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Influence of the Machined Surface Layer on Hardness

of the Surface of Hardened Steel.

Synopsis:

- Yutaka ARAKIDA and Tsuruo SHIBAZAKI

When the steel surface was finished by mechanical process, for example, turning, grinding
and mechanical polishing, its surface is covered by the layer in which the physical and.

mechanical properties differ from those in mother material.
machined-surface-layer .

(X3

this layer in terms of the

The authors tentatively called
Although it is said that the influence

of this layer on mechanical strength of a material is of no negligible amount, but many ques-
tions are still left unsolved. Especially in previous studies, only discussions on the influence
of residual stress in the surface layer were described, and no attention was paid to the work

- hardening and other factors.

This paper presented the results of an investigation into the influence of the machined-

surface-layer on hardness of the surface of hardened steel.

Distribution of the half-value

breadth of X-ray diffraction patterns on the ground surface layer was obtained with small

specimens heat-treated under various conditions.
the surface layer of Sendzimir rolls finished by some mechanical process.

studies were as follows:

Then, hardness tests were carried out on
The results of these
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(1) Two types of machined-surface-layer were obsereved. One of these had a monotonous
distribution of half-value breadth under the surface and the other had the minimum value

of half-value breadth directly iinder the surface.

This phenomenon was explamed by a

“‘competition”” happened between mechanical action and thermal action.
(2) The distribution of half-value breadth corresponded with the distribution of hardness.
Therefore, the depth of the machined-surface-layer could be determined by the measurements

- of the distribution of half-value breadth..

(3) The strong work-hardening was observed on the machined-surface-layer of a Send-

zimir roll finished by turning.

It is necessary to remove the surface about 300g thickness

by grinding in order to obtain the reasonable value of Shore hardness.
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Table 1. Chemical composition of steels used
in the 1st experiment. ‘

C Si Mn P S
046 0°-30 075 0°026 0-Cl4
Ni Cr | Mo v Cu
0°55 1°19 0°36 009 017

Table 2. Conditions of heat treatment of

specimens used in the 1st experiment.

Marks of

. Conditons of heat treatment
specimens ‘

A- 850°C /2h 0.Q.
A-2 850°C /2h 0.Q. — 100°C./2h F.C.
A-3 850°C /2h 0.Q. — 200°C /2h F.C.
A-4 850°C /2h 0.Q. — 300°C /2h F.C.

Marks of

. Conditions of heat treatment
specimens -

A-5 850°C /2h 0.Q. — 400°C /2h F.C.
A-6 850°C /2h 0.Q. — 500°C /2h F.C.
A-7 850°C /2h 0.Q. — 650°C /2h F.C.
A-8 850°C /2h F.C.
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Table 3. Finishing conditions fixed for the
' 1st experiment.

Milling
Tool S2
Rotation of main axis 134 rpm
" Feed 47mm/mn
Depth of cut (1) 0*3mm X |
Depth of cut (2) 0°2mm X |
Cutting fluid None
Grinding
Wheel WA46m VN (210mm ¢ )
Wheel rotation 2250 rpm
Feed 2:0mm
Wrok speed 5*4mm/mn
Depth of cut 0*0lmm X 10

Grinding fluid Used (a soluble oil)
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Table 4. Chemical composition and heat treat-
ment of the Sendzimir roll used at the
end experiment.
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Layer removed by turning

/) Layer removed by grinding

Doitial diameter 943 mm$

Finished diameter 91.3 mm ¢

Fig. |. Finishing procedure of the tested
roll.
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Fig. 2. Size of the specimen
cut out from-the roll body.
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Fig. 4. X-ray diffraction patterns in the
ground-surface-layer.
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surface-layer of various specimens.
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Table 5. Finishing conditions fixed for the 2nd experiment.
Grinding ’ Turning
Mark of specimen B1 B2 [ Mark of specimen B3
Wheel SA46mIV (687mm ¢ )[SA46m IV (687mm ¢ )’ Tool TH |
Wheel rotation 1550 rpm 1550 rpm Cutting speed . 3*8m/mn
Work rotation 30rpm 45 rpm Feed 0"19mm/r
Feed — : 570mm /mn Depth of cut 1*5mm
Depth of cut , 0°*005mm/r 0*0Olmm Cutting fluid None
Grinding fluid None None
It

Table 6. Hardness in the machined -surface-layer of the

specimens cut out from the tested roll.

WHINZ X DT OXRBICEE ¢ L
B DI TZEH B OFARENL 5 7o 21T kRl

, Hardness tester R Ehd. % GD,U\ & OV e E f:bi‘ké%)kfﬁ
\ . Shore Micro-Vickers 500°C Bk THEE LU 7 BB - e g & .
Depth from L H DT, EE»SH AL CRMED

Marks surface|SurfacelSurface| 100 300 . . S - R )
of SpecimeN " e /‘lA BIOHEXPERCK LT 523 OTH
B-1 | 820 725 680 ' 735 B ZRICHLTHOO & DA
g—2 90°5 720 720 755 VIBEATE 500°C DATCHER L ARKEBK

. - 74 745

: =0 o0 - ° b:ﬁﬁ 5*1/5 DT, ﬁ@lﬁ‘ﬂ’ M

DlfER% Fig. 7 WWiRL. THALOBERIZXS L,
¥ s 7 - B-1, B-2, B-3 DAL AoTW
L. IEH L THMAEEOMIE, SREFKRETIEB-1
B-2, DORIITREREDS Ih D, B-3 BEbwTHEL
BOTW5B. Ui ULEEDSAERIT 300 2 A2 T
1, TN ENORBF ORICERBEDLNEL LS.
Fig- 7 DR, YBIKZADREOHENLELDTEH
EERLTWS. E-HEILT Amﬂ‘oﬂﬁﬁl‘i#)\ &<
tékL%»ofﬁE#ﬁT?b
FWE R Z R oo — Wil DWW CEIE L 7=
957—@W@%m%Fms TR L7c. WRHIC X D B
EZHBHEIHPRELDBIE L 722 CBESRA L,

30 WD TIRIE—FEME L iz I, 2 KOs

o - e HEERTH O

V. & g
(1) Wl X>oCBRYE T BINITEEBORE
_ Ground  surtace _ Turred surface
285 mm 90—
l —17@ i —1 70u <,
He 722 99z w29 1098 Du

X mark indicates the position for measured hardness.
Fig. 7. Hardness of the turned and ground
surface of the tested roll.
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