124 % & W EaE £ 28

RITBIFT B CEMOTLRT B & &z, L_Q‘d R 22 (1934), p. 193
VN B ESE b FFEEE%:%LQ{’&:&EZFJ%E\:(?: 3 7) J. Cuipman & C. R. FONDERSMITH:

BT L20wTh D 3. (HEFH 35 46 10 A 2FHi)

125 (1937), p. 370

Trans.
Met. Soc., Amer. Inst. Min., Met. Eng,

x LS - 8) J. W. SereTnak: Trans. Amer. Soc.
1) BAEES - A #&88, 46 (1960), No.7 Metals, 39 (1947), p. 567
p. 753 ° 9) K. G. Seeite u. A. BungeroTH: Stahl u.
2) W. Késter: Z. Metallkunde, 39 (1948), p.l Eisen, 72 (1952), Nr. 15, p. 813
3) H. F. Hatr: Brit. Iron & Steel Inst. 10) G. Wiz et M. Peritoinier: Rev. Mét., 55
Special Rep., No.15 (1936), p. 65 (1958), No.5, p. 486
4) 12z C. Sims: Trans. Amer. Soc. 11) K. Sivger u. B. Bennek: Stahl u. Eisen, 51
Metals, 26 (1938), p. 400 : : N (1931), Nr. 1, p. 6l
5) R. W. RuppLe: The Solidification of Cast- 12) 2 & a1 W. A. TiLLer: J. Metals, 11(1959),
ings, (1950), p. 64 No.8, p. 512

6) L. H. NeLson: Trans, Amer. Soc. Metals, ‘

T EWRERER S L CHESIL a2 i o Tt
BB 5 BB - it

Ball-Bearing Steels Made from the Sponge Iron as Raw Material.

Manabu UgenNo, Hirooki NARKAIIMA and Sadae IKEDA

Synopsis: ]

Nowadays, there are many reference data on the ball-bearing steels pertaining to the melt-
ing, refining, forging, hot-working and heat-treatment, but few reports on the raw material
for melting. . .

In the SKF ball-bearing steels, the sponge iron and returned scrap have been used as the
raw materials, while the iron sand, the commercial and returned scrap have been used
generally in Japanese ball-bearing steels. :

Therefore, it is very interesting to ascertain what the sponge iron has the effect on an
improvement in the durability of ball- bearing steels.

In this report, the austenitizing behaviour and durability of ball-bearing steels, made from
the sponge iron in a basic electric arc furnace, weré studied by means of chemical ana-
alysis, point-counting, lineal analysis, the Rockwell hardness test, static torsion test and thrust-
type life test.

The results obtained were as follows:

(1) The minor impurities like copper, molibdenum and tin were decreased considerably
in steels, in which more than 509% of the sponge iron was charged in the ratio of more than 509,
of the raw material.

(2) As the charged ratio of the sponge iron was increased, the contents of stringer-type
and oxide-type non-metallic inclusions showed a rising tendency, but that of Al,O;3-type
non-metallic inclusions showed no change.

Total content of non-metallic inclusions was increased with the enhancement of the charged
sponge iron.

(3) In each specimen the mean diameters of the spherodized carbide were between 0-84pu
and 1°04y, and this size appeared to be larger considerably than that of the SKF and the
New Departure ball-bearings.
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(4)

The behaviour of carbide solution into austenite showed.no difference in each speci-

men except No. 2, of which carbide did not go to solution easﬂy at an austenitizing tempera-
ture of 840°C on account of O° 29% vanadium addition.

(5)

-Three groups were divided by the results of life test

Especially fthe best group

was No.3 (509 sponge iron —+50% returned scrap) and No.é (all sponge iron), the second
group was No.2 (50% scrap-+30% returned scrap-+20% iron sand+0'2% {ranadium); No.4
(50% iron sand+50% .sponge iron) and No.5 (25% returned scrap+75% sponge iron), and
the last group was No.! (50% scrap +30% returned scrap +20% iron sand), which showed the
commercial charging ratio of the raw materials. '
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DBk E 50% BiATBH E Cu EASHR D BST
H. REkEE & VEIRERD 50150 Db Cu 2% 0°04
% TR T H DI, HAGERIT OV T 2Tk
RELTHWHUAULBLSTHEM EA & DS
V. OFTMBEMESH S Jaco-Ebert Bz % ko
55 7Tl iER% Table 2 ¥, TS0
s X S KBRSk AEEE T AT L X b, Mo, Sn s

Table 1. Chemical composition, gas content and charged ratio of raw materials.
Chemical composition (wt%) Gajspg%nt Charged ratio of R.M. (%)
Code : —
i "N IReturned| Iron [Sponge _
c | si jMn P|s |or ‘Nilcujv|H|oO N | Serap fgined] TO% [pere® | Fe-v
No. 1 [0°95/0°31[0°38/0°012[0*010|1*43/0°03[0*16{ — |04 |62 | 54 50 30 20 — —_—
No.2 |1°05/0°36/0°39/0°012|0°011|1*35{0*09[0*14[024[0°4 | 48 | 30 50 30 20 —_ 02
No.3 [0°83(0728[0°38/0*014]0°012|1*49(0°08/0°08] — |0°8 | 48 { 52 —_ 50- — 50 —
No.4 [0°98/0740,0°40/0°013[0*014{1°28[0°06{0°04; — [0*5 | 25 | 46 — — 50 50 —
No.5 [0°9610°40[0°33{0°015|0*011(1+42/0*14/0°07| — [0*6 | 67 | 36 — 25 —_— 75 —
No.6 (1* OSJO 22{0°36[0°015[0°011 1t370’220’06 — [0*07| 39 | 38 — — — 100 —
Table 2. Spectroscopic analysis of minor elements.
Minor elements .
Code
As Sb B Mo Sn Bi Al Pb Mg Cd Zn Ti Vv Co
No. | — | —- | - 1°3] 2 — + | — = | — | — | = + 3
No.2 — — — 1*5 | 5| — — — = — — = 2*5] 1°5
No. 3 — | — 1 — + + — = — = - | — = = 2
No.4 — — — + = — =S — = — — = + | 25
No.5 - . — | — + = — = — = — — = ES 4
No.6 - =] == || - S N R £ £ |5
Weak « —, £, =, +, +, 2(++), 3(+++), 4, - 10— Strong
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Fig. 8. Block diag'ram of the vibration watch apparatus.
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Study on the Spangle in the Hot—Dlp Galvamzed Coatlng

Gengjiro MIMA, Kazuo KAJIKAWA and Tadashi KaTo.
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The investigation dealt with the influence of alumlmum and tin additions on the spangles
(flowers of zinc) on galvanized coating which are of commercial importance because of their
pleasing and aesthetic appearance. The spangles of the galvanized coating . produced by
usmg the elecrolytic-grade zinc baths and the electrolytic zinc baths contained with' 0*5 w/o
or lower aluminium content were formed the grain-shaped spangles with a weak contrast.
On the other hand, the spangles of galvanized coating, by using an eléctrolytic zinc bath with
about 0*1 w/o or hlgher tin concentration, resulted in the larger and regular spangles with a
feathering aesthetic appearance.

It was possxble to find a satisfactory explanation for such influence of nucleation of spangles
as function of coating time gives a similar shape to the formal frequency of nucleous for-'
mation as a functiori of supercooling. The macro- and microscopic growth of spéngles were
found to have thq.linear rate.
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