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B 75t &5 USF
ZARIEELBEBERIEFLERRMNEM L XIBERSALUNEE, BBERREH
FLALZ R S HIXERT

USF Series drill is a brand-new prodrct developed on special design comcept and won natioanl paten.
This kind of drill can improve hole acuracy dramatically on the basis of guaranting hole wall quality.
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VIBIsEF], ERIEMRFLEMILCRK, EE&MEMMI,
With sharp cutting teeth to ensure excellent wall quality and hole registrantion accuracy. Suitable for
various kinds of boards.
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BiNtE, RRIERFHFAGCFE, TRATEMHEERMMT

High rigidity with excellent hole registration accuracy, Suitable for processing standard printedcircuit

boards.

0.05 0.075 0.09 0.10 0.11 0.12 0.15

1.2 14 15 18 20 25

o o 1.80 [0} o

0.20 0.25 0.30 0.35 0.40 0.45 0.50

35 40 55 85 7.0 7.0 85

(o] [e] [e] [e] [ ] [ ] [ )
0.55 0.60 0.65 0.70 ~ 0.95 0.10
8.50 8.50 8.5 9.5e 9.5 10.5@

e 95e 9.5 10e 10  10e
1.05 1.10 1.15 1.20 125 ~ 3.75
1.05e 1.05@ 1.05@ 1.05@ 1.05@ 1.050
10 10 10 10 12 @ 12 @

FPCE# iR & F 54 ¥t
7 G

$3.175

$3.175

38.1
- =

38.1
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Suitable for FPC and PTFE with starp cutting teeth for preventing burr and smear generation.
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SXtE 71 &5
L e

Esh, SN, ATV EmIIRE,

Slot drill with special design to maximize rigidity. suitable for slot drilling on drilling machines.
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RERRBFLABE, WiERAFPTFERMSEFLINT .
Back drill with excellent chip removal capability, can solve the problem of swarf clogging effectively,
meanwhile can ensure excellent hole registration accuracy. Also suitable for processing PTEE boards.
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IR 5% End Type

g () BB ()

& EA Fish tail KB SafeEnd

&L 22 AU Drill Point
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ST Xihst &5l
Fafa: ZRINELHNHEBL XK TFHE (3.175mm ) &= KEFEHA6.50mm,

These drill have drill diameter larger than the shank diameter(3.175mm), The maximum drilling
diameter of solid type is 6.50mm

38.1 N

-

AR EAERE, SETRE. $heB, TITERBERRA,

Fish tail type is supplied as standard, safe and drill types can be provided upon request.
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Up draft type is supplied as standard. Down draft can be provided upon request.
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i E 5 WH171RT L3175 mmEE)FEASHHERER
FFII:II: 2 ,'f—i . i I§‘)’[' ‘—'%— , & ﬁﬁi'& , ﬂ'iﬁé’%ﬁ*ﬁﬁﬂﬂlo DRILL BITS(3.175mm shank diameter) CUTTING PARAMETERS
HZI=@mAD<3.175mm, HE B it 4 8 i it 44 B i
. L. . . . . . Drill size Spindle speed Chip Load Infeed Rate Chip Load Infeed Rate
High efficiency and long life router,suitable for routing general PCBs. H series will be smaller p— rom o roy T mil/rov | mm/s om o rov T mil/rov | mm/s om

than 3.175mm 160 5] 0.19 13 30 4 o.16 11 25
0.10 200 5 0. 20 17 39 4 0.16 13 31
300 8 0. 31 40 94 8 0. 31 40 94
- 0.50 0.60 0.70 0.80 0.90 1.00 1.10 160 5 0.19 13 30 4 0. 16 11 25
0.12 200 5 0. 20 17 39 4 0. 16 13 31
35 40 50 209509 506 506 300 8] 0.31 40 94 8] 0.31 40 94
O O O grecse 65e 65e 0. 15 160 7] 0.28 19 45 6]  0.24 16 38
8L | = ) 200 8 0.31 27 63 6 0. 25 21 50
" L] 1 -120 N 125 1] 0.43 23 53 o 0.35 19 44
i = o \ ’ ’ ’ ’ ’ ’ ’ 0. 20 160 10 0. 38 26 60 8 0. 31 21 50
200 12 0.47 40 94 10 0. 38 32 76
N . 756 750 750 &5° B R 125 6] 0.61 33 77 13 0.51 27 64
8.00 8.0e g.0e 900 9.0¢ 9.08 9.0¢ 0. 25 155 14| _ 0.57 37 88 12| 0.47 31 73
- 180 15 0. 59 45 106 12 0.47 26 85
1.90 2.00 2.10 2.20 2.30 2.40 2.50 3.175 110 18 0.71 33 78 15 0.59 28 65
0. 30 145 17 0. 66 41 96 14 0. 55 34 80
9.0 10.5 10.5 10.5 10.5 10.5 10.5 12.0 170 18 0.71 51 120 14 0.57 11 96
. e 6 6 o o o o o 105 22|  0.85 38 89 18]  0.71 32 74
0. 35 140 19 0.76 45 106 16 0.63 37 88
A 160 20 0.79 53 123 16 0.63 43 101
gﬁﬁ}ﬁnWH151CB 100 24 0. 94 40 94 20 0.79 33 79
PR MIEIER, EREGK, SO, RIBES; S68MIRH, -0 0 B Rrow— o | RN R e T
AHEEETg. MEABRSEEEZRSHEMTHMI, HEFI=HEA <2.4mm, 95 26| 1.04 42 99 22l 0.87 35 82
Designed for long maching life, good debris evacuation capability and excellent dimension 0. 45 125 23 0. 90 48 112 19 0.75 40 94
accuracy. Suitable for machining carious printed circuit boards, especialy 160 23 0. 91 61 145 18 0. 72 49 116
) ] ) ’ 0.50 90 30 1. 18 45 106 25 0. 98 38 89
f for high Tg or hallogen—free boards. H series will be smaller than 1.8mm. 0.55 35 34 1. 32 48 112 28 1. 10 40 94
0. 60 80 40 1. 56 53 125 33 1. 30 44 104
0. 65 75 44 1.75 56 131 37 1.46 46 109
0.70 70 48 1. 89 56 132 40 1. 57 47 110
- 0.50 0.60 0.70 0.80 0.90 1.00 1.10 0. 75 70 20 1. 98 29 139 42 1. 65 49 116
0. 80 65 53 2. 08 57 135 44 1.73 48 113
. 35 40 50 508 50 7.0 7.0 0.85 65 55  2.17 60 141 46 1.8l 47 118
e e I I 0. 90 60 58  2.27 57 136 48] 1.89 49 113
0. 95 60 60 2. 36 60 141 50 1. 97 48 118
8.1 f 1. 00 55 62 2. 46 7 135 52 2. 05 50 113
~ L - 1.20 1.30 1.40 1.50 1.60 1.70 1.80 1. 05 50 65 2. 55 54 128 54 2.13 45 106
:'f, 1. 10 50 67 2. 65 56 132 56 2. 20 47 110
b 70 70 70 85 85 85 85 1. 15 48 70 2.74 56 132 58 2. 28 46 110
d O © O O O © © 1. 20 45 72 2.83 54 128 60 2. 36 45 106
1. 25 45 74 2.93 56 132 62 2.44 47 110
- [ I I P I 1. 30 42 77 3.02 54 127 64 2.52 45 106
1.35 42 79 3.12 65 131 66 2. 60 46 109
T 1.40 40 82| 3.21 64 129 68| 2.68 45 107
. I 1. 45 40 84| 3.31 56 132 70| 2.76 47 110
1. 50 38 84 3. 31 53 126 70 2.76 44 105
1. 55 38 86 3. 40 55 129 72 2.83 4 108
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DRILL BITS(3.175mm shank diameter) CUTTING PARAMETERS
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HE i HAE i HGEE EiE
Drill size Spindle speed Chip Load Infeed Rate Chip Load Infeed Rate
mm krpm um/rev [ mil/rev| mm/s ipm um/rev [ mil/rev| mm/s ipm
1. 60 36 86 3. 40 52 122 72 2.83 43 102
165. 00 36 89 3.50 53 126 74 2.91 44 105
1.70 35 89 3.50 52 122 74 2.91 43 102
1.75 35 90 3. 54 53 124 75 2.95 44 103
1. 80 35 90 3. 54 50 117 75 2.95 41 97
1. 85 33 89 3.50 49 115 74 2.91 41 96
1. 90 32 89 3.50 47 112 74 2.91 39 93
1. 95 32 86 3. 40 46 109 72 2. 83 38 91
2.00 30 86 3. 40 43 102 72 2. 83 36 85
2.05 30 84 3. 31 42 99 70 2.76 35 83
2.10 28 84 3. 31 39 93 70 2.76 33 77
2.15 28 82 3. 21 38 90 68 2. 68 32 75
2. 20 26 82 3. 21 35 84 68 2. 68 29 70
2.25 26 79 3.12 34 81 66 2. 60 29 68
2. 30 24 79 3.12 32 75 66 2. 60 26 62
2.35 24 77 3.02 31 73 64 2.52 26 60
2.40 24 77 3.02 31 70 64 2.52 26 60
2.45 22 74 2.93 30 64 62 2. 44 25 59
2. 50 22 74 2.93 27 62 62 2. 44 23 54
2.55 22 72 2.83 26 62 60 2. 36 22 52
2. 60 22 72 2. 83 26 60 60 2. 36 22 52
2.65 20 70 2. 74 26 55 58 2.28 21 50
2.70 20 70 2. 74 23 53 58 2.28 19 46
2.75 20 67 2. 65 22 53 56 2.20 19 44
2. 80 20 67 2. 65 22 52 56 2.20 19 44
2.85 20 66 2. 60 22 52 55 2.17 18 43
2.90 20 66 2. 60 22 52 55 2.17 18 43
2.95 20 62 2.46 21 49 52 2. 05 17 41
3. 00 20 62 2. 46 21 49 52 2. 05 17 41
3.05-3.1 20 60 2. 36 20 47 50 1. 97 17 39
3.20-3.5 20 60 2. 36 20 47 50 1. 97 17 39
3.60-3.8 20 58 2. 27 19 45 48 1. 89 16 38
3.90-4.1 20 55 2. 17 18 43 46 1. 81 15 36
4.20-4.3 20 54 2.13 18 43 45 1.77 15 35
4.40-4.5 20 46 1. 80 15 36 38 1. 50 13 30
4.60-4.7 20 43 1.70 14 34 36 1.42 12 28
4.75-4.9 20 40 1. 56 13 31 33 1. 30 11 26
4.95-5.0 20 37 1. 46 12 29 31 1.22 10 24
5.10-5. 2 20 35 1.37 12 27 29 1. 14 10 23
5.25-5.4 20 32 1. 28 11 26 27 1. 06 9 21
5.45-5.5 20 29 1.13 10 23 24 0. 94 8 19
5.60-5.7 20 28 1. 09 9 22 23 0.91 8 18
5.80-5.9 20 24 0.94 8 19 20 0.79 7 16
6. 00-6. 3 20 22 0.85 7 17 18 0.71 6 14
6.35-6.5 20 18 0.71 6 14 15 0.59 5 12

BNERSHHEER
SLOT DRILL BITS CUTTING PARAMETERS
HfE iR HinE IR HnE &
Drill size Spindle speed Chip Load Infeed Rate Chip Load Infeed Rate
mm krpm um/rev mm/'s ipm um/rev mm/'s ipm
0. 50 901 15.00 22.5 53] 30.00 45 106
0. 60 80f 18.00 24 56| 36.00 48 113
0. 80 65| 24.00 26 61| 48.00 52 123
1. 00 551  30.00 27.5 65 60.00 55 130
1. 20 45 36.00 27 64| 72.00 54 128
1. 40 40{ 40.00 26. 6 63| 72.00 48 113
1. 60 38  42.00 26. 6 63| 72.00 45.6 108
1. 80 33| 42.00 23. 1 55  72.00 39.6 94
2. 00 301  42.00 21 50 72.00 36 85
2 ===
BAERASHEER
ROUTING PARAMETER
HiE i 25 i3 B
Drill size Spindle speed Table Feed Rate
mm krpm mm/ s ipm mm/ s ipm
50. O 3 7 8.4 20
0. 50 80. 0 4 9 8.4 20
50. 0 4 9 8.4 20
0. 60 78. 0 6 14 8.4 20
48. 0 5 12 8.4 20
0. 70 75. 0 7 16 8.4 20
48. 0 6 14 8.4 20
0. 80 60. 0 7 16 8.4 20
48. 0 7 16 10. 5 25
0.90 55. 0 8 19 10. 5 25
1. 00 45. 0 7 16 10. 5 25
1. 10 44. 0 9 21 10. 5 25
1. 20 43. 0 10 24 10. 5 25
1. 30 40. 0 12 29 10. 5 25
1. 40 35.0 12 29 10. 5 25
1. 50 33.0 13 31 10. 5 25
1. 60 30.0 14 34 10. 5 25
1. 70 29. 0 15 36 10. 5 25
1. 80 28. 0 16 38 10. 5 25
1. 90 27. 0 16 38 10. 5 25
2. 00 26. 0 16 38 10. 5 25
2.10 25.0 16 38 10. 5 25
2. 20 25.0 16 38 10. 5 25
2. 30 24. 0 16 38 10. 5 25
2.40 24. 0 16 38 10. 5 25
2. 50 23.0 16 38 10. 5 25
2. 60 22.0 18 43 10. 5 25
2. 70 22.0 18 43 10. 5 25
2. 80 21. 0 18 43 10. 5 25
2. 90 21.0 18 43 10. 5 25
3. 00 20. 0 18 43 10. 5 25
3.175 20. 0 18 43 10. 5 25
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WMEMZNERASHBEFER

WHLO01 CUTTING PARAMETERS

=iz £ g PELE R =

Drill size

Spindle speed

Table Feed Rate

mm

krpm

mm/s

ipm

0.80

1.00

1.20

1.50

1.60

25~30

1.80

2.00

2.20

2.40

1.0~3.3

2.36~8

5~10

12~24

2.50

3.00

15~25

3.175

9.16~13.3

21.65~31

=A%), RN ERASHEFER

WH111RCUTTING PARAMETERS

=iz

Drill size

E2 g

Spindle speed

3P 45 33 B

Table Feed Rate

mm

krpm

mm/s

ipm

0.400

0.500

40~50

0.600

0.700

1.5~2.5

3.5~5.9

0.800

1.000

35~40

1.200

2.5~5.0

5.9~11.8

1.500

1.600

30~35

1.800

2.5~5.0

7.8~15.7

3.3~6.6

15.7~25.6

2.000

2.200

2.400

25~30

2.500

3.000

3.175

6.6~13.3

15.7~31.4
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PCB£ Ep# #1

22 ENEBR screen scraping
MIZAES . 50*9 FE25mm*/E5 mm *
3660 mm /%
EAERE: MR ERMRSE, &m
ER—BETE, L®E, @\,
g;%iﬁtﬁﬁllﬁi. BEEREARFES RN

|
70-80% : ZAMEEY, TAZMER R
;3-95@@%’, R, &&ERIEAE

BEE ( XABABKREAF)

In addition to plugging agent
FEmiERe: FRAREINE AN AT ERER
BERR “RE” . MEREAIANKSR
M, REERSMENKEETEN, &6
&, RNEFITHRED S BHFRERD
EEEE: EAMMBRBESREREY,
. ERMMERERY, FREE. &
HWMFR ML FH K BEIT,

FEmAE A WK, T AR R A s AR
pEAK,

o [ 2= K FE R

Film
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@ﬁ'ﬁﬂﬁ? : Photoresist
mhE: MEZR, fMEE, 7 EAD20, B
RRE

PR BLEER, MEMAZXSHE
BERS, FEFNmEE, S8 RE

éEDEﬁi)ﬂf Spacer

£MiE: 1.0-8.175
FRERRERTEE | HHAENE
7, LEEIRZENATERIA.

/MHX 201 Y

“ack

£ ) 42 Blue Filler

?ﬁ#}i%& Frame

Hﬂ.ﬂﬁ*ﬁ Demoulding powder

ERikeE: BR Tk, KERATKBER
17, RRBEMA R ER
FEmAE s 100GXI3-5F Kk, HikiE
AR, MR EEERENFERE, ER
R B R SRS B 5%, 3 2 I 75 0 3k ) Bt
18] o

MRS T
Frame Adheslve

4R Bz 7k

£R f silver oil
X197
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iﬁﬁ*ﬂ*% Chuck of drill and milling machine

MHX 113|

P/N:230505
EHFEEPRECISELH, & HE.
K. KLINGELNBERG HITACHI £

P/N:263504
ERAFEEPRECISEL M, &FH
BESR

i

P/N 263508
kg\ SC 3163/SC- 3263/RA60
/TL60/HB60B

230504/HB50B

N:
EHTFEEPRECISEX M, &EHE
XE.

KLINGELNBERG HITACHI %tk

P/N:GPL68/SC-631nE
& A TFEEPRECISEEH, 8T AE.
KLINGELNBERG %t

P/N:40508518
& A FREEJAGERE M, AENE.
RRE. KEHK

ERFEX~D1199,D1210,D1331,
D1531,D1263,ABW110E%
WESTWIND P/N:17809.17593.20924
EXCELLON P/N:216824-14 TRNDRIL
P/N:95199-001

& A FD-1199-03/EXCELLON
ABW110 D-1201-06 POSALUX Hf110
D-1201-21/PLURITEC D-1263-03.04.
07/ADVANCEDCONTROL
D-1331-03/SCHMOLL D-1331-17/
SCHMOLL D-1331-20A/PLURITEC
D-1531-02A/PLURITEC D-1531-09A/
PLURITEC 62HFZA
D-1201-19/PLURITEC
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P/N:4042723
ERTEMUSALHEN, BHRLRTFFRL

o »_Col)
(MHX 121 i
ﬂm M: —{__[] @ BT RASIEE XL
& =7
ERTRFSEM B F L
(MHX 123 )
— : — 1 e ‘ ; P/N:SC-63
[ TH [ ] @ EHFEEPRECISEX H, AEKE.
+ KLINGELNBERG %t#h
\ J

AEKE.

=k &

P/N:SC-63
ERAFEEPRECISEEH,
KLINGELNBERG %4

WESTWIND P/N:41928
EATRESEHWESTWIND 1331-47E 5

&R FAXM320% 5 4
WESTWIND P/N:16703

L =8

1& fl-FM320-46/KLINGELINBERG
M320-62/PLURITEC
320-63A/PLURITEC

&

D1301-0L,02, KLINGELNBERG

1/8"ROUTER,LOCKING

m sl

A FAEX~ABWS80,M320% 5 T 4
WESTWIND P/N:17505

EXCELLON P/N:216844-0
EFHFD1251-03/EXCELLON ABWSO,
M320-60/DYANMOTION
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e
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iﬁ@i*ﬂ.ﬂ EE Drill Milling Machine Tool Apron

MHX001 MHX 002

E'?*%?*)U]Fi K= T j(ﬁ’ﬁ’l‘)l?]f"
MHX 005 1\‘ : '
B/ RG/ERTIEE 518 J] e R&ATRJTIEE K &CPDJIEE
MHX 009 I MHX 009 I MHX 011 MHX 012

KOWBETIEX T FShHLN T EE Eﬁﬁiﬂ*ﬂ.ﬂ@ HAshFLALT] EE
MHX 013 MHX 014 0 IHX 016
ﬁ .
— ‘

H 3z T FRPODJI 5 4 B B 7T % & 4TI % 244 7]
X017 X018 MHX 019 VHPRB20

KEFHHLTI FE T iZEA/BSRE ELASZ# J] EE FH?,]I?]}'":L,\
MHX 021 MHX022 MHX024

F T 4541 7 B D44 7 K BT B

B sh LTI

- BR E G ——
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,:Ti jJ ﬂiﬂﬂﬂ' Pressure Foot Shim

MHX 073 MHX 076
KLINGLNBERGH##LE M EE  POSALUXEAMEIE F BENFLESAREE R BEXFLEARMER

MHX 078 MHX079

BENLEARER

MHX 081

'h’-r.a

O

JEGEREEEHHER SCHMOLLEEUEJ:T:jJHiI]ﬂ}#

KRENRER |

sRiEENHE R BEEREAMAX

HIZsAFLHQICK L

BAEESH H A FLHLQIC/NFL
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Ej]ﬂﬂ]%ﬁ“ Pressure Foot Hairbrush
Mg EBRMERREY (FH) EIEER, FARBEREREMSRKEABER,
Ha: AMESEEINEEE, RERLZ, BOREEENIE,

h&E. B, BRAEAER  TL-60XHESHER

SC-63EHENERI

BEAEMGE BHIENER SHSOGOTECE1ER! B BHIEHNER HIZBHIENER

15 1

ZEEXVELLONSZHLE /1 ER|

MEGA4600Z#HlERI SC-63xHwAENER  KETHERINF

_ (= :
- "y
| - - l.
"
P s

MREANMER EXCELLONASENMER #R4¥EENHER
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