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A Study on the Chip Control in Turning of Hardened Steel STDI11
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The chip controls are investigated experimentally for the purpose of estimating cutting ability of hardened steel.

In this experiment, hardened STD11 steel (HR. 60} is turned with carbide tool M20 under various cutting conditions

and with several tool shapes.
The main results obtained are as follows .

1) Cutting conditions of cutting speed 45m/min, feed 0.09—0.13 rev, depth of cut 0.4—0.6 are recommended for

the chip excluding.

2) In case that the feed becomes larger and a lead angle of cutting tool becomes smaller, the chip excluding

becomes easier.

3) 1t is confirmed that frank wear and crator wear on the cutting tool appear severely from about 10 min. after

cutting start and chip excluding get worse.
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Table 1. Chemical Composition of Specimen(wt.%)

Composition [ C | Si ([Mn| P S C MV

STD11 1.4]0.35)0.55]0.025[0.02512.0{1.0}0.3

Fig.1. Shape and specification of cutting tools.
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Table 2. Cutting Conditions.

Cutting speed Feed Cutting depth
V{m/min) f(mm/rev) d(mm)
25 0.05 0.2
45 0.09 0.4
88 0.13 0.6
¢.16 0.8
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Depth of cut, d(mm)

25 45 a8
Cutting speed, V(m/min)

Photo2 . Chip configuration about variation of
cutting speed.
Tool shape : —6, —6, 6, 6, 15, 15, 0.8
Feed . 0.09mm/rev

Depth of cut, d{(mm)

0.05 0.09 0.13 0.16

Feed, f(mm/rev)

Photo 3. Chip configuration about variation of feed.
Tool Shape : —6, —6, 6, 6, 15. 15. 0.8
Cutting speed : 45m/min
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Fig.2. Variation of actual chip formation and cutting
force due to lead angle.
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Photo4. Relation between tool wear and obtained chip
configuration.
(a) T=1min, (b) T=>5min,
(d) T=15min.
Tool shape : —6, —6, 6, 6, 15, 15, 0.8
Cutting speed : 45m/min
Depth of cut : 0.6mm
Feed @ 0.09mm/rev

(c) T=10min,
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Fig.3. Relation between cutting speed and cutting ratio
with respect to variation of feed.
tool shape . —6, —6, 6, 6, 15, 15, 0.8

Depth of cut © 0.6mm
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Photo5. Chip configuration obtained with conditions
shown in Fig.7.

Tool shape : —6, —6, 6, 6, 15, 15, 0.8
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