREAIR D—INOFH=BH<CERDIURAR
The same diameter and edge Neck relief shape for prevention of
Eﬁﬂ profile ensure tool rigidity interference with work material
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Thinhing Spiral thinning vy
3,8, —~ /] Triple
ﬁ;;rg thinning
AINI—-D>
Double margin
HINI—=>
Double margin

mTEEBEE. RINVES

Drilling accuracy and Through-end burr

HHIAA
Work material
D-I94X
Work size
J-3>h
Coolant

DN TR

L PIEZUAESR (A5052)

s AGAMEEHE
215 (FNHIIToH)

Machining time : 1min (Drilling only)

Aluminum Alloy

30 X 100 mm

Water soluble fluid

ITHE H8
Hole accuracy : H8(JIS)

BiEsp RiIA
Through-end

RIFNVEE &KX 0.098mm
Through-end burr max. 0.098mm

RABEHIMT, MIEBORRERDY, REVERERNSIFINIEZRRLET.

Realized stable and high efficient holing to various materials and any shape of part.
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MUGEN COATING Flat Drill
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Total 69 sizes MUGEN COATING Flat Drill

ANE, BEEHDIREL GBI THEIEE

BT [<F3% : mm / li4E : B3]

20° 300 ‘?900-1 Unit [Size : mm / Retail Price : JPY]
N ||| -0.003 h
(0035 | (0=05) (0D J—RNo. (D) B (2)BR (L1)ETFR AR (d2)ETFE (r)Ems (d)zv>o12 [(BDE=SS =i
I

BRIME 0. 105127y |
Stable dn”mg iS realized in various scenes SUCh as inCIined sur‘face and curved surface Code No. Dia Flute Length Under Neck Type Neck Dia. Neck Taper Shank Dia Overall Length Retail Price
The smallest diameter lineup from ¢ 0.1 ' ' ¢ Length yp : s : °
04-00230-00150 1.5 3 4.5 1.45 9° 4 55 6,400
TYPE A § ] P 04-00230-00160 1.6 3.2 4.8 1.55 9° 4 55 6,400
E— % °gee I 7§zﬁ%ﬂ J 88 04-00230-00170| 1.7 3.4 5.1 1.65 9° 4 55 6,400
E z ; e X ‘ © 04-00230-00180| 1.8 3.6 5.4 1.75 9° 4 55 6,400
g ¢ L 04-00230-00190 1.9 3.8 5.7 1.84 9° 4 55 6,400
a8 R
o ESIHTEAMIMERL. HAXECRIR: - EE(ELETES A | S * 04-00230-00200 2 4 6 1.94 9° 4 55 5,700
B ESIVNERIIL, CFE - & cTEFTYA(2! 5
o UE S LRBOMMNGIMEE, 601050 05LUTRELELE, RS o 2 5y *04-00230-00210] 21 | 4.2 6.3 2 9 4 SO o,70
¢ 1L F(30.1EUTT, ODQ ODO 5 | ] 0 * 04-00230-00220 2.2 4.4 6.6 2.1 9° 4 60 5,700
o NECHEREINTEORRZENT . BELLNGIIIIINTEXT, s s sh > > ] ] ) 1o * 04-00230-00230 2.3 4.6 6.9 2.2 9° 4 60 5,700
© SHEEREBCONMITAAIEET. E/\UBINHILET . v R '—J1 S
) S[_JmalTI diameter drill with ;Isat end profile, tool design developed and a ° : L ‘ * 04-00230-00240 24 4.8 7.2 2.3 9 4 60 5,700
optimized for different sizes. - ) sty s , * 04-00230-00250 2.5 5 7.5 2.4 9° 4 60 5,700
. L . KHEEIURS(E2D (TE&ZEX2) T, 2
‘ 3‘222'?2‘?2 ggt?i%c'gsg irr:”(;lgvgfyldd.?t?or:doavrs;zzi o 000 i Recommend arling depin s 20 * 04-00230-00260| 2.6 5.2 7.8 2.45 9° 4 60 5,700
® Stable drilling is realized in various scenes such as inclined surface and * 04-00230-00270 2.7 5.4 8.1 2.55 9° 4 60 5,700
curved surface.
® High efficient counter boring is available, also possible to reduce the * 04-00230-00280 2.8 5.6 8.4 2.65 9° 4 60 5,700
el * 04-00230-00290| 2.9 5.8 8.7 2.75 9° 4 60 5,700
?E‘E'UM Work Material _ * 04-00230-00300 3 6 9 2.85 9° 6 60 5,900
PER SER D | J0eE p| M REEIN g * 04-00230-00310] 3.1 6.2 9.3 2.9 9° 6 60 6,400
— S‘eec') S‘e‘g C°”"eé) pram— * 04-00230-00320] 3.2 6.4 9.6 3 9 6 60 6,400
Machining Case * 04-00230-00330 3.3 6.6 9.9 3.1 9° 6 60 6,400
* FSRBBIAE (> VR 1SmmALE D60, BHIESHUEDEEEN,) Unt (Sise. | el Pt Jov] * 04-00230-00340 3.4 6.8 10.2 3.2 o° 6 60 6,400
: : ‘ — , — ‘ * 04-00230-00350| 3.5 7 105 3.3 9° 6 60 6,400
J—RNo. (D)BRR (2)BER (L)ETFE AR (d2)EFE (r)&f (d)>v>9i3 (D= TRAEATAR
Code No. Dia. Flute Length Unfeer:gl\tlsck Type Neck Dia. Ne/c-\l;;aéper Shank Dia. Overall Length Retail Price * 04-00230-00360 3.6 7.2 10.8 34 Q° [§) 60 [§) , 700
04_00230_00010 0.1 02 03 . 90 4 45 8,400 * 04-00230'00370 3.7 74 11 1 B 35 90 6 60 6,700
04_00230_0001 5 0.1 5 03 045 _ 90 4 45 91000 * 04'00230'00380 3.8 76 11 4 36 90 6 60 6,700
04_00230_00020 0.2 04 06 _ 90 4 45 7,800 * 04'00230'00390 3.9 78 11 7 37 9° 6 60 6,700
04-00230-00025|  0.25 0.5 0.75 - 9° 4 45 8,300 * 04-00230-00400 4 8 12 3.8 l 6 60 6,700
04-00230-00030 0.3 0.6 0.9 _ 9° 4 45 7.700 * 04-00230-00410 4.1 8.2 12.3 3.9 9° 6 60 7,200
04_00230_00035 0-35 07 1 05 - 90 4 45 8’200 * 04-00230'00420 4.2 84 126 4 90 6 60 7,200
04-00230-00040 04 08 1 2 . 90 4 45 7,600 * 04-00230-00430 4.3 86 129 41 90 6 60 7,200
04-00230-00045 0'45 09 1 35 _ 90 4 45 8,000 * 04-00230-00440 4.4 88 132 42 90 6 60 7,200
04-00230-00050 0.5 1 15 _ 9° 4 45 7.500 * 04-00230-00450 4.5 9 13.5 4.3 9° 6 60 7,200
04-00230-00055|  0.55 11 165 A : 9° 4 45 7,500 * 04-00230-00460| 4.6 9.2 13.8 4.4 9 6 60 7,700
04-00230-00070 0.7 1 4 21 . 90 4 45 6,900 * 04-00230-00490 4.9 98 147 47 90 6 60 7,700
04-00230-00075]  0.75 1.5 2.25 - 9° 4 45 7,500 * 04-00230-00500 5 10 15 4.8 o° 6 60 7,700
04'00230'00080 0.8 16 24 - 90 4 45 6,900 * 04'00230'00510 5.1 102 153 49 90 6 60 8,100
04'00230'00085 0.85 1 7 255 _ 90 4 45 7,500 * 04-00230-00520 5.2 104 156 5 90 6 60 8,100
04_00230_00090 0.9 1 8 27 _ 90 4 45 6,900 * 04-00230'00530 5.3 106 159 51 90 6 60 8,100
04_00230_00100 1 2 3 095 90 4 55 6,400 * 04'00230'00550 5.5 11 165 53 90 6 60 8,100
04_00230_00110 1.1 22 33 1 05 90 4 55 6,400 * 04'00230'00560 5.6 11 2 168 54 90 6 60 8,500
04_00230_00120 1.2 24 36 B 1 15 90 4 55 6,400 * 04'00230'00570 5.7 11 4 171 55 90 6 60 8,500
04_00230_00130 1.3 26 39 1 25 90 4 55 6,400 * 04'00230'00580 5.8 11 6 174 56 90 6 60 8,500
04-00230-00140 1.4 28 4.2 1.35 9° 4 55 6,400 * 04-00230-00590 5.9 11.8 17.7 5.7 9° 6 60 8,500
* 04-00230-00600 6 12 18 5.8 - 6 60 8,500
MFD B (D) ZHERL TLIZEL, X (7)_ FSEETT.
How to Order When you order, indicate MFD (D). X (1) is reference value.
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MFD IEH

tIHI&GSER Recommended Conditions SUS304 ﬁﬁﬂﬂﬂ@tﬂ]ﬂl SUS304 Micro drllllng

Ay
o |8, 228, s | pewas | pemesen BRABEAARTOMMBASIMITE
O R S50C SCM440 SUS304 A5052 ADC ﬁﬁ b\j E%ﬁi o %‘*’EE 73 7_"] I b\“E_I“H"lb-’-

e e 0 el R EOEE G o B0 1BH20R | B B0 R 0 e Stable, long tool life and high-precision machining are achievable, e
i Speed Revolution | Speed Revolution | Speed Revolution | Speed Revolution | Speed Revolution even in micro drIIIIng at various entry angles Machining rIrTcl)vie

min" | mm/min | mm/rev | min" | mm/min | mm/rev | min® | mm/min | mm/rev | min® | mm/min | mm/rev | min™ | mm/min | mm/rev
041 (36000 15 |0.0004(34,000 10 |0.0003|20,000] 5 |0.0003(40,000| 45 [0.0011 40,000 35 |0.0009 ﬁ?ﬂ’ﬁi t:eriaISUS304
0.2 32000 30 |0.0009 (30,000 20 |0.0007|17,000| 10 |0.0006|36,000| 90 |0.0025[36,000| 70 |0.0019
0.3 (30000 60 |0.002 (28000 40 |0.0014|15000| 15 |0.001 |34,000| 140 |0.0041|34,000| 110 |0.0032 D—-J94X 20 x 30 mm
04 28000 90 |0.0032(26,000| 60 |0.0023|13,000| 15 |0.0012[32,000| 180 |0.0056 |32,000| 140 |0.0044 Work size
0.5 [26,000| 120 |0.004624,000| 85 |0.0035|11,000| 20 |0.001830,000| 210 |0.007 |30,000| 170 |0.0057 n-3s3h : KIS ERIHEH
0.6 | 24,000 140 |0.0058|22,000| 100 |0.0045|10,000| 20 |0.002 [28,000| 240 |0.0086|28,000| 190 |0.0068 Coolant - Water soluble fluid
0.7 22,000 160 |0.0073 (21,000 120 |0.0057| 9,000| 25 |0.002826,000| 260 |0.01 [26,000| 210 |0.0081 mTeses - 1 B5RE 10 9 GbnTok)
0.8 21,000 180 |0.0086[20,000| 140 |0.007 | 8,000| 25 |0.0031|24,000| 280 |0.0117 |24,000| 220 |0.0092 Machining time : 1 hr 10 min (Drilling only)
09 [20000| 200 |0.01 [19,000| 160 |0.0084| 7,000 30 |0.004322,000| 300 |0.013622,000| 240 |0.0109
1 19,000 | 250 |0.013 [18,000| 180 |0.01 | 6,500| 35 |0.005 [20,000| 360 |0.018 [20,000| 300 |0.015
2 10,500 | 370 |0.035 [10,000| 200 |0.02 | 3,600| 35 |0.01 [20,000| 720 |0.036 |20,000| 600 |0.03
3 8,000| 430 |0.054 | 6,800 300 |0.044 | 2,500| 40 |0.016 |15,000| 1,000 |0.067 |13,000 760 |0.058 2 30084 (LEENTR)
4 6,000 | 430 |0.072 | 5200| 320 |0.062 | 2,400| 60 |0.025 | 11,000 1,000 |0.091 |10,000| 760 |0.076 Slope (Inclined angle 30°(Blind hole)]
5 4,800 | 430 |0.09 | 4,200| 320 |0.076 | 1,900| 60 |0.032 | 9,000 | 1,000 |0.111 | 8,000| 760 |0.095
6 4,000| 430 |0.108 | 3,600| 320 |0.089 | 1,600| 80 |0.05 | 7,500 1,000 |0.133 | 6,600 | 760 |0.115

%1 HEEIUESFI2D (T E®EX2)TY, = _ ; e 1157% 2567%
%2 =5 NI T RULBA+D AR T BEIERTEL TS, o 115 holes 256 holes

%3 MBI ALY -BIES LUD—005> TRl EZ U, UIHISME AEEL TIZa W,

%4 FHE, BEAOIITSSUHEEIOIN TR T, FEEORFRe B R (CUIRISRAZREL TIEW,. y : S
%5 TEEREROIRNEAAINIZ TS, g
%6 INTHRCYIKTFEEONFE T BIHEE ATV TN T EERHLET . = - :

K7 -3 MIKBEIHIRES EHLET . J\{% 0.101

Hole diameter

7'(1% 0.104 mm

Hole diameter

%1 Recommend drilling depth is 2D.

%2 Coolant must supply correctly to the point of drilling or flute. 3 4
%3 Adjust drilling condition conforming to machine rigidity, holder rigidity and clamping condition. oA e s N
%4 Refer below table for recommended drilling condition in case of drilling on curved surface, inclined surface or semicircular hole. 70 ?AE (Jtib/ \) #%UDEB
%5 Minimize chacking runout.

%6 When chip can not be disposed, apply step feed.

%7 Water soluble fluid is recommended.

Slope [Inclined angle 70°(Blind hole)] Semicircular hole

INTAZAR UIHIRAFEZR

Recommended Drilling Conditions Depending on Work Shape

29 (E54£830°LLT) FE (ERIB30°1873) #hE #EOMT S ] 4571
i 5'_% Slope (Inclination angle 30° lower) Slope (Inclination angle 30° over) Curved Surface Semicircular Hole iiig! 45 holes

9%Z 0.100 mm

Hole diameter

Diameter

T T 30°&4m (LEFEDIY) 70°R4m (LEFEDIY) Az
sl S| 5
u g Figezs (Inclined angleog()e"(BIind hole)] | [inclined angleo7poe°(BIind hole)] Somieliptizrra
EATR MFD $0.1 MFD ¢0.1% MFD ¢0.1

Notes
30° #Bx%
30° T 30°Over
30°Lower
®

Tool
B XV RE B ClERE EWEE B EVRE B Bk EVRE EIET [min'l]
Dia. Feed Dia. Spindle Speed Feed Dia. Feed Dia. Spindle Speed Feed Spindle speed 25,000 25,000 25,000
$0.1~4.5 70% ¢0.1~4.5| 80% 50% 5016 90% ¢0.1~4.5 80% 40% . ;
$46~6 40% $46~6 | 80% | 30% ' ’ $46~6 | 80% | 30% = =y 3 3 2
MRS [mm] 0.2 (J>ZAFvY) 0.2 (J>ZAFvY) 0.2 (J>ZA7vY)
Machining depth (Non-step) (Non-step) (Non-step)
DB 8 %/ 7N 8 %/ 7N 10 7/ 7 10 # / 7%
Machining time 8 sec / hole 8 sec / hole 10 sec/ hole 10 sec / hole
X2AEA

Use Two tools
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25 #Z2 FD;FR  Attention on Safety

1) TEZS—INSMOETRIE. TEDRUH UL, HENRF CEEANRRIC, 1) When removing tools from cases, be careful of getting-out of tools and don’t touch directly
FHTERLUTLZE W, the cutting edges.

2) NI ZEEZRF TRIVRVEC LT IEE0, 2) Never touch the cutting edges directly with bare hand.

3) ITEAFAT 3. WETIBEABODETDT. BT H/\— - REAHREEFALO TS0, 3) Use safety covers and eye protection, as tools may be broken.

4) AILIZF. TEONTASICESSEMEBRBLTI RS0, 4) Use holders, etc. tha.t match the tools and nature of the process.\ng operations.
TRBRLICULND EBEL. FENElZ 3L 5ELTRE, o T T e ached o (e holder o prevent shaldng.

5) ?&H‘JH(%\ ,L,‘jhw)!aibr f 7":?1,\\, = . 6) Make sure of dimensionspof togll.s and work pieces before starting operation.

6 I‘%R(H&ﬁﬂﬂﬂ)ﬂ';ﬁ(;\ 5’9?)%1&)6%@}[(3‘5“? < 7":?&\,, 7) ltis necessary to adjust conditions according to the dimensions of work materials and the machine.

7) UIHIERAEE, UDI%T‘J{QFH%W(C‘S‘@(\ LI SLENBOT. 8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting

8) FEICIE U CHMERE L C < IeE W, AKBIEIHIBERAT S 5a (@, MTRICRET SN fluid could lead to fires due to sparks generated during processing or heat caused by
TN, KHDBRNBDET, BNHRELIITO TS, breakage. Ensure that you take proper fire-prevention measures.

9) EAPCERE (UHE - &) MRELLHEE. BE5CHIRZIEH TS, 9) If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) TEQOHUEEFLRNTLIZE, 10) Don’t modify tools.

JOA-EM3T12

25" 10
MFD_D1_202510

JOA-QM096

BADYOD CEBORBMHRE. BE - AROEHFEREEI ZHANTSNET.
Specifications may change without notice for improvement.

u COENRIFERIR(CRE LIz > F 2 AL TLOET .

This print uses environmentally friendly inks.




