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On the Fracture Problems of CBN Cutting Tools ( [ )

Gu Peihua Zhao Jinghua Zhou Qikun
Xiu Shubin Qiu Kaihong

Abstract

Cubic Boron Nitride (CBN) cutting tools have been found to exhibit
brittle fracture serious during machining alloy cast iron(HRe 58), This pa
per introduces the results of metal cutting and photoelastic tests performed
to determine optimum rake angle, in accordance with the stress distribution

analyzed by using the theory of elasticity, The theoretical analysis is basi-
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“ cal agreement with the experimental results, The maximum stress point mo-
ves to compressive stress, depended on the experimental data, when nega-
tive rake angle substituted for positive one and other cutting conditions
kept fixed, Besides, tool life is longer and fracture of tools is improved
as well,On stress analysis and experiments, the optimum rake angle is de-
fined and necessity of negative first face land has been discussed briefly

for brittle tools,
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Table 1 Mechanical physical properties

of CBM tool
vickers- Young’s Thermal conductivity Linear expansion Thermal Pecific Chemical inertia
hardness - modulus coefficients coefficient stability gravity to ferro-group
Hv,X105Pa X 10Pa W/m¢ X10-6/¢C C g/em3 elements
4500 1 2,1X102 4.7 ~1400  3.48 good

THbE BRAEHR, HERE2.
# 2 BASLB/UAOLFERS SHMIERE

Table 2 Chemical composition & mechanical properties

of alloy cast iron

Chemical .compasition, % Mechanical properties
Tensile Bending Rock well
c Si Me Ni Cr M  strength, X106 pa strength)106pa hardness,HRe
3.2~3.6 0.3~0.6 0.3~0.6 3.82~4.1 2,2~3.070.5 400~500 270~340 +58
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Table 3 Date of Cutting force (N)
Rake angle
Feed Yo=20" Yo=0° Yo=—1" Y o=—38"*
mm/reV, i Fz Fy Fz Fy Fz Fy Fz Fy

0.1 1063.5 368.9 1417.0 730.4 1754.5 988.6 1786.;5 17;;:7
0.2 2349.1 730.4 2702.6 1246.8 2750.8 1505.0 2509.8 1763.2
*Workpiece; 45% Tool material, W18Cr4V o
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Table 4 Contrast of tool fracture under two rake angles

Rake angle,?, Test number Fracture number Fracture rate
7° 5 5 100%
-5 8 4 50%
4
6. &5 £

1By A AR R 25 R R 1 AR 1 0L T o A B8 15 70 70 ¥ BE B v 1B M R T B B
FEUTENT) ML AR R B D X, 30T Befome B ma iR ok, Bk, EMACBNEM & % &
T8 B¢ HL WK 9 70 Beb kit , BLBE — i fth S PB4

2EBH AR AR GIEN, JeBl&—e, MiABCHIEMER, JIRIA
oy AT X o b e R A RRLAE A K R, ST AT V) E BB X, $RILJE 718 ik
MhR. BEEAAERRD, BEXRRHN X Eb, MR, MAAEIEE
WHhRER, (vo=-10°, vo=-30"), EMRBLREW, WMBRELDAH £ B b
XA B A X, FTHIR SR Bt it 3 tH 7 SRl A 70 Ak B 42 1 B Jy o, B B RE D 28 2 16
BL1, SRR Hma e,

SRBARE My TR Do M EER T, Yol20° /TR, o H
AEMEE D NERE S, HAEMERDL ~2 &, ERaMuT] A2 AF1. 888/
RIFAE - 10°8 - 30°, o ant{AMkukiBi. MiMLBREREN, HvofEm20° B/ 2
0°Ht, TWRLBEBEWRM, POER/D, FERGB/RME - 1078 -30°, 25/
AHET. CBNTJAMI& &M%k AaRERY, EifT]RAMEL B M
FPE, S LW, E—BRERT, FACBNJIRIAIS &#%M, MR~ -5°8f 4
Ho

RAILB AT R Kb SHRF E R0 NG S PIRTF AT FEEs Kia SR % R % 12 4t TCBNJ)
BBl FRR R,
& F X B

1) Shaw,M,C,:Annals of the CIRP,28 (1979), 1

58



(R

(el
€73
(813

Pekelharing,A.l,; Aunnals of the CIRP 27(1978), 5

Wu,H,; Mayer,] E.x ASME Prepmnt 79~ WA/Prod 22, presented in
San,Francisco, Dec 1978 to be publxshed in, Trans ASME (1979),
Ber,A.; Kaldsr, S.:Annals of thie CIRP, 31 (1982), 1

iR iE, 3k &1, {8{6E, The First International Metal cutting conf-
erence, 3 (1983), 14

BEhG, BHEHY, ARSIHELI9.7 N

BRES, PEREORINNES, B, 108l
KEKXKEHHEHER, MM EFEBRMKEAR, BHEliRibioso

59



