—350 - Ll Y A214 A6F. (2001. 12)

X

TN
ZA9) AAA wXE 239 Jg

915]4F - O|ALS" - 24HAL" - it

Effect of Microstructure on the Machinability of Cast Iron

Hee-Sang Park, Sang-Young Lee*, Jeong-Suk Kim*, and |k-Min Park’

Abstract

The machinability of cast iron is closely related to its microstructural property. In this study, the effect of graphite mophology
and matrix microstructure on machinability in several commercial cast irons (GC 25, GCD 45, GCD 50, GCD 70, GCD HSMo,
GCMP) was investigated. To estimate the machinability, turning test was carried out under conditions of spindle speed 80 m/min,
depth of cut 0.25 mm, feed 0.16 mm/rev and cutting distance 1 km. Thrust force in turning test decreases in the order of GCMP,
GCD 70, GCD 50, GC 25, GCD 45 and GCD HSMo. i.e. machinability increases in this order. The superior machinability of GC
25 is caused by flake type graphite which acts as chip braker and provides lubrication during machining. Consequently, soft fer-
ritic cast irons exhibit superior machinability compared with pearlitic cast irons.
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Key words : Cast iron, Machinability, Graphite morphology, Matrix structure

1. £

AF2F power train F-F8-02 3FAH, FAZTHF
A, 7V, ADIFA 5 93T X0t Aeldt
FH-o| 43} H1 Qo T FEA E 237]E9]
s, 83 A AEXEre9 ) 508 AR
Y EAS F-AFo] Ak Qo). 28y, 4
o] ArlzAle] BadAle TAE FEe A
o] sle] i WA FA YAWE A7) A8
M AAsE dafzrde] AAe] vlg- F838h0, o)
FAo 2AFH EA F2 ABE 7R Qo] 9]
o Wit HEr} S7E1].

FAL Z2AF Fdo] A HHo|A(chip braker)d ¥t
& 3l AARS AREAT)3, w3 Fde] g
A QS 87| dwigol|, dubHo® FrrAEe] A
3L Fupdgo] W Ao oeA QiH2]. 18y
FAe] ArAL FA9 L, AEEA, AFTAE, 3

ZHEx Fo mel Bdjle, 7|RXEA] Fo] A w3
a2 o]of gt FE3} o]/} 7, FHREA
I Aol AFH A= FE53 A

2 A7l FI3YR 7R3 o] Aeldt FF
A (GC 25), TAEHAFH(GCD 45, GCD 50, GCD
70, GCD HSMo), Ha}o|E(pearlite) 7P+ (GCMP)
ol 9leiA, FHe] FZ]o] AAMel v|A]= FeE H
7et7] st dA g AaEASt A A4S
(tumning) ¥ 7} F329 ArAg}, F9| vy, a2jx
ALY AT Soll d3h HAAE vlasle[3),
T FAA), 71AEA wse)l Aol wE A
A E AESIAH-

2.4 H

21 748 59 "Wt ¥ =XE
B Aol AMEE F349] 38k2AlS Table 10 1}

2 &t 2 833 (Department of Metallurgical Engineering, Pusan National University)
* A e 8t 7) A 383 (Department of Mechanical Engineering, Pusan National University)

T E-mail : impark@hyowon.pusan.ac.kr



FA2 ArA A= A8 FF - - o] 48 - AR - YRl — 351 -
Table 1. Chemical composition of specimens

Specimens C St Mn P S Cr Cu Mo Sn Mg
GC 25 3.227 1.966 0.842 0.033 0.120 0.160 0.398 0.028 0.035
GCD 45 3.654 2.612 0.287 0.052 0.008 0.025 0.087 0.024 0.038
GCD 50 3.657 2.653 0.392 0.063 0.002 0.030 0.285 0.027 0.037
GCD 70 3.501 2.610 0.444 0.059 0.001 0.034 0.459 0.029 0.038
GCD HSMo 3.492 3484 0.32 0.054 0.005 0.026 0.040 0.419 0.032
GCMP 2.571 1.393 0411 0.032 0.048 0.021 0.207 0.225
efjgl e, oF3la<olA] AlFsilet e AxSA Table 2. Instruments and specifications
= ASTM E 109 T3¢l uh& Bejd 7 =(Brinell Instrument Specification
hardness) =¥ % 3000kg 3%, 10mm indenter Cutting machine High Speed Precision Lathe
diameter, 30 sec load time®] HPA] 22 Al3sigt). A Tool dynamometer 92578 (Kistler)
He] EAE §mme 7FEElond 7t AlH 1054 Osciloscope 4Ch 200MHz (L‘ecroy LT224)
AT 2xsdt, AAAEL ASTM Ao I-nverter Control of spindle speed

= 1o Cow e AT Microscope Max X 500 (Olympus STM-MJS2)

o] A Z3ted, 8516(Instron co)AB71E AHE-3he, Surface tester Stylus type (Misutoyo)
cross head speed 2 mm/minol|A Z} 27w} 3748] A Tool SNGN120408 K20
RS Algslel WFY AAE BIH. 7 Al
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Fig. 1. The schematic map of experimental setup.

Specimen (a) GC25 (b) GCDA45
Microstructure
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Fig. 2. Microstructure of matrix.
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(c) GCD50

(d) GCD70

(e) GCD HSMo

(f) GCMP

Fig. 3. SEM photographs of specimens.

Table 4. Microstructual analysis data

Area fraction of graphite Nodule count of graphite Mean diameter of graphite  Area fraction of pearlite

Specimen %) (#mm2) (im) %)
GCD 45 17.5 239 27.6 12.2
GCD 50 15.8 154 24.6 53.9
GCD 70 14.7 133 22.8 71.4
GCD HSMo 19.8 367 21.6 -

GCD 45 TAFEiF4e] 22072 Helo)E(ferrite) 7|
|9} AR AEFe] HYule|EE 7R+ HEtel
E +gelolE EEAZ VM 9. (o (D
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A3 &<l Bulls eyefA]S HoAFAl Qv =7} 5
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Hepo]E H-go] ZII3HE & 4 i Table 40l
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54, 74%%. 7181 Edde W AL A3l 9l
t}. (ef= GCD HSMo TEdFAd x| 08 EHsix
A4l Sid Ax A HEl Mool A7l
g} 7IXAA7} sl E 2202 Wkl 52| ¥
7o) Aashs A4l Al Tg SAUgvt S01
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(47)

Table 5. Mechanical properties of the specimens

Specimen Hardness Tensile Strength
(HB) (kgt/mm2)
GC 25 204 29
GCD 45 170 50
GCD 50 203 56
GCD 70 247 76
GCD HSMo 205 60
GCMP 223 71

10] (D= 7FFAe] X202 Heo|E 7| AL
B2yy Agee] Aejekd(tempered carbon)E HE
& 4= Qlel{11]. Table Soll= ARSFHE] Beld Hx
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Fig. 4. Comparison of cutting forces.
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Fig. 5. The schematic diagram of cutting force system.
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Fig. 10. The photographs of cutting surface and chip shape.
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