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MlCI‘OSCOplC Segregation in the High- Carbon Chromium Ball- Bearmg Steel Tube.

‘Synopsis:

Carbide segregation in ball-bearing steel has been said to be harmful in their life.
unfortunately there is no concrete experimental data on this problem.

Eiji MIYOSHI and Nobuo MATSUURA

But
In order to see the

effect of this segregation, flattening test which proved the strength at room temperature, and

a life test were performed.
heats.

Test pieces were taken from each ingot belongihg to the same
These ingots were heated at high temperature for different durations.
the grades of segregation in each ingot were found different.

Concequently
The ring made of the ball-

‘bearing steel were quenched, tempered and flattened between the two arms of a physical test

machine.’

Carbide segregation slightly affected the flattening strength of the ring.

But from

the practical point of view, these effects could be neglected.
A life-test machine was invented by the Government Mechamcal Laboratory The small needle

cut from the tube were rolled between three rolls.
Microscopic segregation did not affect on the

by the flaking on the suface of the needle.
life of the ball-bearing steel.
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Flaking on the test pieces
of the life test.
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flattening test.
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surface.
“Range in the length of non-
Grades of | metallic inclusions (mm) -
segregation 0* 1~ [0°5~ [1°0~ {2°0~ ~3+0
04 09 1*9 2°9
- Grade | Outside { 1 o L. .0 0 -
A Inside y 4 1 1 0 1
- Grade | Outside l . 0 1 l 0 0
‘B Inside [ 1 0 1 | 0 0
Grade | Outside 4 | 0 0 0
C | Inside .3 1 0 o] o
Grade -| Outside 0 0 0 0O O
D Inside | 10 3 3 o] o
Grade | Qutside 1 1 0 0 1
E Inside 1 0 1 0 0
Table 2. Microscopic nonmetallic inclusions
counted by the method of’ “Japanese Soc1ety
for the Promotion of Science’” Committee.
Grades A-type | B-type - °
of e [
segre- Average Average
gation Cleannessijthickness |{Cleanness/thickness
(¢) (#)
Grade A 17 3°1 2°3 - 3'5
Grade B 15 r.301 246 30
Grade C. 1*5 31 248 31
Grade D 1*5 32 2°5 31
Grade E | 1°5. 3°1 24 33
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Table 3. Ranking of carbide segregation for
test pieces classified by standard photography.

By observation -

By observation !
ng;des before quenching after quenching
segre- Near Near Near Near

gation louterside linnerside 'outerside | innerside

Grade A A C A B
GradeB B C A - C
GradeC B D A C .
GradeD C D A C
GradeE D E C E

A, B, C,D&E discribed in table are shown
in Fig. 2.
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Table 4. - Statistical calculation for results of the life test.

Hertz pressure 370kg / mm?

Segregation’ ‘
Number of o R :

group . . N logN : v F-test T-test
compared test pieces (logN) ,(logN) ’
Gradé A 39 4°753 X 107 7677 0+ 341 13266 k 0°1165 ’ (1 *363) (0"2236)
Grade C . 40 4+582 X 107 7*661 0292 1°1514 00855 no no
Grade C 40 4-582x 107 7661 0°292 1-1514 0-0855 (1 ’066).‘ A (9'6175)
Grade E 40 5+035x% 107 2+702 0+302 09711 0'99115 no no
Grade A . - 39 4;753 X 107 70677 0341 1°3266. |. 0°1165 . | (1°278) (0°345)
Grade E 40 5+035x 107 7-702 0+302 09711 009115 no no
‘Hertz pressure 470kg/mm?

| T
Segregation : .
Number of - o R

group ) e N logN p , \' F-test T-test

compared test pieces (logN) | (logN) | |
Grade A 45 84143 108 6°925"° 0193 0°6638 ‘00372 (1°084) (0°374)
Grade .C 45 "] 8°492x% 108 6'_929 0°201 0-8298 0°0403 no . no
Grade C 45 8+492 X 108 6°929 0°20! 0-8298 0°0403 (1-364) 1 (0°1305) °
Grade E 45 8°610X 108 6°935 0234 11470 005495 no no
Grade A 45 87414 106 6°925 0:193 0°6638 0°0372 | (1°477) (0°2205)
Grade E 45 18610108 6*935 0°234 1 1470 0°05495 no no -

Note: N=number of rotation, V=variance. R=range (max.—min.)
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Influence of P on Properties of 13 Cr Stainless Steels.

(Studies on 13 Cr stainless steel—I)

Naomichi YAMANAKA, Kunio KUSAKA and Masanobu KITAHARA.

Synopsis:

To investigate the influence of P on properties of 13 Cr stainless steels, which were widely
used for kitchen utensils, medical instruments, high-temperature duties and other uses. The
authors measured the transformation temperatures, the hardness change, the mechanical
properties at room and elevated temperatures and studied the corrosion resistance to 409%
boiling nitric acid and to 5% acetic acid at room temperature and boiling.

The results obtained were as follows:

(1) The Ac transformation temperatures were raised but the Ar'' beginning points were

lowered by P addition.

(2) The as-annealed hardness of these steels and of cold-drawn materials were increased °

with P contents.

were enhanced by P addition

The as quenchd hardness was subjected to the influence of quenching
temperatures but was not affected by P content.

The resistance to softening by tempering

(3) The tensile and yield strengths at room and elevated temperatures were 1ncreased by
P addition, but elongation and reduction of area at room temperature were slightly decreased.
The impact strength were lowered with P content. .

(4) The corrosion resistance to 40% boiling nitric acid was enhanced by less than 04059,
P, but the resi stance to 5% boiling acetic acid was decreased by P addition.
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