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Study on the Machinability of Pjinus densiflora at Chunyang
District for Wood Patterns **

—~ Cutting Force, Surface Roughness and Suface Phenomenon
by Face Milling -

Jeong Du Kim *’

SUMMARY

Recently the automization of wood manufacturing and the development of CNC machine
tools becomes the center of interest. Cutting mechanism, tool wear and the roughness of ma-
chined surface have been studied. In the studies about wood for special uses, concrete data of
cutting is desired. While Pinus densiflora is characterized that heartwood develops as age increases,
Chunyang District has the characteristic of strength, red color, relatively regular chap and high
heartwood — percentage. But there is no data about cutting this wood, Chunyang District.

In this study face milling by sintered carbide tool was excuted to Chunyang District. Cutting
force, Surface roughness and states were investigated with regard to cutting speed.

Example results were as follows;

1) Mean cutting resistance against lateral component force and longitudinal component force
decreased rapidly up to cutting speed of 155 m/min, and remains constant above this speed.

2) The surface roughness of cutting surface lowered as cutting speed increased, regardless of fiber
formation. Radial rougness of fiber is larger than lineal surface roughness.

3) Increase in Cutting speed made machining mark restrained. Down-milling showed larger
marks than up-milling.
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Fig. 1. Phenomenon Periodically of Face
Milling Force.

dh

a1
24
{,’,}- A

Az [ Fdl=[" FohbRdg = FohbR

] )\‘q')

h D WniEA, Fs D lwaEE g, F, LB

,;, fj o] 7]of A h= /%incﬁ, Fs=ch €0 & ahebA

S UIRMER B uhe gk

- Az b e
Fy Rz = 17 j Fsh
OO UOPRROUOTUPRPIPRRROS v,
COSE A
2l 2} 7] §] /] ST QL , {j};’w 2ol (ghahuy P}17
msinge=d (- el n g By ohgal gk
: b c 2
SRR TR S

F (Fsh,® YWHIFA heel o & LI e]

Elﬂjj__'d EHAS FHoeg f57 ht=/
Bl 7k sle] chg ol welel,
(F.) :J Z,n,([_.,},, | 5(}4‘3’/ ............. (5)

SheTr D D f

L3 (Fsife YR goll dishod fLUgiee o)

=
‘:’3}:15;_ A4 thea o] Welwl

2 € b~ -t 1

FyomeSome o 28 (240 po b e

2—¢ g« D’ (1 o
91 -&
(B0 . =5 (Lot 2 Dy eeeevenaas
"‘L‘f*‘_] 5 o) ‘f\.«f (6)

o Zjoll A TERIY & °5| 48 REI LS LI
ol WA fHEsoh 2 Yol o
]

A6 oA E the-pte] Frgoh



R g

63

Foo 2t / I RS 44, 82, 155 220m minZ &
2-e  wnc Corner angle 35° 5 shedoh, BAIEY 514

{ o off A gk i g {‘Fi A (Pinus densillora at Ch-
igsw{ D’ R P e Lo unvang district) 2.8 UK 7% 2 s 1t}

R OES A W8 LAE )t ) she] i)
B & @siEst v YR+ Lateral Component 4, BEHIER 3 R

Fx. Longitudinal Component Fy 2 Thrust
Component Fziz th&3 ol gl . UIBIERAE #MLO| 2fSt HIEhe 58

}\:JF;T;[J};L,}“}:ZZ ........................... (&0 Table 1. Cutting Condition

44 (280 rpm), 82 (520 rpm)
155¢990 rpm), 220(1400 rpm)

Depth of Cut 3.0mm

Cutting Speed

Feed 41 Omm/min/Tooth

IFig 200 EE % 9] F%“! e
sl E e WMVII00L. 2 FRbeliE = 95rpm~
M00rpm &, 155 2o e, min - 72000 min
o o LafEpe e Zarsleh R dsES |

Radial rake 20°
Tool Geometry | Axial rake 0°
Coner angle 35°

HAeG I AST-MM 2, vbEaEE A zlr)e: ¥ IR
. - T e T H T

HHEIH Hommel-P5Z) &2, Ad ) vhys Al i Work P . i 1 Down
o e Looplece T | Milling
B B Carl Zeisiah 2holl el Zoom#l = 4 A '
skl oh, L oy

CHA: #lel vhebgiubel gle] SPKNAI e
Throw-awavl A ER] S @], 18 35mm o

Spindie head  Cutter *

Lﬁ—-l { OScillograph -‘
| Cutter L
o ——— Amplifier

Work (35%45%80)

i Tool Dynamometer N

Table

Fig. 2. Schematic diagram of experimental setup.
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