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Tool Wear Characteristics in Turning of Platinum Alloy Pt850
Masahiko SATO and Takashi UEDA

In turning of platinum alloy Pt850, the wear behavior of tools and the cutting characteristics of Pt850 are investigated experi-
mentally. K10 carbide, cermet, ceramics and PCD are used as tool materials. K10 carbide and cermet are not suitable for the
cutting of this material because severe wear on the tool flank was observed after a few second of cutting, that is, the width of the
flank wear land was about 1 mm after 10 seconds cutting. The width of wear land of Al;O3 and Si3Ny ceramic tools was small
compared with K10 carbide tool, but the cutting forces increased rapidly as the cutting proceed. PCD tool can be used for cutting
of Pt850 because the width of flank wear land is much small compared with other tool materials used in this experiment and the
increasing rate of cutting force is not so great. The influence of cutting speed on the flank wear of PCD tool is small. The surface
roughness of work material Pt850 becomes lower when the smaller feed rate is chosen as a cuttiﬁg condition and the cutting tool
of larger radius corner is used.

Key words: turning, platinum atloy 850, K10 carbide tool, ceramic tool, polycrystalline diamond tool, tool wear, surface rough-
ness
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Feed force F¢

Cutting force F,

Fig.1 Setup for turning test of platinum alloy

# (SisNy), 734 (AL0y), H#E&Y AV EY F(PCD) &
L, =2 v F, SisNy, ALO3 &t &, HARRIZF v > 7 74°
DNTWAbDIZFT v EYFIZE VR BRWTITERIKE#
— L.

23 FREECEBREM

IENI BT (BEST-5) L A BFHADEHITH 5.
P8SOISPAL Tid, ZLNEXHETHAI LN TE L o727
B, M1IZRTLICEEImm DR 2EAEDETERE
200mm DMK E L, £ D4 EEHI %47 72, £ OO #H|
MIZERZE 60mm O AEDIEIEHITH 5. CIHIHEHIZTHIS
HEt fE#®E~<F ) —, AST-TTH) (2L > T3 HEBEL
BUOTAFENL TR LO=FIZ8HF L. TEERIE X
FSEMBEL L U EFEMBICL VEIE L. P850I, EEH
Z950CTITMRFENHLIFGELA-bDEZFERAL TS,
FLUIEIEME, CIHERE V:33m/s, Y AM a: Imm, %
D §:0025mm/rev THH, TEIE, EET VA y:5 , &
ExFH an:6", 7T70-FAY:0" , I—F¥EF . :
04mm TH 5. YIHIBIEERLTHBLT, e L7

Rake face

Flank face

Imm

(a) Workpiece : Pt850
Cutting time : 8.2 s

(b) Workpiece : S45C
Cutting time : 159 s
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Fig.3 Profile of crater wear of K10 carbide tool
Workpiece : Pt850 , Cutting time : 8.2 s
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Fig.4 Variation of width of flank wear with cutting time
Tool : K10 carbide
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(c) Workpiece : SUS304
Cutting time : [1.5 s

(d) Workpiece : Ti-6Al-4V
Cutting time : 9.5 s

Fig.2 Wear patterns of K10 carbide tool
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Fig.5 Behavior of cutting force F, during turning
Tool : K10 carbide
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Fig.6 Relation between feed rate and width of flank wear
Tool : K10 carbide, Workpiece : Pt850
Cutting length : 16.5m
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Fig.7 Variation of width of flank wear with cutting time
Tool : Al;05 ceramic
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(a) Workpiece : Pt850
Cutting time : 150 s

(b) Workpiece : SUS304
Cutting time : 18.4 s

Fig.8 Wear patterns of Al,04 ceramic tool
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(a) Workpiece : Pt850

Fig.9 Profile of crater wear of Al;04 ceramic tool

(b) Workpiece : SUS304
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Table 2 Comparison of cutting force F,

Workpiece | Cutting force F,, N
Pt850 54.6
Ti-6Al-4V 57.0
SUS304 85.2
$45C 95.1

Tool : Al,O4 ceramic
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Fig.10 Variation of width of flank wear with cutting time
Workpiece : Pt850
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Fig.11 SEM photograph of flank wear land

300
Cermet
z [ K10 carbide
> 200
g
e 5
2 Si3Ng
s 100 |
O
PCD
0 |
0 10 20 30

Cutting time s
Fig.12 Behavior of cutting force F, during turning
Workpiece : Pt850
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Fig.13 Relation between cutting speed and Fig.14 Relation between cutting speed and Fig.15 Typical chips of Pt850 with

width of flank wear
Tool : PCD , Workpiece : Pt850
Cutting length : 90m
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Tool : PCD, Workpiece : Pt850
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(b) Effect of feed rate and nose radius
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Fig.16 Variation of surface roughness R ,
Tool : PCD , Workpiece : Pt850
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