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Study on Machining of Stainless Steel ( I st report)

—Selection of Suitable Tool Material for Turning —-

Kitao Okusa and Eiji YAMAMOTO

Abstract

Many stainless steels are used for the thermal resisting materials and the parts of chemical

equipment,

The poor machinability of 18—8

stainless steel is due to the occurrence of the

remarkable welds and work hardening property in machining. The suitable tool material for lathe

turning 18— 8 stainless steel is selected by the observation of tool failures among the sintered

carbides (JIS, K20, M20, P20), high speed steel

(SKH 4 ) and oxide ceramic tool

1. The suitable fool materials are M20 and P20 which contain a considerable amount of TiC and

TaC.

2. Remarkable boundary flank wear (V") appears in the machining of this workpiece, The

amount of V3” in case of positive rake face is less than in that of negative rake face,

3. Generation of Vp” may show that the deformation of chips at the boundary of the main

cutting edge is severer than at any other place in cutting edge
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Fig.1 Micrograph of structure (SUS27)
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Table 1  Properties of workpieceV)
- . . Thermal fes

Property Specific gravity| Tensile strength conductivity Specific heat
Symbol and 7 On c I eyec

dimension g/cm3 kg/mm?2 cal/cmesec°C cal/g-°C E calZ/cm4.5.°C2
SAE1020 J\

(JIS.S20C) 7.75 | 42 1340 0.13 1 1360
18—8 | |

(JIS.SUS27) 7.75 60 395 ’ 0.12 o 372

Table 2 Properties and types of various tool

. Tool ] . .

%% aterial | High speed. steel Sintered carbide * Ceramics **

\ SKH 4 P20 M20 K20
65F., 0.79C 4 ,
" ) 76WC, 10Co | 82WC, 8Co| 92WC, 6C,

Composition 95, 4.20Cs, 18.00W 14(Ti¢+ Tu0) 10(TiC+TuC)| 2(TiC+TuC) Alz03

Hardness Hrc=66.0 Hy=1500 Hy=1550 Hy=1550 Hp4=94
Bending 0p - -
strength kg/mme2| ~ 200~400 150 165 170 50~70

Tool type

190mm solid tool
type JIS 31— 3

Throw away tool
type JIS 31— 4

Tipped tool
type JIS 31—3

Tool geometry

(0°, 6° 6°, 6°, 15°, 15°, 0.7R)

(=5° —1° 5%
70’ ]507 150’
0.8R) ’

*  From catalogue of WIDJA Co.

Vol.20 No.l (1969)

**From catalogue of TOSHIBA TUNGALOY Co.
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Fig.2 Cutting force and cutting temperature in
each cutting speed.
Vxdx f=5~200m/minx1.5mmXx0.2mm/rev
Tool, P20 (0°,6°,6°,6°,15°,15°,0.5R) 83
solid tool.

F., Tangential force on tool. Fy, Feed force

on tool. F,, Normal force on tool.
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Fig.3 Relation between flank wear and cutting
speed.
VXdXx f=20~200m/minX 1.5mm x0.2mm/rev.
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Fig.4 Photographs of tool wear

VXdXf=20m/minx 1.5mmx0.2mm/rev,

BEEEIZIG L A EFERT, 7 I v VB LENTH D
O TRR D OEFMIFHESHEE I 3,

o sEE V=70~130m/min, BIYIRE 0=:750~
850°C 1T7s % &, Fig. 5 1TRT Z& S & BT BW
U, BROEEHFREFUL, 77 v 7 BRI ERR
T Vp BRBD LNV, BT Ve BFEEL TN
AUBRDIZD 7 7 v ZEICHRD IEWEHRER 7D
5. LOEIBEFETFTCRBETEOHEMOZES 13
SF D LIFERDHIINDS, VDT DEIDIFEE T $ M20
DV FET/NE S BOERME Sz, P20&K 0T
IFEEREEICETER2RD 5.

Vol .20 No.l (1669)

Cutting time T=20min

%l DIEEE V' =200m/min T HIENRE DS 6==900°C
LEBRIIEATD, WTMOTETY Ve REELD
K& 725, FHcK20Tiz Fig. 6 it7d & 71 —
SEEEENZE L S, ¥ T=1.24min TREEHHIE I
U, Se&BEICE TS, —F, P20, M20Tiz T
= 6 min QHEIENT T $ < WEICIRIE D IKWOIREE A
T ALY 5y 7B S Ve=0.11mm T, %
RELEENITRE TS 5. TABBOEEICOBE
LEIERITH B3, R 0ETOVE" DOFELED 5
ne.

Fig, 7icHi03E e 7 v — 2 BB Kr L OBR %2R



AT v v ASEEENC T ATEE R 18D 117

Crater

wear
Flank

wear

P 20 M 20 | K 20
Fig.5 Photographs of tool wear
VXdx f=70m/minx 1.5mmx0.2mm/rev, Cutting time T=20min
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Fig.6 Photographs of tool wear
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Fig.7 Relation between carter wear and cutting
speed
V xXdX f=70~200m/[minx 1.5mmXx0.2mm/rev
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Fig.8 Relation between flank wear and cutting
time
VxdX f=50~150m/minx 1.5mmx0.2mm/rev

Tool ceramics

Vol.20 No.l1 (1969)

Ceramics

Fig.9 Photographs of tool wear
VXdX f=150m/minx 1.5mmx0.2mm/rev,

Cutting time 2 min.
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Fig.10 Relation between flank wear and cutting
time
VXdX f=50~150m/minx 1.5mm x0.2mm/rev,
Tool, P10 (throw-away type) ‘
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Fig.11 Hardness of the back face of chips
V xdx f=150m/minx3.0mmx0.2mm/rev
Tool, M20 (0°, Var, 6°,6°,15°,15°,0.7R)
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Fig.12 Flank wear and hardness in each width
of land

Vxdx f=70m/minx1.5mmx0.2mm/rev,
Cutting time T=4 min,
Hardness measured in the center of chips
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