I K1) )L® EAR{ERR  ENGINEERING DRILL® basic specification

W—EA—L YUy FRYJIL Carbide one-piece pivot drills
e VIRE 03175 Shank Diameter : ©3.175
2 £ 381 Overall Length : 38.1

= # ﬁf#&* FRESE Carbide Grade : Micro-grain carbide

BUHAT U H—INA RETINIL bk 5~8%) (Tungsten carbide and Cobalt :5~8%)

QFD <V —X

QFD Series
ENGINEERING DRILL®

T7U9FVJIVe &l
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Double flute type

sooosoe |

Regular Flute Length
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ENGINEERING DRILL®

¥%W71M Txhuﬁubn%ju TH— ¥,
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WA EEDTO—TEANA R L— bORBIFNIERIETT,

BORBEZROSNABEOMIZAIREICLTERIY Y7V T RUIL I,
BRI O TR LIz EL L. 2 BROBHMES
ERA/ XIRNA T2 8EET BTcHDNHIF FUILE LTERBENTVET,

This is a specialized tool for drilling probe insertion guide plates such as micro jigs for probe cards
used in semiconductor wafer tests and IC sockets used in semiconductor package tests.

Engineering Drill ®, which able to process products that require high precision,
drill and manufacture ultra-fine medical metal nozzles and pipes
by taking advantage of the features that are specialized for the processing of ultra-fine holes.
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Work Matcrial
Aluminum, Brass, Stainless Steel, Machinable Ceramics, Super Engineering Plastics, etc.

ST
RUIVEHD 5 £ TTR RSN E R DO AERLEET > TV S,
SR &N R DEER (5%~8%) ICETT b2l h AL L RV IVOBSEATIRETT

FUILANy Z1de MY 2DRRPHEICIE CTHEE THAR LEZET B EHTE,

RUJLEIFO20um H5. 1um iU%X’C‘C“EBZU?”:Ti( TEDNTEET,

% [/LI\/ \DDIODTLMU) I\ U )I/DXD-I—LL /C )

IR IBE - BEFE - F#ME - ROE - JURE - REEET - N - AT UBRED
INCDERZY7 VTS5 SEROMIEGIc—EE > M)V REVLET,
KXQFD( R Z LfEhR ) DRERIHEIS R/ £1um

Product Features

Since all of the drill base metal and flutes are manufactured in Japan with the most advanced technology,

itis also possible to manufacture custom drills with a high cobalt content (5-8%).

The drill specifications can be customized in detail according to the shape and material of the work piece,

and the drill diameter can be ordered from ¢ 20 um to 1 pm increments .

We are committed to the design of drills for beautiful and precise processing,
and clear all the affected condition such as hole diameter, position, roundness, concentricity, concentricity, hole depth, inner wall roughness, etc.

“XQFD (custom specification) guaranteed minimum tolerance value is & Tum.

Drills

QFD

type® @ DR 12

Diameter Ratio : 12

sooooe |

) © %im 120°

type@ Point angle : 120

Short Flute Length
Drills

SQFD

[+ 8]
Double flute type

type
P Q @ Dlameter Ratio: 6

I Feimfa 120°

type®@ nt angle : 120°

Semi-long Flute Length
Drills

Dotngle}gute type

J®DR18
Diameter Ratio: 18

© %M 120°

Point angle : 120

Center Drills

D Smgle flute type

A 53.13°

Pomt angle : 53.13°

Pointing Drill

for Stepped Shape Holes

QIEDS

@ E:apped shape flute

© b3
D Double flute type

Diameter Ratlo 3

éEmt angle 120
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The order ofdrllllng with ENGINEERING DRILL®

=_ === s s -

ey Yty idb bV 2s I~U)l/ TOBBEIINITAE IIZ7UT RV CORIINTIAE

Drilling method of stepless holes with ENGINEERING DRILL® Drilling method of step holes with ENGINEERING DRILL®

t>%2—FJJb : CQFD t>Z—FVY)b 1 CQFD
LHDNFZEITD AEEBDEH DT EITD

Center drills : Drilling for centering. Center drills : Drilling for centering.

4% KYJb: IMSD/PQFD
BEDRA VT4 %D |

ill a larger diameter hole with DR3 flute.

71449 FYJb: IMSD/PQFD
DR WWCRA T TA VT &ATS
drills : Drilling with DR3 flute. 1

QFD

g ength Drills :
T5 S Drill a larger diameter hole with DR6~18 flute. I
*ZR_ iE
£ 53 $ . 5%
E?fé DR12~18 ; Egtl':t' I~ U ll/ QFDS ;g
g Regularors &Length Drills: Diling wi : DR3 FUJLTRIDMIERORA > 71 AT %S °h
2 Pointing Drill for Stepped Shape Holes : _)U>'
> Drill a smaller diameter hole with DR3 flute. >

DR12~18 KUV CHIFZER Uy
Regular or semi-long Flute Length DnII
Drill a smaller diameter hole with DR12~18 flute.

EEIRF Ul QFD%) )b
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QFDVU—X
QFD Serles
ENGINEERING DRILL®

HIDPWAERETCHIVBEZIEX

High accuracy with small tolerance

T0- 751 ERMTICBERDIL. BEATETT,
IV 7UVTRUJNCEFERUE TQFDYU—X) 13, Ty =70y
SRUNLOD HEOBS) &LTEANAZOREEDTE LT,

Processing probe-guide holes require accuracy tools.
QFD series set the criteria with small tolerance as high accuracy.

RaERFLOTIuM®

X
Dlameter tolerance : range 3um %/va—kKUL
* Non-Coated Drill

HhRZ L BEVUI

Custom Drill

ENGINEERING DRILL®

SEEDRFYINENRI LR

High accuracy drills for Custom made

QFDYU—=XDFUJLIZ. HeOA®Z - MIMHELE, BEROZ—-XICE
DETHRARBRARNY Y THAINAXT 2 ENFAIRET T,

O=/NBP20um~. 1 umHEifi
FUJLRIZRNG20umh S RENRRET. FUJILERIZ 1T umBAITIEE
IEIBESEN

EHE 90025 /ra—btBRUJ
©0.025 Non-Coated Drill

OLEIIZ/N2 um X
FUNERAEFBRN VI T2ump 5 CIREEITET,
BEMD<HRY LT BHEE REBNE T EENTARTY,
XJ/vd=-kFRUIL

OEVWARICHXD
RUWHAK (Dratio~20%) [CBEWIGWZUET,

QTN IEEREIZ AR Y &
A -nRChE - -SE - >V Vg - O-FT1 70 ELE, CTELIC
Bole FUIETRBWEZULET,

Can customize QFD Drils depending on materials and the use of products.

@ The minimum diameter : 20um~, in increment of Tum
The minimum diameter : 20um~, specify the diameter in increments of Tum.

@ The minimum tolerance : 2um~*
The minimum range : 2um~
Less tolerance is essential to fine custom diameter. ><Non- coated drills

@Produce a long flute length
Long flute length (D ratio:~20times) available upon request.

@Other specifications available

vLvQ ONITIEG
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Long life coated drills

J==ILEUILICINZ
A—T 4T FUIIHEERRE

QFDYU—=XIF. I=FT 14 VT FUILBRIENARETY,
FMD&EFUIIDO—=T a0 VT IIRADESHSICTENTS D, TFUIILERED
MOZEBES) . I TEHLE LT <TE) . WIhKERELESIES &1\
EEEAH D ET,

COEBEEN L. RBPRY TN EZ IV INICERBEESGD
FUJILTY,

Produce normal drills and coated drills as well

Coated drills available on QFD series.

The coating of our drills are excellent in smooth surface. They feature“a clear cutting performance”,
“continuous flow of chips” and “prevent dril diameter from thinning”.

Long life time drill bits for use in processing metal and machinable ceramics.

QFD-0321-C5.00 = Z1=2&U

QFD-0325-N4.00 nadaiBv

i Aok i lies

ORUINE:- - -

Diameter = = = - - -

./A %- L] L] .

Tolerance = = = - - -

.3.] E....

Flute Length - - - -

.ﬁyﬁﬁ. « e .

Point Angle - - - - -
Q15170

Ovx7 (TE)

Web thickness

®20um~d500 um
®20um~d500 um

T mER(I CIEERIRE

in increments of 1 um

L>22 umZE THEERIRE

Length 2um

D ratio ~ 20f& & TS

D ratio ~20

SESSEAV=]EA b

various angle

Coated Drill or Normal Drill

HARY LAFVIVENR

Custom-made Orders

*gwAhOy b 1004

% Min : 100pcs~

VLvQ ONITIG
ENZRE



Vv1vd ONIT1Ha

NHBITMIEG MIAF N T I TEHIER

Case example processing content Results of case example as drilling
H3H @/ IEBE (mm)
@~ )LE(ZRIE) /$0.027 3333 Hole Position Accuracy
.*ZJE/?/Tj“/t’ “3/7(7]"“’\—“/]1) - 3 u: = ‘ z\‘l/g
=
@i/, 0.2mm ?'" Deviation Amount X Y
O : NfE/ 8 Ht &AME | 00009 | 0.0027
@£,/ 57677 (24><247 kU R) : sasss EMaXE
@ 7 /0.040mm I RIME | —0,0009 | -0.0013
-4 2
- - 4 37
@Diameter(actual measurement value)/ ¢ 0.027 - E o q:'Ai‘?eﬁE 0.0000 -0.0003
@ \aterial /'Machinable Ceramics (Photoveel II ) o B
@Material Thickness,/ 0.2mm
@Material Thickness : Hole Diameter,/8 : 1 IMIEDHE (um)
@Number of Holes,/576 Holes (24 X 24Matrix arrangement) Distribution Chart for Hole Positions
@Pitch,/0.040mm
10.0
EwvF0.040
Pitch ¥ 75
|| 0.20
— — 00000000000CO00000000000 Y — H‘
000000000006i000000000000 5.5
00000000000G000000000000 |° o
000000000000:000000000000 ) M
990000000003000000000000 5
0000000000GO00000000000 5
oooooooooooqoooooooooooo
0000000000G00000000000 \L
oooooooooooqoooooooooooo ______________ ;
0000000000000 0000000000 -10.0 -75 -5.0 -2.5*0 25 5.0 75 100
© 000000000000I000000000000 g
g | Sssssssssanssdsgsmsss o =
Il 0000 000000000000000 o -2.5
S | gessesssseasesesssscsees :
& 0000000 0GI000000000000 S
S | gessseseennonasesssesess 0
g 000000000000i000000000000
000000000000000000000000 75
0000000000060 00000000000 ’
. oooooooooooo.ooooooooooo<|3
PO.04X24=096 | 174771771 -100

@/ \FHEE (mm) (KUILE: $0.027mm)

Hole Diameter Accuracy

SO ]
BAE | 00274

: ; ‘ : SUNE
e — b7 Hﬁh}m‘; 0.0265
Ph(’;ggraphlc magnificnation 1 X900 :FEJI— 0.0270
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Case examples and results

B RTINSz
E 1 0.025mm

®0.02570—THA KX

TUERE (mm)

©0.025 70— HA K7*
TERERE (mm)

mE Ry FIIESZI vy
7UE 0.030mm

TUEE :0.20mm

TNEL 2255715 X15VM4YR)

®0.030 70— HA Kix

®0.0307O—TJHA Rix

X Y X
2K 0.0004 | 0.0008 =N 0.0261
5 UN -0.0008 0.0006 &=/ 0.0250
15 -0.0002 0.0007 15 0.0256
= JL =
UL E 73 R ($0.025)
10.0
7-5
5.0
2.5
-10.0 -7.5 -5.0 -2.5 ;‘l.ilv 2.5 5.0 10.0
-
-5.0
-7-5

-10.0

HIZESS - Z O CONCEHRAIE > R 7 L NEXIV

TIBAERE (mm) TVEREE (mm) ot
X Y X °5
>
=
=X 0.0005 0.0007 BA 0.0328 ¢
=/ -0.0008 | -0.0009 B/ 0.0318
15 -0.0002 | -0.0001 15 0.0323
- L VAN ™
FULE 7 77 B ($0.030)
10.0
7-5
5.0
2.5
-10.0 7.5  -5.0 2.5 I"E!lio 2.5 5.0 7.5 10.0
a—
-5.0
-7-5

-10.0

BIZESS - Z O CONCEHSAIE > R 7 L NEXIV
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Name of each parts (JISB0171:2014 KYW5(|F)

. v 1R shankDiameter
;A= DR,

/" Outer diameter of straight shank.

PAPAZE: 3 Sl Ul n 2R Overall Length
shank Diameter BT fe, INARHXIEHE A—F D5 v > 7 &IHE TORE,
3.175 The distance between two planes normal to the drill axis through the chisell edge and the end of the shank.

'm }JE Flute Length
o EICTEATITAD TN A TG ISA B I —F D 5DEDY] LT Z28TEDRSE,

/" The distance between two planes normal to the drill axis through the outer corner
of the cutting lips at the point and the extreme back end of the flutes(included groove length).

g Y ™ o SenmE T e e
Flute.Lengrh Overall Length ‘ // u |7 T 7‘ Web Thickness
; ‘ J ) BEICE S RN,
' 381 / The extreme end of the web forms the chisel edge on a two-flute drill.
Lf_________________j___H__ ________________________________ R ,m :gﬂy')ﬁé Depth of body clearance
“z7 (SE) 5 FULORNED S B EETORE,
Web Thickness /’ The depth from the outer circumference of the cutting edge to the body clearance surface.
‘ . :ﬁﬂy b ] Body clearance
‘ — V) / YIHIRIT RV OIE & TAREE DEERZ BT 5 e I R Z 1 e E.
r_ ﬁ _EHY ) 7% [E3 Sl Al ’ A surface with a gap to reduce friction between the outer circumference of the drill and the processing surface during drilling.
Depth of body clearance m q q q
—EHY Y & , ‘t)]h}] \\ A Major cutting edge / Lip
S - /S IKWEERITEEDIHAR,

Y ~y Body clearance i i i
9'__&}[/1 w3 7 y / Theline of intersection between the flank and flute surfaces.

/ JERS

Loong—= I'IJE Width of margin
[ BESMEEOY -V OIE,
/ The width of the margin between the short portion of the land not cut away for clearance to the drill axis.
/ N
/ -u WKIFmE Major flank
mnw / 7 VRATNCEE, TEEEDANE TR T BT HITRD LT E,
e P S ZOEETKVEEDSTHRHBINT BT 5.
iy orciting ecoerp C IR WMTEORRICIE, Y VEEFEEAD D,
Major flank / When cutting, the surface that was released to avoid unnecessary friction with the processing surface.
o N / The line of intersection between this face and the rake face constitutes the cutting edge.
. / NOTE:There are two types of flank shapes: conical surface and flat surface.
— 3 mE P
Zadth ; m;ﬂ::! / m FEJ)T W chiseledge
e R I ! ZDORIFEDIAR,

h ﬁ The intersection of the two flanks.

g | - - - - - - - . _

Helix angle L 1@ Lhﬁ ) Helix angle g _ p
U=T42JTvIE, ZDED—R%E2 RV DBICTFTEERED 5T A,

The acute angle between the tangent to the helical leading edge and a plane containing the drill axis and the point in question.

Chisel edge

—_—>

~

] ;ﬁ Flute
B &> eI E E— L EDBDEII T HEHD e DN\ ATEER

A body part of the drill groove which are in the between of major cutting edge and hill in order to permit removal of the chips.

.=/ F‘ Fluted land
=TT Ty Ih B — ) VE TORKRDIEE &2 2885,
/" Apart with a cylindrical or conical leading surface to the heel.

- | %ﬁ#"ﬁﬂ Point Angle

©) ROV TEEIC, YA ZFTICLUHRELIEEDA,
Twice the angle formed by the drill axis and the projection of a major cutting edge
in a plane through the drill axis and parallel ti this cutting edge.

m SRR Diameter
1 FIERSEIRIMED A,

The measurement across the lands at the outer corners of the drill.

kLR

Diameter

FeimA
Point Angle

Y1va ONITHa
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To get highly precise hole drilling

- ; SIS idi B =
B \1;|; Diameter L IE'IL,\ & Conceniiiicity u E = Reuvindness
[ ELLARETMITNTLS J ( ZHEEOEORHRALAERLE LTNITATLS ] [ PRY % < ERISEVRERTIIThTLS
Itis processed with Holes with two different diameters are processed Itis processed in a shape that is as close
the correct hole di around the same point. to a perfect circle as possibl.
TERPOBESIE, T2 LA HEELE., BRSO AR IC
DI T3t DFRAA D ELVADSHIEVDREETELS,
FODEEDIEV DR ETERDEELS, Roundness means the measure of how
In a plane figure, the toleration of the positions of the closely the shape of a hole approaches
centers of one circle to the center of the datum circle
is called concentricity.

and tolerancing.

)

that of a perfect in geometric dimensioning

[] mﬁ*ﬂ Innesufaceliouglhiness

(JISB 0621:1984 £W5|FB )

ZHEEOEONHELCHMERLE LTHMIThTLS
Holes of two different diameters are processed in the same axis

hﬂIi‘hfzﬂQl’iﬁb‘iﬂEb‘?E%
The inner surface of the processed hole is smooth.

)

FEBELIE. 72 LWEREF—ER LICHINE

HROT— 2 LHERISDIEVDXETELS,

Coaxiality refers to the magnitude of deviation from the datum axis line of the
axis line that should be on the same line as the datum axis line.

F#EMES. —EHEOEONHFThTLES &
+ 7O—JDEWAHTEEL
+ 70— B FhTLEVRERRICES B

NONEHEMENE -

cELLTO—JEBATELRL

+ 70-7HROME ST LEVEIRT S5k

If the inner surface roughness is low :

« Probe pin cannot be inserted

+ The probe pin may rub against the inner surface of
the hole and be damaged.

If the coaxiality is low and the holes of two different diameters will be misaligne:
« Probe pin cannot be inserted
« The probe pin is displaced and causes the inspection loss.

HAEMES, RORAEPSICEVRIE>TLES &
« DRICFHLTLES
- fEOREBHOTLEY, ELL TO—TE2BATELL

If the roundness is low and the holes will be in

elliptical or rice ball-shaped

« It may interfere with other holes

« The probe pin cannot be inserted

because it may connected to another hole.

REHPENE -

+ 7O—JEBATELL

If the hole diameter is too small :
« The probe pin cannot be inserted.

v1vd ONIT1Ha

T
s o -
.
1

T s
L
T

NEHKENE
cDTRUCFHLTLES
s fDREBHOTLEL, TO—TEFATELL
If the hole diameter is large :

« It will interfere with other holes

« Probe pin cannot be inserted because
itis connected to other holes.

FOEHMENE -

* 7O-JZBATELL

c RENKROTEICIO-JELHTRTLHTELL
If the concentricity is low :

« Probe pin cannot be inserted
« The probe pin cannot be applied to the electrode for inspectiol

{BELIE. T2 LRI hOR I
BEELTEDShIERIICIERE(EL SN,
ERFE AR EEREOIEVOXETZLS,

| mi - defined in relation to a datum or other feature,
® F AI—LU RE @ F AI LU RE The size of the deviation of a straight line shape
'g. or a plane shape.
{EEREHENE -
- fEDRICFHFELTLES
cELL7O—J%FATELEL
If the position accuracy is low :
« It will interfere with other holes
» Probe pin can't be inserted.

Position is a point from a theoretically exact position

= RS

iE LL‘/\'DE‘&"C“MI&'#I.'CL‘%
Itis proccessed with the correct depth.

X Hole depith

[

ROFEERO>TLES &
cELLTA—DEBATELRL

» 70— HRERRICE EL L
If depth of the hole is wrong,

* Probe pin cannot be inserted

* The probe pin cannot reach the inspection

b

ELWMIBIRINIThTWS /
Itis processed in the correct position.

EREHEVLE -

* RERNROTEIC
TA—-J7%HTHRTEHTERL

If the position accuracy is low :

* It becomes impossible to connect
the probe pin to the electrode
for inspection.
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Formura for Drilling

7I LIYERE Eﬂﬁ ) =vcC Cutting Speed = vc

. ve (m/min) : THBRE  cutting speed
n m(3.14) FHAZX

/

1000

(m/min)  pemm) :FULE sipemee

mmEmEE T 000cEs D (min)" : TEEERE Main Axis Spindle Speed

(®) E#BEEEE£20,000min', KUJLEZG0300mmTHRIIIY 3.,
CDEEDTHIREZESHED D,

m - DE ~ n 3.14 - 0300 - 20000

Ve = = = 18.84m/min
1000 1000

zzh s, YIEEEIL18.84m/mink Y E T,
(Example) Drill holes with a spindle rotation of 20,000 min-1 and a hole diameter of ¢0.300 mm.

The cutting speed at this time is calculated.
The cutting speed is 18.84 m/min.

] jiiﬁsz U iz U E,ﬁ ) =vf Feed of the main spindle = vf

vf = fr < n

&
e

= N IR =

vf (mm/min)

(mm/min) fr (mm/rev)

n (min)’1

() 1[EERE =l D% £0.005mm/revCIEl
FHRVREESEDHD,
vf = fr X 'n = 0.005 X 20000 =

ZTHB. FEDHEYIE100mm/min& 7t

(Example) The spindle feed rate when the feed rate per revolution is 0.005 mm/rev
and the rotation speed is 20,000 min-1.
The spindle feed is 100 mm/min.

°

Tc Drilling time =Tc

Tc(min)  :HNIEERE  oriling Time

Tc =

i n (min)'w B I%E‘Eﬁfg Main Axis Spindle Speed
(m|n) Id (mm)  :7URE  Hole Depth
fl’ fr (mm/rev): 1EIERZH 2 &) DIXY  Feed perRevolution

i T7NEL Number of Holes

(B)) HHIFICP0.300mmEE2.0mmDINBIVFET B,
TNER£2007 . YIHIEE18.84m/min, 3% 20.005mm/reveé L.
TDEEDYHIBSEEEEHD,
18.84 - 1000 2.0 X 200

= ————— = 20000min’ RAL Tc=
"= 0300 - 3.4 min= = AALT e 0000 - 0,005

zzh5 HIEIEERIE 4 X 60 = 240sec(1.2sec/hole)s V%,

(Example) Make a hole of ¢0.300 mm and depth of 2.0 mm in the processing material.
The number of holes is 200 holes, the cutting speed is 18.84 m/min,
and the feed rate is 0.005 mm/rev, and the cutting time at this time is calculated.
The cutting time is 4 x 60 ~ 240 sec (1.2 sec/hole).

= 4min

FEHREDHDH

Technical terms for drilling condition

» [OIEREY ( [CIEREREE ) tom]

—DEHERIDRAEY BV DEERR

Rotation number per minute of spindle

The number of Rotations

] H‘ 'f,E\lJZ']I]I 0 rnﬁ'fﬂljhl]l One side prosessing * Both sides processing

= S ElS A TS
2t e nen el

EAED S M 2 jetn D

A TN
et rill for the sarme direciic
DOEERAAAE]
Surface showed beffore processing |
N
\ \

= IV (YD %)
TR ITIC K> TELCDTRDED
Discharged chips

o <EROREROSTEEETEED
Conical helical chips

DS EEEENEYBTMILEEICHET S,
BETINDH AT EFHHEE R,

Fan- shaped chips cut by the cutting edge are curved by the flute. Chips of this type are produced
when the feeding rate of ductile material is small. If the chip breaks after several turns,
the chip raking performance is satisfactory.

EELTE e =7 e
Long pitch helical chips

PUBHEDTICZDEEFEENIRET,
BHHENcH LR IVITEEDEPT LN

The generated chip comes out without coiling. It willeasily coil around the dril.

=T
B =
Fan chips

RDOWEE RV EOTIRETILTe. EUARWNMBELEICRET BYVE.
FWBLEL RN,

This is a chip broken by the restraint caused by the drill flute and the wall of a drilled hole.

Itis generated when the feed rate is high.

R i

face showed before processing

IADEEE A AL SINLEITITE.
HHIMZEU>KBRLTREEA,SMIZE Y B,
MIBREME<EY PRI,

Process from both sides of the processing material.
Since the processing material is tumed over and processed
from the opposite side, the position accuracy tends to be low.

Excavated chips

BRI ﬁ
Cutting off chips

S ARV BON RE Y FRACHEITY BEHIIC
WHIMOIEMA R EARE TIRDOREEE KU W& > T LT 8)Y) &,
FIYBHHHE. IV BIEL SRR,

A conical spiral chip that is broken before the chip grows into the long- pich shape by the restraint

caused by the wall of the drilled hole due to the insufficiency of ductiliy.
Exellent chip disposal and chip discharge.

NI %
Folded ribon chips

BIAR PRI ORI b BB EEC L TR e g n eIV B,
BICERYPTL,

A chip that is buckled and folded because of the shape of flute and the characteristics of the material.
It easily causes chip packing at the flute.

AR A=

Acicular chips %
BRI TOBER NEVERTH— VOIS HBEIT

R E O T L OV BHEE R LM B O DNBICRICGEE BT DB B,

Chips broken by vibration or broken when bittle material is curled with a small radius.
The raking performance is satisfactory, but these chips can pack closely creating.

&
i
&
o

o
=
=
.
z
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o
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=
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Technical terms for drilling condition

n _FHERE [m/min, mm/sec, Inch/min(IPM)] Retract rate
FUILD ERTZEE

Retract speed after drilling

u IE&% U ( ii U Eg )[m/min, mm/sec, Inch/min(IPM)] Feed rate

—EDRETRUILOINITESE

Vertical speed of drilling

n 27V T (RyF>45) Peck drilling
RUILH TIEIETY BHEE DEEZ &R LA SN T Z §52&

To make a hole by repeating the movement of cutting and chip discharge

ATV TINTIDA)w ATV TIMIDT Ak
Advantages of step drilling Disadvantages of step drilling
* INAEDHE I L REIMOZR 285 <, - U=
+The heat of the inner wall of the hole is released to “Thereisa
prevent deformation of the processing material. and the p
RN ITEHYVBOBHRICENTL S, - FIES
«Excellent chip discharge even in deep hole drilling. “The tip dri

m Fvw 2 O— K [um/rev, Mil/rev]
1EECRYIVAIITESE

Feed amount per Revolution

CIAN 1) Burr
WHIMONM IEICRE T S AEEIZGRRDTE

An unwanted piece of material that occurs on the processed surface of a processing material

vy I‘ﬁ Number of Hits
WHIMICH AR ORLIE FY)LDER

Life of drill bit indicated by number of hits to material

B Unit Conversion
Tm  =1000mm Tmm =1000um 1[EEER = 304.8mm
=3.28] =39.37lmill 1neh = 25.4mm

=39.37Inchl 1l =254um
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Posted on magazine

BT TZ2HEd MR 20158982 (2015 vol.63 No.9)
. TV Z7UVT RULeABEINE Lic(paT),
(5] SRR IBOBEREL Z BB - MM TR m—
W TEORFENE TEERFEICT. Z2E T TFERE
UNREZIM T u VISR EMISEG, SWS8EICTY
IZTZUVTRUILeOEEDEY. £y TUVY
FUCEFEAUITIRBOBERABHINTNET,

ENGINEERING DRILL® was posted on “Machine Technology”of NIKKAN KOGYO
SHIMBUN, LTD on Sep, 2015. (2015 vol.63 No.9, Page47) [Special Topic] Ultra
precision and fine processing technology supporting the development of
advanced products. Editing machine tools with the latest trend of machinery
and tools, the article called “The features and processing examples of small
precision processing machine uV1", it has been published about the features
and processing examples of V1 from MITSUBISHI HEAVY INDUSTRIES
MACHINE TOOL in the article and also, the results of the processing experiment
used ENGINEERING DRILL®s.

2 B

FEQEFERRDNRLIC L ZERO/NUENEATVNET, BETI=ZEETTHE
HRE u VIO, MEEMICLS TEEHETEM) . HGPHIHE B\ - TeEERtM) |
BEMNLIERMIE—ATRIET S ERAILE . LT, THPITEDREMS
FFHEITHIET 5. CCOAATERAE MRGERIERTEY A7 L) L THHMIIC
Py LT ET,

FMD(MQFDY 1) — X ¢ 0.025 FUJLERBWZIITYT Y R L&A L HGPHIHE - BE
TERAE AT LADOMRETRAUZMIANBE NTET,

KR —=VICIAEHRICQFD R UL & uVIEFER Ui TEMEBH L TLET,

Summary

Lately, electronic miniaturization has been a process of making parts more downsized.”Main spindle stability”
by original technology, “High speed following capability” using HGP control, “Mechanical stiffness” enable to
work both precision and rough process with one unit and, “optical image type tool measurement system”
using CCD camera which measures thermal displacement of the main spindle and tools precisely. The article

shows these features of uV1 from MITSUBISHI and shows what they have been challenging to microfabrication.

It is published about processing which used OFD series ©0.025 drill of FMD and verified the effect of the HGP
control and “optical image type tool measurement system” using end mill. The next page is a processing
example using QFD drills and V1 similarly.
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Mat:rial Thickness
: 1.35mm
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Processing part thickness
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Measurement result of Hole Point Accuracy
INIEFEE (um) Hole Point Accuracy
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Measuring Devise : Nikon CNC Video Measuring System NEXIV
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