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Effect of Hot Machining on Rolling Fatigue Life of Machined Surface

Masaki TANIGUCHI

Abstract

In the wake of the rapid development of the hot machining in recent years, the electric resistance heating,
among other methods, has been proved to be very useful in improving the machinability, not only in turning,

but in drilling and milling as well.

On the other hand, the development of ceramic tools which excell in heat resistance, in concert with the
development of machine tools, has brought about the higher and higher cutting speed, and there have been
experiments performed at such a high speed as 2000m/min.

In the present study, the hot machining of S$35C, S45C and S55C carbon steel was conducted by the use of
a carbide tool under local electric resistance heating, and my report is mainly on rolling fatigue life and work

hardening.
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Table.1 Chemical composition and hardness of
workmaterials 9%

work
. C Si | Mn p S Hv
material
S35C | 0.3470.29]0.6010.00210.0121 175
S45C [ 0.4610.2910.65| 0.003 [0.0013| 200

S55C 1 0.5410.2710.53(0.020| 0.005 | 210
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Table.2 Tempering temperature and hardness

tempering A tempering B

WOrK

material™| temperature | hardness | temperature hardness
S35C 400°C 410 500C 340
S45C 300°C 385 450°C 305

S55C 415C 410 550°C 340
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Fig.2 Photograph of cracks on the surface of
workmaterial

Workmaterial : S35C, Depth of cut:0.4mm Feed
rate : 0.045mm/rev, Cutting speed : 112m/min
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Fig.3 Effect of surface roughness on the rolling fatigue life
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Grinding condition :depth of cut : 2.5um
grinding speed : 1900m/min :
work surface speed : 15m/min BRAMARE LS LR L T3,
feed rate : 500mm/min
grinding wheel : WA-60-M

Cutting condition : electric current : 0A
depth of cut: 0.4mm
feed rate : 0.045mm/rev
cutting speed : 112m/min
tool material : cemented carbide M10
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Fig.4 Relationship between the heating electric current and the rolling fatigue life of S35C
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Fig.5 Relationship between the heating electric current and rolling fatigue life of S45C

WIORZE TH RS




4 (190) as
140

E

E - ]

5120 \'\.\

X 3 = ®

" )

[%2]

9 L

“

+

v 100 L

-

Q

3 . Hv200

g

o

o 80 I 1 ool
108 10¢

Revolution number n
(c) Annealing

Fig. 5 1% S45C # D& Hv305 (a), Hv385 ()8 £
B g LHODOBET, IR IMABERSEMNT 5
13 SRS EGSEAL, FORIMEE Hy305 @0
EEDOFHHD 2 Hb), (CHIHEL TRRRE LY,

0 ik

S35C DB IR B EFDERVEL LT HTH S,

EHMEXOBE IOV TYH, BEOD Hv385 (0)D 7 258K
BOMD 2 FOHE LD ke U CTEREIK R ARE
M ERL T2, S35C DBEHE T % L(a), (b)fd]
DEDHEEID R0,

Fig. 6/3S55CH D & Hv340(a) 5 & U Hv410(b)

L
]
)

T |

vl
o

125

100

Contact stress kgf/mm?

2x108 108 7

Revolution number

(a) Hardness Hv340

10
n

fc

DEE T, Fig. 4 O S35C DHFA & FIXRROIERA 2
FLTWE, Thbb, (@), O b MEAERLHE
T 2 O TEEE T FEGSERL TWD,
DLEDRER, S, MTEBHOBMMIIEE (KX
OBSEBESHER) 0B LI TMNECIH ORI D
VT, WEIMOLER S BLEES R oz TR
DEMICB LT LEBETHHIIMBAERD LFIC L
b o THMNL, #OIMBEIR R —(LEm s O BH]
MAICB WL T BIEZOE S SELIZERENI &
P72, 7, WHMOBES 21XF—ECR D &
3 1 BALEE R 1T > 1235, HEIMOILFERIBEL >
T4, SEEPEYEMCNT 2 MBWTHORRICITIE L
ArEENZVEICEDNS,

3.3 MEIHIEOMIEREROES

AR D & 9 W INEGTEI O E NSRBI ST IS T
L ABE LA T 528, ZOIMBZNRIC DV TRES
T30, YIHIBOMTHERERORES OREZIT-
7. B, YEIBONTIHEBROES 2 QET 25
&, RE2ErEACYINT 20T, ZORBR 2
ROEBERERCHTLIERTERY, L2227,
YIHHBOE S DEIER—MOEMIC OV TITo 12,

Fig.6 Relationship between the heating electric current and the rolling fatigue life of S55C
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Fig.7 Vickers hardness disribution of hot machining surface of S35C
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Fig.8 Vickers hardness distribution of hot
machining surface of S45C (Annealing)
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