Journal of Korean Powder Metallurgy Institute
Vol. 8, No. 2, 2001

27T J|AIISY gt Th5ioy

HEH - J8E - YWET - OlFE
7tobof|oldlollo) (F) AF-A

A Scheme for Enhancing the Machinability of Sintered Materials

Kwang-Chul Jung, Hyung-Do Yang, Dong-Kyu Park and Kang-Yull Lee
R&D Center, Kaya AMA Inc.

LM B

HbobZ(Powder Metallurgy, PM)ZH< A
AR, S35 AN 2 ARl M) B2 A
AHE 5 o8 71 o) wEell AEAE BIEs
7FA, A7 Bel AlglellM FEE Azshe 3
o2 de] AL4ER 9ok FAdE 2P v
% (Oilless bearingyd BF2. H7]o{(Spur gear) 7
= 7]2!]7}—‘-(Machining)°l Aol "Bert ¢ldd ulwA
7rgr %Vbl AE AL S8 F4HKS 2=
Hualopzgwo] A5} —(—aoﬂ A 4=7] Az
RnE agw Baert 24 Flsiges Al
=7} ZlEa, )it aFEHds 718 |9
34, AZFH ] H4uto R AJFJo| Fits)
At 272157t AR AREeARA Z1AZFel 2
LapEE A Z7HEIT A

7L AlE] LFEHE T)5o] A= o2 A
E YAl ST XJBP Z7hslar, A7Pdze]
277} AASEA g 3E - 7150 B33t AY
o) ok Ak AF JAe BAspr 2A F
7¥=917] wiEelot.

=3 FAE ol f2 AEA 2 AHHE AR
)55t Al W) AR nAEIPORN,
ANge) 7141724 Machinability)e] A2 #181E=
2x)¢) glo}. B3] RNt ATEEAE A
A= o)$ =& AX(Hardness)s 873171 9o
o] @2 FFYUss) A= Tl o 34 2
82 Ao T3 A oS A4 H
oje}t. A= A7 ARl WA= 713 (Pore)2-2 U3}

-
=

83

o] Qub F-d2Alel st 7)ArEA el W
Hoalopg 2B} AL )SA TR Ql3}ed o]
£ AANVEAS Al e BeAle] FHEE F
Aol Fo1A B Aolct. ojidt AFE Fig. 1ol &
oFsf et

AR &3] DA me A olRE 8
o ‘guh} $olslR ksl Wske B Ae
AR L A AAAle FEe & AAT
Qv A%’ & Baich)

Aol AER AT 2re] Edolm FE Sl
A7) 27E wlsAe] 279 HlHE F
AT gl o ole} ke AkEl 27 AT BY
okg AZAENA eIM Etelz B 7|A7}
TR o] Axfolre) grel Yrpdztel Fo
g9e2 ALHT Y-S RlEk -

ZAW] b AR AR e AA ek

H|gh Performanc‘é

High Strength '1 Parts

Parts /
Multi-tevel

i Complex Shape

—>

Strengthen

_—>
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Fig. 2. Schematic diagram of machining in sintered mate-
rial.
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Fig. 3. Increase of sintered properties with sintered den-
sity. Schematically: a = compacting + sintering; a' = warm
compacting + sintering + re-pressing + resintering;

¢ = powder forging.
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Fig. 4. Fundamental problems in machining and factors affecting the machinability.
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Fig. 5. Relation between porosity and machinability.
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Fig. 7. Methods of improving machinability in sintered
materials.

Table 1. Features and selection of machinability agents
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Material Machinability agents Effect Problem
. Lubrication Harmful material
metal Pb, Bi, Se, Te Chip breaker Vaporization during sintering
Harmful material,
Vaporization Inhibit sinterability
Lubrication (Ex.) 2MnS = 2Mn + S,(g)
Sulfied MnS, FeS, CuS, MoS, Chip breaker 2H, + S, = 2H,S(g) 1
2CO(g) + S, = 2COS(g) T
C(s) +87(8) = CSy() T
High safety
Oxide Ca0, SiO,, MgO, Chip breaker Si0,, MgO : High tool wear
Enstatite (MgSiO3) Tool protection Ca0 : High hygroscopicity
(Ex)MgSiO3 = MgO + SiO,
Resolving-durering sintering
Fluorite CaF, Chip breaker (Ex.)CaF, = CaO + Fy(g)
H2 + F2 = ZHF(g) T
Others BN Lubrication Resolving durering sintering

Graphite precipitation or dispersion

Tool protection (Ex.) BN + H,0 = B,O3 + NH3(g)} T

= Magnesium metasilicate-base oxide : Enstatite (MgSiOs)
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Table 2. Traditional Impregnation Process

Vacuum(or vacuum/pressure) impregnation with a

! liquid sealant.

2 Drainage/recovery of excess sealant.

Washing to clean residue from machined surfaces,

3 tapped holes, etc.

Hardening of liquid sealant by polimerisation or
reaction to give a solid seal.

Table 3. Important properties of sealant

Polymer Monomer
1 Temperature i Vapour pressure
resistance

2 Chemical resistance | 2  Viscosity

3 Shrinkage on 3 Surface tension
polymerisation

4 Adhesive strength 4 health and

5  Tensile strength environmental aspects

6  Hardness
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