Rl R R L o B A 24 A 25 20003 6¥ 117

AT E

g 7189l oA Be-Cu A5

A2tz 7o #g A4

A Study on Cutting Conditions of the Be-Cu Material
in Micro Deep Hole Drilling Operation

28§ $2° o FU' o 4™ o] FHT o] A

H.N. Kim", Y.S. Yoo", HW. Lee’, W.Y. Lee™, J.H. Lee™, LS. Lee™

Abstract

Recently micro deep hole drilling is required in the whole industry. However,
micro deep hole drilling has still much difficulty because of the lack of drill rigidity
and the interruption of chip. We treated a micro deep hole(diameter 0.35mm, depth
3mm) used in a connector jack pin. Therefore, a surface roughness is very
important. In this paper, we studied on the variation of the surface roughness for
cutting conditions during micro deep hole drilling of Be-Cu material. Most of all,
we tried to drill on CNC for the realization of automatization.

1. A&

HA 71E FAAM 7Y 7HEL 2 "l Fo] oF 30%~35%0] 2 AEZ I FQ
& FHF & BRojgm & 4 itk 53], AZ S4ME 2233 B ARAAZ,
B4 AdE, 84 By, $78FL AARE 27da BFH A Qo] =
JE 7%, ICE Mask 59 2otz - §g&gozs ol w o] n44F 7}
F71€0] A 2FHT e ARk AW wAAT 7E7ES AEF Qo
Ae 98 7l BAEESe wad. a3e g9 e JAF & F3H|(Aspect
ratio) 2 AHA =8 FAeo] FAEA A n, £ HalHo FFo| oz euz 3
7 g uEe oz go] Bett N e g wgaT HEreY 8L AAHE
oleldt EANES FEok atm = HAo AA 2AL FolyE: Hol R
1y Fesgy & 5 AokPO0 ngaz S1Eee oS0l Be BAY yAte)
H3 glen FME o Hofe] tia z34 < wWrtm Joh sxg g3
0.35mm, Z°] 30mme] HA TP 71F7)%0] g} o] st 2A2¥ AYH YW

*HANGE w7 AT FEINDY e AR(F)




118 Hod - F5A - oYY - o}¥Y - oF3} - oS FANTED 712 3olM Be-Cu AR A 2AA AF A7

& oA 9FN mrtg £Y4&a Ye Al wA E AFdME =

Je A "o FAsE 98] F7 035mm, @ol 3.0mme] "AANE 7HE7Ed &3t
o tFch 3o @ Be-CuMEE CNCANA o7 7tx9] AAzHE&

o slgsigen, zt Aazdd we 79 Jde 3 AHE #F -vaFes
He A4 z2d& 23z Pt 53 2 AFdxe AYH A A9 & -9
Ae 98 Be-Cua e aApFold FFol 75 CNCARAAM 4 =2¥ 7ty
A =3t AT

2. 49 FA 2 A4F U
21 289 #FZA
oM 3st7)Ale] SPN11(D) CNCA S A&t SPN11(D) CNCAIgt

A E
o AQAAANAN Bol 8D Ak ANe2A 7 oz d AFTAEE AF %
oz 238 Fzz Adg 4 B A5HA el stk Fig 1& & Q7o

oml B -

Fig. 1 CNC lathe
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Fig. 2 High frequency spindle motor
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Fig. 3 Surface roughness tester
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Fig. 4 Specimen(Connector jack pin)
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Table 1 Chemical compositions and
mechanical properties of Be-Cu material

. Tensile
Cu Be Ni Co Fe strength
{N/mir)

97.4% | 1.83% | 0.04% | 0.20% | 0.05% 799
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Fig. 5 Shape and dimension of a micro drill

Table 1 Dimension of micro drill

Shank( ¢1) 3.175mm
ML-Drill diameter( ¢ 2) | 0.35mm
Overall length( £1) 38mm
Flute length( £ 2) 5.3mm

Material . TC K10
Point angle 128°
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Table 3 Working conditions

Cutting Feed ’
Step feed(Type)
speed(m/min) rate(mm/min) P ype
27.49(25,000rpm)
32.99(30,000
38 48;35 OOOrpm; 0 B
Ao 60 C
43.98(40,000rpm)
49.48(45,000rpm)
50
32.99(30,000rpm) 60 A
43.98(40,000rpm) C
70
(Step feed)
A% 0.05mm %603
B3: 0.1mm X303
C3: 0.15mmXx63] + 0.12mmXx63] + 0.lmmXx143]
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Fig. 6 Cutting speed vs. Surface roughness Fig. 7 Qutting speed vs. Surface roughness

(Feed rate=50,60mm/min, Step feed Type B) (Feed rate=60,60mm/min, Step feed =Type C)
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Fig. 8 Cutting speed vs. Surface roughness Fig. 9 Cutting speed vs. Surface roughness
(Feed rate=60mm/min, Step feed =Type B,C) (Feed rate=60mm/min, Step feed =Type B,C)
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Fig.10 Feed rate vs. Surface roughness Fig.11 Feed rate vs. Surface roughness
{Cutting speed=32.99,43.98m/min, Step feed=Type A} (Cutting speed=82.99,43.98m/min, Step feed=Type C)

14 7 1.4
| +3299A 443987
oo 12 H ngQQ'C - T @ 12 H:i@jcj
[=4 c
£08 §08
3 > \
2 06 Sos [ t—=—
-] @
Q o
804 804 —
5 3
D 02—~ R 02—
0 0
50 60 70 50 60 70
Feed rate{mm/min) Feed rate(mm/min)
Fig.12 Feed rate vs. Surface roughness Fig.13 Feed rate vs. Surface roughness
(Cutting speed=32.99m/min, Step feed=Type A,C) (Cutting speed=43.98rpm, Step feed=Type A,C)
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Fig.14 Shape of hole wall by step feed
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