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Influence of Microstructures of Ferrous Sintered Materials
on Vibration during Drilling and Tool Life

Nobuyasu Kawai and Satoshi Wakihama

Drilling test was carried out in terms of the influence of microstructures and hardness of sintered 4650
alloy steels by using prealloy and mixed powders. It was made clear that tool life was influenced by
hardness and structural inhomogeneity of sintered materials, although vibration amplitude of thrust force
and torque during drilling does not have a clear relationship to hardness and inhomogeneity of

microstructures.
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Table 1 Compositions of mixed powders, cooling
rate and hardness of sintered compacts
grades| base | compositions of | cooling |hardness
powder | mixed powders rate HRB

Al | 4600 [4600+0.6%C+0.1% | 0.25K/s 65
KSX

A2 | 4600 |4600+0.6%C+0.1% " 64
KSZ

A3 | 4600 ]4600+0.6%C+0.5% " 66
MnS

A4 | 4600 |4600+0.6%C " 65

M1 | 300M |300M+2%Ni+0.5% " 57
Mo+0.6%C+0.1%
KSX

M2 | 300M [300M+2%Ni+0.5% " 56
Mo+0.6%C

M3 | 300M |300M+4.3%PB-47 " 48
+0.8%Fe-Mo L
+0.6%C

MH1 | 300M | Same as M1 SK/s 63

MH2 | 300M | Same as M2 " 64

MH3 | 300M | Same as M3 p 53

KSX:gehlenite, KSZ:anorthite, PB-47 Fe-47%Ni,
Fe-Mo L:Fe-63%Mo
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Table 2 Drilling conditions used in this test

drill high speed steel, 3 mm in diameter
rotation speed  |2800 rpm  (19.8m/min)

feed 0.14mm/rev  (392mm/min)

coolant no (dry) ,

test specimen sintered disc (64mm dia., 20mm high)
hole 5 mm in depth

tool life criterion |totally worn out, impossible to cut hole

Thrust N)  Torque (N*cm)

Fig.1

1000 —
000
1000 —
-1000 R
0. 930 1860

Times (ms)

The curves of thrust force and torque

MOBRDPBHRT E DRERMEPAMBEBRD (R FR) ORBICL > TRENLELBZVOT,
KT S SERZXNADIED, 02~025 DO, Tibb Soms OHEFENDORKME & &/MED
SIEBOREERS LI Lz, Thbb, ZOXMH 50ms FORE (BAME—B/ME) Z2&R

gl AR EBIRICRH L,

F. BREGICTESEMZROEN. GRERKEOES. YHINFRELRIBRANHED
BB T VA, TENHETAEITORPIEKER . &5RAHTERNS N EDIZHEE
BARLTHERMEEZRVAERVDOIEREICOE> 2.

— 159 —



MO TR AIFRRCE 5314 2001

3. EBER

3.1 #HIMOME
BHIM OFERER DOBEMEMRRZE Photo 1 IZRT, AEBS Al~A4 OTFESMEKABICONT

B7x51b+X=F14 b THBD, 771 MIZOFETIIHBICIIRB AR, X—F
A4 MIER TR, RRRRIEL TS, 2L, AEES MI~M3 ORA&¥M KRNI
T2 M+A—ATFA F+RX=F5AAFTHD, 727914 MDY A XNKEL, N—F1 M3
IR ERRMNBEL TS, ilBES MHI~MH3 QRS KRABHIEEKT T £ 51 bt —

RS ]

o Y\é

.‘\} g
»-;, "’5’;"’-

Photo 1 Microstructures of work materials

(a) Prealloy sintered steel
(b) Mixed sintered steel (cooling rate : 0.25K/s)

(c) Mixed sintered steel (cooling rate : 5K/s)
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Fig. 2 Tool life ( Cut hole number)
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Fig. 3 Vibration amplitude of thrust force
forA4,M2,MH2 and MH3 through finish
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Fig. 4 Vibration amplitude of thrust force for A4,M2,MH2
and MH3 through hole number 100
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Fig.5 Change in chip weight
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