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A Study on the Wear of Ceramic Tool in Finish Machining of STD11 Steel
Kwang-lae Kim', Bong-Hwan SNRyu”

[[ Abstract l

In this study, Wear of a ceramic cutting tool for hardened STD11 steel was investigated. Under the finish machining
condition, DOC notch wear of a ceramic cutting tool was mostly occurred earlier than flank and crater wear were proceeded.
The relations of DOC notch wear, which was characteristically produced at the beginning of cutting, to cutting speed, feed,
depth of cut, and nose radius of a ceramic cutting tool were examined. Effective approach angle, which is a function of
cutting conditions, and boundary area were suggested, and then the influence of those was investigated. The following
conclusions were ohtained : (1) as cutting speed was increasing, DOC notch wear was decreasing, (2) the cutting condition,
that magnitude of slenderness ratio was made small, was favorable for DOC notch wear, (3) as depth of cut was smaller, the
influence of feed on DOC notch wear was also smaller, (4) DOC notch wear was mainly influenced by effective approach
angle, but by boundary area in the range of low feed.
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Table 1 Physical properties of ceramic tool

E H MOR Kr K a
(GPa) (HeA) (GPa)  (MPam'®) (W/m.K) (107° K)
414 93.5 0.78 4.5 29.3 80

E : young’s modulus

H : hardness

MOR ; modulus of rupture
KIC : fracture toughness

K : thermal conductivity

« . thermal expansion coeff.

Table 2 Chemical compositions of workmaterial

Work Chemical Composition, % \
KS C M» P S S G M V|
STD11 14 055 002 003 04 125 103 021
Table 3 Heat treatment and hardness
Work Heat treatment Hardness|
eat trea
KS o HRC
1020°C, 2.5h/AC+180C, 1.5h/AC
STD11 ) 60~62
+520°C, 2h/AC 0
AE VR0 & 29 AATe

Z 283 "o FF
mfer-cl] A7)= —25° X 0.2mmo|w, &+
—86, 5, 6,

A e ud gagfae] g3 Cr, Mo, W, VE9
B8 PAAAT EFT U YHAHFE R0 v}
Hijo] Sdte] ZEAA, Alejx ¥ TFAEF 17
EANE 71 Bol AEHI Qe §EFFFAU SIS
ARsg e, 23 X9 7139 Hx = HRC60~
620t 7hgAel AL HAH  68mm, Heol 150mml
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Fig. 2 SEM photograph of DOC notch wear(f:0.15mm/
rev, d:0.27mm, V:37m/mmn, VN:0.15mm)

Fig. 3 Geometry of cutting cross—section for small depth
of cut
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Fig. 4 Relation between cutting speed and DOC notch
wear (r==0.8mm, Q=0.04mm?)
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Effective approach angle, Ce(deg.)
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Fig. 5 Effective approach angle and depth of cut (r=0.
8mm)
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Fig. 6 Relation between feed and DOC notch wear(r=0.
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Fig. 7 Relation between depth of cut and DOC notch
wear(r=0.8mm,V=55m/min)
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Fig. 9 Cutting area ratio and depth of cut (r=0.8mm)
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