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MUGEN-COATING Flat Drill

Popular Flat Drill ’E,l*eﬁ‘
The smallest diameter lineup from ¢0.1!
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Small diameter drill with flat end profile, tool design developed and optimized for different sizes. a e e | I] I 33
O [ o J SR
8 8 —' 3
. 4 - -~ . 5 > > 0
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Developed for the precise drilling field. Standardized every 0.05 sizes from @0.1~$0.95, and every 0.1 for over @ 1. o1 HLESO0 1 KUTT . N ‘
P P g riela: ve Pl ye : ORECHER LM TENMRERDT, RELERBIMIHTEET. H v ARSI ThAICES M &3 7. %4 T1d-0.001mm~-0.008mm
@S HERESYMMIAFIRET. BAUBIHIL &I, OFEE[0.002mm] TEEL THYET.
) > L 3 d “ . not W @ Small diameter drill with flat end profile, tool design developed and optimized Shank tolerance is h4(JIS). NS TOOL produces within 0.002mm
HEPHEL ENTEOHRENDT. RELERBINIHTEET. s smal demete d : p Shank tlerance s LU
Stable drilling is realized in various scenes such as inclined surface and curved surface! $0.1750.05& T @®Developed for the precise drilling field. Standardized every 0.05 sizes from
¢17’Jt‘l’_">ﬁ01.g<::0'5 $0.1~0.95, and every 0.1 for over ¢1. o
Eﬁ%@(UﬂﬂI}}‘ﬂﬁET, %_/\Uéilﬂﬁl/b&'?‘o stamrdimdevmo.os.ﬁlemm Ogéffbatceec!jnumg is realized in various scenes such as inclined surface and curved ok B
High efficient counter boring is available, also possible to reduce the back burr. SRl @ High efiicient counter boring s available, also possible to reduce the back burr. TypeB
9 o
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MHERTOERE btﬂ&'r"’&ﬂﬁ%‘n—?élﬂ?‘ﬁ‘f ~ Tool design enables stable drilling even with small diameters ((DZE;OS) ((D;;;S) = gm | | H Ié
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Optimized tool design achieved both tool rigidity and chip removal ability : Thinning shape suppressed cutting resistance e © E— L
: #WHEI# work Material
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X @ New ¥ X 3 2020%4B%55 3 Released in April, 2020.
1 K BHEATRE  GHRIESRELEDE ) 87 [S% : mm / ffi#8 : [ Unit [Size : mm / Retail Price : JPY]
1
1 31— RNo. (D) ER (R)iBR (R)BTE fZIN (d2) BT (rald | dyr>I78R (B2 TRAE(HE
1 Code No. Dia. Flute Length | Under Neck Taper Length Type Neck Dia. Neck Taper Angle | Shank Dia. Overall Length Retail Price
bkt 5D T ELHTE MFDO) T &H#iE X :
Cross section of other brand Cross section of MFD . € 04-00230-00010 0.1 0.2 0.3 A - 9 4 45 8,000
TR Y < T OB ETLT B IR : FENBEBHH L TROBOF v TG NERER ¢ ovomooons | 013 03 045 A - el 4 o 8600
Shape of cross section realized both tool rigidity and chip removal ability 1 The extremely thin chisel part ensured the space of chip pocket at the center 4 04-00230-00020 0.2 0.4 0.6 A - 9 4 45 7,400
¢ 04-00230-00025 0.25 0.5 0.75 A = 9° 4 45 7,900
B4 BIZHA CTORREETREELEZRDITHRIEE | High efficient and stable drilling is realized in various scenes! @ 04-00230-00030 0.3 0.6 0.9 A - o° 4 45 7.300
@ 04-00230-00035 0.35 0.7 1.05 A = 9 4 45 7,800
% % % é % 4 04-00230-00040 0.4 0.8 1.2 A - 9° 4 45 7,200
T 0 - 7 ¢ = u & 04-00230-00045 0.45 0.9 1.35 A = 9° 4 45 7,600
i i i n : : : : ; _ -
i ] - - ] . | . ’ : \ \ u u & 04-00230-00050 0.5 1 1.5 A 9 4 45 7,100
i |t i 'R [ j : : ¢ 04-00230-00055 0.55 1.1 1.65 A - 9° 4 45 7,100
ESUNT  HEAONT  BIRAONI  HEUNT  RBOROSE  GESENT  EWIT O 73y MRk gAREREDLAL  FYTRMT 4 04-00230-00060 0.6 1.2 18 A - £l 4 45 6.600
CounterBoring  Inclined Surface Thin Plate Semicircular Hole  Correction of Through Hole Cross Hole TORERUIIT aviIns Pre-Hole for @ 04-00230-00065 0.65 13 1.95 A — o 4 45 7.100
EccentricHole in Curved Surface (Type BD#&) Angled Holes Threading s . . :
Drilling of Shoulder 4 04-00230-00070 0.7 1.4 2.1 A - 9° 4 45 6,600
(Type B only) *  04.00230-00075 0.75 1.5 2.25 A - o 4 45 7,100
ITEY A XBICHAR. REILEhETIRETY 2! Optimized tool design by each tool size! ¢ __04-00230-00030 0.8 16 2.4 A — 9 4 45 6,600
¢ 04-00230-00085 0.85 1.7 2.55 A = 9° 4 45 7,100
E‘i ¢»D<0.5 0.5=¢D< o1 1=¢D<2.6 26=¢D<3 ¢D=3 @ 04-00230-00090 0.9 1.8 2.7 A - 9° 4 45 6,600
PV < FERL—RIC PR ERES €330 RN 4 04-00230-00095 0.95 1.9 2.85 A = 9° 4 45 7,100
B9 320" RN 30°helix angle reduces cutting resistance 04-00230-00100 1 2 3 B 0.95 9° 4 55 6,100
1 Dhﬂ 20°helix angle removes chips smoothly -
Helix Angle 04-00230-00110 1.1 2.2 33 B 1.05 9 4 55 6,100
; ; 04-00230-00120 1.2 2.4 3.6 B 1.15 9° 4 55 6,100
BRI E T BEEERR T—INDFBEBHSEEN R 04;00230;00130 1.3 26 39 B 125 o 4 55 6,100
= The same diameter and edge Neck relief shape for prevention of 04-00230-00140 1.4 2.8 4.2 B 1.35 9° 4 55 6,100
o profile ensure tool rigidity interference with work material -
Neck ] 04-00230-00150 1.5 3 4.5 B 1.45 9 4 55 6,100
___ __ _ 04-00230-00160 1.6 3.2 4.8 B 1.55 9° 4 55 6,100
Edd A =7 B rurn e 0a0023000170 | 1.7 3.4 5.1 B 1.65 £ 4 55 6,100
=ty Triple 04-00230-00180 1.8 3.6 5.4 B 1.75 9° 4 55 6,100
Thinning Thinning 04-00230-00190 1.9 3.8 5.7 B 1.84 =X 4 55 6,100
‘ 04-00230-00200 2 4 6 B 1.94 9° 4 55 5,400
5’7%7—9‘?/ 04-00230-00210 2.1 4.2 6.3 B 2 9° 4 60 5,400
ST Pouble Margin 04-00230-00220 2.2 4.4 6.6 B 2.1 9° 4 60 5,400
Double Margin 04-00230-00230 2.3 4.6 6.9 B 2.2 9° 4 60 5,400
F—H—Fk MFD BR (D) &R L TL &S, ¥(y)dBEETT.
When you order, indicate MFD (D). #(y) is reference value.

00105 ¢BETH A XBICRBILINZTERET. RELERDIFDIHETY.

Tool design of every size developed and optimized from ¢ 0.1 to ¢ 6, realized stable drilling machining.
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B [N mm / ffi#& © ] Unit [Size : mm / Retail Price : JPY]

PAT. No. 5940205  pNew

PAT. No. 5940208

J— KNo. D) B (R)BR (R)ETR FiZN (d2) BT (r)EA (A v 7% (DESSS IRAE(TAE

Code No. Dia. Flute Length | Under Neck Taper Length Type Neck Dia. Neck Taper Angle | Shank Dia. Overall Length Retail Price

04-00230-00240 2.4 4.8 7.2 B 2.3 9° 4 60 5,400

04-00230-00250 25 5 7.5 B 2.4 9° 4 60 5,400

04-00230-00260 2.6 52 7.8 B 2.45 9° 4 60 5,400

04-00230-00270 2.7 5.4 8.1 B 255 9° 4 60 5,400

04-00230-00280 2.8 5.6 8.4 B 2.65 9° 4 60 5,400

04-00230-00290 29 5.8 8.7 B 2.75 9° 4 60 5,400
* 04-00230-00300 3 6 9 B 2.85 9° 6 60 5,400
% 04-00230-00310 3.1 6.2 9.3 B 29 9° 6 60 5,800
% 04-00230-00320 3.2 6.4 9.6 B 3 9° 6 60 5,800
% 04-00230-00330 33 6.6 9.9 B 3.1 9° 6 60 5,800
* 04-00230-00340 34 6.8 10.2 B 3.2 9° 6 60 5,800
% 04-00230-00350 35 7 10.5 B 33 9° 6 60 5,800
% 04-00230-00360 3.6 7.2 10.8 B 3.4 9° 6 60 6,100
% 04-00230-00370 3.7 7.4 11.1 B 35 9° 6 60 6,100
* 04-00230-00380 3.8 7.6 11.4 B 3.6 9° 6 60 6,100
% 04-00230-00390 3.9 7.8 1.7 B 3.7 9° 6 60 6,100
*  04-00230-00400 4 8 12 B 3.8 9° 6 60 6,100
% 04-00230-00410 4.1 8.2 12.3 B 39 9° 6 60 6,500
% 04-00230-00420 4.2 8.4 12.6 B 4 9° 6 60 6,500
% 04-00230-00430 4.3 8.6 129 B 4.1 9° 6 60 6,500
% 04-00230-00440 4.4 8.8 13.2 B 4.2 9° 6 60 6,500
% 04-00230-00450 4.5 9 13.5 B 4.3 9° 6 60 6,500
* 04-00230-00460 4.6 9.2 13.8 B 4.4 9° 6 60 7,000
% 04-00230-00470 4.7 9.4 14.1 B 4.5 9° 6 60 7,000
% 04-00230-00480 4.8 9.6 14.4 B 4.6 9° 6 60 7,000
% 04-00230-00490 4.9 9.8 14.7 B 4.7 9 6 60 7,000
% 04-00230-00500 5 10 15 B 4.8 9° 6 60 7,000
*  04-00230-00510 5.1 10.2 15.3 B 49 9° 6 60 7,400
% 04-00230-00520 5.2 10.4 15.6 B 5 9° 6 60 7,400
% 04-00230-00530 5.3 10.6 15.9 B 5.1 9° 6 60 7,400
% 04-00230-00540 5.4 10.8 16.2 B 52 9° 6 60 7,400
% 04-00230-00550 515 11 16.5 B 5.3 9° 6 60 7,400
% 04-00230-00560 5.6 11.2 16.8 B 5.4 9° 6 60 7,700
% 04-00230-00570 5.7 11.4 17.1 B 515 9° 6 60 7,700
% 04-00230-00580 5.8 11.6 17.4 B 5.6 9° 6 60 7,700
% 04-00230-00590 5.9 11.8 17.7 B 57 9° 6 60 7,700
*  04-00230-00600 6 12 18 B 5.8 - 6 60 7,700

F—4—Fik

MFD B (D) 2R L T ZE0.
When you order, indicate MFD (D).

#(yY)IIBEETY.

#(y) is reference value.

tﬂﬁu%#t%%i% Recommended Drilling Conditions

I BRRE G AT LA TILEZULEE TIWIZILABEIINA
e I e Carbon Steels Alloy Steels Stainless Steels Aluminum Alloy Aluminum Alloy Die Casting

o $50C SCM440 SUS304 A5052 ADC

DR | XORE | DRE | DR |XVRE | DBNE | DR RS | DEE | DM RVRE| DRV | DM | RXJRE| 10808
B & Spindle Feed Feedper | Spindle Feed Feedper | Spindle Feed Feedper | Spindle Feed Feedper | Spindle Feed Feed per
Dia. Speed Revolution |  Speed Revolution |  Speed Revolution| Speed Revolution|  Speed Revolution

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
0.1 36,000 15 10.0004| 34,000 10 10.0003| 20,000 5 10.0003| 40,000 45 10.0011] 40,000 35 |0.0009
0.2 32,000 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 30,000 60 [0.002 | 28,000 40 10.0014| 15,000 15 10.001 | 34,000| 140 |0.0041| 34,000 110 |0.0032
0.4 28,000 90 |0.0032| 26,000 60 |0.0023| 13,000 15 ]0.0012| 32,000 | 180 |0.0056| 32,000| 140 |0.0044
0.5 26,000 | 120 |0.0046| 24,000 85 [0.0035| 11,000 20 {0.0018| 30,000| 210 |0.007 | 30,000 170 {0.0057
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
0.7 22,000 160 |0.0073| 21,000| 120 |0.0057| 9,000 25 10.0028| 26,000 | 260 [0.01 26,000 210 ]0.0081
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
0.9 20,000| 200 |0.01 19,000 160 |0.0084| 7,000 30 |0.0043| 22,000| 300 |0.0136| 22,000| 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
g 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
4 6,000 430 |0.072 5,200 | 320 ]0.062 2,400 60 |0.025 | 11,000 1,000 |0.091 | 10,000| 760 |0.076
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

MHEEZTURE(F 2D (TEEX2) T,

T —=F 2 MIMIRP RULBATDICEHET DR OBRELTLLES L,

XA, RS —BIES IO —77 5> TRIEZZR L. THIRGZRELTILES L,

XHE. BENONISLOHFEINTICHELTE. PEORKREZBRICUHIERAEREL TILES L,

T EEBHFORNFENZ TS,

HITPICE) < FBFEIAHKET BBEE. ATy NI EHEDLET,

KT —Z 2 MIKBHYEIBZE HEDLET,

¥Recommend drilling depth is 2D.

#Coolant must supply correctly to the point of drilling or flute.

¥ Adjust drilling condition conforming to machine rigidity, holder rigidity and clamping condition.

#Refer below table for recommended drilling condition in case of drilling on curved surface, inclined surface or semicircular hole.

¥Minimize chacking runout.

#When chip can not be disposed, apply step feed.

¥Water soluble cutting fluid is recommended.

IRAE UHRGER

Recommended Dirilling Conditions Depending on Work Shape

FE (ERIE30° UT) FE (EFIE30° 8 X 3) HAE FEWiT
Slope (Inclination angle 30° lower) Slope (Inclination angle 30° over) Curved Surface Semicircular Hole

" =
Notes

30° UF

30°Lower

/

[=XES XV ERE [ELES OEsE | XEVEE ER XV ERE BER OERE | XV EE
Dia. Feed Dia. Spindle Speed Feed Dia Feed Dia. Spindle Speed Feed
¢0.1~4.5 70% ¢0.1~4.5 80% 50% ¢0.1~4.5 80% 40%
$0.1~6 90%
$4.6~6 40% $4.6~6 80% 30% $4.6~6 80% 30%




DII==HI1  work sample Data 1 NIEEHI 3 work sample Data 3

- #HI4F 1 SUS304  Material : SUS304 - #HEIM : IS =Y LABES (A5052) Material : Aluminum Alloy (A5052)
« J—=F b D KBMEIRBE  Coolant: Water soluble fluid « J—S5 PN 1 AGBIELIHEE  Coolant: Water soluble fluid
« IOTESRT : 1 B5R8 3 99 WD M A&) Machining time : Thr 3min (Drilling only) < HITESRS : 149 OVIITDH&)  Machining time : 1min (Drilling only)
15° RIE(LEE W) 30° RE(LEFEWIV) — > . = —
Slope [Inclined angle 15° (Blind hole)] Slope [Inclined angle 30° (Blind hole)] 7—7% 1A :30x100mm DDI.I*E /\5.(-”]“1
— — — : Work size : 30x100mm Cutting process Drilling
’ ; ERTE MFD MFD MFD
Tool o1 ¢3 ¢6
1157 2567% HIEEREE [m/min]
115 holes 256 holes Cutting speed 65 140 140
= Hapd
2 DI#EEL [min'] 20,000 15,000 7,500
Hole diameter Spindle speed
S HHIMTAR 78 | BE | Y| 3m | he | ¥BY | gm | hE | av
70° f&i@E(LEE IV ,' 23| ) ZR Profile on drilling Flat surface | Incined / Curved Semrllcollr;ular Flat surface | Indined / Curved Semflli)llrgular Flat surface | Inclined / Curved Semrlglr;ular
Slope [Inclined angle 70° (Blind hole)] Semicircular hole o _ suface surface suface
ZVRE [mm/min] | 250 | 140 | 100 | 800 | 480 | 330 | 800 | 300 | 240
. . FEBICHY SBVRESIE| 1009, | 56% | 40% | 100% | 60% | 41% | 100% | 37% | 30%
457¢ 355¢ Feed adjusting rate from flat surface drilling
45 holes = . 35 holes =L I 0.013 | 0.007 | 0.005 | 0.053 | 0.032 | 0.022 | 0.107 | 0.04 | 0.032
- W& 0.100mm J—JH4 2 1 20X30mm 2 0.100mm eed per revolution
/| Hole diameter ’ g8 Diam ) BE@RE: Tmm(1D) B@ERE:3mm(1D) BERE:6mm(1D)
Work size : 20 X 30mm MRS Through hole Through hole Through hole
Cutting depth JJ:_i )7 ERAR2mm (2D) JJ:_iUTQ:%jwmm (2D) JJ:; V)7 ERAT12mm (2D)
IR 15 RIE(UEF W) 30° BIELEE WD) 70° SE(LLE D7) DL Blind hole Blind hole Blind hole
Cutting process Slope [Inclined angle 15° (Blind hole)] | Slope [Inclined angle 30° (Blind hole)] | Slope [Inclined angle 70° (Blind hole)] Semicircular hole IR 2DFEE) F1F/70 | #9138 /7% | #9138 /9% | #9138 /9% | #9138 /9% | #9138 /9% | #9138 /9% | #9285 /9% | #9370 /9%
T{%iﬁll’% MFD ¢0.1 MFD $0.1* MFD $0.1 Machining time (Cutting depth: 2D) | 1sec / hole | 1sec / hole | 1sec / hole | 1sec / hole | 1sec / hole | 1sec / hole | 1sec / hole | 2sec / hole | 3sec / hole
]
g =il 25,000 25,000 25,000 MTEEAE. FHAUBS
S p S P " Drilling Accuracy and Through-end Burr
XV IRE [mm/min]
F 3 3 2
eed
0.2mm 0.2mm 0.2mm
P
WLRS (/>2F 97 (/2277 (/22797
utting dep (Non-Step) (Non-Step) (Non-Step)
IOTESRE 8#,/7% 8%, 10%,/ 7% 108 /7%
Machining time 8sec / hole 8sec / hole 10sec / hole 10sec / hole
BEss Rl

X2 Use 2 tool
i eoton Through-end

7J[|I$f§u 2 Work Sample Data 2

o #RHEl44 1 SUS304 Material : SUS304
c J—S N FAGBMUEIEE Coolant: Water insoluble fluid
« DITRERE : 393 11F# WM A) Machining time : 3min 11sec (Drilling only)

ITAEE H8

T—TJHAX: $10X20mm ATEBA: POLEEWR EWN G 242|Ep q Hole accuracy : H(IS)
Work size : 10X 20mm Cutting part Blind hole Through hole Semicircular hole / KHFNUSE B4 0.098mm

IITRIERAR MR E (FE) FIE41E (EHE) FMEiRE (FE) A5 0+EY Through-end burr max. 0.098mm

Machining position shape | Cylinder end face (Flat) Cylinder peripheral (Curved surface) From cylinder end face(Flat)

AN pavi= 7 — 7 BEEHIMIE InMiiE RE RSE ~ s o 2ol O Sy

Hole position Work rotation center position Central position Eccentric position Eccentric position EQ E*ﬁﬁ“ﬂ'f‘\ ”I]IDBO)H’J*E Fcﬁbj}' - gll 'J r&- =l EB$/ \5 (-J-j.]I]IE;IE lJ * '3' o

fTﬁﬁilLE MFD ¢6 MFD 63 MFD ¢2 Realized stable and high efficient holing to various materials and any shape of part.

00
— —

DI#EH [min”] 1,600 2,500 2,900

Spindle speed

X4 EE [mm/min]

Feed 80 40 35 15

=)=

") B [mm/rev] 0.05 0.016 0.014 0.005

Feed per revolution

MIRE ®A3mm (1D) BRA6mm (2D)

) 12mm (2D 4mm (2D . ]
Cutting depth (2D) Max. 3mm (1D) Max. 6mm (2D) (2D) =LA T2 ED;F=  Attention on Safety
JoFh 455 X 2577 3 ) X 477 5 1y 7

jJ[IIH§E i #or HISR X2 #1178 x4 #9167 x 8P 1) TE&7 -2 5MYHTEIR. TEORUHE LY. IEFRFCEEMN LV, BHIEER 1) When removing tools from cases, be careful of getting-out of tools and don't touch directly

Machining time 9sec 5secx 2holes 11secx4holes 16secx 8parts Lol FEaun, the cutting edges.
2) NFEEERFTHALVEICL T A S, 2) Never touch the cutting edges dire.cﬂy with bare hand.

(1) LEF)I(p6) (2) BLIUP3) (3) H21) 58 (¢ 2) 3) TREGATAHRE. WATARMABYETOT, BTA/S—  REAHZFEHAL LS, 2; Bse EBE‘Y“’Vf’i:”{“ er;’::‘ef""‘”v asd‘°°‘ls mayf:’he broken. ;
. . FL4 8 P . se holders, etc. that match the tools and nature of the processing operations.
Blind hole Through hole Semicircular hole 4 ;gifﬁﬁf_ijﬂ?%?%% v &%;?fﬂ{f?igﬁfbiz N The tool should be firmly attached to the holder to prevent shaking.
o - S :\ . - e 5) The work materials clamp firmly.
5 ?&ZJMU'\ ";j L ;EI'T' v _(f figk ° - . . 6) Make sure of dimensions of tools and work pieces before starting operation.
6 Iﬁzvﬁﬁlﬁfb‘—fﬁsl;\ ® b‘j‘l:wﬁ“}’?z’» _C < t’é v 7) Itis necessary to adjust conditions according to the dimensions of work materials and the machine.
7) SRR ”DIWW§E%*M“ BET, ;E&Té%g?\ BUET, 8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting
8) FICIE U THIRAZRE L T £ &0 RRBMYRIAZEAT 2155813 MIMBCRET ZNIE fluid could lead to fires due to sparks generated during processing or heat caused by
II"Q*EF H9 & 7 |J 7 1 PRI TN, KKDBEIHY ET, BIAMKRELTTo>TLLEEL, breakage. Ensure that you take proper fire-prevention measures.
" A= - 9) FARICER (WIHIE - @) FRELLBEE. BESICEBELED T LSV, 9) If abnormal sound, etc. occurs during processing, stop the machine immediately.
JA 1) %EE;{H*“ bf:ﬂ& (-,'E 10) TEOUHER LEWT &, 10) Don't modify tools.

KRIEUVET,
Hole precision : H9 (JIS) Realization

Hole diameter Hole diameter Diameter

VEGETABLE
©IL INK BAHZO7ICIBHORAMEE, 5E  AROLDFERCERTIBENTEVET,
Specifications may change without notice for improvement.
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www.ns-tool.com

it - RREEFR

T140-0014 HFE#RNIXKFH1-28-1 FRFBEAFHHERATEILEF

TEL. 03-3774-2459

B =S

TEL. 022-341-5528
REFEEMR

TEL. 0268-28-5720
HHEEEM

TEL. 052-414-6110
KBRE SR

TEL. 06-6534-4621
BRIERMR

TEL. 092-260-8550

FAX.03-3774-2460

FAX. 022-341-5529

FAX.0268-28-5717

FAX.052-414-6120

FAX. 06-6534-4530

FAX.092-481-3378



