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Study on the characteristics of the rib mold processing using a
single type of tool

Seung-Chul Lee” and Suk-Chul Park®
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Abstract Rib cutting is being used to many electronic components and small plastic products. In this study,
comparison experiment on tool of flat type(2F) and single edge type(1F) was conducted. Results were as
follows: Surface roughness and tool wear of straight cutting showed good results in tool with a straight
structure of the Existing tool. Rib cutting of 7mm depth was shown 50% higher surface roughness of
development tool than the existing tool. The cutting time varies depending on the shape of the rib. But it is
three times faster compared to existing tool.
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[Table 11 Types of rib shapes

Sidewall gradient rib Corner R rib

V Home rib Undercut rib
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[Fig. 1] Experimental setup

[Table 2] Machine specifications
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[Table 3] Chemical compositions of NAK80

Element C Si S Ni | Mn | Mo | Cu | Al

Composition

0.15] 0.3 |0.005| 3.1 | 1.5 | 03 | 1.0 | 1.0
(%)

[Table 4] Mechanical properties of NAK80

Tensile |Yield strength| Modulus of Elasticity |Hardness
strength(psi) (psi) (Psi) (HrC)
183,000 147,600 30.0x10-6 40

23 HAET
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(a) Single edge type(1F)

Specification Unit Standard ﬂ:D:E
X-axis travel mm 700 (b) FI 2F)
at type
Y-axis travel mm 500 . P
- [Fig. 2] Cutting tools
Z-axis travel mm 330
Spindl d P
pu;megrsalgclilinrgn & pm 100to 24,000 [Table 5] Specification of Tool
Control unit Model Series 31i-A5 Description KMS
Rapid traverse rate . Application range
(X,Y,Z axes) mm/min 4 (1ISO 513) K30
Table workin WwC 89.3
surface £ mm 850%410 Composition
i IAdditional carbid 0.7
Table loading Kk 300 (Wel‘ght ) Tona” e
capacity g TiC/N Co 10
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Vickers hardness HV30 [Table 6] Cutting conditions
1,550 .
(ISO 3878) Number of flutes Spindle speed Feed l‘E.lIC
Compressive Strength 5.500 (rpm) (mm/rmin)
(ISO 4506)Nm ’ 600
T — 1,2 12,000 800
ransverse rupture streng
2,600 1,000
it ’ 2
(ISO 3327) N/ o
Average Submicron 12 13,500 800
Grain size um 1,000
600
- 1, 2 15,000 800
AlS{HFEH 4 ’
24 &Y HE 1,000
7HRAE AT Xﬂ zt

7} 3712 2 AL AA 5} gag a1
t}. A= FEARS 43(Number of flutes)7} 3t 7H
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(a) Installation of tool dynamometer and material
processing

(b) Modelling of the cutting

[Fig. 3] Experimental setup
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(b) Flat type(2F)
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(a) Materials
(c) Single edge (1st-1F)

[Fig. 4] Processing methods
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[Fig. 51 Surface roughness(um)
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[Fig. 6] Auxiliary instruments for the measurement of surface
roughness (Angle Plate, X, Y-Stage, Rotary Stage)
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(a) 10 minutes of cutting
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(b) 20 minutes of cutting

(c) 30 minutes of cutting
[Fig. 7] Wear progression of carbide tool

3155

3.3 7mmeg|EIlE

2BV AAle 50%50%20mme] Z7|o|H, 71EZl0]
Tmm, Z 1.5mm, 7]&7] 2°5 7R3l Q) BIES
Table 7210] 1, 23} W0} Zhgatgom, 1, 23] 1
o] gk ol 23FT Zolzt smmzh glovt
7871017k Tmmel BAR Ao|7k 71 B AHGA] B
AR L /MEEES WA dAstel Aabdo] Wolxn
2 1304 Zol7k & B AMgslo] Z1EAITEE X
43} 3+ 5 23} 7pgollA AY ZolE FA sto 7hgst
£ 0] FaAZEE EYS e oItk 127 hE el
TFo] 4mmE olgslo] FEAF 22T T
3mmE JhEsigon, EETE BE £8 nejsol
F AZ ImmE Agle] 7FBE AL, ALTTE T
SHE ezt nhErge]7] el AN A
7Fsstol 7R RS ST

[Table 7] Cutting conditions

Tool . Spindle speed | Feed rate Depth
Cutting .
type (rpm) (mm/min) (mm)
First 0.07
1F 13,500 1,000 —
Second 0.04
First 0.05
2F 12,000 1,000 E—
Second 0.03
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[Fig. 8] Surface roughness material
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[Fig. 9] Wear progression of carbide tool
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[Fig. 10] Wear progression of carbide tool
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